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EXECUTIVE SUMMARY

This remedial design work plan (RDWP) defines the scope of activities and approach for implementing
the remedial action for the Record of Decision for Solid Waste Management Units 1, 211-A, 211-B, and
Part of 102 Volatile Organic Compound Sources for the Southwest Groundwater Plume at the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky (ROD) (DOE 2011a). The selected remedy, as identified in
the proposed plan and will be documented in a sighed ROD.

¢ QOil Landfarm [Solid Waste Management Unit (SWMU) 1]—in situ source treatment using deep soil
mixing with interim land use controls (LUCSs).

e (C-720 Building Northeast and Southeast Spill Site (SWMUs 211-A and 211-B)—Final
characterization of source extent and magnitude followed by in situ source treatment using enhanced
in situ bioremediation (EISB) with interim LUCs or long-term monitoring with interim LUCs.

Through these treatment processes, the contribution of contaminants from the Upper Continental
Recharge System soils into the Regional Gravel Aquifer (RGA) groundwater will be reduced. This plan
specifically addresses the location of the project, the nature of the work, the major work activities
required to perform the design for the remedial action, the schedule, and the project applicable or relevant
and appropriate requirements, as included in the ROD. This remedial action was chosen in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act. The U.S.
Department of Energy (DOE) is the owner and the lead agency for Paducah Gaseous Diffusion Plant
(PGDP) cleanup activities. Both the U.S. Environmental Protection Agency and the Kentucky
Department for Environmental Protection are supporting agencies providing oversight for DOE’s
environmental restoration of PGDP.

In support of designing and implementing the selected remedies, a Remedial Design Support
Investigation (RDSI) Characterization Plan will be performed consistent with the requirements of the
ROD. The following are the purposes of the RDSI:

e Collect soil contaminant concentration data from the SWMUs to allow the source treatment to be
focused on the contamination areas necessary to meet the cleanup levels;

e Collect soil contamination concentration data from the C-720 SWMUs for source extent and
magnitude to allow the Federal Facility Agreement (FFA) parties to review the information and
identify whether treatment of areas will be by enhanced in situ bioremediation in situ source treatment
using EISB with interim LUCs or long-term monitoring with interim LUCs; and

e Collect engineering and geological data to support the remedial design and implementation of the
remedial actions to be performed.

The drilling, sampling, analytical testing activities, and other supporting functions to be performed in the

RDSI are documented in the Remedial Design Support Investigation Characterization Plan, which is
Appendix A.

The technical approach for reducing volatile organic compounds (VOCSs) at the source areas has the
following remedial action objectives:

(1) Treat and/or remove the principal threat wastes consistent with the National Contingency Plan.

ES-1



(2a) Prevent exposure to VOC contamination in the source areas that will cause an unacceptable risk to
excavation workers (< 10 ft).

(2b) Prevent exposure to non-VOC contamination and residual VOC contamination through interim
LUCs within the Southwest Plume source areas (i.e., SWMU 1, SWMU 211-A, and SWMU 211-B)
pending remedy selection as part of the Soils Operable Unit and the Groundwater Operable Unit.

(3) Reduce VOC migration from contaminated subsurface soils in the treatment areas at the Oil
Landfarm and C-720 Northeast and Southeast Sites so that contaminants migrating from the
treatment areas do not result in the exceedance of maximum contaminant levels in underlying RGA
groundwater.

ES-2



1. INTRODUCTION AND PURPOSE

This Remedial Design Work Plan (RDWP) documents the design approach that will be followed to
prepare to implement the remedial action for the Southwest Plume source areas for volatile organic
compounds (VOCs) at the Paducah Gaseous Diffusion Plant (PGDP) near Paducah, Kentucky (Figure 1).
The remedial action addresses the source zones at the Southwest Plume source areas (Figure 2).

The RDWP is divided into six sections (BJC 2005). The Introductory and Purpose section details the
purpose and scope of the RDWP; the regulatory drivers requiring the remedial action selected as
identified by the record of decision (ROD) (DOE 2011a); and the method of accomplishment. Section 2
provides the project organization and the roles and responsibilities for the remedial action tasks. The site
background is presented in Section 3, including site history, geophysical description, and the VOCs of
concern. Section 3 also presents the technical approach, including the remedial design (RD) objectives,
major components of the remedial action, and the regulatory considerations necessary to develop the
design criteria and supporting assumptions. Section 4 of the RDWP describes the project schedule for the
RD of the remedy. Section 5 contains the listing of the applicable criteria, codes, and standards for
development of the RD. The Remedial Design Support Investigation (RDSI) Characterization Plan is
presented as Appendix A while Appendix B provides the discussion of applicable or relevant and
appropriate requirements (ARARs) that the action must meet. Information regarding remedial action
planning is presented in Section 6. Section 7 provides the references utilized during RDWP preparation.

This remedial action was chosen in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and is the response action selected in the ROD (DOE
2011a). The U.S. Department of Energy (DOE) is the owner and lead agency for PGDP cleanup
activities. Both the U.S. Environmental Protection Agency (EPA) and the Kentucky Department for
Environmental Protection (KDEP) are support agencies providing oversight for DOE’s environmental
restoration of PGDP, which was placed on the National Priority List in 1994. Section 120 of CERCLA
required the negotiation and implementation of the PGDP Federal Facility Agreement (FFA) that
integrates regulatory requirements from the Resource Conservation and Recovery Act (RCRA) and
CERCLA (EPA 1998). Section 104 of CERCLA addresses the mitigation of releases or threatened
releases of hazardous substances to the environment through response action. Executive Order 12580,
“Superfund Implementation,” delegates to DOE the authority for response actions for DOE facilities.

The Revised Focused Feasibility Study for Solid Waste Management Units 1, 211-A, and 211-B Volatile
Organic Compound Sources for the Southwest Groundwater Plume at the Paducah Gaseous Diffusion
Plant, Paducah, Kentucky (FFS) was submitted to EPA and Commonwealth of Kentucky in May 2011
(DOE 2011b). The FFS provided an evaluation of eight alternatives for remediation of three VOC
sources to the Groundwater Operable Unit (OU). The FFS was approved in May 2011. Subsequently, the
proposed plan (PP) was developed and approved in September 2011 (DOE 2011c). A public comment
period for the PP was held from October 2, 2011, to November 16, 2011.

This RDWP defines the scope of activities necessary to design the engineering drawings and
specifications for use in implementing the remedial action selected in the ROD. This RDWP specifically
addresses the location of the project, the nature of the work, the major work activities required to perform
the design for the remedial action, the schedule, and the ARARS, as stated in the ROD (DOE 2011a).
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The RDSI Characterization Plan is contained in Appendix A, which supports implementing the selected
remedies. Following are the purposes of the RDSI:

Collect soil contaminant concentration data from the solid waste management units (SWMUSs) to
allow the source treatment to be focused on the contamination areas necessary to meet the cleanup
levels;

Collect soil contamination concentration data from the C-720 SWMUs for source extent and
magnitude to allow the FFA parties to review the information and identify whether treatment of areas
will be by in situ source treatment using enhanced in situ bioremediation (EISB) with interim land use
controls (LUCs) or long-term monitoring with interim LUCs; and

Collect engineering and geological data to support the RD and implementation of the remedial actions
to be performed.

The drilling, sampling, analytical testing activities, and other supporting functions to be performed in the
RDSI are documented in the RDSI Characterization Plan (see Appendix A).

A remedial design report (RDR), based on a design-build approach, will be produced by the DOE
subcontractor. The 90% design, including drawings and specifications, will represent the D1 RDR, which
will be submitted to EPA and KDEP for review, as required under the PGDP FFA. Following review, the
drawings and specifications will be issued as certified for construction (CFC) and will represent the D2
RDR and also will become part of the procurement package to obtain a LATA Environmental Services of
Kentucky, LLC, construction contractor.



2. PROJECT ORGANIZATION

The project organization chart showing relationships of key personnel and organizations is shown in
Figure 3. The following are a description of responsibilities and authority of key personnel.

DOE Project Manager (PM)—Serves as the point of contact with regulatory agencies and provides
oversight for the overall completion of the remedial action in accordance with the approved ROD and
RD. The PM establishes baseline scope, schedule, and budget and serves as the primary interface for
environmental management activities implemented by DOE’s prime contractor.

DOE Prime Contractor PM—Serves as the primary point of contact with DOE to implement the
remedial action. Performs work in accordance with the baseline scope and schedule and directs the
day-to-day activities of DOE prime contractor personnel. Serves as the DOE prime contractor
primary point of contact with the subcontractor during RD and remedial action activities. Verifies
work is performed in accordance with the subcontract document and approved work plans.

DOE Prime Contractor Lead Engineer—Performs technical review of the engineering submittals and
ensures that the design drawings and specifications meet the design objectives and DOE prime
contractor requirements. Interfaces with prime contractor PM to coordinate engineering support
during the implementation of the remedial action by the subcontractor.

Remediation Technology Subcontractor PM—Serves as the remedial action subcontractor’s primary
point of contact with the prime contractor PM and is responsible for the performance, quality,
schedule, and budget. Provides overall project direction and execution; implements corrective actions,
as necessary; verifies compliance with environment, safety, and health (ES&H) requirements; and
participates in the readiness review.

Remediation Subcontractor Project Superintendent—Oversees all remedial action field activities and
verifies that field operations follow established and approved plans, designs, specifications, and
procedures. Interfaces with the prime contractor PM and subcontractor technical and support
personnel and lower-tier subcontractors.

Prime Contractor Support Staff—Provides support to the prime contractor PM concerning technical
and nontechnical aspects such as engineering, safety, quality, compliance, and waste management
while implementing the remedial action.
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3. PROJECT DESCRIPTION

3.1 SITE HISTORY AND DESCRIPTION

PGDRP is located approximately 10 miles west of Paducah, Kentucky, population approximately 26,000,
and 3.5 miles south of the Ohio River in the western part of McCracken County (Figure 1). The plant is
located on a DOE-owned site; approximately 650 acres are within a fenced security area, approximately
800 acres are located outside the security fence, and the remaining 1,986 acres are licensed to Kentucky
as part of the West Kentucky Wildlife Management Area. Bordering the PGDP Reservation to the
northeast, between the plant and the Ohio River, is a Tennessee Valley Authority reservation on which the
Shawnee Fossil Plant is located (Figure 1). All plant and process water at PGDP is drawn from the Ohio
River.

Before the PGDP was built, a munitions-production facility, Kentucky Ordnance Works, was operated
during World War Il at the current PGDP location and at an adjoining area southwest of the site.
Construction of PGDP was initiated in 1951 and the plant began operations in 1952. Construction was
completed in 1955, and PGDP became fully operational in 1955, supplying enriched uranium.

Trichloroethene (TCE), a chlorinated solvent that is a VOC, is the most widespread groundwater
contaminant associated with PGDP. The TCE degradation products cis-1,2-dichloroethene (cis-1,2-DCE),
trans-1,2-DCE, and vinyl chloride also are present in some areas. These contaminants have resulted in
three dissolved-phase plumes that are migrating from PGDP toward the Ohio River. These groundwater
plumes are the Northwest Groundwater Plume SWMU 201, the Northeast Groundwater Plume (SWMU
202), and the Southwest Groundwater Plume (SWMU 210).

3.2 SOURCE AREAS AND NATURE AND EXTENT OF CONTAMINATION

The contamination from the three source areas to be addressed by this remedial action is summarized to
assist with understanding the nature and extent of contamination. The data is discussed within the SWMU
setting of each source area.

3.2.1 C-747-C Oil Landfarm (SWMU 1)

Between 1973 and 1979, the Oil Landfarm was used for landfarming (mixing waste oils with soil to aid
biodegradation of the oil in an area that prevents runoff) waste oils contaminated with TCE, uranium,
polychlorinated biphenyls (PCBs), and 1,1,1-trichloroethane. These waste oils are believed to have been
derived from a variety of PGDP processes. The landfarm consisted of two 1,125-ft> plots that were
plowed to a depth of 1 to 2 ft. Waste oils were spread on the surface every three to four months; then the
area was limed and fertilized.

Five soil borings were placed within and adjacent to the contaminated area defined in the Waste Area
Group (WAG) 27 Remedial Investigation (RI). Figure 4 shows the locations and TCE results of the Upper
Continental Recharge System (UCRS) soil sampling from the Southwest Plume Site Investigation and the
previous investigations that were used to define the source zones (DOE 2007). No Regional Gravel
Aquifer (RGA) groundwater samples were collected at this unit. Soils analysis showed the highest levels
of TCE (3.5 mg/kg) during the site investigation (SI) were found in boring 001-202 from a sample located
at 47 ft bgs (DOE 2007).
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Significant levels of TCE (1.8 mg/kg) were detected in a second location (001-201) from all intervals
collected to a depth of 56 ft, with the highest level of TCE detected at 56 ft bgs. A third location (001-205)
exhibited lower levels of TCE with the highest level of TCE (0.98 mg/kg) detected at 30 ft bgs. Lower
levels of TCE (0.37 mg/kg) were detected at 45.5 ft in a fourth sample location (001-204). The fifth location
did not contain any detectable concentrations of TCE.

3.2.2 C-720 Building Area

The WAG 27 RI identified areas of TCE contamination at the C-720 Building Area. The FFS addresses
two areas that were identified in the “Resolution of the Environmental Protection Agency Letter of Non-
Concurrence for the Site Investigation Report for the Southwest Plume at the Paducah Gaseous Diffusion
Plant, Paducah, Kentucky...” (DOE 2008). One area was underneath the parking lot and equipment
storage area at the northeast corner of the Building C-720 Northeast (211-A). The second area was
located underneath the parking lot adjacent to the loading docks at the southeast corner of C-720 Building
Northeast (211-B).

C-720 Northeast Site (SWMU 211-A). Figure 5 shows the locations and TCE results of the UCRS soil
sampling from the Southwest Plume S| and the previous investigations that were used to define the source
zones (DOE 2007). During the Southwest Plume Sl, six borings were placed between the north edge of
the parking lot and a storm sewer to which all surface runoff for the parking lot flows. Results indicated
that soils containing very low levels of TCE contamination were detectable in the subsurface of the
northeast corner of the C-720 Building area. The highest level of TCE (0.98 mg/kg) was detected at
49.5ft bgs (720-105). The second highest sample identified a maximum TCE concentration of
0.63 mg/kg at 56.5 ft (720-104). A third location (720-106) had a similar maximum detected TCE level of
0.6 mg/kg at 46 ft bgs. The remaining three locations (720-101/102/103) detected low levels of TCE (0.01
to 0.06 mg/kg) (DOE 2007).

Samples from a well cluster (MW203/MW204) completed in the UCRS and the RGA were the only
groundwater samples collected during the investigation of this unit. The TCE levels declined from the
UCRS to the RGA wells (280 to 99 pg/L).

C-720 Southeast Site (SWMU 211-B). The maximum TCE concentration detected during the WAG 27 RI
was 68 mg/kg at 21 ft bgs. Figure 5 provides the TCE results from soil sampling of the area. Soil borings
drilled in the area as part of the Southwest Plume SI showed low levels of TCE (maximum 0.20 mg/kg at
29 ft bgs). No groundwater samples were collected during the Sl from this unit (DOE 2007).

3.3 REMEDIAL ACTION OBJECTIVES

The remedial action objectives (RAOs) describe what the remedial action is expected to accomplish. The
following are the RAOs for the Qil Landfarm and the C-720 Building area, as identified in the PP (DOE
2011c).

(1) Treat and/or remove the principal threat waste consistent with the National Contingency Plan.

(2a) Prevent exposure to VOC contamination in the source areas that will cause an unacceptable risk to
excavation workers (< 10 ft).

(2b) Prevent exposure to non-VOC contamination and residual VOC contamination through interim land
use controls within the Southwest Plume source areas (i.e., SWMU 1, SWMU 211-A, and
SWMU 211-B) pending remedy selection as part of the Soils OU.
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(3) Reduce VOC migration from contaminated subsurface soils in the treatment areas at the Oil
Landfarm and the C-720 Northeast and Southeast sites so that contaminants migrating from the
treatment areas do not result in the exceedance of maximum contaminant levels in the underlying
RGA groundwater.

Remediation goals (RGs) were calculated that would meet RAO 3 with no other controls in place. The

modeling methodology used to calculate the RGs and the results are presented in the Southwest Plume

FFS (DOE 2011b). Final RGs are presented in the Southwest Plume ROD.

3.4 SELECTED REMEDIES

The following paragraphs provide descriptions of the selected alternatives for the SWMUSs.

Interim LUCs are included in all three locations. Such controls are necessary for any residual or

remaining VOC and non-VOC contamination that is not treated by this remedial action and whose

concentrations prevent unrestricted use/unlimited exposure in the Southwest Plume Source areas.

The performance objective of these interim LUCs are as follows:

Prevent exposure to VOC contamination in the source areas that will cause an unacceptable risk to
excavation workers (< 10 ft);

Prevent exposure to non-VOC contamination and residual VOC contamination; and

Prevent physical damage to monitoring wells or other remedy infrastructure from intrusive activities
through notice of location to organization requesting excavation/penetration permits (E/PPs).

These interim LUCs will remain in place pending final remedy selection as part of a subsequent OU that
addresses the relevant media.

These LUCs are further explained in Table 1. The interim LUCs are these:

E/PP Program
Warning signs

Signage that provides notice and warning of environmental contamination will be posted for the
Southwest Plume VOC source areas before beginning field activities. The signs will (1) include lettering
that is legible from a distance of least 25 ft; (2) contain contact information for DOE and/or contractor
personnel; and (3) be visible from surrounding areas and at potential routes of entry into the Southwest
Plume VOC Sources area. The warning signs shall contain language similar to the following:

WARNING: CONTAMINATED AREA
Hazardous Substances in Soil and Groundwater
Authorized Access Only

Contact: [Insert phone number]
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The E/PP Program refers to the existing program administered by DOE’s contractors at PGDP and is
designed to provide a common sitewide system to identify and control potential personnel hazards related
to trenching, excavation, and penetration. The E/PPs are issued by the Paducah Site’s DOE prime
contractor. The primary objective of the E/PP procedure is to provide notice to the organization
requesting a permit of existing underground utility lines and/or other structures and to ensure that any
E/PP activity is conducted safely and in accordance with all environmental compliance requirements
pertinent to the area. Within 30 days of regulatory approval, the ROD will be made available to the
organizations responsible for implementing the E/PP Program, and this information will be utilized by
these organizations in reviewing an E/PP request. The information regarding extent of contamination in
these documents will be utilized by these organizations and taken into account before authorizing any
E/PP. DOE will notify EPA and KDEP of any material changes (such as significant revisions,
cancellation, etc.) to the E/PP procedure that would affect implementation of this LUC and potentially
affect the remedy effectiveness.

DOE is responsible for implementing, maintaining, monitoring, reporting on, and enforcing the LUCs.
The E/PP Program and Warning Signs are being implemented by DOE and/or its contractors at PGDP.
Although DOE may transfer these procedural responsibilities to another party by contract, transfer
agreement, or through other means, DOE will retain ultimate responsibility for the remedy integrity,
including the interim LUCs, to the extent provided by applicable law. DOE’s ultimate responsibility will
not diminish the transferee’s responsibility for conducting such activities in accordance with any
agreement with DOE. DOE will notify EPA and KDEP as soon as practicable, but no longer than 10 days,
after discovery of any activity that is inconsistent with the interim LUC objectives or any other action that
will interfere with the effectiveness of the LUCs. DOE will notify EPA and KDEP regarding how DOE has
addressed or will address the breach within 10 days of sending EPA and KDEP notification of the breach.
Any activity that is inconsistent with LUC objectives or any other action that may interfere with the
effectiveness of the LUCs will be addressed by DOE as soon as practicable, but, in no case, will the
process be initiated later than 10 days after DOE becomes aware of the breach.

After active remediation, DOE will verify on an annual basis that the contractor’s E/PP Program for the
Southwest Plume source areas is functioning properly and will conduct annual field inspections of
warning signs in the source area to verify that they remain erect, legible, and the contact information is
current. LUC monitoring results will be included in a separate annual report or as a section of another
annual environmental report, if appropriate, and provided to EPA and KDEP. The annual monitoring
reports will be used in preparation of the Five-Year Review to evaluate the effectiveness of the remedy.
The annual monitoring report, submitted to EPA and KDEP by DOE, will evaluate the status of the
LUCs and how any deficiencies or inconsistent land uses have been addressed. DOE will, in writing,
notify EPA and KDEP 60 days in advance of any proposed land use changes that are inconsistent with
the interim LUC objectives or the selected remedy.

DOE will not modify or terminate the aforementioned interim LUCs or implementation actions, or
modify land use without approval by EPA and Kentucky. DOE shall seek prior EPA concurrence before
taking any anticipated action that DOE anticipates would disrupt the effectiveness of the interim LUCs or
any action that would alter or negate the need for interim LUCs. The request by DOE to
modify/discontinue an interim LUC will include an adequate justification and must be in writing. The
determination to modify or discontinue a particular interim LUC will be made by EPA and Kentucky. The
approval to modify or discontinue an interim LUC will be documented in writing and placed in the
Administrative Record file. If changes to the interim LUCs are deemed significant and affect the scope of
the remedy, then an explanation of significant differences or amendment to the ROD may be required.
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SWMU 1—O0il Landfarm

Alternative 3: In Situ Source Treatment Using Deep Soil Mixing with Interim LUCs. This
alternative consists of an RDSI to refine the extent of VOC contamination and quantify parameters
for selecting and applying treatment reagents. The extent and distribution of VOCs in the UCRS
would impact the spacing/locations and depths of the augered areas. The amount and type of reagent
chosen would be based on RDSI sampling results. The VOC contamination, including potential TCE
dense nonaqueous-phase liquid (DNAPL), would be treated using large diameter augers to mix the
soil with a potentially steam followed by a chemical reagent/slurry to destroy the VOC
contamination. Amendment will be added from approximately 15 ft bgs to the lowest depth of VOC
contamination (but no closer than within 10 ft of the UCRS/RGA contact). As the auger is advanced
into the soil, a slurry would be pumped through the hollow stem of the shaft and injected into the soil
at the tip. The auger would be rotated and raised and the mixing blades on the shaft would blend the
soil and the slurry. When the design depth is reached, the auger would be withdrawn, and the mixing
process would be repeated on the way back to the surface. This mixing technique would be repeated,
as necessary, in each boring.

SWMUs 211-A and 211-B—SWMUs 211-A and 211-B would have either Alternative 2 or Alternative 8
implemented following the completion of the RDSI and evaluation by the FFA parties.

Alternative 2: Long-term Monitoring with Interim LUCs. This alternative consists of groundwater
monitoring and interim LUCs. It will not include treatment or removal of VOC contamination. The
monitoring network would utilize wells in the RGA to monitor conditions of the source areas and
determine the groundwater conditions over time. Alternative 2 would prevent the completion of
exposure pathways.

Alternative 8: In Situ Source Treatment Using EISB with Interim LUCs. In application of EISB
at the SWMUs 211-A and 211-B, wells will be utilized to inject the bioamendment. The injection
wells are needed at the 211 SWMUs because of infrastructure interferences at the C-720 Building,
which prevent the use of the infiltration gallery approach. It is expected that because of not having the
infiltration gallery, that amendment will be injected on three levels. The number of injection points
will be determined in the design phase; for costing purposes, it was assumed that 211-A would have
an estimated 6 locations and 211-B an estimated 12 locations. The monitoring well network is
expected to be similar to the network required for all other alternatives with an estimated 4 wells each
for SWMUs 211-A and 211-B.

At SWMUs 211-A and 211-B, a bioamendment mixture (i.e., microbes, nutrients, and reductants)
would be introduced into the subsurface via vertical injection wells. The bioamendment would be
reintroduced on a periodic basis to be determined during the RD and adjusted based upon ongoing
monitoring of the performance of the bioremediation system). The specific bioamendment mixture
would be determined using sample results from the RDSI. Due to characteristics that are similar to
DNAPL, a lactate reductant potentially could be utilized to imitate more efficiently the DNAPL and
follow similar migration pathways.

Confirmatory sampling in the treatment area would be required to determine posttreatment TCE soil
concentrations. A confirmatory sampling plan would be prepared during remedial action work plan
(RAWP) development. The conceptual design for confirmatory sampling includes soil coring using
direct push technology and analysis for VOCs using EPA SW-846 Method 8260B or equivalent.
Depths and locations of cores would be determined based on the results of the RDSI.
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Secondary wastes produced under this alternative would include drill cuttings, personal protective
equipment (PPE), and decontamination fluids from the RDSI and purge water from groundwater
monitoring. For cost-estimating purposes, drill cuttings, PPE, and decontamination fluids were
assumed to require containerization, dewatering, and testing prior to off-site disposal. PCBs
potentially present at the Oil Landfarm would be expected to occur at concentrations below 50 ppm
and would not require management as Toxic Substances Control Act waste. Groundwater monitoring
purge water either would be used as makeup water or containerized and treated on-site prior to
discharge. Actual disposal requirements would be determined by sampling of containerized soils,
decontamination fluids, and purge water. All secondary wastes would be managed in accordance with
all ARARs.

Site restoration activities would include demobilizing and removing all equipment; backfilling the
horizontal infiltration trenches, if desired; sealing all borings, soil coring, and electron donor injection
locations with bentonite; and reseeding disturbed vegetated areas at the SWMUs. Monitoring wells
would be left in place until soil RGs were attained.

3.5 REMEDY COMPONENTS

The following are the major components of the selected remedy.

SWMU 1 (Alternative 3)

RDSI

Injection and mixing of a reagent in the UCRS using the soil mixing process from the start of
contamination (approximately 10 ft bgs) down to the lowest depth of VOC contamination as
confirmed by the RDSI

Confirmatory sampling

Secondary waste management

Site restoration

Interim LUCs

Groundwater monitoring

SWMU 211-A and SWMU 211-B (Alternative 2 or 8)

Final characterization/RDSI

Determination regarding use of Alternative 2 or Alternative 8 at SWMU 211-A and SWMU 211-B,
based on the results of the collected data; the determination may be different at each SWMU

Alternative 2

Interim LUCs
Groundwater monitoring
Secondary waste management
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Alternative 8

Installation and operation of EISB system
Introduction of bioamendment
Confirmatory sampling

Secondary waste management

Site restoration

Interim LUCs

Groundwater monitoring

3.6 DELIVERABLES

The remedial measures to be implemented at the Oil Landfarm and then at the C-720 SWMU 211-A and
211-B sites are going to be sufficiently different in scope that separate RDs will be warranted. The Oil
Landfarm and C-720 sites each will have the following deliverables developed during the design process
(EPA 1995a; EPA 1995b):

30% design document

60% design document

90% design document (issued as the D1 RDR)
CFC design packages (D2 RDR)

Deliverables at each design stage will include, to the degree they are available at the percentage of
development stage, specifications, drawings, and associated text. All submittals will be reviewed by the
prime contractor and DOE. The 30% designs, 60% designs, and the D1 90% Design RDR will be
submitted to DOE, KDEP, and EPA Region 4 for review. The CFC design packages will incorporate
resolutions to comments received on the D1 RDR.

3.7 DESIGN CRITERIA AND ASSUMPTIONS

The following are the assumptions utilized in the development of this RDWP for the remedial actions at
all three SWMUs.

The plan is based upon the selected alternative and background information included in the FFS
(DOE 2011b); PP (DOE 2011c); and ROD (DOE 2011a).

CFC designs and the RDR will be developed for each of the two active remedial measures, SWMU 1
and SWMU 211-A and 211-B, due to specialization in remedial action requirements and the need to
evaluate final characterization data for the selection of either Alternative 2 or 8.

Separate RAWPs will be developed for the SWMU 1—OQil Landfarm and the SWMUs 211-A and
211-B—C-720 Building sites due to the specialization in remedial action requirements.

The criteria and approach to determine when to cease operations for each of the active remedies will
be addressed in the RAWPs.

An operation and maintenance (O&M) plan will be developed to describe the process and procedures
for monitoring and evaluating system performance.
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A detailed project cost estimate will be provided with the 90% and final design package for each
remedial action.

The final design package will include the monitoring parameters and values to be utilized in
determining when the remedial action is complete.

The RAWP will include a compliance plan that will include the evaluation and crosswalk for the
design to the project ARARSs and exempted administrative requirements.

The method for calculating the annual average discharge of technetium-99 will be detailed in the
RAWP and will be based on the final design of the treatment and the outflows of the treatment
system.

3.7.1 Soil Mixing—SWMU 1

The soil mixing system, reagents, and mixing process will be specified based upon the best available and
most effective technology and results from the RDSI. The following are the design and construction
considerations that are potentially applicable to soil mixing and its associated treatment method.

Refinement of estimates of the extent of VOC source zone contamination in the UCRS
Location of a local power supply

Sizing and selection of augers, drive equipment, pumps, and mixers

Interface of surface soils with the augering and mixing systems and handling

Steam generation equipment and processing (steam treatment only)

Process water location and water chemical quality (steam treatment only)

Vapor phase treatment system flow and treatment characteristics (steam treatment only)
Potential water treatment system flow and discharge characteristics (steam treatment only)
Depth to groundwater

Groundwater chemical analysis

Air emissions flow quantity and chemical content (steam treatment only)

Soil characteristics (density, grain size analysis, soil chemical analysis, geotechnical properties, etc.)
Waste classification

Applicable standards and codes (American Society of Mechanical Engineers, etc.)
ARARs (see Appendix B)

Groundwater monitoring network

Identification of utilities and/or obstructions and clearances

3.7.2 Enhanced In Situ Bioremediation—SWMUs 211-A and/or 211-B

The EISB system will be specified based upon the best available and most effective technology and
information obtained in the RDSI. The following are the design and construction considerations that are
potentially applicable to EISB, soil mixing, and their associated treatment methods.

Refinement of estimates of the extent of VOC source zone contamination in the UCRS
Location of a local power supply

Sizing and selection of treatment systems, pumps, tankage, and mixers

Injection well design and capacity

Potential water treatment system flow and discharge characteristics

Depth to groundwater
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Groundwater chemical analysis

Soil characteristics (density, grain size analysis, chemical analysis, etc.)

Waste classification

Applicable standards and codes (American Society of Mechanical Engineers, etc.)
ARARSs (see Appendix B)

Groundwater monitoring network

Identification of utilities and/or obstructions

3.8 REMEDIAL DESIGN SUPPORT INVESTIGATION

The ROD for the source treatment at the three locations requires the performance of an RDSI. The
following are the purposes of the support investigation:

e Collect soil contaminant concentration data from the SWMUs to allow the source treatment to be
focused on the contamination areas necessary to meet the cleanup levels;

e Collect soil contamination concentration data from the C-720 SWMUs for source extent and
magnitude; and

e Collect engineering and geological data to support the RD and implementation of the remedial actions
to be performed.

The drilling, sampling, analytical testing activities and other supporting functions to be performed in the
support investigation are documented in the Remedial Design Support Investigation Characterization
Plan, which is Appendix A.

The data collected from the two C-720 Northeast and Southeast sites will be utilized by the FFA parties in
determining the path for remediation of those two SWMUs. The ROD documented that the RDSI will
determine the source extent and magnitude for those SWMUSs. Following an assessment by the FFA
parties, the FFA parties will determine if active treatment is warranted and will select for implementation
at the SWMUs treatment by in situ source treatment using EISB with interim LUCs or long-term
monitoring with interim LUCs. The selected remedial actions will be documented in an FFA Primary
Document by the FFA parties as indicated in the ROD. Preliminary RDSI data and information will be
included in the 60% of the RDR, and the final RDSI information and remedy selection will be
documented in the 90% RDR.
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4. REMEDIAL DESIGN SCHEDULE

The schedule for the remedial action is provided in Table 2. These are general planning dates for
submittal of the CERCLA decision documents. Any extensions for reviewing documents, submitting
comments, or responding to comments will impact the schedule. This schedule is included in this
document for information purposes only and is not intended to establish enforceable schedules or
milestones. Enforceable milestones are established in the FFA or Site Management Plan and updated in
accordance with Sections XIX and/or XXXIX of the FFA (Table 2).

Table 2. Remedial Design Schedule

Milestone
Deliverable/Activity
SWMU 1, SWMUs 211-A and 211-B

RDR (30% issued to regulators) May 2012
RDR (60% issued to regulators) August 2012
RDR (90% issued to regulators) February 2013
RAWP March 2013
D1 Remedial Action Completion Report October 2015

Due to the need to review the final characterization data obtained as part of the RDSI and then select the
remedial alternative, the time frames for SWMUSs 211-A and 211-B design and construction may become
separated from those of SWMU 1, as shown in Table 2. DOE will consult with EPA and Kentucky should
the need occur, and any milestones impacted will be adjusted in the Site Management Plan once
agreement is reached.
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5. DESIGN CRITERIA, CODES, AND STANDARDS

The typical 30%, 60%, 90%, and CFC design packages will be developed during the design process, and
the 90% design will be issued as the D1 RDR. The specifications will be prepared in Construction
Specifications Institute format and organized in 18 major divisions. The drawings will be prepared in
accordance with the PGDP Engineering Drafting Standards. The RDR will include CFC drawings and
specifications that have been sealed/stamped by a professional engineer registered in the Commonwealth
of Kentucky.

This remedial action also satisfies the requirements in 40 CFR 8§ 300.430(f)(1)(ii) for remedial actions to
meet ARARs. Appendix B to this document identifies ARARS pertinent to RD for the Southwest Plume
source areas, based on those identified in the Southwest Plume FFS (DOE 2011b). A crosswalk to the
specific technical requirements derived from the ARARs that must be met by the design will be
performed and will document the method for attaining the requirement in the RAWP.

Consistent with the Secretary of Energy’s National Environmental Policy Act (NEPA) policy, DOE relies
on the CERCLA process for review of actions to be taken under CERCLA and, as such, will incorporate
NEPA values to the extent practicable. These NEPA values will include analysis of cumulative impacts,
off-site impacts, ecological and socioeconomic impacts, as well as environmental justice and land use
issues, and the impacts to off-site transportation of wastes on the environment. The results of these
analyses will be considered and incorporated into the RD documents.
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6. REMEDIAL ACTION PLANNING

An RAWP will be developed as part of the design process. The RAWP will address the following:

A list of each ARAR, the citation that mandates the ARAR, and, as appropriate, the drawing and/or
specification that contractually implements or meets the substantive requirements of the ARAR;

The target for the contaminant mass removal from the subsurface based on technology capability and
the expected site conditions. This should include, to the extent possible, the technological analysis
used to support the proposed setting;

A description of the monitoring and testing that will be utilized to determine if the projected
contaminant mass removal has been successful and independent verification protocols to ensure that
remediation goals were attained;

A summary level description of the program-specific plans such as the Construction Environmental
Monitoring approach, the Best Management Practices approach, the Waste Management approach,
and other plans and work guides that may be required to implement the remedial action; and

6.1 ENVIRONMENTAL, SAFETY, AND HEALTH

To avoid the risk of bodily harm to employees associated with this remedial action, other personnel, and
the general public and damage to property or the environment, the subcontractors will ensure that federal,
state, and local ES&H regulations that apply to this remedial action are designed into the systems and
implemented during the course of this work. The subcontractors shall follow, at a minimum, requirements
associated with the handling of TCE, as well as other identified or unidentified hazards associated with
this remedial action. These hazards will be identified in Activity Hazard Assessment forms prepared by
the designated subcontractor and incorporated into the project health and safety plan prior to start of field
activities.

6.2 ENVIRONMENTAL COMPLIANCE

As defined in the signed ROD, this remedial action satisfies the requirements in 40 CFR §
300.430(f)(2)(ii) for remedial actions to meet ARARSs. The subcontractors performing this remedial action
shall comply with the approved ARARs. The subcontractors will prepare an Environmental Compliance
Plan as part of the RAWP that identifies and describes activities to be implemented to comply with all
ARARs.

6.3 WASTE MANAGEMENT

The subcontractors will submit a Waste Management Plan as part of the RAWP that describes the
guantities of waste materials expected to be generated during construction, implementation, and
operations and the strategy for management, treatment, and disposal of the generated wastes. The strategy
shall ensure the protection of the worker, the environment, and the public. Waste generated from the
remedial action will be characterized in accordance with applicable requirements. The Waste
Management Plan incorporates requirements for waste characterization, handling, disposal and
transportation. The predominant feature of the Waste Management Plan is the waste management plan
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checklist that contains specific responsibilities for each type of waste generated and for each organization
involved in waste management.

6.4 QUALITY ASSURANCE

The subcontractors shall have an established Quality Assurance/Quality Control program that defines the
administrative procedures for implementing and integrating good quality practices throughout the
implementation of the remedial action work. The subcontractors shall ensure that all activities affecting
quality are performed in a controlled and consistent manner and in accordance with all applicable
procedures and requirements.

6.5 O&M PLAN

An O&M Plan will be prepared for implementation during the operational phase of the remedial actions.
O&M requirements for the remedial action systems include routine maintenance of pumps, mixing units,
pipes, gauges, and treatment units. The O&M Plan will contain the necessary working procedures and
work guides to perform the remedial operations. The plan will be amended following completion of
construction and prior to commencing to include the as-built drawings for the system to insure good
conduct of operations.
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A.1l. PROJECT DESCRIPTION

This Remedial Design Site Investigation (RDSI) Characterization Plan supports implementation of the
selected alternatives for remediation of contaminant source areas for the Southwest Plume at the Paducah
Gaseous Diffusion Plant (PGDP), near Paducah, Kentucky. The Southwest Plume refers to an area of
groundwater contamination in the Regional Gravel Aquifer (RGA) south of the Northwest Groundwater
Plume and west of the C-400 Building. The plume was identified during the Waste Area Grouping
(WAG) 27 Remedial Investigation (RI) in 1998 (DOE 1999). Additional work to characterize the plume
[Solid Waste Management Unit (SWMU) 210] was performed as part of the WAG 3 RI and Source Areas
to Off-Site Groundwater Contamination Investigation, both in 1999 (DOE 2000a; DOE 2000b). As
discussed in these reports, the primary groundwater contaminant of concern for the Southwest Plume is
trichloroethene (TCE). Other potential contaminants found in the plume include additional volatile
organic compounds (VOCs), metals, and the radionuclide technetium-99.

The U.S. Department of Energy (DOE) conducted a site investigation (SI) in 2004 to address
uncertainties regarding potential source areas to the Southwest Plume that remained after previous
investigations. The Sl further profiled the current level and distribution of VOCs in the dissolved-phase
plume along the west plant boundary. Results of the SI were reported in the Ste Investigation Report for
the Southwest Groundwater Plume at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE
2007). The potential presence of dense nonaqueous-phase liquid (DNAPL) TCE at the Southwest Plume
source areas was noted in the Sl report and in the previous WAG 27 RI report, based on contaminant
trends observed in soil and groundwater samples.

The potential source areas investigated in the SI (DOE 2007) included the C-747-C Qil Landfarm (Qil
Landfarm, SWMU 1); the C-720 Building Area near the northeast and southeast corners of the building
(C-720 Northeast Site, SWMU 211-A, and C-720 Southeast Site, SWMU 211-B); and the storm sewer
system between the south side of the C-400 Building and Outfall 008 (storm sewer, SWMU 102). As a
result of the Southwest Plume SI, the storm sewer was excluded as a potential VOC source to the
Southwest Plume. Respective SWMU numbers and locations for the Southwest Plume source areas to be
addressed by the remedial action are provided in Table A.1 and Figure A.1, respectively.

Table A.1. Summary of Southwest Plume Potential Sour ce Areas

Potential Source Area SWMU No.
C-747-C Oil Landfarm 1
C-720 TCE Spill Sites Northeast and Southeast 211-A, 211-B

A revised focused feasibility study (FFS) (DOE 2011a) was prepared to evaluate remedial alternatives for
potential application at the Southwest Plume source areas. The revised FFS defined these remedial action
objectives (RAOs):

(1) Treat and/or remove the principal threat waste consistent with the National Contingency Plan (NCP).

(2a) Prevent exposure to VOC contamination in the source areas that will cause an unacceptable risk to
excavation workers (< 10 ft).

(2b) Prevent exposure to non-VOC contamination and residual VOC contamination through interim land
use controls (LUCs) within the Southwest Plume source areas (i.e., SWMU 1, SWMU 211-A, and
SWMU 211-B) pending remedy selection as part of the Soils Operable Unit (OU) and the
Groundwater OU.
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(3) Reduce VOC migration from contaminated subsurface soils in the treatment areas at the Oil
Landfarm and C-720 Northeast and Southeast Sitesso that contaminants migrating from the
treatment areas do notresult in the exceedance of maximum contaminant levels (MCLS) in
underlying RGA groundwater.

TCE concentrations in Upper Continental Recharge System (UCRS) soil that would meet RAO #3 in the
absence of any controls (cleanup levels) were calculated and presented in the revised FFS as follows:

C-747-C Oil Landfarm: 7.3E-02 mg/kg
C-720 Northeast and Southeast Sites: 7.5E-02 mg/kg

The Preferred Alternatives identified in the revised proposed plan (DOE 2011b) and the record of
decision (DOE 2011c) are as follows:

SWMU 1—O0il Landfarm—In Situ Source Treatment Using Deep Soil Mixing with Interim LUCs
(Alternative 3),

SWMU 211-A—C-720 Building TCE Northeast Spill Site—Final Characterization of source extent
and magnitude followed by either In Stu Source Treatment Using Enhanced In Stu Bioremediation
with Interim LUCs (Alternative 8) or Long-term Monitoring with Interim LUCs (Alternative 2), and

SWMU 211-B—C-720 Building Southeast Spill Site—Final Characterization of source extent and
magnitude followed by either In Stu Source Treatment Using Enhanced In Stu Bioremediation with
Interim LUCs (Alternative 8) or Long-Term Monitoring with Interim LUCs (Alternative 2).

The objective of this RDSI is to resolve data needs in support of the treatment system design. The primary
data need identified in the revised FFS (DOE 2011a) requiring resolution is the identification of the areal
and vertical extents of VOC contamination above cleanup levels at the C-747-C Oil Landfarm and the
C-720 Northeast and Southeast Sites.
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A.2. SITE BACKGROUND

PGDP [site U.S. Environmental Protection Agency (EPA) ID KY8-890-008-982] is located in
McCracken County in western Kentucky, about 3.5 miles south of the Ohio River and approximately
10 miles west of the city of Paducah. PGDP has produced enriched uranium since 1952. Most industrial
activities are sited in a security area and buffer zones (approximately 650 acres) that are restricted from
access by the public. This secured area is located on 3,556 acres controlled by DOE.

A.2.1 SITE DESCRIPTION

PGDRP lies in the Jackson Purchase Region of western Kentucky between the Tennessee and Mississippi
Rivers, bounded on the north by the Ohio River. Local elevations range from 290 ft above mean sea level
(amsl) along the Ohio River to 450 ft amsl in the southwestern portion of PGDP near Bethel Church
Road. Generally, the topography in the PGDP area slopes toward the Ohio River at an approximate
27 ft per mile gradient (CH2M HILL 1992). The terrain in the vicinity of the plant is slightly modified by
the dendritic drainage systems associated with the two principal streams in the area, Bayou Creek and
Little Bayou Creek.

The C-747-C Qil Landfarm is a relatively flat, open, grass-covered area located in the west-central part of
PGDRP. It was active from 1973 to 1979. Waste oils were spread on the surface every three to four months,
and then the area was limed and fertilized. Within the boundary of the landfarm were two roughly parallel
disposal plots; however, the precise locations of the two plots have not been fully defined. TCE was
detected in the Sl at concentrations above the cleanup level at the maximum depth of investigation at
59.5 ft below ground surface (bgs).

The C-720 Building is located in the west-central area of PGDP, to the southwest of the C-400 Building,
and consists of several repair and machine shops as well as other support operations. The building was
constructed in 1953. TCE was detected at concentrations above the cleanup level at the Northeast and
Southeast Sites at the maximum depth of investigation at 56.5 ft bgs during the 2004 SI (DOE 2007).

Contamination at the C-720 Northeast Site is believed to have been released during routine equipment
cleaning and rinsing performed in the area (DOE 2011a). Solvents were used to clean parts, and the
excess solvent may have been discharged on the ground. Spills and leaks from the cleaning process also
may have contaminated surface soils in the area. Solvents may have migrated as dissolved contamination,
in rainfall percolating through the soils and migrating to deeper soils and the shallow groundwater; or as
DNAPL migrating to adjacent and underlying soils.

The source of VOC contamination at the C-720 Southeast Site is not certain (DOE 2011a). The VOCs
may have originated from spills that occurred within the building, with subsequent discharge to storm
drains leading to the southeast corner of the building, or from spills or leaks on the loading dock or
parking lot located to the southeast of the building. The area of concern discovered during the WAG 27
RI (DOE 1999) is near the outlet to one of the storm drains for the east end of the building. A storm sewer
inlet for the southeast parking lot also is located in the vicinity. The north edge of the parking lot, where
the contamination occurs, is the location of one of the loading docks for the C-720 Building, an area
where chemicals, including solvents, may have been loaded or unloaded.

The estimated C-720 Northeast and Southeast Site boundaries shown in the Southwest Plume Revised
FFS (DOE 2011a) were based on the fate and transport model grid for the C-720 area used in the
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WAG 27 RI and the Southwest Plume SI (DOE 2007). The Groundwater OU Feasibility Study (DOE
2001) also provided estimates of source area locations and dimensions.

A.22 REGIONAL GEOLOGY

The stratigraphic sequence in the PGDP region consists of Cretaceous, Tertiary, and Quaternary
sediments uncomformably overlying Paleozoic bedrock. Exposed strata in the Jackson Purchase region
range in age from Devonian to Holocene.

Coastal Plain deposits unconformably overlie Mississippian carbonate bedrock in the Jackson Purchase
and consist of the following (from oldest to youngest): the Tuscaloosa Formation; sands and clays of the
Clayton/McNairy Formations; the Porters Creek Clay; and the Eocene sand and clay deposits of the
undivided Jackson, Claiborne, and Wilcox Formations. Continental deposits unconformably overlie the
Coastal Plain deposits, which are, in turn, covered by loess and/or alluvium. The Porters Creek Clay
Terrace Slope, a buried terrace slope that trends approximately east to west across the southern portion of
PGDP, represents the southern limit of erosion of the ancestral Tennessee River (Figure A.2). All three
source areas to the Southwest Plume that are part of this remedial action overlie sedimentary fill of the
ancestral Tennessee River channel.

A.23 SITE GEOLOGY

The sediments above the limestone bedrock beneath most of PGDP are grouped into three major
stratigraphic units (loess, Continental Deposits, and McNairy Formation), based on how the sediments
were deposited, and three locally significant groundwater systems (the UCRS, the RGA, and the McNairy
Flow System), based on how water moves within the sediments.

The first (shallowest) stratigraphic unit consists of fill and a layer of wind-deposited, silty clay (known as
loess) extending from the surface to a depth of approximately 20 ft beneath PGDP. This loess overlies the
Continental Deposits. In the Jackson Purchase, the Continental Deposits are divisible into an upper fine-
grained member and a lower coarse-grained member. Together, the two members constitute an upper-
fining sequence of sediments left by a large, low-gradient, alluvial fan that covered much of the region
and eventually buried the erosional topography.

The buried river valley of the ancestral Tennessee River, which underlies most of the PGDP plant area
and the land to the north, contains reworked Continental Deposits. These sediments consist of an upper
sequence of silts and clays units with interbedded sand (and some gravel) lenses to a depth of
approximately 55 ft beneath PGDP. Sand and gravel typically constitute a significant proportion of the
Upper Continental Deposits close to the Porters Creek Clay Terrace Slope and form a horizon of common
sand and gravel lenses immediately beneath the loess under most of the plant area.

A lower sequence of highly permeable gravelly sand or chert gravel, typically occurring between 55 and
92 ft bgs at PGDP, forms the Lower Continental Deposits. The Lower Continental Deposits average 30-ft
thick. Under most of PGDP and the land to the north, the Continental Deposits rest upon an unconformity
cut into the top of the McNairy Formation.

The McNairy Formation is a sequence of marine silts, clays, and fine sands that extends from
approximately 92 to 350 ft bgs beneath PGDP. Sand accounts for 40-50% of the total formation.
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A.24 HYDROGEOLOGY

The UCRS is the shallow groundwater system underlying most of PGDP and the three source areas of the
Southwest Plume that are the focus of this investigation. Three primary hydrogeologic units (HUs) make
up the UCRS: a shallow loess unit to approximately 20 ft depth (HU1); an interval of common sand and
gravel lenses in a sandy silt unit (HU2), of variable thickness; and an underlying silty or sandy clay
interval (HU3) that extends to a depth of approximately 60 ft. (Both HU2 and HU3 are members of the
Upper Continental Deposits.) Groundwater flows downward through the UCRS, providing recharge to the
underlying RGA.

The depth of the water table varies considerably across the PGDP, primarily in response to the texture of
the HU3 and the presence of enhanced recharge. In the areas of this investigation, the water table is
anticipated to be relatively shallow (approximately 10 to 30 ft bgs).

The RGA is the uppermost aquifer at PGDP. It typically consists of an upper thin sand unit (HU4), which
is the basal unit of the Upper Continental Deposits, and a 30-ft thick sandy gravel unit (HU5), which
comprises the Lower Continental Deposits beneath most of PGDP. Groundwater flow in the RGA is
primarily northward, eventually to discharge into the Ohio River or gaining streams near the river.

Silts, clays, and sands of the McNairy Formation underlie the Lower Continental Deposits (at

approximately 90 ft depth). These sediments have significantly lower hydraulic conductivity than the
RGA and form a lower semiconfining unit to the RGA flow system.
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A.3. DATA QUALITY OBJECTIVES

This RDSI Characterization Plan implements the seven-step data quality objectives (DQO) process (EPA
2006) to ensure that sufficient data of the appropriate type and quality are collected to resolve the data
needs identified previously. The DQO process is a series of logical steps that guides managers or staff to a
plan for the resource-effective acquisition of environmental data. The DQO process is used to establish
performance and acceptance criteria, which serve as the basis for designing a plan for collecting data of
sufficient quality and quantity to support the goals of the study.

The DQO process includes systematic planning for environmental data collection. This step is based on
the widely accepted “scientific method” and includes concepts such as objectivity of approach and
acceptability of results (EPA 2006). The DQO process consists of seven iterative steps. Since it is an
iterative process, one or more of these steps may be revisited as more information is obtained. The first
five steps are focused on identifying qualitative criteria such as the nature of the problem, conceptual
model, decisions that need to be made, type of data needed, and the analytic approach or decision rule that
describes how the data will be used to draw conclusions. The sixth step establishes acceptable quantitative
criteria (acceptance criteria) on the quality and quantity of the data to be collected. The seventh step
involves a data collection design to generate data that will meet the quantitative and qualitative criteria
specified in step 6. The data collection design specifies the type, number, location, and physical quantity
of samples and data as well as quality assurance (QA)/quality control (QC) measures.

The DQO process as applied to data collection in support of decision making is summarized below:

(1) Statethe Problem, wherein the problem to be resolved by the data collection activity is sufficiently
defined that the focus of the study will be unambiguous.

(2) Identify the Decision, wherein the principal study question (PSQ) is defined that the study will try
to resolve. An output of this step is a decision statement that links the PSQ to possible actions that
will solve the problem.

(3) Identify Inputs to the Decision, which identifies informational inputs required to resolve the
decision statement and determine which inputs require environmental measurements.

(4) Definethe Study Boundaries, which defines the spatial and temporal boundaries of the problem.

(5) Develop a Decision Rule, wherein the environmental measurement parameter of interest, the action
level, and inputs from previous steps are formulated in a single statement that describes a logical
basis for choosing among alternative actions. An output of this step is an “If...then...” statement that
defines conditions that would cause the decision maker to choose among alternative actions.

(6) Specify Limitson Decision Errors, wherein the decision makers’ tolerable limits on decision errors
are used to establish performance goals for the data collection design.

(7) Optimize the Design for Obtaining Data, wherein an efficient strategy for obtaining data that
satisfy the DQQs is identified.

These steps in the DQO process, as they apply to SWMU 1 and C-720 Northeast and Southeast Sites, are
shown in Table A.2. The resulting sampling and analysis plan is described in Section 6.
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Table A.2. Summary of the DQO Process for the Southwest Plume Source Areas RDSI

1: State the Problem 2: Identify the Decision 3: Identify Inputs to 4: Define the Study 5: Develop a 6: Specify Limits on 7: Optimize the Design
Principal Study Alternative Decision the Decision Boundaries Decision Rule Decision Errors for Obtaining Data
Questions Actions Statement
Problem statement: PSQ-1: What is AA-la: DS-1: Determine | 1) Process knowledge | Spatial boundaries: The DR-1: If soil boring- | Definitive data quality is The selected treatment
The PGDP’s Southwest Plume consists of groundwater in the areal extent of | Remediation is the extent of soil | of releases (DOE vertical boundary of the study | averaged assumed for fixed-base and | technologies are able to
the RGA contaminated primarily with TCE. The C-747-C TCE and TCE required where boring-averaged 2011a) is the upper RGA as feasible concentrations of field laboratory analysis. address the range of small,
Oil Landfarm (SWMU 1) and the C-720 Building Northeast | degradation the soil boring- concentrations of | 2 previous (to the base of HU4 interval) | TCE and TCE Screening level data discrete areas to broad
and Southeast Sites (SWMUs 211-A and 211-B, products present | averaged TCE and TCE investigation results | at all sites. The results of soil | degradation products | quality is assumed for field | areas. There effectively is
respectively) are sources of contamination to the Southwest | at soil boring- concentrations of | degradation (DOE 2011a) TCE analyses will be provided | in soil of the UCRS | gnalyses. no minimum or maximum
Plume. averaged TCE and TCE products in soils 3) Description of to EPA and KDEP on a timely | exceed cleanup levels The soil boring-averaged decision area.
A revised FFS (DOE 2011a) was performed for the three concentrations degradation of the UCRS and C-720 source areas in basis, and the FFA Parties will | for a given soil contaminant concentration | A combination of field
higher than products in soils upper RGA in the confer via teleconference boring, then include screening instruments,

Southwest Plume source areas. RAOs defined in the
Southwest Plume FFS include:

(1) Treat and/or remove principal threat waste consistent
with CERCLA, the NCP.

(2a) Prevent exposure to VOC contamination in the
source areas that will cause an unacceptable risk to
excavation workers (< 10 ft depth bgs).

(2b) Prevent exposure to non-VOC contamination and
residual VOC contamination through interim LUCs
within the Southwest Plume source areas (i.e.,
SWMU 1, SWMU 211 A, and SWMU 211 B),
pending remedy selection as part of the Soils OU and
the Groundwater OU.

(3) Reduce VOC migration from contaminated
subsurface soils in the treatment areas at the Oil
Landfarm and C-720 Northeast and Southeast sites
S0 that contaminants migrating from the treatment
areas do not result in an exceedance of MCLs in
underlying RGA groundwater.

Soil cleanup levels, soil boring-averaged TCE UCRS soil
concentrations that would meet RAO #3, calculated in the
Southwest Plume Revised FFS Appendix C, are listed
below:

e Oil Landfarm source area: 7.3E-02 mg/kg

e (C-720 northeast and southeast source areas:
7.5E-02 mg/kg.

Previous investigations documented in the WAG 27 RI
(DOE 1999) and the SI Report (DOE 2007) did not
completely define the areal and vertical extent of soil
contaminated above cleanup levels in the source areas. This
was identified in the Southwest Plume FFS (DOE 2011a) as
a data gap to be resolved in the RDSI.

The Southwest Plume Proposed Plan (DOE 2011b)
identified In Situ Source Treatment Using Deep Soil Mixing
with Interim Land Use Controls (LUCs) (Alternative 3) as
the preferred alternative for the C-747-C Oil Landfarm and
Final Characterization of source extent and magnitude
followed by either In Situ Source Treatment Using
Enhanced In Situ Bioremediation with Interim LUCs

cleanup levels at
the Southwest
Plume source
areas?

PSQ-2: What are
the SWMU-
specific ranges of
geotechnical and
microbial
properties that are
important to the
design of the
remedial actions?

of the UCRS
exceed cleanup
levels.

AA-1b:
Remediation is
not required
where the soil
boring-averaged
concentrations of
TCE and TCE
degradation
products in soils
of the UCRS do
not exceed
cleanup levels.

Southwest Plume
source areas that
exceed cleanup
levels and require
remediation.

DS-2: Determine
where additional
design-type
information is
required for the
preferred
alternatives.

Appendix C of the
GWOU FS (DOE
1999)

4) Site conceptual
model (DOE 2011a)

5) Southwest Plume
FFS Alternatives 2, 3,
and 8 descriptions
(DOE 2011a)

6) Minimum TCE
cleanup levels: 7.3E-
02 mg/kg for the C-
747-C Oil Landfarm
and 7.5E-02 mg/kg for
the C-720 Northeast
and Southeast Sites
(DOE 2011a)

7) TCE DLs by USEC
= 5E-03 mg/kg
(Watson 2010).

8) Current estimates of
source area
dimensions shown in
Southwest Plume FFS
(DOE 2011a)

9) Information
requirements for
design of the preferred
alternatives as follows:
- Soil properties
common to both soil
mixing and in situ
bioremediation -
fraction organic
carbon and grain size

- Soil properties
specific to soil mixing:
in situ water content,
pH, unconfined
compressive strength,

regarding the need for further
sampling in the RGA. TCE
concentrations above cleanup
levels are present at the
maximum depths sampled in
previous investigations.

Surface and subsurface
infrastructure is present in the
C-720 source areas. The
C-720 building bounds the
north side of the southeast
source area.

Schedule boundaries: The
focused investigation results
must be available by the start
of development of the 90%
remedial design. Fieldwork
and lab analysis turnaround is
anticipated to require
approximately 120 days.

Operational boundaries: Field
investigations and remedial
design are constrained by
surface and subsurface
infrastructure at the C-720
Building. No significant
interferences exist at the Qil
Landfarm. None of the areas
are posted as radiological
contamination areas; however,
VOCs, metals, and SVOCs are
present in soils. An
underground storage tank near
northeast corner of C-720 may
present problems both as
subsurface infrastructure and
source of petroleum in soils.
Administrative boundaries:

The investigation includes
subcontracting for a field

the location in the
treatment area. If the
soil boring-averaged
soil concentrations do
not exceed cleanup
levels, then the area
need not be included
in the treatment area.

will be derived solely from
laboratory analyses from
each 5-ft depth interval.
The derived soil boring-
averaged contaminant
concentration will be used
as a definitive criterion for
comparison with the RG,
with no consideration for
false rejection rate or false
acceptance rate. The
sampling plan minimizes
decision error by
intentionally biasing the
location of the sample for
laboratory analysis to the
location of highest field
PID measurement in each
5-ft depth interval.

field laboratory analysis,
and fixed-base laboratory
confirmation analysis will
be used to define the outer
extent of the area
contaminated above the
RGs.

The contaminants of
interest are TCE and
degradation products:
1,1-dichloroethene;
cis-1,2-dichloroethene;
trans-1,2-dichloroethene;
and vinyl chloride.

The targeted depth of
investigation is 60 ft bgs,
which penetrates through
the average depth of the
base of the HU4 at
SWMU 1 and at the C-720
sites.

Where one or more soil
boring-averaged
contaminant concentrations
in a soil boring exceed an
RG for a site, contingency
borings will be sampled, as
necessary (up to the
contingency allotment for
each site), to bound the
remediation area. At
SWMU 1, successive
contingency boring step
outs nominally will be

75 ft. (Multiple
contingency borings may
extend the investigation
beyond 75 ft of the SWMU
boundary.) At the C-720
sites, contingency boring




Table A.2. Summary of the DQO Process for the Southwest Plume Source Areas RDSI (Continued)

1: State the Problem

2: ldentify the Decision

Principal Study
Questions

Alternative
Actions

Decision
Statement

3: Identify Inputs to
the Decision

4: Define the Study
Boundaries

5: Develop a
Decision Rule

6: Specify Limits on
Decision Errors

7: Optimize the Design
for Obtaining Data

(Alternative 8) or Long-term Monitoring with Interim LUCs
(Alternative 2) as the preferred alternatives for the C-720
Northeast and Southeast Sites. The RDSI will be performed
at the Oil Landfarm and Building C-720 to better determine
the lateral and vertical extent and distribution of VOCs and
source material. The investigation will determine soil and
groundwater parameters including geochemical parameters
at each of the SWMUSs. The extent and distribution of
VOCs in the UCRS and upper RGA will impact the design
of each remedial alternative. Results from the RDSI will
guide decisions regarding the spacing, locations, and depths
of augered areas at SWMU 1, and be utilized to design in
situ bioremediation at SWMU 211 if this alternative is
selected.

compressibility, and
index properties

- Soil properties
specific to in situ
bioremediation:
permeability

- Groundwater
properties needed to
assess in situ
bioremediation:
alkalinity, total and
dissolved metals,
ferrous iron, major
anions, dissolved
gasses, and microbial
population.

laboratory to provide near real

time analysis of VOCs in soil
and groundwater.
Establishment of a field

laboratory facility will require

development of additional
work control.

step outs must be
consistent with the
sampling grid except
where prevented by the
presence of utilities or
other obstructions.

Parameters as established
in quality assurance project
plan for precision,
accuracy,
representativeness,
completeness, and
comparability.

A combination of field
measurements and fixed-
base laboratory analysis
will be used to quantify
key design criteria for the
preferred alternatives.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act; DL = detection limit; EPA = U.S. Environmental Protection Agency; FFS = focused feasibility study; FS = feasibility study; GWOU = Groundwater Operable Unit; MCL = maximum contaminant level; NCP = National Contingency Plan;
OU = operable unit; PGDP = Paducah Gaseous Diffusion Plant; RAO = remedial action objective; RDSI = Remedial Design Support Investigation; RG = remediation goal; RGA = Regional Gravel Aquifer; SVOC = semivolatile organic compound; SWMU = solid waste management unit; TCE = trichloroethene; UCRS = Upper
Continental Recharge System; USEC = United States Enrichment Corporation; VOC = volatile organic compound
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A.4. RDSI PLANNING

RDSI planning includes evaluation of existing data, DQO scoping, and a site visit. Each activity is
discussed below.

A.41EVALUATION OF EXISTING DATA

Evaluation of existing data used to develop the sampling strategy is described in Attachment Al.
Attachment A2 provides summary tables of the VOC data related to each SWMU.

A.4.2 DQO SCOPING MEETING

A DQO scoping meeting, attended by subject matter experts, was held February 4, 2010, to gather input
to DQO development for the RDSI characterization plan. Subsequently, additional meetings have been
held from which data needs specific to selected remedies were identified. Results were incorporated in the
DQO development discussion in Section 3.

A.43 SITE WALKDOWNS

The three source areas will be visited by the project team prior to commencement of the RDSI

characterization plan implementation. The sampling design will be revised, as needed, based on the
outcome of the walkdowns.
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A.5. TECHNICAL APPROACH FOR THE RDSI

The primary focus of this field investigation is the collection of soil samples for VOCs analysis for each
5 ft depth interval (e.g., 0-5 ft, 5-10 ft, 10-15 ft) to 60 ft depth (approximate depth of the upper RGA) in
each of three investigation areas. Field measurements of VOCs in soils at 0.5 ft depth intervals [using a
field photoionization detector (PID)] will be used to target sample collection for the laboratory analytical
results. The average contaminant level in each soil boring will be compared to the site-specific
remediation goals (RGs). The extent of soil boring average soil contamination that exceeds the RGs will
define the remediation area.

Additional soil and groundwater sampling and field measurement and testing are being performed to
support the remedial design.

Should VOC concentrations in the lower portion of the UCRS and upper RGA (HU4) indicate that
source-based VOC mass may be present in the lower RGA (HUS, gravel zone), the FFA parties will
convene and identify a path forward in regard to additional characterization requirements.

A.5.1 HEALTH AND SAFETY

A project-specific health and safety plan (HASP) will be developed for this RDSI and approved by the
DOE prime contractor prior to field implementation. The HASP will establish the specific applicable
standards and practices to be used during execution of the RDSI characterization plan to protect the safety
and health of workers, the public, and the environment. It will incorporate directly, or by reference,
applicable federal and state standards, consensus standards, and contract requirements. The HASP will be
implemented in accordance with 29 CFR § 1926.65, Hazardous Waste Operations and Emergency
Response. Additional specific health and safety requirements will be incorporated into the Activity
Hazard Assessment (AHA) for the various field activities that comprise the RDSI.

The HASP will evolve as “lessons learned” are incorporated to continuously improve the work processes,
while maintaining focus on the functions and guiding principles of the Integrated Safety Management
System and the zero-accident performance philosophy.

A.5.2 SURFACE GEOPHYSICAL SURVEY

Underground utilities are present in the investigation area, and avoiding penetration of these utilities
during intrusive sampling activities is a primary concern; therefore, an extensive excavation/penetration
permit process, including a geophysical survey, will be conducted in each sampling area prior to intrusive
sampling. This geophysical survey will verify that sample locations are free of interfering utilities.
Locations of known utilities will be checked against the sampling location. The geophysical survey will
assist in identifying any previously unknown utilities that may exist. This survey will be used in
conjunction with utility drawings and field measurements to help locate these utilities before invasive
drilling activities begin.

Sampling locations may require relocation based upon results of the geophysical survey to avoid
penetrating any utilities.
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A.5.3 SAMPLING STRATEGY

Soil will be the primary media for characterization of the extent of TCE. To provide timely access to the
TCE characterization data, the investigation will use a subcontractor mobile field laboratory for VOC
analyses, following protocols to provide quality assured data®, or quick-turnaround analyses from a fixed-
base laboratory under the DOE Consolidated Audit Program (DOECAP). The sampling strategy design,
detailed in Attachment AL, is based upon site background information, the cleanup levels, DQOs, and
geospatial analysis of historical data. Proposed RDSI sampling locations are listed in Attachment Al.
Should the defined number of contingency borings be inadequate to define the extent of contamination
exceeding the cleanup goal, DOE will confer with EPA and KDEP to identify the need for and placement
of additional borings prior to demobilization. The sampling strategy to meet the RDSI objectives is
described in the following subsections.

A.5.3.1 C-720 Building Source Areas

The initial site characterization will consist of field screening and sampling of soil borings that are located
on a rectangular grid of 30 ft by 30 ft (or smaller interval). Where previous soil borings with detections of
TCE above the cleanup level are adjacent to the sampling grids, the sampling grids have been extended
beyond the boundaries of each SWMU to include the area of the previous soil borings. Each soil boring
will provide continuous core for field screening at 0.5 ft depth intervals, and the collection of a soil
sample for laboratory analysis from each 5 ft depth interval, to the upper RGA, a depth of approximately
60 ft bgs.

The following is the overall sampling sequence for the C-720 northeast and southeast source areas.

(1) Perform initial site visit and geophysical surveys, excavation/penetration permit program
requirements, and AHA for both sites.

(2) Mobilize to the first site (northeast or southeast).

(3) Core and sample location 1 to the upper RGA, approximately 60 ft bgs.

(4)  Perform field scan of continuous core at 0.5 ft depth intervals using a field P1D.?

(5) Subsample the core in the field using En Core® samplers® or equivalent. Soil samples will be
collected for laboratory analysis at an approximate rate of one sample per 5 ft interval
(approximately 12 soil samples per soil core). The soil samples will be collected from the interval

with highest field PID results.* Label, document, package, and preserve the soil samples as
described in Section 8.

! DOE will notify EPA and KDEP once a mobile field laboratory vendor is selected and provide the mobile laboratory SOPs once
the SOPs have been reviewed and approved for use.

2 The primary field PID instrument for assessing VOC trends in the soil core will be a ppb RAE PID or equivalent. The
measurement range of the ppbRAE PID is 1 ppb to 10,000 ppm.

3 Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States government or any
agency thereof or its contractors or subcontractors.

* The field crew may elect to collect additional soil samples for VOC analysis from above and below the elevated PID response
interval(s) to strategically document the vertical distribution of TCE.
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(6)

(")

(8)

(9)

(10)

(11)

(12)
(13)

(14)

Repeat steps 3 through 5 for each of the remaining sample locations at the site. (There are 27
defined sample locations at the C-720 Northeast Site and 13 defined sample locations at the C-720
Southeast Site.)

Deliver soil samples to the mobile field laboratory for quick-turn VOC analysis. Deliver/ship soil
samples to a fixed-base laboratory for other investigation analyses.

Obtain and evaluate VOC quick-turn analytical results and calculate the soil boring-averaged TCE
concentration for each soil boring.

For the single soil boring location at each site with the highest soil boring-averaged TCE
concentration, sample four additional soil borings located in the center point of the grid surrounding
the target soil boring. The screening and sampling process will be focused in the vertical depth
interval(s) identified in the single soil boring which indicated the highest concentrations.

Deliver soil samples to the mobile field laboratory for quick-turn VOC analysis. Deliver/ship soil
samples analyses to a fixed-base laboratory for other investigation.

Contour the soil boring-averaged TCE concentrations to confirm delineation and/or select
additional sample locations(s) and depth intervals to bound the area of soil exceeding the cleanup
level. Up to 10 additional soil borings will be sampled for field screening and laboratory analysis at
the C-720 Northeast area and up to 6 additional soil borings will be sampled for field screening and
lab analysis at the southeast source area.

Mobilize to the second site at C-720 (northeast or southeast).

Repeat steps 3—11 for the second site.

Demobilize from the C-720 area.

A.5.3.2 C-747-C Oil Landfarm Source Area

The sampling sequence for the C-747-C Oil Landfarm source area will be similar to that of the C-720
Building source areas. Sampling will consist of the following steps.

)

(2)
3)
(4)

()

Perform initial site visit and geophysical surveys, excavation penetration permit program
requirements, and AHA.

Mobilize to the first sample location.
Core and sample location 1 (of 18) to the upper RGA, approximately 60 ft bgs.

Perform field scan of continuous core at 0.5 ft depth intervals using a field PID (ppbRAE PID or
equivalent).

Subsample the core in the field using En Core® samplers or equivalent. Soil samples will be

collected for laboratory analysis at an approximate rate of one sample per 5-ft interval
(approximately 12 soil samples per soil core). The soil samples will be collected from the interval
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with highest field PID results.® Label, document, package, and preserve the soil samples, as
described in Section 8.

(6) Repeat steps 3 through 5 for each of the remaining sample locations at the site. (There are 18 defined
sample locations.)

(7) Deliver soil samples to the mobile field laboratory for quick-turn VOC analysis. Deliver/ship soil
samples analyses to a fixed-base laboratory for other investigation.

(8) Obtain and evaluate VOC quick-turn analytical results and calculate the soil boring-averaged TCE
concentration for each soil boring.

(9) Contour the soil boring-averaged TCE concentrations to confirm delineation and/or select additional
sample locations(s) and depth intervals to bound the area of soil exceeding the cleanup level. Up to
eight additional soil borings will be sampled for field screening and laboratory analysis.

(10) Perform additional shallow DPT probing, as needed, to identify the extent of any buried concrete
debris which may impact design of the deep soil mixing remedy.

(11) Demobilize from the C-747-C Oil Landfarm.

A.54 GEOLOGIST'SLOGSOF SELECT SOIL CORES

A geologist will develop a continuous log of the soil core, consistent with PAD-ENM-2303, Borehole
Logging, at all locations in each of the source areas to aid in design of the preferred remedies. These
detailed logs will be used to identify the lithologic sequence and HUs at each source area.

A.5.5 GEODETIC SURVEY OF ALL SAMPLING LOCATIONS

All sampling locations shall be surveyed by a registered and licensed surveyor of the Commonwealth of
Kentucky. Locations shall be surveyed on the Kentucky State Plane Coordinate System and the PGDP
Plane Coordinate System. Horizontal and vertical accuracy for this work must be at least plus or minus
0.1 ft and must be sufficient to support the design of the follow-on remedial action. All coordinates and
elevations shall be tied to the U.S. Geological Survey National Geodetic Vertical Datum of 1929 or the
North American Datum of 1983. Survey results will be reported in both hard copy and electronic files.

A.5.6 BORING ABANDONMENT

Each borehole will be plugged and abandoned as soon as practicable on the day sampling is completed.
Boring abandonment will be consistent with Commonwealth of Kentucky requirements and approved site
procedures.

The driller will be required to abandon all borings, created by direct push technology (DPT) and by
conventional drilling method(s), if required, by placing the grout in the borehole with a tremie pipe,
proceeding from the base of the open borehole to be abandoned to near ground surface. Once the DPT or

® The field crew may elect to collect additional soil samples for VOC analysis from above and below the elevated PID response
interval(s) to document strategically the vertical distribution of TCE.
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drill rig is moved off the hole, the driller will rope off the area around the boring for safety. After
24 hours, the driller will check the grout level and add grout, if necessary. When the grout level has
stabilized, the driller will fill the remaining 18 inches of the hole, using soil or pavement similar to the
area ground surface.

A.5.7 DECONTAMINATION PROCEDURES

Decontamination of all drilling-related equipment and other down-hole equipment will be completed in
accordance with DOE prime contractor-approved procedures before moving between each of the
investigation areas and at the completion of the RDSI. The purpose of the RDSI is to characterize the
extent of UCRS and upper RGA soils in which the TCE and TCE degradation products exceed cleanup
levels and will require remediation. An indication of VOC source material in the lower UCRS and upper
RGA will trigger an assessment of the need for VOC source characterization deeper in the RGA. As such,
the DPT rig or drill rig will require decontamination between boreholes at the contractor’s discretion
should the drill rig become dirty. Drill rods will be decontaminated after each boring. Decontamination
activities will need to be completed on-site.

Personal protective equipment, clothing, and personnel decontamination procedures for the
implementation of the RDSI will be addressed in the HASP.
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A.6. SAMPLING AND ANALYSIS PLAN

A.6.1 SOIL SAMPLING

Table A.3 summarizes measurements and sample collection activities for this investigation. DPT will be
used for soil sampling to the upper RGA for VOCs at the C-747-C Oil Landfarm and the C-720 Northeast
and Southeast Sites. Soil samples will be collected using DPT equipment that advances a sampling tool
by pushing, driving, or vibrating it to the desired sampling depth, consistent with PAD-ENR-0020,
Collection of Soil Samples With Direct Push Technology Sampling. For this field characterization effort,
the DPT rig will use a dual tube sampling system. A common sampler in use is the Dual Tube 22 sampler
of Geoprobe®. The Dual Tube 22 sampler is a direct push system for collecting continuous core sample of
unconsolidated materials from within a sealed casing of 2.25-inch probe rods. Samples are collected and
retrieved within a liner that is threaded onto the leading end of a string of center rods. The center rods
hold the liner in place as the outer casing is driven to fill the liner with soil. The inner rods are then
retracted to retrieve the full liner. This system eliminates the generation of side slough in the sample and
prevents cross-contamination. Thin-walled polyvinyl chloride (PVC) sample tubes, with a 1.375-inch
outside diameter, will be used to contain and retrieve the core samples.6

Where the sample boring depth of 60 ft does not reach into the upper RGA, the project will continue
downward collection of soil samples for VOC analysis into the RGA (HU 4 interval). The anticipated
limit of the depth of sampling is the base of the HU4 sand interval of the RGA where present. The project
will report sample results to EPA and KDEP weekly. DOE will confer with EPA and KDEP during the
RDSI to assess the sample analyses for indications of a VOC source zone extending into the lower RGA
(HUS interval). If the assessment indicates the need for deeper characterization of the RGA, then the FFA
parties will define the strategy for additional sampling.

If DPT cannot advance to the approximate targeted sampling depth or collect a representative sample
because of the large size of the soil matrix relative to the diameter of the DPT sampler, a rotary sonic or
hollow-stem auger boring may also be utilized.

The process for sample collection for this field investigation is summarized as follows:

(1) Cut open the liner and perform a brief radiological and field PID scan of the soil core to ensure the
safety of the field samplers.

(2) Immediately cover the exposed core with clean aluminum foil once the radiological and field PID
scans are completed.

(3) Measure and determine field PID scanning points to represent 0.5 ft depth increments of the soil
7
core.

® PVC generally is considered an inferior material for use in collection of VOC samples. PVC is being used because it is superior
material for liner durability and can be cut open with a knife for PID and radiological scanning of the soil core and for sampling.
The PVC liner will be in contact only with the outside of the core (not the sampled portion for lab analysis) for the brief time
between driving the soil sampler and subsampling, immediately following retrieval and field scans of the soil core.

7 Although the soil core will be collected in 5 ft depth increments, the retrieved core may be longer or shorter than 5.0 ft
depending upon swelling, compaction, or loss of the soil. Where swelling or compaction accounts for a discrepancy in the core
length, the sample points will be adjusted to represent 0.5 ft depth intervals in the subsurface. Where it is apparent that soil has
been lost in the sampling process, the samplers will note the lost core interval in the field logbooks and identify the sample
locations to represent 0.5 ft depth intervals in the subsurface.
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(4) As the field PID is available at each field PID scanning location, prepare the soil core by inserting a
clean awl through the aluminum foil cover and through the soil core to expose soil for the field PID
scan. Insert the field PID sample tube (equipped with a water separator) over the hole in the
aluminum foil/soil core and measure the VOC level. Record each reading in a field logbook. The
field PID measurements will be used to identify sections of the soil core containing high VOC levels
for subsampling with an En Core® sampler.
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Table A.3. M easurement and Sample Collection Activitiesfor the Southwest Plume RDSI

SOUTHWEST PLUME SOURCE AREAS

C-720 C-720
SAMPLE ACTIVITY &ﬁg&%’,& NORTHEAST | SOUTHEAST
SITE SITE
SOIL
DUAL TUBE SAMPLER Number of Soil Borings (DPT)
- Field VOC measurements with PID
(120 measurements per boring, each
0.5 ft)
Laboratory VOC analysis
(12 samples per boring, 1 per 5 ft
interval)
¥ Initial sampling locations 18 27 13
¥ Vicinity of highest average VOCs not in scope 4 4
¥ Contingency sampling locations 8 10 6
Permeameter testin .
(3 samples per borigg, 1 per HU) not in scope . 3
Fraction organic carbon
Grain size analysis 3 3 3
(3 samples per boring, 1 per HU)
Archive soil core 2 2 2

(continuous, 0-60 ft bgs)

THIN-WALLED SAMPLER

Number of Soil Borings (DPT or HSA)

In situ water content

pH

Unconfined compressive strength
Compressibility

Index properties

(9 samples per boring, 3 per HU)

not in scope not in scope

GRO

UNDWATER

EXISTING MONITORING WELLS

Number of Wells

% Water level measurements
(weekly)

2

Field water quality parameters
VOCs

Alkalinity

Total and dissolved metals
Ferrous iron

Major anions

Dissolved gasses

(3 samples per well)

INVESTIGATION NESTED WELLS

Number of Nested Wells

Water level measurements

(3 measurements per well)

3
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Table A.3. Measurement and Sample Collection Activities for the Southwest Plume RDSI (Continued)

SOUTHWEST PLUME SOURCE AREAS

C-720 C-720
SAMPLE ACTIVITY O | NORTHEAST | SOUTHEAST
SITE SITE

e Analyses as for existing monitor wells
e Microbial population (dehalococcoides) 3 3 3
(1 sample per well)

e Injection testing not in scope 3 3

(1 test per well)

DPT = direct push technology
HSA = hollow stem auger
HU = hydrogeologic unit

(5) If elevated PID responses are detected, collect a soil sample(s) using an En Core® sampler or
equivalent in proximity to the location of the elevated response. As warranted, additional soil
samples may be collected to bracket the interval of elevated PID response.

(6) If no elevated PID responses are measured, collect soil samples based on observations of higher
permeability zones and/or depths corresponding to adjacent core locations where soil samples were
collected for laboratory analysis. (It can be representatively sampled best.)

To provide timely access to the soil (and groundwater) TCE analyses, the investigation will use a mobile
field laboratory, following protocols to provide quality assured data, or quick-turnaround analyses from a
fixed-base laboratory under the DOECAP.

The membrane interface probe (MIP) technology was considered for its capabilities and application to
this investigation. According to several vendors (Columbia Technologies 2010; Stone Environmental
2010; Vironex 2010), the VOC detection limit of the MIP is significantly higher than the cleanup levels
required for this remediation. The MIP total VOC concentration typically is measured in parts per million,
but can be as low as 200-250 parts per billion (ppb). The cleanup levels for TCE for this project are
73 ppb for the C-747-C Qil Landfarm and 75 ppb for the C-720 Northeast and Southeast Sites; the
detection limit for the MIP is too high to delineate extent of the TCE contamination.

Additional soil sampling will be performed to support the analysis and design of remedial technologies
(i.e., deep soil mixing at the C-747-C Oil Landfarm source area, enhanced in situ bioremediation at the
C-720 northeast and southeast source areas, and subsequent monitoring to assess the attenuation of
residual contamination). For each of the three investigation areas, representative soil samples will be
collected for grain size analysis [consistent with American Society for Testing and Materials (ASTM)
D422] and fraction of organic carbon® (consistent with SW9060 as modified for soil samples) from all
HUs in three DPT soil borings. In addition, field personnel temporarily will archive DPT soil cores from
two additional borings at all three investigation areas for any otherwise unanticipated remediation
contractor design testing. All of the archived cores will be sealed in the DPT core liners; clearly labeled to
identify the soil boring, depth interval, and top and bottom; and preserved in a sample refrigerator. Any
unused core will be disposed of with soil waste generated during the construction of the remedial
measures.

8 samples for fraction of organic carbon will be collected to represent soils with both high VOCs and low VOCs content as
measured by the field PID.
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At the C-747-C Qil Landfarm area, three soil samples will be collected from each of the HUs in one soil
boring with a thin-walled sampler using DPT or a hollow stem auger-equipped drill rig to assess the
following parameters:

In situ water content (using procedure ASTM D2216-10 or equivalent),
pH (using ASTM G51 or equivalent),

Unconfined compressive strength (using ASTM D2166-06 or equivalent),
Compressibility (using ASTM D2850-03a or equivalent), and

Index properties (using ASTM D4318-10 or equivalent).

At each of the C-720 sites, soil samples will be collected from each of the HUs in three of the DPT
borings to provide for laboratory permeameter testing of hydraulic conductivity (using ASTM D5084-10
or equivalent).

A.6.2 GROUNDWATER SAMPLING/WATER LEVEL MEASUREMENTS

Water level measurements will be performed in each of the vicinity UCRS and RGA wells each week
during the period of the field investigation. Table A.4 identifies the associated wells.

Table A.4. Existing Monitoring Wells Associated with Each Investigation Area

Associated Existing
Monitoring Wells

Investigation Areas

C-747-C QOil Landfarm

C-720 Northeast Site

C-720 Southeast Site

Mw217
UCRS Wells MW162 MWw204 MW218
RGA Wells MW161 MW?203 None Available

The investigation will install nested wells with a well in each of the three UCRS hydrogeologic units at
each of the three investigation areas using hollow stem augers. Water level measurements will be
performed in each of the nested wells® over three consecutive weeks.

The investigation wells serve three purposes for the investigation:

(1) Perform constant head injection testing (ASTM D4360-96 or equivalent) at representative depts. Of
the UCRS at SWMUs 211A and 211B to assess the potential for injection of water-soluble
amendments;

(2) Measure the vertical hydraulic gradients within the UCRS; and

(3) Collect water samples to assess the in situ bacterial population.

The assessment of the in situ bacterial population at SWMU 1 provides an evaluation of the potential
impact of bioremediation as a long-term supplement to the engineered remedial alternative, deep soil
mixing.

® HU 1, the shallowest UCRS interval, may be unsaturated at one or more of the SWMUs. It is difficult to determine the water
saturations of HU 1 (silt matrix) from soil core. The shallowest wells are necessary to bracket the depth of the water table, in the
presence of a large hydraulic gradient, and to perform constant head injection testing at shallow depth.
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Groundwater samples will be collected on three consecutive weeks from each of the UCRS and RGA
wells in the vicinity of the C-747-C Qil Landfarm and the C-720 sites (see Table A.4) for the following
field measurements and analyses:

Dissolved oxygen, oxidation reduction potential, pH, and specific conductance (using procedure
Groundwater Sampling, PAD-ENM-2101);

Alkalinity (using HACH® Alkalinity Test Kit, Model AL-DT or equivalent);

Total and dissolved aluminum, chromium, iron, lead, and manganese (using EPA SW-846, Method
6020 or equivalent);

Iron** (ferrous iron) [using HACH® Iron (Ferrous) Color Disc Test Kit, Model IR-18C, 0.2-10 mg/L
or equivalent];

Dissolved methane, ethane, and ethene (using modified R. S. Kerr SOP-175); "
Chloride, nitrate, and sulfate (using EPA SW-846, Method 9056 or equivalent); and
VOCs [using EPA SW-846, Method 8260B (EPA 2008) or equivalent].

At the C-747-C Qil Landfarm and each of the C-720 source areas, upon completion of sampling in all
planned soil borings but before the constant head injection testing at the C-720 sites, the investigation will
attempt to collect a grab water sample from each of the investigation-installed wells. These samples, if
they can be collected,"* will be analyzed for the above parameters and for microbial population analysis
(using nucleic acid base methods, specifically the quantitative polymerase chain reaction method to
guantify the dehalococcoides bacteria and vinyl chloride reductase genes). Table A.3 presents all
groundwater measurements and sample collection activities required for this investigation.

Upon completion of the groundwater sampling and injection testing at each investigation area, the
investigation team will evaluate the future utility of the wells installed during the investigation. If the
investigation-installed wells have no anticipated future use, the wells will be abandoned as part of the
investigation activities, in accordance with 401 KAR 6:350, Monitoring well construction practices and
standards.

A.6.3 WASTE CHARACTERIZATION SAMPLING

Wastes generated during this project will be characterized and disposed of as soon as practicable. Waste
sampling will be performed from containerized waste. All samples will be sent to a Sample Management
Office-approved, fixed-base laboratory for analysis. Details of the sampling and analytical requirements
for waste characterization are described in the waste management plan for the RDSI (Attachment A3).

A.6.4 ANALYTICAL REQUIREMENTS

The primary data derived from the RDSI will include the following:

10 A modified R.S. Kerr SOP-175 is stipulated to provide low reporting limits. The target laboratory reporting limits for this
investigation are 0.10 pg/L methane, 0.025 pg/L ethane, and 0.025 pg/L ethane.

11t is unknown if HU1 is saturated in the C-720 source areas.
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Quantitative results for VOCs in soil and groundwater using EPA SW-846, Method 8260B (EPA
2008) or equivalent;*

Qualitative results for VOCs in soil as measured by field PID; the field PID results will be recorded in
field logbooks as described in Section 8;

Quantitative geotechnical properties measurements of soil cores as specified in Section 6.1;
Quantitative microbial population counts in groundwater;
Quantitative results for groundwater analyses as specified in Section 6.2; and
Geodetic surveys of all sampling locations.
The secondary data derived from the field project will consist of the following:

Groundwater level measurements in existing vicinity UCRS and RGA wells and UCRS wells
installed for this investigation;

Field measurements of groundwater quality parameters (pH, oxidation reduction potential, and
dissolved oxygen) in UCRS wells in the vicinity of the C-720 sites;

Geologist’s logs of selected soil cores; and

Injection tests from UCRS wells installed at the C-720 sites.

12 The investigation will use a mobile field laboratory, following protocols to provide quality assured data or quick-turnaround
analyses from a fixed-base laboratory under the DOECAP.
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A.7. DATA MANAGEMENT

The data management implementation plan (DMIP) is provided in Attachment A4 of this RDSI
Characterization Plan. The DMIP identifies and documents data management requirements and applicable
procedures, expected data types and flow, and roles and responsibilities for all data management activities
associated with the RDSI.

All historical data used in this assessment were downloaded from Paducah's Oak Ridge Environmental
Information System (OREIS), which is the centralized, standardized, quality-assured, and configuration-
controlled data management system that is the long-term repository for environmental data
(measurements and geographic) for all environmental management projects.
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A.8. DOCUMENTATION

Field documentation will be maintained throughout the RDSI in various types of documents and formats,
including field logbooks and field data sheets. The following general guidelines for maintaining field
documentation will be implemented. Additional information is contained in the QA program plan
(Attachment A5) and the DMIP (Attachment A4). All entries will be written clearly and legibly using
indelible ink.

Corrections will be made by striking through the error with a single line that does not obliterate the
original entry. Corrections will be dated and initialed.

Dates and times will be recorded using the format “mm/dd/yy” for the date and the military
(i.e., 24-hour) clock to record the time.

Zeroes will be recorded with a slash (/) to distinguish them from letter Os.

Blank lines are prohibited. Information should be recorded on each line or the line should be lined
out, initialed, and dated.

No documents will be altered, destroyed, or discarded even if they are illegible or contain
inaccuracies that require correction.

All information blocks on field data forms will be completed or a line will be drawn through the
unused section, and the area will be dated and initialed.

Unused logbook pages will be marked with a diagonal line drawn from corner to corner and a
signature and date must be placed on the line.

Security of all logbooks will be maintained by storing them in a secured (e.g., locked) area when not
in use.

Photocopies of all logbooks, field data sheets, and chain-of-custody (COC) forms will be made
weekly and sent to the project file.

A.8.1FIELD PLANNING MEETING

A field planning meeting will occur before work begins at the site so that all involved personnel will be
informed of the requirements of the fieldwork associated with the project. Additional planning meetings
will be held whenever new personnel join the field team or if the scope of work changes significantly.
The following topics will be discussed at these meetings.

Project- and site-specific health and safety
Obijectives and scope of the fieldwork
Training requirements

Equipment maintenance

Procedures

Required QC measures

Documents covering on-site fieldwork
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A.8.2 READINESS CHECKLIST

Before implementation of the field program, all project personnel will review the work control documents
to identify all field activities and materials required to complete task deliverables. Also, the following
must be verified as available or completed:

Personnel availability
Training

Field equipment

Sampling equipment

Site facilities and equipment
Health and safety equipment

Before fieldwork begins, appropriate DOE prime contractor personnel will concur that readiness has been
achieved.

A.83FIELD LOGBOOKS

Field team personnel will use bound field logbooks with sequentially numbered pages for the
maintenance of field records and for documenting any information pertinent to field activities. Field
forms will be numbered sequentially or otherwise controlled. A designated field team member will record
sampling activities and information from site exploration and observation in the field logbook. Field
documentation will conform to approved procedures for use of field logbooks. An integral component of
QA/QC for field activities will be the maintenance of accurate and complete field records and the
collection of appropriate field data forms. The primary purpose of the logbook is to document each day’s
activities; the personnel on each sampling team; and any administrative occurrences, conditions, or
activities that may have affected the fieldwork or data quality of any characterization or environmental
samples for any given day. The level of detail of the information recorded in the field logbook should be
such that an accurate reconstruction of the field events can be created from the logbook. The project
name, logbook number, client, contract number, task number, document control number, activity or site
name, and the start and completion dates will be listed on each logbook’s front cover. Important phone
numbers, radio call numbers, emergency contacts, and a return address should be recorded on the inside
of the front cover.

A.84 SAMPLE LOG SHEETS

Sample log sheets will be used for all characterization samples. A sample log sheet will contain sample-
specific information for each field sample collected, including field QC samples. Generally, sample log
sheets will be preprinted from the data management system with the following information fields:

Name of sampler

Project name and number

Sample identification number

Sampling location, station code, and description
Sample medium or media

Sample collection date

Sample collection device

Sample visual description
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Collection procedure
Sample type
Analysis
Preservative

In addition, all specific analytical requests will be preprinted from the data management system and will
include the following for each analytical request.

Analysis/method
Container type

Number of containers
Container volume
Preservative (type/volume)
Destination laboratory

During sample collection, a field team member will record the remaining required information and will
sign and date each sample log sheet. The following information will be recorded for each sample.

Whether the sample was collected;

The date and time of collection;

The name of the collector;

Collection methods and/or procedures;

All required field measurements and measurement units;

Instrumentation documentation, including the date of last calibration;
Adherence to or deviation from the procedure and the RDSI characterization plan;
Weather conditions at the time of sample collection;

Activities in the area that could impact subsequent data evaluation;
General field observations that could assist in subsequent data evaluation;
Lot number of the sample containers used during sample collection;

Sample documentation and transportation information, including unique COC form number, air bill
number, and container lot number; and

All relevant and associated field QC samples (for each sample).
If preprinted sample log sheets are not used, all information will be recorded manually. A member of the
field sampling team (other than the recorder) will perform a QA review of each sample log sheet and

document the review by signing and dating the log sheet. Notations of deviations will be initialed by the
field operations manager as part of his/her review of the logbook.
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A.85FIELD DATA SHEETS
Field data sheets will be maintained, as appropriate, for the following types of data:

Sample log sheets
COCs
Instrument calibration logs

Data to be recorded will include such information as the station name, sample matrix, sample type, and
applicable sample analysis to be conducted. Field-generated data forms will be prepared, if necessary,
based on the appropriate requirements. The same information may be included in the field logbook or, if
not, the field logbook should reference the field data sheet. If preprinted data sheets are not used, all
information will be recorded manually in the field logbook.

A.8.6 SAMPLE IDENTIFICATION, NUMBERING, AND LABELING

In addition to field logbooks and field data sheets, the sampling team will use labels to track sample
holding times, ensure sample traceability, and initiate the COC record for the characterization samples. A
pressure-sensitive gummed label will be secured to each sample container at the time of collection,
including duplicates and trip or field blanks, at or before the completion of collection of that sample.
Sample labels will be waterproof or will be sealed to the sample container with clear acetate tape after all
information has been written on the label. Generally, sample labels will be preprinted with information
from the data management system and will contain the following information:

Station name

Sample identification number
Sample matrix

Sample type (grab or composite)
Type or types of analysis required
Sample preservation (if required)
Destination laboratory

A field sampling team member will complete the remaining information during sample collection,
including these items:

Date and time of collection
Initials of sampler

The sample numbers will be recorded in the field logbook along with the time of collection and
descriptive information previously discussed.

For waste characterization samples, the sample identification protocol is outlined as follows:
rerrrrrrMAQOQO

Where:

reererrr identifies the waste management request for disposal (RFD)
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M identifies the media type (W identifies the sample as waste water, S identifies the sample

as soil)
A identifies the sequential sample (usually “A” for primary sample and “B” for a secondary
sample)
000 identifies the sequential sample for the RFD.
A.8.7 SAMPLE STORAGE

Samples are to be properly preserved, packaged, and delivered to the laboratory under adequate COC.
Several procedures may exist to define requirements for sample storage:

Quiality assured data

Field logbooks

Chain-of-custody

Data management coordination

Sample tracking and handling guidance

Soil and water samples for laboratory analysis must be stored on-site until a radiological survey of the
exterior of the sample containers releases the samples for off-site shipment. Field radiological surveys of
the exterior or the sample containers will be sufficient to release the samples to an on-site field mobile
laboratory. Typical COC protocol requires that environmental samples physically be kept in the presence
of the sample custodian or in a secured facility with access control prior to delivery or shipment of the
samples to the analytical laboratory. Where the samples must be maintained at 4°C for sample
preservation (a common requirement), a calibrated (National Institute of Standards and Technology-
traceable) thermometer will be used to monitor the temperature inside the sample storage container (ice
chest or refrigerator). The sample custodian will document the temperature inside the sample storage
container in a log of daily inspections.

A.8.8 SAMPLE COC

COC procedures will document sample possession from the time of collection, through all transfers of
custody to receipt at the laboratory and subsequent analysis. COC records will accompany each packaged
lot of samples; the laboratory will not analyze samples that are not accompanied by a correctly prepared
COC record. A sample will be considered under custody if it is (1) in the possession of the sampling team
or sample custodian, (2) in view of the sampling team or sampling custodian, or (3) transferred to a
secured (i.e., locked) location.

COC records will follow the requirements as specified in a DOE prime contractor-approved procedure for
keeping records. The COC form will be used to collect and track samples from collection until transfer to
the laboratory. Copies of the signed COCs will be faxed or delivered to the DOE prime contractor’s
Sample Management Office within three days of sample delivery.

The sampling team leader is responsible for reviewing and ensuring the accuracy and completeness of the
COC form and for the custody of samples in the field until they have been properly transferred to the
sample coordinator. He or she is responsible for sample custody until the samples are properly packaged,
documented, and released to a courier or directly to the analytical laboratory. If samples are not
immediately transported to the analytical laboratory, they will remain in the custody of the sample
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coordinator where they will be refrigerated and secured either by locking the refrigerator or by placing
custody seals on individual containers.

Each COC form will be identified by a unique number in the upper-right corner, recorded on the sample
log sheet at the time of sample collection. The laboratory COC will be the “official” custody record for
the samples. Each COC form will contain the following information.

The sample identification for each sample

Collection data for each sample

Number of containers for each sample

Description of each sample (i.e., environmental matrix/field QC type)
Analysis required for each sample

Blocks to be signed as custody is transferred from one individual to another

The air bill number will be recorded on the COC form if applicable. The laboratory COC form will be
placed in a resealable plastic bag and taped to the inside of the cooler lid if the samples are to be shipped
off-site. A copy will be retained in the laboratory, and the original will be returned to the sample manager
with the completed data packages.

At each point of transfer, the individuals relinquishing and receiving custody of the samples will sign in
the appropriate blocks and record the date and time of transfer. When the laboratory sample custodian
receives the samples, he or she will document receipt of the samples, record the time and date of receipt,
and note the condition of the samples (e.g., cooler temperature, whether the seals are intact) in the
comments section. The laboratory then will forward appropriate information to the sample manager. This
information may include the following:

A cover letter stating sample receipt date and any problems noted at the time of receipt; and

A report showing the field sample identification number, the laboratory identification number, and the
analyses scheduled by the laboratory for each sample.

A.89 SAMPLE SHIPMENT

An on-site laboratory will screen aliquots of the characterization samples before shipment to an off-site
laboratory. Results from the screening process will be recorded in Paducah’s Project Environmental
Measurements System and will be reviewed prior to preparation for sample shipment off-site. Sample
containers will be placed in the shipping container and packed with ice and absorbent packing for liquids.
The completed COC form will be placed inside the shipping container unless otherwise noted. The
container then will be sealed. In general, sample containers will be packed according to the following
procedures.

Glass sample containers will be wrapped in plastic insulating material to prevent contact with other
sample containers or the inner walls of the container.

Logbook entries, sample tags and labels, and COC forms will be completed with sample data
collection information and names of all persons handling the sample in the field before packaging.

Samples, temperature blanks, and trip blanks will be placed in a thermally insulated cooler along with

ice that is packed in resealable plastic bags. After the cooler is filled, the appropriate COC form will
be placed in the cooler in a resealable plastic bag attached to the inside of the cooler lid.
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Samples will be classified according to the U.S. Department of Transportation regulations pursuant to
49 CFR § 173. All samples will be screened for radioactivity to ensure compliant packaging and
shipment off-site as applicable.
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AL11 INITIAL SAMPLING LOCATIONS

A1l.11EVALUATION OF EXISTING DATA

Historical data used in the assessment of Solid Waste Management Unit (SWMU) 1 and the C-720
northeast and southeast sites were downloaded from Paducah’s Oak Ridge Environmental Information
System (OREIS). Additional data were obtained from the Site Investigation (SI) (DOE 2007) and the
Revised Focused Feasibility Study (FFS) (DOE 2011a) reports. Figures 4.4 and 1.20 from each report,
respectively, display historical trichloroethene (TCE) data results for the C-747-C Oil Landfarm. The
dataset presents limitations for analysis' since not all of it is in the OREIS database and not all of it is
found in one report. Only historical data in OREIS were used in order to maintain data quality. Several
high-concentration sample locations are noted in the SI and FFS, but are not included in OREIS.
Coordinates for these data points are not known, but the estimated locations are included within the
sampling boundaries as discussed below. Table Al.1 summarizes total depth and screen length of the
existing wells that will be used in this investigation.

Table AL1.1. Depthsof Existing Monitoring Wells Associated with Each Investigation Area

Borehole Screen Depth
Investigation Area Horizon Well ID Total Depth (ft) €
(ft)

. UCRS MW162 25 18 -24

C-747-C Oil Landfarm RGA MWI61 35 7333
. UCRS MW204 55 494 -54.4

C-720 Northeast Site RGA MW203 30 1-76
MW217 50 39.5-49.5

C-720 Southeast Site UCRS MW218 40 29 -39

RGA None Available - --

The preliminary C-720 northeast and southeast sites boundaries shown in the Southwest Plume FFS were
based on the fate and transport model grid for the C-720 area used in the waste area group (WAG) 27 RI
(DOE 1999) and the Southwest Plume SI (DOE 2007). The Groundwater Operable Unit Feasibility Study
(DOE 2001) also provided estimates of source area locations and dimensions. These estimates were used
in the Southwest Plume FFS (Figure 1.21) to define the SWMU boundaries shown on Figure Al.1. Figure
A1.2 provides an aerial view of the C-720 Building and vicinity.

AL12INITIAL SAMPLING LOCATIONS

By combining data from these two reports as well as information obtained through OREIS, a new sample
boundary was drawn for the C-720 northeast and southeast sites (Figure Al.1). The new boundaries
incorporate historical detections of TCE contamination and extend a short distance outward from these
locations. Two sampling locations (720-018 and P4-H7/720-027) in the C-720 northeast site identified
during the SI as having at least one detection at a concentration greater than 70 pg/kg are included within
the sampling area. Table A1.2 provides Paducah Gaseous Diffusion Plant (PGDP) coordinates for the
sampling locations. Sampling grid spacing and sampling location coordinates will be revised as necessary
to accommodate site obstructions and to facilitate the delineation of the source areas.

! The primary limitation associated with the historical data set for the C-747-C Oil Landfarm is the absence of coordinates for
some of the sample borings.
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Figure 1.20 in the Revised FFS (DOE 2011a) displays TCE results documented in the SI Report for
C-747-C Oil Landfarm. The horizontal extent of volatile organic compound (VOC) concentrations above
cleanup levels is defined approximately; however, the vertical extent of VOC concentrations above
cleanup levels has not been bounded. Table A1.3 provides PGDP coordinates for the sampling locations
at the C-747-C Oil Landfarm. Sampling grid spacing and sampling location coordinates will be revised as
necessary to accommodate site obstructions.

The known extent of the VOC contamination at the C-747-C Oil Landfarm is very close to the north
extent of SWMU 1 (Figure A1.3). To bound the VOC levels to the north, two of the defined boring
locations for this remedial design site investigation for the C-747-C Qil Landfarm lie outside of the
SWMU 1 boundary. Some extended sampling locations (contingency borings), likewise, may be placed
outside of the north SWMU 1 boundary. Figure Al.4 provides an aerial view of the C-747-C Oil
Landfarm.
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Table A1.2. PGDP Plant Coordinates for

Proposed C-720 Source Area
Sampling L ocations

SWMU 211a, C-720 Northeast Site

Sample L_ocation X y
Shown on Figure A1l
1 -5059 -2023
2 -5029 -2023
3 -4999 -2023
4 -5209 -2048
5 -5179 -2048
6 -5149 -2048
7 -5119 -2048
8 -5089 -2048
9 -5059 -2048
10 -5032 -2050
11 -4999 -2048
12 -4969 -2048
13 -5149 -2066
14 -5119 -2066
15 -5089 -2066
16 -5059 -2066
17 -5029 -2066
18 -4999 -2066
19 -4969 -2066
20 -5089 -2096
21 -5059 -2096
22 -5035 -2086
23 -4999 -2096
24 -5089 -2126
25 -5065 2116
26 -5040 -2116
27 -4999 2126
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Table A1.2. PGDP Plant Coordinates for
Proposed C-720 Source Area
Sampling L ocations (Continued)

SWMU 211b, C-720 Southeast Site

Sample L_ocation Shown X y
on FigureAl.l
1 -5241 -2612
2 -5202 -2613
3 -5181 -2612
4 -5140 -2610
5 -5121 -2612
6 -5086 -2612
7 -5061 -2612
8 -5211 -2642
9 -5181 -2642
10 -5151 -2642
11 -5121 -2642
12 -5091 -2642
13 -5061 -2642
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Table A1.3. PGDP Plant Coordinatesfor
Proposed C-747-C Oil Landfarm Source

Area Sampling L ocations

SWMU 1, C-747-C Oil Landfarm

Sample L ocation
Shown on Figure X y
All
1 -6860 | -1680
2 -6880 | -1680
3 -6854 | -1695
4 -6780 | -1700
5 -6820 | -1700
6 -6880 | -1700
7 -6900 | -1700
8 -6790 | -1720
9 -6834 | -1720
10 -6880 | -1720
11 -6902 | -1720
12 -6960 | -1720
13 -6780 | -1740
14 -6810 | -1750
15 -6920 | -1760
16 -6873 | -1765
17 -6860 | -1780
18 -6900 | -1800
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Al.2. APPROACH FOR CONTOURING DATA

If the sampling locations specified in Tables A1.2 and A1.3 do not bound the areas to be treated, limited
additional sampling will be performed, as outlined in Section 5.3.1 (up to ten additional locations at the
C-720 northeast source area, up to six additional soil borings the C-720 southeast source area, and up to
eight additional locations at the C-747-C Oil Landfarm source area). Should the defined number of
contingency borings be inadequate to define the extent of contamination exceeding the cleanup goal,
DOE will confer with EPA and KDEP to identify the need for and placement of additional borings prior
to demobilization. The soil boring-average TCE concentrations from the initial characterization soil
borings at the C-720 source areas and the C-747-C Oil Landfarm source area will be contoured (using
linear interpolation and extrapolation) to assess the need for additional sampling and the placement of
additional sample boreholes.

Follow-on assessments to better define the area to be treated and to estimate the mass of VOCs present
may be based on more robust spatial analyses consistent with the derivation of the cleanup criteria.
Additional three-dimensional analysis may be performed using computer mass estimating software such
as Environmental Visualization System.

NOTE: All references cited in Appendix A can be accessed in the References section of the main text of
this document.
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Table A2.1. Summary of Soils VOC Data for SWMU 1

. trans-1,2- VINYL
- 1,1-DCE ¢is-1,2-DCE DCE TCE CHLORIDE
> = E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
|

S =53] a o o o o o
= <= = e = e = e = = = = =
= = & =) = =) =] =) =] =) =] =) =
g S 2| 2|2 & |Z| E |3 2 || & |z
b 2 | S 2 S 2 | S = 5 z |35
o ] ] ] o
5 600 | U 600 | U 600 | U 600 | U 600 | U

001-106 2/26/1998
10 400 | U 400 | U 400 | U 400 | U 400 | U
5 600 | U 600 | U 600 | U 600 | U 600 | U
001-107 2/25/1998 10 500 | U 500 | U 500 | U 500 | U 500 | U
5 600 | U 600 | U 600 | U 600 | U 600 | U
001-108 2/25/1998 10 500 | U 500 | U 500 | U 500 | U 500 | U
001-109 524/1998 5 500 | U 500 | U 500 | U 500 | U 500 | U
10 500 | U 500 | U 500 | U 500 | U 500 | U
001-114 54/1998 5 600 | U 600 | U 600 | U 600 | U 600 | U
10 500 | U 500 | U 500 | U 500 | U 500 | U
5 600 | U 600 | U 600 | U 600 | U 600 | U
001-115 2/25/1998 10 600 | U 600 | U 600 | U 600 | U 600 | U
5 500 | U 500 | U 500 | U 500 | U 500 | U

001-116 2/27/1998
10 400 | U 400 | U 400 | U 100 J 400 | U
5 500 | U 500 | U 500 | U 500 | U 500 | U

001-117 2/25/1998
10 500 | U 500 | U 500 | U 500 | U 500 | I
5 500 | U 500 | U 500 | U 500 | U 500 | U

001-127 2/26/1998
10 400 | U 400 | U 400 | U 400 | U 400 | U
5 700 | U 700 | U 700 | U 700 | U 700 | U

001-128 2/26/1998
10 400 | U 400 | U 400 | U 400 | U 400 | U
001-129 54/1998 5 600 | U 600 | U 600 | U 600 | U 600 | U
10 500 | U 500 | U 500 | U 500 | U 500 | U
001-130 223/1998 5 500 | U 500 | U 500 | U 500| U 500 | U
10 500 | U 500 | U 500 | U 500 | U 500 | U
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
- = = | (mglky) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
=
= 23 | 2| 2 |E| 2 |E| 2 |g| = = | 2 |E
- S 2| & 3| & || % |Z| B || % |z
% 2 |3 & S| =2 | 3| = S 2 |3
o o o o o
500 | U 500 | U 500 111 500 | U
5 1200 [ J 5000 | U 500 U 4900 | U
550 3
001-152 3/5/1998
500 | U 500 800 500 U 5500 | U
10 1700 | J 5500 | U 163 500 | U
170 3
600 | U 600 | U 5500 | U 1212 5000 | U
5 2400 | J 1200 480 900
200 J
001-133 31998 500 | U 500 | U 5000 | U 1700 4800 | J
10 6000 4300 2100 700
5366
600 | U 5500 | U 5500 | U 60| J 5500
5 600 | U 600 | U 98 200 [ J
600 | U
001-154 3/5/1998
600 | U 5500 | U 5500 | U 26| I 5500 | U
10 600 [ U 600 | U 18] 600 [ U
600 [ U
500 | U 550 | J 5000 460 4800 | U
001-155 3/6/1998 | 10 500 | U 100 J 1091 500 | U
300 [ 1
5] 1500 U 1500 [ U 1200 [ J 31000 1500 [ U
001-156 3/6/1998
10] 2400 U 2400 | U 6500 48000 2400 | U
5 600 | U 600 | U 1000 12000 600 [ U
001-157 3/6/1998 | | 3000 | U 3500 | U | 13000 79000 3500 | U
3500 | U 3000 | U | 16000 87000 3000 | U
5 600 | U 600 | U 800 2200 400 | J
001-158 3/6/1998
10 500 [ U 500 | U 4400 10000 500
001-159 3/6/1998 [ 10 500 | U 500 U [ 1100 | 100] J 500 | U
5 500 | U 500 | U 500 | U 100] J 500 | U
001-160 3/9/1998
10 500 | U 500 | U 100] J 200 [ ) 500 | U
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE

- E = | (mglky) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
= = 2| 2 |8 2 =| 2 || =2 = S | &
- = =] = =] = = = =) =)
” S = 8 |2| 3 = &4 |2 & = 2 | =
7 &~ = gé = &~ = &~ = &~ =
o o =4 o o
5 600 | U 600 | U 600 | U 100 J 600 | U
001-161 3/6/1998 10 500 | U 500 | U 500 | U 200 J 500 | U
3/16/1998 17 | 19000 | U 19000 | U 1200 | J 439000 19000 | U
20 900 | U 900 | U 900 | U 1900 9500 | U
9500 | U 360 | J 1100 900 | U
25 2400 | U 2400 | U 300 | J 50000 2400 | U
001-165 3/17/1998 30 2900 | U 2900 | U 300 | J 85000 2900 | U
35 2600 | U 2600 | U 600 | J 74000 2600 | U
43 2400 | U 2400 | U 300 | J 45000 2400 | U
45 2500 | U 2500 | U 300 | J 66000 2500 | U
50 1400 | U 1400 | U 1400 | U 25000 1400 | U
5 800 | U 800 | U 800 | U 5000 800 | U
12 700 | U 700 | U 100 | J 12000 700 | U
18 700 | U 700 | U 700 | U 14000 700 | U
21 800 | U 800 | U 800 | J 22000 800 | U
27 1200 | U 1200 | U 400 | J 23000 1200 | U
001-166 3/18/1998 13 900 | U 8000 | U 900 | U 18000 900 | U
900 | U 8000 | U 17000 8000 | U
38 800 | U 800 | U 800 | U 11000 800 | U
42 800 | U 800 | U 800 | U 300 J 800 | U
47 800 | U 800 | U 800 | U 800 U 800 | U
50 700 | U 700 | U 700 | U 700 U 700 | U
5 900 | U 900 | U 900 | U 900 U 900 | U
13 800 | U 7000 | U 7000 | U 800 U 800 | U
800 | U 800 | U 170 J 7000 | U
18 800 | U 800 | U 800 | U 40 J 800 | U
23 800 | U 800 | U 800 | U 800 800 | U
25 1400 | U 8000 | U 1100 | J 26000 8000 | U
001-168 3/21/1998 1400 | U 200 | J 20000 1400 | U
29 1600 | U 1600 | U 400 | J 26000 1600 | U
33 1100 | U 1100 | U 1100 | U 5500 1100 | U
38 900 | U 900 | U 900 | U 2700 900 | U
43 700 | U 700 | U 700 | U 5000 700 | U
47 800 | U 800 | U 800 | U 4200 800 | U
50 900 | U 900 | U 900 | U 4300 900 | U
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE

- E = | (mglky) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
< = | 2| 2 |g| 2 || 2 |g] = E | 2 | &
- = =] = =] = = = =) =)
” S = 8 |2| 3 = &4 |2 & = 2 | =
%) &~ = § = &~ = &~ = &~ =
o o =4 o o
18 900 | U 900 | U 900 | U 900 U 900 | U
” 1000 | U 9000 | U 1000 | U 42 J 1000 | U
1000 | U 9000 | U 1000 U 9000 | U
28 900 | U 900 | U 900 | U 100 J 900 | U
33 700 | U 700 | U 30| J 800 700 | U

3/23/1998

001-169 36 900 | U 900 | U 290 | J 1200 900 | U
9000 | U 900 | U 600 J 10000 | U
38 900 | U 900 | U 900 | U 700 900 | U
42 900 | U 900 | U 800 | J 12000 900 | U
45 800 | U 800 | U 1400 18000 800 | U
3/24/1998 50 1000 | U 1000 | U 800 | J 9400 1000 | U
5 900 | U 900 | U 900 | U 900 U 900 | U
10 900 | U 900 | U 900 | U 900 U 900 | U
18 800 | U 800 | U 800 | U 800 U 800 | U
20 1400 | U 1400 | U 1400 | U 1400 U 1400 | U
25 900 | U 900 | U 900 | U 900 U 900 | U
001-171 4/2/1998 30 900 | U 900 | U 900 | U 900 U 900 | U
35 1100 | U 1100 | U 1100 | U 1100 U 1100 | U
40 1000 | U 1000 | U 1000 | U 1400 U 1000 | U
1400 | U 1400 | U 1400 | U 1000 U 1400 | U
45 900 | U 900 | U 900 | U 900 U 900 | U
50 1300 | U 1300 | U 1300 | U 1300 U 1300 | U
15 1100 | U 1100 | U 1500 900 J 1100 | U
4/3/1998 20 900 | U 900 | U 20 | J 900 U 900 | U
25 1000 | U 1000 | U 1500 7000 1000 | U
31 1300 | U 1300 | U 1300 | U 800 J 1300 | U
001-172 9000 | U 9000 | U 1700 9000 | U
4/4/1998 35 1100 | U 1100 | U 1100 | U 1100 U 1100 | U
40 900 | U 900 | U 900 | U 900 U 900 | U
45 900 | U 900 | U 900 | U 900 U 900 | U
50 1000 | U 1000 | U 600 | J 400 J 1000 | U
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
- E = | (mglky) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
= = 2| 2 |8 2 =| 2 || =2 = S | &
- = =] = =] = = = =) =)
” S = 8 |2| 3 = &4 |2 & = 2 | =
7 &~ = gé = &~ = &~ = &~ =
o o =4 o o
5 900 | U 900 | U 900 | U 900 U 900 | U
13 10| U 10| U 900 | U 10 U 900 | U
900 | U 900 | U 10| U 900 U 10| U
18 900 | U 900 | U 900 | U 900 U 900 | U
1000 | U 10| U 10| U 10 U 10| U
10| U 1000 | U 10| U 10 U 11000 | U
10| U 10| U 10000 | U 13 J 10000 | U
25 1200 | U 11000 | U 11000 | U 15 J 10 | U
001-173 4/6/1998 1200 | U 10000 | U 1200 | U 1200 U 1200 | U
1200 | U 1200 | U 1200 U 1200 | U
1200 | U 1000 | U 1000 U 1000 | U
30 1400 | U 1400 | U 1400 | U 1400 U 1400 | U
35 1100 | U 1100 | U 1100 | U 1100 U 1100 | U
43 1100 | U 1100 | U 1100 | U 1100 U 1100 | U
45 10| U 2 J 10| U 8 J 10| U
1100 | U 1100 | U 1100 | U 1100 U 1100 | U
50 1000 | U 1000 | U 1000 | U 1000 U 1000 | U
15 900 | U 900 | U 900 | U 900 U 900 | U
20 800 | U 800 | U 800 | U 800 U 800 | U
28 1100 | U 1100 | U 1100 | U 1100 U 1100 | U
30 1000 | U 1000 | U 1000 | U 1000 U 8000 | U
001-174 4/8/1998 8000 | U 8000 | U 200 J 1000 | U
38 1000 | U 1000 | U 1000 | U 1000 U 1000 | U
43 900 | U 900 | U 900 | U 900 U 900 | U
45 1000 | U 1000 | U 1000 | U 1000 U 1000 | U
50 800 | U 800 | U 800 | U 800 U 800 | U
20| U 46 19| U 690 9.6 | U
5/26/2004 15.5 19| U 26 20| U 570 98| U
300 | EXY
20| U 86 20| U 1700 | EXY 99| U
001-201 30 1000 E
2| U 2| JU 21 U 2 U 11 U0
5/27/2004 | 50.5 1000 | EXY
56 191 U 23 19| U 210 97| U
1800 | EXY
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
- 2 E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
)
< 2 | 8| S |E| 5§ |E| S5 || 5 |E| <& |8
= = & =) = =) =] =) =] =) =] =) =
g S z 2 | = % 2 a2 |2 4 z ZE
= 2 | S = S 2 | S = S z |5
o o o o o
6| U 29 045 | 7 86 45| 71
0 8.3 470 | ER 6| U 780 6| U
280 1300 | ER
I 9| U 76 19| U 100 Y 94| U
110
001-202 6/9/2004 | 19| U 1200 | E 19| U 1800 | EY 12
‘ 2400 E
47 76 1000 | E 19| U 2200 | EY 9.5
3500
505 58 1500 | E 19| U 1700 | EY 18
‘ 3400
5/27/2004 15 2| U 2| U 2| U 2] U 1| U
2| U 2| U 2| U 10 | UXy 1| U
200 | Y
33
2] U
1-2 1 XY
001-203 5/28/2004 0] u
47 2l U 2] U 2l U 10 | uxy 1] U
2| U
s1s 2| U 2| JU 2l U 2| U 099 | U
' 10 | uxy
18 10 | uxy
20.5 20| U 72 20| U 140 99| U
6/10/2004
305 18| U 30 18| U 33 Y 89| U
' 60
001-204 455 19| U 160 19| U 370 | EY 94 | U
' 340
6/11/2004 85 20| U 200 20| U 230 | EY 99| U
‘ 290
120 | JX
18 2| U 26| 7 2l U 22 33
20 44 1700 | EJ 2.8 980 | EXY 88
860
001-205 6/2/2004
i 5 1| 7 2| U 140 | XY 1| U
210
2| U 2| JU 2| U 36 | XY 1| U
545 32
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
- 2 E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
=
= 23 | 2| 2 |E| 2 || 2 |E] 2 = | 2 |E
g S |Z| 32| E |2| & |2 & |=2|¢Z8 |z
= 2 | S = S 2 | S = S z |5
> o o o o
2301172 | 3271996 | 5| | 450 | X | 230 X |
2301173 | 3271996 | 5| | 2400000 | JX | 6] U |
6 6| U 6] U 2] U
1/6/1990 12 1] U 31| U 62| U
13 6| U 6| U 2| U
17771990 | 26 6| U 6| U 11| u
32 6| U 13 2| U
1/9/1990
HO009 38 6| U 6| U 2| U
44 6| U 6| U 2| U
50 6| U 6| U 12| U
1/10/1990 | 55.5 6| U 6| U 12| U
58 6| U 6| U 11| U
66 6| U 6| U 2] U
12/1/1989 1 6] U 6] U 11| u
HO50 4 6| U 6| U 12| U
12/4/1989
6 6| U 6| U 12| U
12/1/1989 1 6] U 71 U 2] U
HO51 4 6| U 6| U 11| u
12/4/1989
6 6| U 6| U 2| U
4/3/1991 1 77U 1] U 14| U
5 6| U 1| u 1| U
10 6| U 1| U 1| u
15 6| U 1| U 1| u
2/14/1991
/147199 20 6| U 1| U 1| u
25 6| U 1| U 1] U
30 6| U 1| U 1] U
35 6| U 6| U 12| U
H210
40 6| U 1| U 1] u
45 6| U 6| U 2] U
“ 6| U 6| U 2] U
2/19/1991 6| U 6| U 2| U
55 6| U 6| U 2| U
60 6| U 1| U 1| U
65 6| U 1| U 1| u
70 6| U 1| U 1| u
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Table A2.1. Summary of Soils VOC Data for SWMU 1 (Continued)

. trans-1,2- VINYL
- 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE

- 2 E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

=

= 23 | 2| 2 |E| 2 || 2 |E] 2 = | 2 |E
g S |2 2 2| 2 |3| 82| 28 |3 |2 %
3 = S = S = S = S = S
o o o <o <o
6 U 1 U
H258 3/11/1991 6 U 1 U 1 U
6| U 1 U 1 U
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Table A2.2. Summary of Soils VOC Data for SWMU 211A

. trans-1,2- VINYL
= 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
=

z g Ay (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
S
= | "2 | |2|&|2|&| 2 |E|3|E|3| &
’ S | 2|2 |2 |8 2| E |2|& |28 =
s | =2 | S = S = S| = S e >
> o > > o
027007 | ognoos | o] 4| U 4] v 4] u 4] U 2] v
027-008 \ 9/8/1998 \ 9 \ 4 \ U 4 \ U 4 \ U 4 \ U 2 \ U
211-PL-01 ‘ 8/18/2010 ‘ 13 ‘ 6.1 ‘ U 6.1 ‘ U 6.1 ‘ U 6.1 ‘ U 6.1 ‘ U
8] 900 | U 90| U 900 | U | 900| U 900 U
13] 900 U 90| U 90| U | 90| U 900 U
18] 900 | U 900 | U 900 | U | 90| U 900 U
5/5/1998
NEJR 800 | U 800 | U | 2800 800 U
7000 | U 7000 | U | 5000 7000 U
720-027 28| 80| U 800 | U 80 | U | s00]| 1 800 U
30| 80| U 800 | U 800 | U | 8100 800 U
35 80| U | s000| U 8000 | U | 1400 8000 U
5/7/1998 | 35 800 | U 800 | U | 1800 800 U
40| 800 | U 800 | U 800 | U | 300 1 800 U
45| 900 | U 900 | U 900 | U | 90| U 900 U
15.5 5000 | U
18.5 2| U 2| U 2| U 2| U 1 U
6/23/2004
35.7 5000 | UX
38 | 180 9| U 19| U 69 9.6 U
720-101
48 9| U 19| U 60 9.4 U
485
5000 | UX
6/24/2004
ol 18U 18| U 18| U 54 9 U
5000 | UX
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Table A2.2. Summary of Soils VOC Data for SWMU 211A (Continued)

. trans-1,2- VINYL
. 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
o
- E = | (mgke) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
o
= 29 2 ” o ” & &
2 =2 | g |58 |5 |8 5 |E| 5| 2|5 =
[ = = = = = = =
@ 2 | o % > ~ S| = =) 4 =)
o o ] o ]
20 U 5.7 2| U 6.4 1 U
6/14/2004 | 18.5
10
20 U 21 U 2| U 10| U 1 U
33.5
2| U
720-102
15 6.8 2| U 18 1 U
6/15/2004 | 48.5
26
2] U 2| U 2| U 17 1 U
58.5
5000 | U
s 21 U 2| U 2| U 2| U 0.99 U
' 2| U 5000 | U
" 21 U 2| U 2| U 2| U 0.99 U
5000 | U
720-103 6/16/2004
30 9 2| U 42 1 U
485
5000 | UX
22 2| U 2| U 29 1 U
59.5
5000 | U
o 2] U 2| U 2| U 2| U 0.9 U
5000 | U
21 U 2| U 2| U 7.5 0.9 U
33.5
5000 | U
720-104 6/17/2004
9] U 19| U 19| U 170 | J 9.7 U
485
5000 | U
19| U 19| U 9| U | 60| J 9.6 U
59.5
5000 | UX
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Table A2.2. Summary of Soils VOC Data for SWMU 211A (Continued)

. trans-1,2- VINYL
. 1,1-DCE cis-1,2-DCE DCE TCE CHLORIDE
=
- E = | (mgke) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
=}
= 29 a & & :: & &
< =3 | 8|52 | 5|8 = = 5 | 2] 5 z
IS =) a = =3 =
” S |2 |2|3|2|2| & |3|23 2|3 =
S | =2 | 5| 2|2 & S| 2 | 3 | = >
> > > > >
2 U 2 U 21U 2 U 0.99 U
6/18/2004 18.5
5000 U
2 U 2 U 21 U 5000 U 1 U
33.5
2 U
720-105
22 52 20 | U 980 J 10 U
6/21/2004 49.5
5000 U
19 U 19 U 19| U 320 9.6 U
59.5
5000 U
0 5.6 U 1 J 56| U 11 5.6 U
18 U 18 U 18| U 26 | JY 9.1 U
18.5
30
33 19 U 19 19| U 69 Y 9.4 U
720-106 6/22/2004 180
49 18 U 18 U 18| U 590 | EY 9.1 U
510
19 U 19 U 19| U 440 9.6 U
59.5
380 | EY
(S)(?IUZH_ 8/16/2010 4 5 U 5 U 51U 5 U 5 U
(S)S)ZUZH_ 8/16/2010 4 5 U 5 U 51U 5 U 5 U
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Table A2.3. Summary of Soils VOC Data for SWMU 211B

. VINYL
. 1,1-DCE cis-1,2-DCE | trans-1,2-DCE TCE CHLORIDE
" 8 E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
- C g ~
> S5 = Q 2 Q Q Q
= am = < = = = = = < = = S
S ki = %] = 2] = 172) = %) = %) =
Z = == = ot s} o [ —t = o) =t =
o —~ = = = = = = = = = =
= =~ = | = | = - = | =
= = =~ =~ =
15.5 700 | U 700 | U 700 | U 700 | U 700 | U
3/3/1998 | 23.5 800 | U 800 | U 800 | U 800 | U 400 J
120001 26 700 U 700 U 700 | U 700 | U 700 U
38 600 U 600 U 600 | U 600 | U 600 U
3/4/1998 | 40.5 500 U 500 U 500 | U 500 | U 500 U
46 500 | U 500 U 500 | U 500 | U 500 | U
. 800 | U 3200 J 4600 | U 37 71 4400 | U
800 | U 800 | U 800 | U 400 J
3/4/1998 10 600 | U 600 | U 600 | U 17000 200 J
720-002 155 1000 | U 750 J 450000 | P 17000 5000 | U
1000 | U 400 | J 19000 1000 | U
3/5/1998 ’ 1800 | U 1800 | U 1800 | U 32000 1800 | U
3500 | U 3500 | U 3500 | U 63000 3500 | U
22.4 5000 | UX
24 2 U 2 U 21 U 2| U 1 U
6/24/2004 >3 <000 T UxX
29 18 U 18 U 18| U 200 92| U
720-107 46.5 2 U 5000 | U
485 19 U 19| U 19| U 20 9.3 U
6/25/2004 2| U
21 U 2| U 1 U
59:3 5000 | UX
16.6 5000 | UX
18.3 19 U 19 U 19| U 46 9.4 U
31.4 5000 | UX
33.5 2 U 2 U 21 U 16 0.99 U
720-108 6/28/2004 6.6 <000 | UxX
48.6 2 U 2| U 21 U 13 099 | U
2 U 2| U 21 U 2| U 1 U
59.5
5000 | U
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Table A2.3. Summary of Soils VOC Data for SWMU 211B (Continued)

i VINYL
. 1,1-DCE cis-1,2-DCE | trans-1,2-DCE TCE CHLORIDE
” 8 E (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
< C g ~
= = 2 = e |z | € el = |€] = | €
= Q= o = > & > = > & > & >
Z = =1 »n = 72| = w2 = 72} = 72} =
3 = = = = c = = = = =
S = = = = = = = = = = =
= ! = ! = = = - = - =
= = = = =
81| U 81| U 381 | U 10 | UX 10| U
13 10 | UY 20| U 10| U 5000 | EJ 81| U
21| U 10| U 210| U 2300 10000 | U
8 10| UY 33| U 33| U 110 10| U
6/21/1999 33| U 10| U 10| U 33| U 33| U
" 10 | UY 10| U 382| U 10 | UX 10| U
32| U 32| U 10| U 1800 32| U
30 3% U 10 | JUX 10 | JU 2300 | EJ 10| JU
10 | JUY 344 U 344 | U | 16000 344 | U
10 10 X 10 0| E 10 Y
8/10/1999 34 v U v = ! U
DG-023 474 | U 474 | U 474 | U 1500 474 | U
10| JU 10| JU 260 | U 160 | EJ 10 | JUY
8/11/1999 38
2600 | U 2600 | U 10 | JU 1600 2600 | U
10| JU 10 | JUX 390 | U 360 | EJ 10 | JUY
8/12/1999 40
30| U 30| U 10 | JU 1600 30| U
a4 10| JU 10 | JUX 10 | JU 520 J 417| U
417| U 417| U 417 | U 1300 10| JU
4o | 2881 U 288 | U 288 | U 1200 288 | U
8/11/1999 10| JU 10 | JUX 10 | JU 280 | EJ 10| JU
10| JU 10| JU 353 | U 353 U 353 U
50| 353| U 353 U 10 | JU 273 | E 10000 | U
13| U 130 U 130 | U 10| JU 10| JU
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Table A2.4. Summary of Groundwater VOC Data for MW161 (RGA) of SWMU 1

cis-1,2-DCE trans-1,2-DCE Vinyl chloride
a 1,1-DCE (pg/L) (ng/L) (ng/L) TCE (ng/L) (ng/L)
= 5 e = 7 = =
2 2 = S E = SE = SE 5 | 5B = SE
= 2 | 25 | 2 | 23 Z = 2 | 23| 2 =
S = 25 % Z 5 % Z5 = | 23| 2 25
o ] o o o
3/28/1991 0 60) D ! v
690
5/8/1991 5 730 1 U
6/3/1993 600
8/19/1993 1100
11/8/1993 3100
2/23/1994 2000
5/26/1994 490
8/29/1994 19000
9/6/1994 22000
3/28/1995 20000
5/8/1995 23000
5/14/1996 2500 8] 2500 U 2500 U 750 5000 U
3/6/1998 83
5/20/1998 50 U 50 U 50 U 37 50 160
8/5/1999 1000 U 1000 U 1000 U 200 | UY 1000 U
3/22/2000 5 U 51 UX 5 U 84 5 U
6/21/2000 5 U 51 UX 5 U 100 5 U
9/12/2000 5 U 51 UX 5 U 110 5 U
12/19/2000 50 Ux 51 UX 5 U 110 2 U
3/8/2001 50 Ux 51 UX 5 U 120 D 2 U
6/7/2001 10 U 10| UX 10 U 160 | D 4 U
12/18/2001 25 U 25 | UX 25 U 140 | DX 10 U
3/20/2002 25 U 25 | UX 25 U 210 | DX 10 U
6/6/2002 50 U 50 | UX 50 U 580 | DX 20 U
9/6/2002 50 U 50 | UX 50 U 350 | DX 20 U
12/3/2002 25 U 25 | UX 25 U 420 | DX 10 JU
6/3/2003 50 U 50| UX 50 U 630 | DX 20 U
12/4/2003 50 U 67 D 50 U 780 | DX 20 U
6/2/2004 25| UX 58 D 25 U 750 | DEX 10 U
7129/2004 5 U 30 D 5 U 390| D 5 U
880
12/6/2004 5 U 18 5 U 230 | X 2 U
6/13/2005 25 8] 98 D 25 U 1100 | DX 10 U
2/8/2006 100 8] 100 U 100 U 1100 | D 40 U
9/12/2006 100 8] 130 D 100 U 1700 | D 40 U
3/14/2007 100 8] 200 D 100 U 1800 | D 40 U
9/12/2007 20 8] 150 D 20 U 1900 | D 40 U
3/12/2008 26 D 190 D 20 U 2300 | D 40 U
10/1/2008 25 U 200 D 25 U 2700 | D 50 U
5/7/2009 100 U 190 20 U 2400 100 U
10/20/2009 20 U 200 D 20 U 1700 | D 40 U
3/8/2010 20 U 180 D 20 U 2000 | D 20 U
9/2/2010 50 U 250 D 50 U 2700 | D 50 U
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Table A2.5. Summary of Groundwater VOC Data for MW162 (UCRS) of SWMU 1

a trans-1,2-DCE Vinyl chloride
E 1,1-DCE (pg/L) cis-1,2-DCE (ng/L) (ng/L) TCE (ng/L) (ng/L)
= 2 = = 5 ~ ~ 5 = ~ 5 = = 5 ~ = 5
2 | 2 |25 2 | 28| 2 | 2§ | 2 |38| 2 | 3%
S 5 | &% & 5= & 52 g | 8% g 2k
& =) &~ ) & =) & = e & § =
=4 o o = o
150 1 U
3/27/1991
130
5/8/1991 120 2
6/3/1993 79
8/19/1993 110
11/4/1993 68
2/21/1994 46
5/25/1994 9 J 25 U 64
8/29/1994 90
10/26/1994 70
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Table A2.6. Summary of Groundwater VOC Data for MW203 (RGA) of SWMU 211A

a 1,1-DCE (pg/L) cis-1,2-DCE (ug/L) | trans-1,2-DCE (pg/L) TCE (ng/L) Vinyl chloride (ng/L)
! = = = = = = = = = = = = = = =
2| 2 | 23| 2 | 23| 3 23 | 2 |23 | 2 | 23

s | & |B2| 2 |82 | & |42 | 2 |42 | £ |&z

= <o < =4 =4
4/25/1991 ! ! 12 ! v
15
5/9/1991 5 U 11 10 U
6/24/1993 23 J
9/20/1993 26
12/3/1993 23
3/21/1994 2 J 21 X
6/2/1994 17 X
9/6/1994 27 X
12/19/1994 37
8/28/1995 48
8/14/1996 5 U 5 U 5 U 33 10 U
8/5/1997 5 U 5 U 5 U 35 5 U
8/6/1998 5 U 5 U 5 U 41 5 U
8/5/1999 5 U 51 UX 5 U 42 5 U
3/20/2000, 5| UX 51 UX 5 U 38 5 U
3/13/2001 5| UX 51 UX 5 U 49 2 U
9/7/2001 5| UX 7 5 U 70 2 U
3/25/2002 50 U 50 U 50 U 740 DX 20 U
9/10/2002 100 UX 10 UX 10 U 100 DX 4 U
6/3/2003 50 U 500 UX 50 U 110 DX 20 U
12/4/2003 6 10 5 U 100 2 U
6/7/2004 50 U 500 UX 50 U 120 DX 20 U
721/2004 6.2 11 1 U 99 1 U
103
12/7/2004 6 9.2 5 U 90 2 U
6/9/2005 8.5 15 5 U 110 2 U
2/13/2006, 5| UX 7.9 X 5 Ux 71 X 2| UX
9/11/2006, 9.8 18 5 U 100, 2 U
3/14/2007 12 26 5 U 120 2 U
9/5/2007 12 45 1 U 130 2 JU
3/11/2008 9.2 19 1 U 120 2 U
8/25/2008 8.1 20 1 U 99 2 U
4/3/2009 53 15 1 U 83 2 U
9/21/2009 7.2 31 1 18} 130, BY 2 U
3/9/2010 6.8 26 1 U 100 1 U
9/7/2010 5.7 J 14 J 1 uJ 82 J 1 uJ
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Table A2.7. Summary of Groundwater VOC Data for MW204 (UCRS) of SWMU 211A

Vinyl chloride
a 1,1-DCE (ug/L) | ¢is-1,2-DCE (ug/L) | trans-1,2-DCE (ug/L) TCE (ug/L) (ng/L)
@ 5 ~ >~ ~ > ™~
=3 = = = = == = = = = = ==
5= = | 25| 2 4= = == s | 2E| 2 =4=
A S 7 N - n @ - n N - 7 N - 7 N -
S x | 25| = %S = %5 x | 25| = %S
o =4 o o =4
86 180 11U
4/25/1991 180
83 110 10 | U
160
5/9/1991 190
200 | X
3/21/1994 150 8 1] 210 | X
6/2/1994 150 200
9/6/1994 200 280 | X
12/19/1994 91 320
7/21/2004 51| D 85| D 510 280 | D 51U
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Table A2.8. Summary of Groundwater VOC Data
for MW217 (UCRS) and MW218 (UCRS) of SWMU 211B

TCE (pg/L)
= MW217 MW218
=5 [~ 7
=] B = = ==
E | = = = = = =
© & %5 = ==
o o
2/10/1992 180 J
11/9/1993 30
11/3/1994 1
6/13/1993 1 u 59
8/26/1993 1| ux
2/23/1994 1 U
5/9/1994 1 U
5/26/1994 1 U
8/30/1994 1 U
3/6/1998 280

Note: Analyses are unavailable for 1,1-DCE; cis-1,2-DCE;
trans-1,2-DCE, and vinyl chloride.
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NOTE: 10 contingency sample
locations may be added.

N ii

720-101
15.5/18.5": not detected

0

30.5" 69

45.5": 60
56.0": 54

25"

e

720-102
15.5" 10
30.5": not detected
45.5" 26

720-027
20': 5,000
500

55.5" 17

720-103
15.5" not detected
31.0": not detected
45.5" 42
56.5" 29

720-104

15.5" not detected
30.5" 7.5

45.5": 170

56.5" 630

C-720

720-002

8" 37
10" 17,000
16" 19,000
21" 68,000
26" 32,000

720-107

20.5" not detected
26.0/27.0": 200

45.5" 20
56.5/58.5": not detected

720-108
15.3"
30.3":
45.6".

46
16
13

56.5/58.5"; not detected

@

pull.mxd

NOTE: 6 contingency sample
locations may be added.

O
e W2

720-106

15.5% 30 7<‘>|]|]K
30.0" 180}

46.0': 590

56.5" 440

h W— — VALY

720-105

15.5" not detected
30.5": not detected
46.5": 980

56.5": 320

b g

= )

P

UNDERGROUND UTILITIES

Cathodic Protection

— Chilled Water

Propane
Gas

Air and Steam

~ ol

Electrical Ducts, Communications, Grounding

Sanitary Sewers

—— Storm Drains

Fire Water
—— RCW and Waste Heat

Sanitary Water and Raw Water

el |

1 LEGEND

A New Sample Location

B Existing DPT Sample Location
SWMU Boundary

L Boundary for Data Table

Sample Boundary

Sample Depth and
TCE Result* (ug/kg)

* Depth is given for the bottom
of the sample interval.
Result is the maximum
detected for the interval.

0 50 100

Feet

HLYON LNV1d

U.S. DEPARTMENT OF ENERGY

RV

2

DOE PORTSMOUTH/PADUCAH PROJECT OFFICE

 S— —
AR

X

TN

PADUCAH GASEOUS DIFFUSION PLANT

3/27/2012 SW Plume\720_LocationsR2data|

Figure A2.2. Initial Sample Boundaries and Locations
at the C-720 Source Areas

P,

'm LATA Environmental Services
o of Kentucky, LLC
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ATTACHMENT A3

WASTE MANAGEMENT PLAN
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ACRONYMS

ARAR applicable or relevant and appropriate requirement
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
DNAPL dense nonaqueous-phase liquid

DOE U.S. Department of Energy

DOT U.S. Department of Transportation

IDW investigation derived waste

KPDES Kentucky Pollutant Discharge Elimination System
LDR land disposal restriction

PCB polychlorinated biphenyl

PGDP Paducah Gaseous Diffusion Plant

PPE personal protective equipment

RCRA Resource Conservation and Recovery Act

RDSI Remedial Design Support Investigation

RFD request for disposal

SWMU solid waste management unit

TSCA Toxic Substances Control Act

TSDF treatment, storage, and disposal facility

WAG waste area group

WKWMA West Kentucky Wildlife Management Area

WMP Waste Management Plan

XRF X-ray fluorescence
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A3.1. OVERVIEW

This Waste Management Plan (WMP) provides information to supplement the LATA Environmental
Services of Kentucky, LLC, (LATA Kentucky) sitewide WMP, LATA Environmental Services of
Kentucky, LLC Waste Management Plan for the Paducah Environmental Remediation Project, PAD-
PLA-ENV-001, for the management and disposition of soil cuttings, decontamination water, and
investigation derived waste (IDW) that will be generated as a result of activities conducted during the
Southwest Plume Remedial Design Support Investigation (RDSI). The guidance in this WMP will
supersede any discrepancies identified between this plan and PAD-PLA-ENV-001. During the course of
the investigation, approximately 88 direct push technology soil borings and 1 hollow stem auger boring
will be drilled in 3 solid waste management units (SWMUSs) associated with the Southwest Plume.

This WMP addresses the management of wastes generated on this project from the point of generation
through final disposition. The Southwest Plume RDSI is being conducted as a part of the environmental
remediation activities at the Paducah Gaseous Diffusion Plant (PGDP), which are managed by the
U.S. Department of Energy’s (DOE’s) prime contractor. The DOE prime contractor will be responsible
for waste management activities associated with this project. Standard practices and procedures outlined
in this WMP and in PAD-PLA-ENV-001 regarding the generation, handling, transportation, and storage
of waste will comply with all substantive requirements of DOE Orders and regulations, Resource
Conservation and Recovery Act (RCRA) requirements, and Toxic Substances Control Act (TSCA)
requirements should polychlorinated biphenyls (PCBs) become an issue.

The approach outlined in this WMP emphasizes the following objectives:

Management of the waste in a manner that is protective of human health and the environment;

Minimization of waste generation, thereby reducing unnecessary costs (e.g., analytical, transportation,
and disposal costs), and use of the permitted storage and disposal facilities that are limited in number;

Compliance with applicable or relevant and appropriate requirements (ARARs); and
Selection of storage and/or disposal alternative(s) for the waste.

Waste management activities must comply with this WMP, PAD-PLA-ENV-001, applicable procedures,
the Waste Acceptance Criteria for the Department of Energy Treatment, Siorage, and Disposal Units at
the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, PAD-WD-0011, and waste acceptance criteria
(WAC) for other specific treatment, storage, and disposal facilities (TSDFs) that are designated to receive
the waste.

During the course of this project, additional PGDP and DOE waste management requirements may be
identified. Necessary revisions to the WMP will ensure the inclusion of these additional requirements into
the daily activities of waste management personnel. DOE will inform the Federal Facility Agreement
parties of any substantive changes to the WMP or to any of the other Southwest Plume RDSI
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) documents. The
criteria for different levels of document changes will be those found in the Guide to Preparing Superfund
Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents, EPA 540-R-98-
031.
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A3.2. WASTE MANAGEMENT ROLESAND RESPONSIBILITIES

A3.2.1WASTE MANAGEMENT TRACKING RESPONSIBILITIES

Waste generated during sampling activities at PGDP will require a comprehensive waste-tracking system
capable of maintaining an up-to-date inventory of waste. The inventory database will be used to store data
that will enable determination of management, storage, treatment, and disposal requirements for the
waste.

A3.2.2 WASTE MANAGEMENT COORDINATOR

The waste management coordinator (WMC) will ensure that all waste activities are conducted in
accordance with PGDP facility requirements and this WMP. Responsibilities of the WMC also include
coordinating activities with field personnel, overseeing daily waste management operations, and
maintaining a waste management logbook that contains a complete history of generated waste and the
current status of individual waste containers. Designated waste operators also may complete the waste
management logbook.

The WMC will ensure that procurement and inspection of equipment, material, or services critical for
shipments of waste to off-site TSDFs are conducted in accordance with appropriate procedures. In
addition, the WMC will ensure that wastes are packaged and managed in accordance with applicable
requirements (e.g., the WAC for the landfill).

Additional responsibilities of the WMC include the following:

Maintaining an adequate supply of labels;

Maintaining drum inventories at sites;

Interfacing with all necessary personnel;

Preparing Requests for Disposal (RFDs);

Tracking generated waste;

Ensuring that drums are properly labeled;

Coordinating waste recycling, disposal, or transfers;

Sampling waste containers to characterize wastes;

Coordinating pollution prevention and waste minimization activities;
Transferring characterization data to DOE prime contractor’s data manager; and
Ensuring that temporary project waste storage areas are properly established, maintained, and closed.

The WMC or designee will update a computer-generated status sheet that can be retrieved quickly and
will list all waste generated during field activities. The waste status sheet will supply information such as
the following:

Generation date;

RFD number;

Waste origination point;

Waste type (solid or liquid);

Description [e.g., soil, personal protective equipment (PPE), plastic];
Quantity of waste;

Current location of waste;
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Sampling status;
Sampling results status; and
Resampling needed.

This status sheet will be prepared monthly or as necessary to report the status of project waste generation.
Waste item container logs will be used to document each addition of waste to containers.

The WMC and waste operators will perform the majority of waste handling activities. These activities
will involve coordination with the DOE prime contractor project manager or designee who will perform
periodic inspections to verify that drums are labeled in accordance with the WMP guidelines.

The WMC will be responsible for ensuring characterization sampling of the waste is in accordance with
the procedures outlined in this plan. When sampling is complete, the WMC will transfer the waste into
the waste holding area established for this project, if necessary.

The WMC or designee will complete all chain-of-custody forms relating to the shipment of waste
characterization samples. The chain-of-custody forms, along with the associated samples, will be
transferred to the personnel responsible for packaging and delivery of the samples.

The WMC or designee will inspect the decontamination facility to ensure that waste generation is
minimized to the extent possible and that the transfer of liquids to the waste holding area is arranged such
that the work schedule is not delayed. If improper waste-handling activities are observed, the WMC will
notify the DOE prime contractor project manager and temporarily stop decontamination activities. All
activities not in compliance with the WMP will be identified and corrected before decontamination
activities continue.

A3.2.2.1 Coordination with Field Crews

The WMC will be responsible for daily coordination with all field crews involved in activities that
generate waste. The WMC will perform daily rounds of each of the work sites to oversee the waste
collection and will verify that procedures used by the field crews comply with the WMP guidelines.
Deficiencies will be documented in the waste management logbook and appropriate direction will be
given to the field crews. Site visits will be documented in the field logbook.

A3.2.2.2 Coordination with Treatment, Storage, and Disposal Facilities

The waste streams generated as part of the Southwest Plume RDSI may be managed and disposed of in a
variety of ways depending on characterization and classification. Waste will be temporarily stored on-site,
as previously discussed. Waste that is to be shipped to an off-site TSDF must be done so in accordance
with applicable DOE contractor procedures and U.S. Department of Transportation (DOT) requirements.
A3.2.2.3 Waste Management Training

The WMC and other project personnel with assigned waste management responsibilities will be trained
and qualified in accordance with DOE contractor-approved Training Position Descriptions.

A3.2.3 SAMPLING

This WMP describes sampling and analysis of soil cutting, decontamination water, and IDW from the
Southwest Plume RDSI. The debris and media generated during this project will be characterized and the
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results compared to health-based standards to determine whether or not any concentrations of
trichloroethene (TCE) and 1,1,1-trichloroethane (TCA) are above health-based levels listed in Table A3.1.
If the concentrations are below the levels contained in Table A3.1, then the waste will not be deemed to
contain or be contaminated with a RCRA-listed waste (based on TCE/TCA content) for the purposes of
management at the site.

Table A3.1. Health-Based Levelsfor TCE and 1,1,1-TCA

: Concentration in solids Concentration in Aqueous Liquids
Constituent
(ppm) (ppb)
TCE 39.2 81

If aqueous liquids are below health-
1,1,1-TCA 2,080 based level for TCE, then 1,1,1-TCA is
declared below contained-in levels.

ppb = parts per billion; ppm = parts per million; TCE = trichloroethene; 1,1,1-TCA = trichloroethane

Because data from previous sampling events indicate that conditions for C-746-U Landfill disposal likely
are to be met, those characterization efforts will be undertaken at the same time as the sampling for the
required constituents. Land disposal restrictions (LDRs) generally apply to media and debris generated
from this project that no longer contain or are no longer contaminated with RCRA hazardous waste. If a
contained-in determination is made, the LDR is satisfied for TCE; however, data must be obtained to
verify that the LDR is met for 1,1,1-TCA.

Health-based standards of 39.2 parts per million (ppm) TCE and 2,080 ppm 1,1,1-TCA in solids will be
used as the criteria for making contained-in/contaminated-with determinations for environmental media
and debris designated for disposal at the C-746-U Landfill. Solid wastes disposed of at landfills other than
C-746-U will be subject to a contained-in/contaminated-with determination that will be approved by the
Commonwealth of Kentucky and the state in which the receiving landfill is located. The Kentucky Energy
and Environment Cabinet has agreed to consult with DOE and the state where the off-site facility is
located to reach agreement on the appropriate health-based standard for making such determinations for
waste that is to be shipped to such a facility.

Groundwater and any related aqueous wastes generated from well sampling, well development, and well
purging shall be excluded from the definition of hazardous waste at the point of generation, if the TCE
concentrations are below 1 ppm and the 1,1,1-TCA concentrations are below 25 ppm, provided the
subject aqueous waste will be further treated in an on-site wastewater treatment facility and discharged
through a PGDP Kentucky Pollutant Discharge Elimination System (KPDES)-permitted outfall consistent
with 401 KAR 31:010, Section 3.

Other aqueous environmental media waste contaminated with TCE or 1,1,1-TCA that do not qualify for
the exemption cited herein will use a health-based concentration of 0.081 ppm as the criterion for making
contained-in determinations for media destined for on-site treatment and discharge through a KPDES-
permitted outfall. This self-implementing waste characterization and RCRA status determination will be
used to decide on treatment requirements, if applicable, and the appropriate waste disposal facility for the
waste. Aqueous waste (including, but not limited to, well sampling, well development, well purging, and
decontamination waters) that has undergone wastewater treatment and meets the KPDES discharge limits
shall be considered to “no longer contain” listed hazardous waste (i.e., TCE). This treated wastewater
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may be discharged directly to permitted KPDES outfalls or on-site ditches that flow to permitted KPDES
outfalls.

In lieu of providing notification to the Kentucky Energy and Environment Cabinet, as set forth in
paragraph 63 of the October 3, 2003, Agreed Order (a procedural requirement), the contained-
in/contaminated-with determination and supporting data will be documented in the post-Record of
Decision file and will be made available upon request for on-site inspection.

A3.2.4 WASTE PLANNING AND GENERATION
A3.2.4.1 Waste Planning

A Waste Generation Forecast (WGF) is required before commencement of Southwest Plume RDSI
activities that will result in the generation of waste. The WGF should be developed in accordance with
PAD-PLA-ENV-001. The WGF is delineated in Table A3.2. A revised WGF must be prepared if the
amount of waste to be produced changes during the course of the project.

A3.2.4.2 Waste Gener ation

A variety of waste will be generated during this project, including soil cuttings, IDW, and
decontamination water. As such, the wastes generated from field-related activities have the potential to
contain contaminants related to known or suspected past operational or disposal practices; therefore, this
waste must be stored and disposed of in accordance with ARARs. Waste generated will be stored in
CERCLA waste storage areas within the CERCLA area of contamination during the characterization
period and prior to disposal in accordance with PRS-WSD-3010, Waste Generator Responsihilities for
Temporary On-Ste Sorage of Regulated Waste Materials at Paducah. Consistent with EPA Policy, the
generation, storage, and movement of waste during a CERCLA project and storing it on-site does not
trigger the administrative RCRA storage or disposal requirements. On-site waste storage areas will be
managed in accordance with the substantive RCRA hazardous waste storage standards. Among the
substantive requirements are compatible containers in good condition, regular inspections, containment to
control spills or leaks, and characterization of run-on and runoff, either by process knowledge or by
sampling. In the event that any wastes are stored in temporary staging piles, plastic sheeting will be
placed on the ground under the waste, and additional plastic sheets will be used to cover it to prevent the
spread of contamination from rainfall in accordance with substantive RCRA standards for such piles.
Final disposition of the materials will depend on final characterization.

If the analytical results for a sample indicates that TCE and/or 1,1,1-TCA concentrations are below the
health-based levels listed in Table A3.1, the associated IDW and soil cuttings (debris or media) will be
considered to no longer contain or be contaminated with a listed hazardous waste and, if such waste is not
characteristically hazardous, it may be disposed at the C-746-U Landfill (if WAC compliant) and
managed on-site as nonhazardous waste. If the analytical result for a sample indicates that TCE and/or
1,1,1-TCA concentrations are above the health-based levels listed in Table A3.1, then associated IDW
and soil cuttings will be managed per the ARARs.

In addition to TCE/TCA-contaminated waste, there also is a potential to generate waste that also is
contaminated with radionuclides and metals, depending on the SWMU being investigated. Soil cuttings
and IDW characterization will consider these potential contaminants as well. Final disposition of the
materials will depend on final characterization.
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The WGF shows the estimated quantities of waste that may be generated during implementation of this
task. Sections A2.2.2.3 through A2.2.2.7 of this WMP provide a brief description of each potential waste
stream.

A3.2.4.3 PPE and Plastic Sheeting

PPE will be worn, as specified in the project environment, safety and health Plan, by personnel
performing the field tasks during the RDSI. While site personnel use procedures and best management
practices to minimize opportunities for contacting TCE-contaminated media and equipment, it is likely
that some PPE or related debris (e.g., plastic sheeting) will come into contact with TCE-contaminated
materials during the remediation process. Process knowledge, visual inspections, or direct sampling will
be used to characterize PPE and any related debris. Based on the results of the characterization, any PPE
or the related debris determined by site personnel to be contaminated by a listed waste or exhibiting a
RCRA characteristic will be managed as hazardous waste, decontaminated, or a no longer contaminated-
with determination will be made pursuant to Table A3.1. In cases where site personnel conclude, based on
the above characterization process, that the PPE or related debris has not been contaminated by a listed
waste or does not exhibit a characteristic, then the materials will not be considered a RCRA hazardous
waste. An estimate of the volume of PPE and plastic sheeting to be generated is included in Table A3.2.

A3.2.4.4 Soil Cuttings

Drilling cuttings will be generated from installation of the soil borings. It is assumed that all drill cuttings
will have a 25% swell factor and that 48.6 gal (6.5 {t*) of material (assuming 12% void space) is placed in
each 55-gal (7.35 ft*) drum. An estimate of the volume of drill cuttings to be generated is included in
Table A3.2.

All drill cuttings will be containerized as they are generated, labeled, and managed on-site according to
the substantive requirements of RCRA, until they are moved either to permitted storage areas or an
appropriate disposal facility. The soil will be sampled and the analytical results will be compared to the
levels listed in Table A3.1 for proper waste determination.

A portion of the drill cuttings from inside the areas mapped to have free-phase dense nonaqueous-phase
liquid (DNAPL) may be determined to be characteristically hazardous and will be managed on-site in
accordance with substantive requirements of RCRA. Wastes will be stored at the C-760 CERCLA storage
area during characterization. The C-760 CERCLA storage area is managed according to the substantive
requirements of RCRA. Wastes determined to be hazardous will be transferred to an on-site, permitted
RCRA storage facility until such time as it is transferred off-site to an approved RCRA treatment and
disposal facility.

The remainder of the drill cuttings that are not from the mapped areas of free-phase DNAPL is assumed
not to be characteristically hazardous. This waste will be characterized and the concentrations of listed
constituents, TCE and 1,1,1-TCA, will be compared to health-based levels for a “no longer contains”
determination. If the concentrations are less than health-based levels, the waste will not be managed as a
RCRA-listed waste. If analytical results show that this waste meets the WAC of the C-746-U Landfill, the
waste will be disposed of there as nonhazardous waste.

Waste may be containerized in drums, ST-90 boxes, or 25-yd’ intermodal (IM) containers during
generation. Specific sampling event plans (including parameters, required detection limits, and quality
control requirements) will be identified when the proposed final waste containers have been presented to
the waste characterization organization. Physical sampling will be performed in accordance with
approved standard operating procedures. The target analytes for drill cuttings will be volatile organic
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compounds, Toxicity Characteristic Leaching Procedure (TCLP) semivolatile organic compounds, metals,
and total radionuclides.

A3.2.4.5 Miscellaneous Noncontaminated Construction Waste

DOE has implemented waste management activities for the segregation of all clean trash (i.e., trash that is
not chemically or radiologically contaminated). Examples of clean trash are office paper, aluminum cans,
packaging materials, glass bottles not used to store potentially hazardous chemicals, aluminum foil, and
food items. During implementation of this WMP, all clean trash will be segregated according to those
guidelines and then collected and disposed of by the WMC once it has been approved for off-site
disposal. An estimate of the volume of the waste to be generated is included in Table A3.2.

A3.2.4.6 Drilling Water

Water from sampling/drilling activities may be generated. An estimate of the volume of this waste water
is included in Table A3.2.

Waste will be accumulated and stored until it can be processed for removal of suspended solids, as
necessary. The water then will be treated at the C-612 Northwest Plume Groundwater System or other
acceptable facility and discharged to a KPDES-permitted outfall. The solids will be transferred to an
appropriate temporary waste storage area. The mud will be containerized as it is removed from the sump,
then sampled and managed similarly to drill cuttings (Section A3.2.3.4).

A3.2.4.7 Transportation of Waste

The areas where the Southwest Plume RDSI activities will be conducted are on DOE property.
Transportation of waste on DOE property will be conducted in accordance with applicable DOE, PGDP,
and DOE prime contractor policies and procedures. In the event that it becomes necessary to transport
known or suspected hazardous waste over public roads, coordination will be initiated with PGDP
security, as necessary, which may result in the temporary closing of roads. Once hazardous wastes are
transported from a CERCLA site, they are subject to full RCRA regulation; therefore, all transportation
and TSDF requirements under RCRA must be followed. Off-site shipments must be accompanied by a
manifest. Off-site disposal of hazardous wastes will occur only at a RCRA facility in a unit in full
compliance with the Subtitle C requirements. Transportation of known or suspected hazardous waste on
public roads will be conducted in accordance with applicable DOT regulations (CFR Title 49).

A3.2.4.8 Waste Characterization, Sampling and Analysis

Waste characterization sampling will be performed in accordance with procedure PAD-WD-0437, Waste
Characterization and Profiling. Based on sample analyses, existing data, or process knowledge, the waste
may be classified into one of the following categories:

RCRA-listed hazardous waste

RCRA characteristic hazardous waste
PCB waste

Transuranic waste

Low-level waste

Mixed waste

Nonhazardous solid waste
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A3.2.4.9 Sample Residuals and Miscellaneous Waste M anagement

The Sample Management Office-approved analytical laboratory may generate sample residuals and
laboratory wastes. The laboratory will manage and return listed-hazardous waste sample residuals to the
project. Nonhazardous wastes will be disposed of by the laboratory if they have the appropriate resources.
If not, all wastes will be returned to the project waste stream.

A3.2.4.10 Waste Minimization

Waste minimization requirements that will be implemented, as appropriate, include those established by
the 1984 Hazardous and Solid Waste Amendments of RCRA; DOE Orders 5400.1, 5400.3, 435.1; and the
DOE prime contractor’s requirements. Requirements specified in the DOE prime contractor’s WMP
regarding waste generation, waste tracking, waste reduction techniques, and the waste reduction program,
in general, also will be implemented, as outlined in PAD-PLA-ENV-001.

To support DOE’s commitment to waste reduction, an effort will be made during field activities to
minimize waste generation as much as possible, largely through ensuring that potentially contaminated
wastes are localized and do not come into contact with any clean media (which could create more
contaminated waste). Waste minimization also will be accomplished through waste segregation, selection
of PPE, waste handling (spill control), and the use of alternate treatment standards.

Solid wastes such as Tyvek™ coveralls and packaging materials will be segregated. An attempt will be
made to separate visibly soiled Tyvek™ coveralls from unsoiled ones. In some instances, partially soiled
coveralls can be cut up and segregated. Other solid waste will not be allowed to contact potentially
contaminated drill cuttings. Efforts will be made to keep Tyvek™ coveralls clean, reuse clean coveralls,
and wear coveralls only when absolutely necessary. Proper waste handling and spill control techniques
will help minimize waste, particularly around the decontamination areas where decontamination water
must be contained. In addition, hoses used in the decontamination area will be managed to minimize
leaking to avoid creating additional wastewater that would require disposal.
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A4.1. INTRODUCTION

The purpose of this Data Management Implementation Plan (DMIP) is to identify and document data
management requirements and applicable procedures, expected data types and information flow, and roles
and responsibilities for all data management activities associated with the Remedial Design Support
Investigation (RDSI) for the C-747-C Oil Landfarm and C-720 southeast and northeast sites work plan
project at the Paducah Gaseous Diffusion Plant (PGDP). Data management provides a system for
efficiently generating and maintaining technically and legally defensible data that provide the basis for
making sound decisions regarding environmental and waste characterization at PGDP.

Data management for this project is implemented throughout the life cycle for environmental
measurements data. This life cycle occurs from the planning of data for environmental and waste
characterization, through the collection, review, and actual use of the data for decision-making purposes
to the long-term storage of data.

Data types to be managed for the project include field data and analytical data. Historical data is
downloaded from Paducah Oak Ridge Environmental Information System (OREIS), if available. Field
data (including soil core dye data) are collected in field logbooks or field data forms and are entered into
Paducah Project Environmental Measurements System (PEMS), as appropriate, for storage. Analytical
data are planned and managed through Paducah PEMS and transferred to Paducah OREIS for long-term
storage and reporting. Radiological survey results are stored and reported separately from Paducah PEMS
and Paducah OREIS.

To meet current regulatory requirements for U.S. Department of Energy (DOE) environmental
management projects, complete documentation of the information flow is established. Each phase of the
data management process (planning, collecting, analyzing, managing, verifying, assessing, validating,
reporting, consolidating, and archiving) must be planned and documented appropriately. The RDSI
project team and the sample and data management organization are responsible for data collection and
data management for this project.

The scope of this DMIP is limited to environmental information generated under the RDSI project. This
information includes electronic and/or hard copy records obtained by the project that describe
environmental conditions. Information generated by the project (e.g., laboratory analytical results from
samples collected) and obtained from sources outside the project (e.g., historical data) falls within the
scope of this DMIP. Certain types of information, such as personnel or financial records, are outside the
scope of this DMIP.

A4.2. PROJECT MISSION

Requirements and responsibilities described in this plan apply to activities conducted by the project team
in support of the RDSI project. Specific activities involving data include, but are not limited to, sampling
of soil and groundwater; storing, analyzing, and shipping samples, when applicable; and evaluation,
verification, validation, assessment, and reporting of analytical results.
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A4.3. DATA MANAGEMENT ACTIVITIES

Data management activities for the RDSI project include the following:

Acquire existing data

Plan data collection

Prepare for sampling activities

Collect field data

Collect field samples

Submit samples for analysis

Process field measurement and laboratory analytical data
Laboratory Contractual Screening

Verify data

Validate data

Assess data

Consolidate, analyze, and use data and records
Submit data to the Paducah OREIS

Section C.8 contains a detailed discussion of the activities listed above.

A4.4. DATA MANAGEMENT INTERACTIONS

The sample/data management manager oversees the use of Paducah PEMS and ensures that data
deliverables meet DOE’s standards. The data entry specialist enters information into Paducah PEMS
related to the fixed-base laboratory data once the samples have been delivered and the sample/data
coordinator has verified receipt of the samples. The fixed-base laboratory hard-copy data and the
electronic data deliverables (EDDs) are loaded into Paducah PEMS by the data entry specialist. The data
entry specialist will perform electronic data verification. The RDSI project team is responsible for data
assessment. The sample/data management manager is responsible for preparing and transferring the data
from Paducah PEMS to Paducah OREIS.

The sample/data coordinator develops the statement of work (SOW) to be performed by an analytical
laboratory in the form of a project-specific laboratory SOW. Analytical methods, reporting limits, and
deliverable requirements are specified in this SOW.

The sample/data coordinator receives EDDs, performs contractual screenings, and distributes data
packages. The sample/data coordinator interacts with the sample/data management manager to ensure that
hard copy and electronic-deliverable formats are properly specified and interfaces with the contract
laboratory to ensure that the requirements are understood and met.

A4.4.1 DATA NEEDS AND SOURCES

Multiple data types will be generated and/or assessed during this project. These data types include field
data, analytical data, and geographic information system (GIS) data.
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A4.42 HISTORICAL DATA

Historical data that are available electronically will be downloaded from Paducah OREIS, as needed, and
will be evaluated when necessary.

A443 FIELD DATA

Field data for the project includes sample collection information and field screen measurement results,
such as qualitative results for presence/absence of dense nonaqueous phase liquid.

A4.44 ANALYTICAL DATA

Analytical data for the project consist of laboratory analyses for environmental and waste
characterization.

A4.45 GISCOVERAGE

The Paducah GIS network is used for preparing maps used in data analysis and reporting of both
historical and newly generated data. Coordinates will be recorded as state plane coordinates. Coverage for
use during the project is as follows:

Stations (station coordinates are downloaded from Paducah OREIS)
Facilities

Plant roads

Plant fences

Streams

Topographic contours

A4.5. DATA FORMSAND LOGBOOKS

Field logbooks, site logbooks, chain-of-custody forms, data packages with associated quality assurance
(QA)/quality control information, and field forms are maintained according to the requirements defined in
procedure PAD-RM-1009, Records Management, Administrative Records, and Document Control.

Duplicates of field records are maintained until the completion of the project. Logbooks and field
documentation are copied periodically. The originals are forwarded to the Document Management Center
(DMC) and copies are maintained in the field office.

A451FIELD FORMS

Sample information is environmental data describing the sampling event and consists of the following:
station (or location), date collected, time collected, and other sampling conditions. This information is
recorded in logbooks, chain-of-custody forms, or sample labels. This information is entered directly into
Paducah PEMS by the data entry specialist.
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Sample chain-of-custody forms contain sample-specific information recorded during collection of the
sample. Any deviations from the sampling plan are noted on the sample chain-of-custody form or
logbook. The sampling group reviews each sample chain-of-custody form for accuracy and completeness
as soon as practical following sample collection.

Sample chain-of-custody forms are generated from Paducah PEMS with the following information:

Information that ispreprinted: Information that is entered manually:
- Lab chain-of-custody number - Sample date and time
- Project name or number - Sample comments (optional)

- Sample ID number

- Sampling location

- Sample type (e.g., REG = regular sample)
- Sample matrix (e.g., SO = soil)

- Sample preservation type

- Analysis (e.g., TCE)

- Sample container (volume, type)

Sample identification numbers are identified in Paducah PEMS and are assigned by the Sample/Data
Management Manager. An example of the sample numbering scheme used for the RDSI project is
provided below.

sssSMAQ00
Where:
SSS Identifies the solid waste management unit (SWMU)/area of concern (AOC) being
investigated
M Identifies the media type (W identifies the sample as water, S identifies the sample as
soil)
A Identifies the sequential sample (usually “A” for a primary sample and “B” for a

secondary sample). If additional rounds of sampling are required, the sequential letter
designations will continue.

000 Identifies the planned depth of the sample in ft bgs

A452LITHOLOGIC DESCRIPTION FORMS

Lithologic description forms will be used as necessary for this project.

A453WELL CONSTRUCTION DETAIL FORMS

These forms are not necessary for use during this project.
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A4.5.41L0GBOOK SAMPLE COLLECTION SHEETS

Sample collection sheets are utilized as an aid for recording sampling information in the field. Logbooks
are kept in accordance with PAD-ENM-2700, Logbooks and Data Forms.

A4.6. DATAAND DATA RECORDS TRANSMITTALS

A4.6.1 PADUCAH OREISDATA TRANSMITTALS

Official data reporting for the RDSI project will be generated from data stored in Paducah OREIS. The
sample/data management manager is responsible for transmitting the data to Paducah OREIS once
verification, validation, and assessment have been completed.

A4.6.2 DATA RECORDSTRANSMITTALS

The RDSI project personnel and the sample and data management organization will make records
transfers to the DMC.

A4.7. DATAMANAGEMENT SYSTEMS

A4.7.1 PADUCAH PEMS

Paducah PEMS is the data management system that supports the project’s sampling and measurement
collection activities and generates Paducah OREIS ready to load (RTL) files. The data management staff
accesses Paducah PEMS throughout the life cycle of the project. The project uses Paducah PEMS to
support the following functions:

Initiate the project

Plan for sampling

Record sample collection and field measurements

Record the dates of sample shipments to the laboratory (if applicable)
Receive and process analytical results

Verify data

Access and analyze data

Transfer project data (in RTL format) to Paducah OREIS

Paducah PEMS is used to generate sample chain-of-custody forms, import laboratory-generated data,
update field and laboratory data based on data verification, data validation if applicable, data assessment,
and transfer data to Paducah OREIS. Requirements for addressing the day-to-day operations of Paducah
PEMS include backups and security.

The information technology group performs system backups daily. The security precautions and
procedures implemented by the sample and data management organization are designed to minimize the
vulnerability of the data to unauthorized access or corruption. Only users approved by the sample and
data management organization have access to the project’s Paducah PEMS and the hard-copy data files.
Users have installed password-protected screen savers.
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A4.7.2 PADUCAH OREIS

Paducah OREIS is the centralized, standardized, quality assured, and configuration-controlled data
management system that is the long-term repository of environmental data (measurements and
geographic) for Paducah environmental management projects. Paducah OREIS is comprised of hardware,
commercial software, customized integration software, an environmental measurements database, a
geographic database, and associated documentation. The RDSI project will use Paducah OREIS for the
following functions:

Access to existing data

Spatial analysis

Report generation

Long-term storage of project data (as applicable)

A4.7.3 PADUCAH ANALYTICAL PROJECT TRACKING SYSTEM

The Paducah Analytical Project Tracking System is the business management information system that
manages analytical sample analyses for Paducah environmental projects. The Paducah Analytical Project
Tracking System provides cradle-to-grave tracking of sampling and analysis activities. The Paducah
Analytical Project Tracking System generates the SOW, tracks collection and receipt of samples by the
laboratory, flags availability of the analytical results, and allows invoice reconciliation. The Paducah
Analytical Project Tracking System interfaces with Paducah PEMS (output from the Paducah Analytical
Project Tracking System is automatically transferred to Paducah PEMS).

A4.8. DATAMANAGEMENT TASKSAND ROLESAND
RESPONSIBILITIES

A4.8.1 DATA MANAGEMENT TASKS

The following data management tasks are numbered and grouped according to the activities summarized
in Section C.3. An explanation of the data review process is provided in the following sections.

A4.8.2 ACQUIRE EXISTING DATA

The primary background data for this project consists of historical analytical data from previous sampling
events in the RDSI SWMUs/AOCs. Paducah OREIS and the Paducah OREIS Data Catalog were queried
for the existing information.

A4.8.3 PLAN DATA COLLECTION

Other documents for this project provide additional information for the tasks of project environmental
data collection, including sampling and analysis planning, QA project plan, waste management, and

health and safety. A laboratory SOW also will be developed for this project in accordance with PAD-
ENM-5004, Sample Tracking Lab Coordination, and Sample Handling Guidance.
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A4.8.4 PREPARE FOR SAMPLING ACTIVITIES

The data management tasks involved in sample preparation, as specified in PAD-ENM-5004, Sample
Tracking, Lab Coordination, and Sample Handling Guidance, include identifying all sampling locations,
preparing descriptions of these stations, identifying sample containers and preservation, developing field
logbooks, preparing sample kits and chains-of-custody, and coordinating sample delivery to the
laboratory. The sample/data coordinator conducts activities associated with the analytical laboratories.
Coordinates for sample locations will be obtained using a Global Positioning System (GPS), which will
have submeter accuracy.

A4.85 COLLECT FIELD DATA AND SAMPLES

Paducah PEMS is used to identify, track, and monitor each sample and associated data from the point of
collection through final data reporting. Project documentation includes field logbooks, chain-of-custody
records, and hard-copy analytical results.

Data management requirements for field logbooks and field forms specify that (1) sampling
documentation must be controlled from initial preparation to completion, (2) sampling documentation
generated must be maintained in a project file, and (3) modifying planned activities and deviating from
procedures will be recorded.

Before the start of sampling, the sample and data management organization specifies the contents of
sample kits, which includes sample containers provided by the laboratories, labels, preservatives, and
chain-of-custody records. Sample labels and chains of custody are completed according to PAD-ENM-
2708, Chain-of-Custody Forms, Field Sample Logs, Sample Labels, and Custody Seals.

The RDSI project field team will collect samples for the project. The field team will record pertinent
sampling information on the chain-of-custody and in the field logbook. The data entry specialist enters the
information from the chain-of-custody forms into Paducah PEMS.

A4.8.6 SUBMIT SAMPLESFOR ANALYSIS

Before the start of sampling, the field sampling manager or designee coordinates the delivery of samples
with the sample/data coordinator who, in turn, coordinates with the analytical laboratories, according to
PAD-ENM-5004, Sample Tracking, Lab Coordination, and Sample Handling Guidance. The sample/data
coordinator presents a general sampling schedule to the analytical laboratories. The sample/data
coordinator also coordinates the receipt of samples and containers with the laboratories. The sample/data
coordinator ensures that hard-copy deliverables and EDDs from the laboratories contain the appropriate
information and are in the correct format.

A4.8.7 PROCESSFIELD MEASUREMENT AND LABORATORY ANALYTICAL DATA

Data packages and EDDs received from the laboratory are tracked, reviewed, and maintained in a secure
environment. Paducah PEMS is used for tracking project-generated data. The following information is
tracked, as applicable: sample delivery group number, date received, number of samples, sample analyses,
receipt of EDD, and comments. The laboratory EDDs are checked as specified in PAD-ENM-5007, Data
Management Coordination.
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The field screen measurement data (e.g., test kit data) will be provided by the RDSI project team to the
sample/data management manager for loading into Paducah PEMS. This data will be provided in a format
specified by the sample/data management manager. Once this data has been loaded to Paducah PEMS, it
will be compared to the original files submitted by the project to ensure that it was loaded correctly.

Radiological survey data is recorded on electronic data loggers incorporated with GPS information. This
data is stored separately from Paducah PEMS.

A4.8.8 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 analytes requested, methods used, EDDs, units, holding
times, and reporting limits achieved. Contractual screening is performed for 100 percent of the data. The
Sample/Data Coordinator is primarily responsible for the contractual screening upon receipt of data from
the analytical laboratory according to PAD-ENM-5003, Quality Assured Data.

A4.89 DATA VERIFICATION

Data verification is the process for comparing a data set against a set standard or contractual requirement.
Verification is performed by the sample and data management organization electronically, manually, or
by a combination of both, according to PAD-ENM-5003, Quality Assured Data. Verification is
performed for 100% of data. Data verification includes contractual screening and criteria specific to the
RDSI project. Verification qualifiers may be applied to the data based on holding time exceedance,
criteria exceedance, historical exceedance, or background exceedance. Verification qualifiers are stored in
Paducah PEMS and transferred with the data to Paducah OREIS.

A4.8.10 DATA VALIDATION

Data validation is the process performed by a third-party, qualified individual. Third party validation is
defined as validation performed by persons independent from sampling, laboratory, and decision making
for the program/project (i.e., not the program/project manager). Data validation evaluates the laboratory
adherence to analytical-method requirements. Data validation is managed and coordinated with the
Sample and Data Management organization. The data validator performs data validation according to
approved procedures. Data validation is documented in a formal deliverable from the data validator.
Validation qualifiers are input and stored in Paducah PEMS and transferred to Paducah OREIS.

A minimum of 10% percent of the total number of RI/FS samples will be validated for this project. Data
Validation will apply only to the definitive data. Data packages chosen for data validation will be
validated at 100%.

A4.8.11 DATA ASSESSMENT
Data assessment is the process for assuring 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 (if applicable) and must be performed at a rate of 100% to ensure data is useable.
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The data assessment is conducted by the RDSI project according to PAD-ENM-5003, Quality Assured
Data. Assessment qualifiers are stored in Paducah PEMS and transferred with the data to Paducah
OREIS. Any problems found during the review process are resolved and documented in the data
assessment package.

A4.8.12 DATA CONSOLIDATION AND USAGE

The data consolidation process consists of the activities necessary to prepare the evaluated data for the
users. The Sample and Data Management organization prepares files of the assessed data from Paducah
PEMS to Paducah OREIS for future use in accordance with PAD-ENM-1001, Transmitting Data to
OREIS. The Sample/Data Management Manager is responsible for transferring the data to Paducah
OREIS. Data used in reports distributed to external agencies is obtained from data in Paducah OREIS and
has been through the data review process. All data reported has the approval of the Sample/Data
Management Manager.

A4.8.13 DATA MANAGEMENT ROLESAND RESPONSIBILITIES

The following project roles are defined, and the responsibilities are summarized for each data
management task described in the previous subsection.

A4.8.13.1 Remedial Investigation Project Manager

The remedial investigation (RI) project manager (PM) is responsible for the day-to-day operation of the
RDSI project. The RI PM ensures the requirements of policies and procedures are met. The RI PM, or
designee assesses data in accordance with PAD-ENM-5003, Quality Assured Data. The Rl PM is
responsible for flowing down data management requirements to subcontractors, as required.

A4.8.13.2 Project Team

The project team consists of the technical staff and support staff (including the data management team)
who conducts the various tasks required to successfully complete the project.

A4.8.13.3 Data User

Data users are members of the project team who require access to project information to perform reviews,
analyses, or ad hoc queries of the data. The data user determines project data usability by comparing the
data against predefined acceptance criteria and assessing that the data are sufficient for the intended use.

A4.8.13.4 Data Entry Specialist

The data entry specialist enters the data into Paducah PEMS, including chain-of-custody information,
field data, data assessment and data validation qualifiers, and any pertinent sampling information. After
receiving a notification that a fixed-base laboratory EDD is available to download, the data entry
specialist loads the EDD to Paducah PEMS, performs electronic verification of the data, and then
compiles the data assessment package. The data entry specialist also may prepare data for transfer from
Paducah PEMS to Paducah OREIS.
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A4.8.13.5 Project Records Coor dinator

The project records coordinator is responsible for the long-term storage of project records. The RDSI
project team will interface with the project records coordinator and will transfer documents and records in
accordance with DOE requirements.

A4.8.13.6 Quality Assurance Specialist

The QA specialist is part of the project team and is responsible for reviewing project documentation to
determine if the project team followed applicable procedures.

A4.8.13.7 Sample/Data M anagement M anager

The sample/data management manager is responsible for long-term storage of project data and for
transmitting data to external agencies according to the Data and Documents Management and Quality
Assurance Plan for Paducah Environmental Management and Enrichment Facilities, DOE/OR/Q7-
1595&D2, and the Paducah Data Management Policy. The sample/data management manager ensures
compliance to procedures relating to data management with respect to the project and that the
requirements of PAD-ENM-5003, Quality Assured Data, are followed.

A4.8.13.8 Laboratory Coor dinator
The sample/data coordinator is responsible for contracting any fixed-base laboratory utilized during the

sampling activities. The sample/data coordinator also provides coordination for sample shipment to the
laboratory, contractual screening of data packages, and transmittal of data packages to the DMC.
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AES atomic emission spectroscopy

ASTM American Society for Testing and Materials
CA corrective action

CAB Citizens Advisory Board

CAS Chemical Abstracts Service

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPC chemical of potential concern

CRQL contract-required quantification limit

DMC Document Management Center

DNAPL dense nonaqueous-phase liquid

DOECAP U.S. Department of Energy Consolidated Audit Program
DPT direct push technology

DQI data quality indicator

ECD electron capture detector

EDD electronic data deliverable

EPA U.S. Environmental Protection Agency

FFA Federal Facility Agreement

FFS focused feasibility study

FID flame ionization detector

GC gas chromatograph

GPS Global Positioning System

GWOU Groundwater Operable Unit

ICP inductively coupled plasma

ID identification

KDEP Kentucky Department for Environmental Protection
KY Commonwealth of Kentucky

LATA Kentucky LATA Environmental Services of Kentucky, LLC
MBWA Management by Walking Around

MCL maximum contaminant limit

MDL method detection limit

MS mass spectroscopy

N/A not applicable

NAL no action level

NCP National Contingency Plan

NRDA National Resource Damage Assessment
OREIS Oak Ridge Environmental Information System
ou operable unit

PGDP Paducah Gaseous Diffusion Plant

PID photoionization detector

PQL practical quantitation limit

PT proficiency testing

PTW principal threat waste

QA quality assurance

QA quality control

QAPP quality assurance program plan

RAO remedial action objective

RCT radiological control technician

RDSI remedial design support investigation
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RG
RGA
Sl
SOP
SW
TBD
TCE
UCRS
VOC
WAG

remediation goal

Regional Gravel Aquifer

site investigation

standard operating procedure
southwest

to be determined

trichloroethene

Upper Continental Recharge System
volatile organic compound

waste area group
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Contractor Number: DE-AC30-10CC40020

Contract Title: Paducah Gaseous Diffusion Plant Paducah Environmental Remediation Project
Work Assignment Number: N/A

1.

Identify guidance used to prepare QAPP:

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Implementing Environmental Quality Systems, Version 2.0, 126 pages.

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 1 UFP QAPP Manual, Version 1.0, 177 pages (DTIC
ADA 427785 or EPA-505-B-04-900A).

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 2A UFP QAPP Worksheets, Version 1.0, 44 pages.

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 2B Quality Assurance/Quality Control Compendium:
Minimum QA/QC activities, Version 1.0, 76 pages.

Identify regulatory program:  Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) and Federal Facility Agreement for the
Paducah Gaseous Diffusion Plant, DOE/OR/07-1707 (FFA)

Identify approval entity: DOE, EPA Region 4, and Kentucky Department for Environmental

Protection (KDEP)

Indicate whether the QAPP is a generic or a pr PP (circle one).

List dates of scoping sessions that were held:  February 2010-DQO Scoping: Southwest Plume

Remedial Design Support Investigation
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Title: RDSI Characterization Plan for
SW Plume

Revision Number: 1

Revision Date: 4/2012

QAPP Worksheet #2 (Continued)
QAPP Identifying I nfor mation

6.  List dates and titles of QAPP documents written for previous site work, if applicable:

Title: Approval Date:

Data and Documents Management and Quality Assurance Plan for 10/5/1998
Paducah Environmental Management and Enrichment Facilities,
DOE/OR/07-1595&D2 (DOE 1998b)

7.  List organizational partners (stakeholders) and connection with lead organization:
DOE, EPA Region 4, KDEP

8. Listdatausers: DOE, LATA Kentucky, subcontractors, EPA Region 4, KDEP
9. If any required QAPP elements and required information are not applicable to the project, then
indicate the omitted QAPP elements and required information on the attached table. Provide an

explanation for their exclusion here.

No elements specifically are omitted from this QAPP.
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Title RDSI Characterization Plan for

SW Plume
Revision Number: 1
Revision Date: 4/2012

QAPP Worksheet #2 (Continued)
QAPP Identifying I nfor mation

Required QAPP Element(s) and

Corr esponding QAPP Section(s) Required Information Worksheet No.
Project Management and Obj ectives
2.1 Title and Approval Page - Title and Approval Page 1
2.2 Document Format and Table of Contents - Table of Contents 2
2.2.1 Document Control Format - QAPP Identifying Information
2.2.2 Document Control Numbering
System
2.2.3 Table of Contents
2.2.4 QAPP Identifying Information
2.3 Distribution List and Project Personnel Sign- | - Distribution List 3,4
Off Sheet - Project Personnel Sign-Off Sheet
2.3.1 Distribution List
2.3.2 Project Personnel Sign-Off Sheet
2.4 Project Organization - Project Organizational Chart 5,6,7,8
2.4.1 Project Organizational Chart . Communication Pathways
2.4.2 Communication Pathways - Personnel Responsibilities and Qualifications
2.4.3 Persqn_nel_Respon3|b|I|t|es and Table
244 g;éj\cl:glc'?'?;iz?ng Requirements and . _?_pecial Personnel Training Requirements
e . able
Certification
2.5 Project Planning/Problem Definition - Project Planning Session Documentation 9,10
2.5.1 Project Planning (Scoping) (including Data Needs tables)
2.5.2 Problem Definition, Site History, and |. project Scoping Session Participants Sheet
Background - Problem Definition, Site History, and
Background
- Site Maps (historical and present)
2.6 Project Quality Objectives and - Site-Specific Project Quality Objectives 11,12
Measurement Performance Criteria - Measurement Performance Criteria Table
2.6.1 Development of Project Quality
Obijectives Using the Systematic
Planning Process
2.6.2 Measurement Performance Criteria
2.7 Secondary Data Evaluation - Sources of Secondary Data and Information 13
- Secondary Data Criteria and Limitations
Table
2.8 Project Overview and Schedule - Summary of Project Tasks 14,15, 16

2.8.1 Project Overview
2.8.2 Project Schedule

- Reference Limits and Evaluation Table
- Project Schedule/Timeline Table
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Title RDSI Characterization Plan for

SW Plume
Revision Number: 1
Revision Date: 4/2012

QAPP Worksheet #2 (Continued)
QAPP Identifying I nfor mation

Required QAPP Element(s) and

Corresponding QAPP Section(s) Required Information Worksheet No.
M easur ement/Data Acquisition
3.1 Sampling Tasks - Sampling Design and Rationale 17,18, 19, 20,
3.1.1 Sampling Process Design and - Sample Location Map 21,22
Rationale - Sampling Locations and Methods/SOP
3.1.2 Sampling Procedures and Requirements Table
Requirements . Iytical Methods/SOP Requirements Table
3.1.2.1 Sampling Collection A_na yheal g
Procedures - Field Quality Control Sample Summary
3.1.2.2 Sample Containers, Volume, | Table
and Preservation - Sampling SOPs
3.1.2.3 Equipment/Sample Containers | - Project Sampling SOP References Table
Cleaning and - Field Equipment Calibration, Maintenance,
Decontamination Procedures Testing, and Inspection Table
3.1.2.4 Field Equipment Calibration,
Maintenance, Testing, and
Inspection Procedures
3.1.2.5 Supply Inspection and
Acceptance Procedures
3.1.2.6 Field Documentation
Procedures
3.2 Analytical Tasks - Analytical SOPs 23,24,25
3.2.1 Analytical SOPs - Analytical SOP References Table
3.2.2 Analytical Instrument Calibration - Analytical Instrument Calibration Table
Procedures ) - Analytical Instrument and Equipment
3.2.3 Analytical Instrument and Equipment | Maintenance, Testing, and Inspection Table
Maintenance, Testing, and Inspection
Procedures
3.2.4 Analytical Supply Inspection and
Acceptance Procedures
3.3 Sample Collection Documentation, - Sample Collection Documentation Handling, 26, 27
Handling, Tracking, and Custody Tracking, and Custody SOPs
Procedures - Sample Container Identification
3.3.1 Sample Collection Documentation - Sample Handling Flow Diagram
3.3.2 Sample Handling and Tracking - Example Chain-of-Custody Form and Seal
System
3.3.3 Sample Custody
3.4 Quality Control Samples - QC Samples Table 28
3.4.1 Sampling Quality Control Samples - Screening/Confirmatory Analysis Decision
3.4.2 Analytical Quality Control Samples Tree
3.5 Data Management Tasks - Project Documents and Records Table 29, 30

3.5.1 Project Documentation and Records
3.5.2 Data Package Deliverables

3.5.3 Data Reporting Formats

3.5.4 Data Handling and Management
3.5.5 Data Tracking and Control

- Analytical Services Table
- Data Management SOPs

A5-13




Title RDSI Characterization Plan for

SW Plume
Revision Number: 1
Revision Date: 4/2012

QAPP Worksheet #2 (Continued)
QAPP Identifying I nfor mation

Required QAPP Element(s) and . . Worksheet
Cc??respon%ing QAPP Seéti)on(s) Required Information No.
Assessment/Over sight
4.1 Assessments and Response Actions - Assessments and Response Actions 31,32
4.1.1 Planned Assessments - Planned Project Assessments Table
4.1.2 Assessment Findings and Corrective | . Audit Checklists
Action Responses - Assessment Findings and Corrective Action
Responses Table
4.2 QA Management Reports - QA Management Reports Table 33
4.3 Final Project Report
Data Review
5.1 Overview
5.2 Data Review Steps - Verification (Step 1) Process Table 34, 35, 36, 37

5.2.1 Step I: Verification

5.2.2 Step Il: Validation
5.2.2.1 Step lla Validation Activities
5.2.2.2 Step b Validation Activities

5.2.3 Step HlI: Usability Assessment
5.2.3.1 Data Limitations and Actions

from Usability Assessment

5.2.3.2 Activities

- Validation (Steps lla and Ilb) Process Table
- Validation (Steps lla and I1b) Summary Table
- Usability Assessment

5.3 Streamlining Data Review

5.3.1 Data Review Steps To Be Streamlined

5.3.2 Criteria for Streamlining Data Review

5.3.3 Amounts and Types of Data
Appropriate for Streamlining

A5-14




Title RDSI Characterization Plan for

SW Plume
Revision Number: 1
Revision Date: 4/2012

QAPP Worksheet #3
Minimum Distribution List

The distribution for this project-specific QAPP will be the same as that used for other FFA documents.

Below is the current version of this list.

Standard Distribution List—FFA Documents

REGULATORY DISTRIBUTION

D1 and D2 Documents

Document | Redline® | E-copy” | CD
Environmental Protection Agency (EPA)
Turpin Ballard/Jennifer Tufts (original letter) 2 1 P P
Jana Dawson, TLI (copy of letter) 1 - P P
State of Kentucky (KY)
Todd Mullins (original letter) 3 1 P 1
Gaye Brewer (copy of letter) 1 - P -
U.S. Department of Energy (DOE)
DOE* 1 1 P 1
Citizens Advisory Board (CAB)® - - - 2

LATA Environmental Services of Kentucky, LLC (LATA Kentucky)®

Document Management Center (DMC)

DMC-RC (unbound) 1 1 P -

Administrative Record (unbound) 1 1 P 1

National Resource Damage Assessment (NRDA) Trustees

Kentucky Department of Fish & Wildlife

Tim Kreher | - | - | - | 1

Kentucky Energy and Environment Cabinet

Dr. Len Peters, Cabinet Secretary | - | - | - | 1

Tennessee Valley Authority

Cynthia Anderson - - - 1

Robert Casey - - P -

A. Stephens - - P -

U.S. Fish & Wildlife

Tony Velasco - - - 1
TOTAL DISTRIBUTION 10 5 - 15

 For KY, one redlined hard copy is sufficient if the document is less than 100 pages. If the document is greater than 100 pages, KY would
like an additional redlined hard copy. For D2 documents, DOE has requested 3 redlined copies and 8 comment response summaries (CRS).
Two additional redlined copies will be generated for the AR file and for the DMC file if the DOE letter cites that a redlined copy is enclosed.
CRSs in response to DOE comments are provided to DOE only.

® Electronic distribution will be made via e-mail for documents less than 35 MB, otherwise the link to the Public Documents Web site will be
provided. DOE will be responsible for sending the e-copy e-mail. LATA Kentucky is responsible for posting to the Public Documents Web
site.

¢ CDs are provided to Kim Crenshaw.

¢ Environmental Reporting and Deliverables Quality (ERDQ)/Document Production (within the Regulatory Management group) will provide
CDs to Eddie Spraggs who will make distribution of the CDs.

¢ Additional copies needed for LATA Kentucky personnel are not included in the above totals. ERDQ will provide copies to the appropriate
administrative staff to complete distribution of these documents.
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APPENDIX C

SAMPLING AND ANALYSIS PLAN ADDENDUM FOR
CHARACTERIZATION OF VOLATILE ORGANIC COMPOUND
LEVELS IN THE REGIONAL GRAVEL AQUIFER AT SOLID WASTE
MANAGEMENT UNITS 211-A AND 211-B
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ADDENDUM

Addendum to the Remedial Design Work Plan for Solid Waste Management Units 1,
211-A, and 211-B Volatile Organic Compound Sources for the Southwest Groundwater
Plume at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, Sampling and
Analysis Plan, DOE/LX/07-1268&D2/R2/A1

Introduction: This addendum documents how groundwater samples will be collected from the Regional
Gravel Aquifer (RGA) upgradient and downgradient of Solid Waste Management Units
(SWMUs) 211-A and 211-B at the Paducah Gaseous Diffusion Plant (PGDP). The
resulting sampling data will be evaluated, along with existing soil data collected from the
Upper Continental Recharge System (UCRS) and uppermost RGA, to determine whether
volatile organic compound (VOC) [primarily trichloroethene (TCE)] source levels are
significant enough to warrant active remediation, Alternative 8, or if long-term
monitoring with interim land use controls (LUCs), Alternative 2, is sufficient.

Final Characterization Report for Solid Waste Management Units 211-A and 211-B
Volatile Organic Compound Sources for the Southwest Groundwater Plume at the
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-1288&D2,
(DOE 2013) presents the results of a 2012 investigation of the soils in the area of
SWMUs 211-A and 211-B down to a depth of 60 to 65 ft, including the upper RGA.
Based on evaluation of the TCE levels in the investigation soil borings, the
U.S. Department of Energy (DOE) issued a Notification Letter on July 10, 2013,
(Blumenfeld 2013) in which DOE documented a reduced volume and mass of TCE
present at SWMUSs 211-A and 211-B, compared to volume and mass estimates presented
in the Record of Decision (ROD) (DOE 2012a). As a result, DOE estimated a shortened
time frame for meeting the remedial goals and recommended selection of Alternative 2,
long-term monitoring with interim LUCs, as the final remedy for SWMUs 211-A and
211-B.

In a letter dated February 25, 2014, (Tufts 2014) the U.S. Environmental Protection
Agency (EPA) noted the following project-related uncertainty:

...sources may be underestimated by sampling only soils which indicate
concentrations at discrete points. Groundwater samples reflect
cumulative impacts from source areas, and are necessary along with soil
samples, for estimating contaminant volume and mass...Additional RGA
monitoring wells should be installed at SWMU 211-A and 211-B so that
an informed decision regarding the impact of the source areas to
groundwater can be determined. This data can be used to refine the mass
calculation and also determine source impact to RGA groundwater.

Under the provisions of Section XIX, Additional Work, of the PGDP Federal Facility
Agreement (FFA), EPA requested that the work be performed under an amendment to
Remedial Design Work Plan for Solid Waste Management Units 1, 211-A, and 211-B
Volatile Organic Compound Sources for the Southwest Groundwater Plume at the
Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2012b).
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Purpose:

Boundary:

Number of
Borings:

Drilling
Method:

Sampling
Method:

Determine the TCE and degradation product levels in the RGA upgradient and
downgradient of SWMUs 211-A' and 211-B before a remedy selection is made for the
SWMUSs. The FFA parties have agreed that the following sampling approach will provide
a sufficient basis on which to evaluate SWMUs 211-A and 211-B and determine the
appropriate remedy:

e Drill and sample and analyze TCE and TCE degradation product’ levels in
groundwater throughout the thickness of the RGA in 6 sample borings to characterize
the VOC levels in groundwater upgradient and downgradient of the areas of
SWMU 211-A (east and west areas) and SWMU 211-B.

The physical boundaries are the SWMUs 211-A and 211-B areas, from a depth of 65 ft
below ground surface® (bgs) to the base of the lower continental deposits (the main
geologic member of the RGA), which is approximately 90 to 100 ft bgs. The
investigation areas correspond to upgradient and downgradient sides of SWMU 211-A
and within SWMU 211-B.*

The six direct push technology (DPT) sample borings are shown in Figure C.1. Table C.1
provides the approximate coordinates for the DPT sample borings.

DPT

For the vertical profiling of TCE levels in RGA groundwater, the intent is to sample
groundwater at 5-ft depth intervals beginning at a depth of 65 ft bgs and continuing to the
base of the lower continental deposits. The following is the sampling approach:

1. Advance a DPT dual-tube sampler to a depth of 65 ft bgs, using a string of DPT inner
rods with a bottom drive point within the sampler to keep soils from collecting inside
the soil sample system.

2. At 65 ft depth, retract the inner sample rods to allow unimpeded groundwater flow
into the string of outer DPT rods.

3. Using a water level probe, measure the depth to water within the string of outer DPT
rods and determine the flooded volume of the outer DPT rods left in place.

4. Lower a cleaned purge/sample pump system into the string of outer DPT rods to
within 3 ft of the bottom of the DPT rods.

1 SWMU 211-A includes discrete east and west areas of higher levels of TCE contamination. For purposes of this addendum, the
term “SWMUs” will designate SWMU 211-B and the discrete east and west areas of SWMU 211-A.

2 For the purposes of this investigation, the analytes of interest are TCE; 1,1-dichloroethene (DCE) (1,1-DCE); cis-1,2-DCE;
trans-1,2-DCE; and vinyl chloride.

% Soil samples collected for the 2012 Remedial Design Site Characterization provide results used to characterize VOC levels in
soil down to a depth of 65 ft.

* Locations downgradient of SWMU 211-B are inaccessible because of the proximity of the C-720 Building. The characterization
of the impact of SWMU 211-B on the RGA will be assessed with a DPT sample boring installed within the SWMU 211-B
primary area of soil contamination, hereafter referred to as the “downgradient” location.

C-4



Plant ————— g~
North T N~ A e
A | 211-A-089 | g \ - %L@T—
Downgradient | =v 1—r
- O 211-A-047
. Downgradient| - |
$2000 —
e L=
O 211-A-045
pgradient

211-A-048
Upgradient

$2250 -+
C-720

LEGEND
O RGA profile location (DPT Sample Boring)

TCE in soil > 1,000 pg/kg

TCE in soil > 75 pg/kg and < 1,000 pg/kg

S2500
—|_ 211-B-021

In lieu of
Downgradient

S2750

211-A-046 _
Upgradient|

o - . |
» [ — . & /=

150 200 250 Faat

U.S. DEPARTMENT OF ENERGY
DOE PORTSMOUTH/PADUCAH PROJECT OFFICE
PADUCAH GASEOQUS DIFFUSION PLANT

Figure C.1. Map of Proposed DPT Sample Boring Locations
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Table C.1 SWMUs 211-A and 211-B DPT Sample Borings and Monitoring Wells

. . . Approximate Plant Coordinates
Sample Boring Relationship East North
Sample Boring 211-A-045 Upgradient Location of East -4890 -2060
- East Side of East SWMU 211-A SWMU 211-A (see Table C.2)°
Sample Boring 211-A-046 Upgradient Location of East -5030 2145
- South Side of East SWMU 211-A SWMU 211-A (see Table C.2)
Sample Boring 211-A-047 Downgradient Location of -5030 1955
- North Side of East SWMU 211-A East SWMU 211-A
Sample Boring 211-A-048 Upgradient Location of 5180 2135
- South Side of West SWMU 211-A West SWMU 211-A
Sample Boring 211-A-049 Downgradient Location of 5260 1955
- North Side of West SWMU 211-A West SWMU 211-A
Sample Boring 211-B-021 Beneath/“Downgradient” of 5130 -2600
- Internal Boring for SWMU 211-B SWMU 211-B
5. Purge groundwater from inside the string of DPT rods to remove the initial turbid

water and develop a natural gravel pack at the bottom of the DPT rods. At a
minimum, purge 3 times the determined volume of the flooded DPT rods.

After purging the minimum “3 times” volume and once turbidity has visually
decreased and stabilized, continue pumping at a rate of 1 liter/minute or less and
monitor the water stabilization parameters: specific conductance, pH, and turbidity
with a water quality meter.

After the purge water quality parameters have stabilized—defined as 3 consecutive
measurements taken 3 (or more) minutes apart with less than 10% variance of all
3 parameters—begin the process to collect the water sample by reducing the pumping
rate to 300 milliliter/minute (or less)® and monitor for further stabilization of the
sample water quality using a water quality meter coupled with an in-line flow cell.

Monitor for the parameters: specific conductance, pH, turbidity, dissolved oxygen,
and temperature; continue pumping from the well until all 5 of the sampling
parameters have stabilized. The sample water quality parameters have stabilized
when measurements of all 5 of the parameters vary within approximately 10% over
the last 2 consecutive measurements that are 3 (or more) minutes apart.

— If the turbidity is 100 nephelometric turbidity units (NTUSs) or less, reduce the
sample stream rate to 100 milliliter/minute or less and collect samples for
laboratory analysis directly from the effluent stream.

— If the turbidity is greater than 100 NTUs, reduce the sample stream rate to
100 milliliter/minute or less and direct the sample stream through a clean
groundwater sample filter prior to collection of samples for laboratory analysis.

Remove the pump system and sound the depth of the open string of outer DPT rods.
The sounding tape must use a stainless steel weight. If sediment has accumulated
inside the outer DPT rod string, retract the outer DPT rods, as required, for the

® Two upgradient sample locations will be evaluated for the East SWMU 211-A area to assess the uncertainty of local RGA flow
directions (northerly or westerly). The location that has the higher TCE levels will be used as the upgradient location.
® A separate pump system, suitable for low-flow sampling, may be used.
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Quality
Assurance:

Project

sediments to fall out. Then, replace the inner string of DPT rods with the bottom
drive point and advance the DPT dual-tube sample system 5 ft below the previous
sample depth.’

10. Repeat the above sampling and advancement sequence to the base of the lower
continental deposits, as indicated by a change in resistance to advancement of the
DPT dual-tube sample system at a depth of 90 to 100 ft.

If a submersible or bladder pumping system is used, decontaminate the pumping
system (using procedure PAD-ENM-2702, Decontamination of Sampling Equipment
and Devices) before each purging/sampling event. If an inertial pumping system is
used, clean the outside of the tubing of the inertial pump with deionized water and a
clean, moist wipe: flush the interior of the tubing of the inertial pump with soap
water, tap water, and analyte-free water, consistent with PAD-ENM-2702, before
each depth’s purging/sampling event.

Groundwater sampling and analysis to determine TCE levels across the thickness of the
RGA upgradient and downgradient of the SWMUs were not included in the 2012
investigation of soils in the area of SWMUs 211-A and 211-B. Attachment C1 provides
revised tables to the project Quality Assurance Project Plan, documented as
Attachment A5 of the Remedial Design Work Plan for Solid Waste Management Units 1,
211-A, and 211-B Volatile Organic Compound Sources for the Southwest Groundwater
Plume at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2012b), to
incorporate the groundwater sampling and analysis.

Documentation:

Investigation
Decision Rules:

The results of this additional sampling will be documented in an addendum to Final
Characterization Report for Solid Waste Management Units 211-A and 211-B Volatile
Organic Compound Sources for the Southwest Groundwater Plume at the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky, DOE/LX/07-1288&D2 (DOE 2013).

The primary intent of the field investigation is to compare dissolved TCE levels in the
RGA in associated upgradient and downgradient locations at SWMU 211-A and to
compare TCE levels beneath SWMU 211-B to expected upgradient TCE levels (assumed
to be less than 10 ppb based upon PGDP process history) to determine the impact of the
SWMUs upon RGA groundwater quality. An initial assumption is the downgradient-
upgradient comparisons will be depth-discrete.

The following are the general decision rules:

" If the dual-tube sampling systems meets refusal (is unable to penetrate farther) in the RGA, a continuous string of smaller
diameter DPT probe rods will be used to “pre-probe” through the RGA to the next sample depth. Upon completion of “pre-
probe” activities, the dual-tube sampling system will be advanced to the next sample depth and sampling will continue. Should
DPT prove ineffective at sampling in the RGA, a small-diameter hollow stem auger rig with a center rod/pilot bit system would
be used as the drilling method. Sampling would be conducted through the hollow stem augers.
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e IF dissolved TCE levels in the RGA are substantially® higher in the downgradient
side of the SWMU,? THEN the increased dissolved TCE level is a measure of the
impact of the SWMU upon RGA groundwater quality.

e |IF dissolved TCE levels equal or exceed 11,000 pg/L in either the upgradient or
downgradient location, THEN the sampled groundwater may have come in contact
with dense nonagqueous-phase liquid (DNAPL).

Letter Notification
Decision Rules:

Once the approved groundwater analyses are available for review, DOE will evaluate the

data and prepare a revised Letter Notification, identifying DOE’s recommendation for
final remedy selection for SWMUs 211-A and 211-B.

The data from DPT profiling will be evaluated holistically to determine impacts from
SWMUs 211-A and 211-B on RGA groundwater quality (Table C.2 identifies interwell
comparisons). In general, the following decision rules will be applied to the vertical
characterization of RGA groundwater quality, with the exception of the case of a lower
RGA DNAPL:

Table C.2. DPT Sample Boring Comparisons

SWMU DPT Borings for Upgradient/Downgradient Comparison
211-A East | Either 211-A-045 or 211-A-046 (whichever has higher TCE) vs 211-A-047
211-A West | 211-A-048 vs 211-A-049

211-B 211-B-021 vs assumed background (10 pg/L, or less, TCE)

SWMU 211-A

The following are the general decision rules to be applied to SWMU 211-A (decisions
will be based upon review of all data).

For the case where DPT results indicate substantial contamination in the upper or middle
RGA [matches the conceptual site model (CSM) of the ROD] (Figure C.2):

e |F the average of downgradient minus upgradient TCE levels is less than
approximately 400 ppb,’® THEN the CSM and the predicted TCE mass in the UCRS
are confirmed. The remedial action will be implementation of long-term monitoring.

e |IF the average of downgradient minus upgradient TCE levels are greater than
approximately 400 ppb and less than 11,000 ppb, THEN the CSM is valid, but the
TCE mass in the UCRS is greater than estimated. The remedial action will be
implementation of enhanced bioremediation and long-term monitoring.

® The term “substantial” is intended to mean a comparatively “significant” or “important” level, in the context of all other sample
analyses of this investigation that are related to the SWMU. An absolute value or magnitude should not be inferred.

° For SWMU 211-B, located on the south side of C-720 where no upgradient dissolved TCE is suspected, dissolved TCE levels
in the DPT samples collected beneath the SWMU will be assumed to represent the “downgradient” impact of the SWMU on the
RGA.

10 The 400 ppb exceeds the expected impact of SWMUs 211-A and 211-B to the RGA.
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For the case where DPT results indicate substantial contamination in the lower RGA only
in both the upgradient and downgradient locations (Figure C.3), an upgradient source is
impacting TCE levels beneath the SWMU. The CSM is invalid. The FFA parties must
confer to evaluate the impact of the upgradient source.

For the case where DPT results indicate substantial contamination throughout the RGA in
both the upgradient and downgradient locations (Figure C.4), an upgradient source is
impacting TCE levels beneath the SWMU (both upgradient and downgradient DPTs have
substantial TCE levels). The FFA parties must confer to evaluate the impact of the
upgradient source. If a SWMU 211-A remedial action is considered beneficial, the
following decision rules apply in the upper or middle RGA (in the zone of higher TCE):

e |IF the average of downgradient minus upgradient TCE levels is less than
approximately 400 ppb, THEN the CSM and the predicted TCE mass in the UCRS
are confirmed. The remedial action will be implementation of long-term monitoring.

e |IF the average of downgradient minus upgradient TCE levels is greater than
approximately 400 ppb and less than 11,000 ppb, THEN the CSM is valid, but the
TCE mass in the UCRS is greater than estimated. The remedial action will be
implementation of enhanced bioremediation and long-term monitoring.

For the case where DPT results indicate substantial contamination throughout the RGA in
the downgradient location only, dispersed DNAPL ganglia are present throughout the
RGA (only downgradient DPTs have substantial TCE levels). The CSM is invalid. The
FFA parties must confer to evaluate the impact of the discovered DNAPL.

SWMU 211-B

Decision rules for SWMU 211-B are similar to those above but modified to account for
the single DPT. The following decision rules well be applied to SWMU 211-B (decisions
will be based upon review of all data).

For the case where DPT results indicate substantial contamination in the upper or middle
RGA (matches CSM of ROD) (Figure C.5):

o |F the average of TCE levels beneath SWMU 211-B is less than approximately
400 ppb, THEN the CSM and the predicted TCE mass in the UCRS is confirmed.
The remedial action will be implementation of long-term monitoring.

o |F the average of TCE levels beneath SWMU 211-B is greater than approximately
400 ppb and less than 11,000 ppb, THEN the CSM is valid, but the TCE mass in the
UCRS is greater than estimated. The remedial action will be implementation of
enhanced bioremediation and long-term monitoring.

For the case where DPT results indicate substantial contamination in the lower RGA only
(Figure C.6), an upgradient source is impacting TCE levels beneath the SWMU. The
CSM may be invalid. The FFA parties must confer to evaluate the impact of the
upgradient source.
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An unexpected case would be where DPT results indicate TCE levels are uniform
throughout the RGA or increasing with depth (Figure C.7). An upgradient source is
impacting TCE levels beneath the SWMU throughout the RGA. The FFA parties must
confer to evaluate the impact of the upgradient source. If a SWMU 211-B remedial action
is considered beneficial, the following decision rules apply in the upper or middle RGA
(in the zone of higher TCE):

o |F the average of upper and middle RGA TCE levels is less than approximately
400 ppb, THEN the CSM and the predicted TCE mass in the UCRS are confirmed.
The remedial action will be implementation of long-term monitoring.

e IF the average of upper and middle RGA TCE levels is greater than approximately
400 ppb and less than 11,000 ppb, THEN the CSM is valid, but the TCE mass in the
UCRS is greater than estimated. The remedial action will be implementation of
enhanced bioremediation and long-term monitoring.
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