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EXECUTIVE SUMMARY

The Department of Energy (DOE) has conducted a Removal Site Evaluation
(RSE) under authorities delegated to the agency under Section 104 of
the Comprehensive Environmental Responsibility, Compensation and
Liability Act (CERCLA), through Executive Order 12580. The RSE was
performed to determine whether the conditions present at the Plant 1

- Pad -warrant-—a removal--action under  CERCLA; consistent  with Section—

300.410 of the National Contingency Plan (NCP). Based upon the
information in the RSE, DOE has determined that a removal action is
appropriate and has issued an Action Memorandum. The objective of the
removal action is to implement interim actions to mitigate the
continuing release of contaminants from the Plant 1 Pad until final
remediation.

This document provides a work plan for United States Environmental
Protection Agency (USEPA) review and comment which describes the
removal action and is consistent with the 1990 CERCLA Consent Agreement
between DOE and USEPA. In addition, the work plan fulfills the intent
of the commitment made by DOE in Section 3.8d of the Amended Consent
Decree to supply Ohio Environmental Protection Agency (OEPA) with a
submittal for the Plant 1 Pad setting forth the closure plan
information, data and schedules for review, comment and approval. DOE
will submit to OEPA closure plan information, data and schedules as set
forth under OAC 3745-66-10 through OAC 3745-66-20 and consistent with
1990 CERCLA Consent Agreement schedules for Operable Unit No. 3 with
the revised FMPC Part B Permit Application by October 1991, consistent
with Section 3.11 of the Amended Consent Decree.

The proposed removal action involves three major stages of activity
which involve: (I) interim runoff control, (II) soil removal, new pad,
and covered controlled storage construction, and (III) installation of
sealed concrete over existing contaminated concrete and covered
controlled storage construction.

The proposed removal action, coupled with the ongoing operational
improvements described in this plan will significantly mitigate
contaminated runoff from the Plant 1 Pad, provide an additional storage
facility which meets 40 CFR 264 requirements for hazardous/mixed waste
storage and provide a modern facility that will contribute to the
efficient performance of FMPC’s long term remedial actions.
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INTRODUCTION

This document provides a work plan describing a proposed removal action
for the Plant 1 Pad. The objective of the removal action is to mitigate
the continuing release of contaminants from the Plant 1 Pad until final
remediation is performed under Operable Unit No. 3. The proposed action
is initiated by DOE under authorities delegated to it under Section 104 of
CERCLA, through Executive Order 12580. As required by the 1990 CERCLA
Consent Agreement between USEPA and DOE, this work plan, outlining the
proposed removal action, is being submitted to USEPA to allow an
opportunity for review and comment. This work plan is also being
submitted to OEPA for review, comment, and approval in fulfillment of the
commitment made by DOE in Section 3.8d of the Amended Consent Decree to
supply OEPA with a submittal for the Plant 1 Pad setting forth the closure
plan information, data and schedules.

The FMPC is not intending to perform closure of the Plant 1 Pad at this
time; final closure of the Plant 1 Pad will occur with the final remedial
action. The proposed removal action is protective of human health and the
environment and will be conducted consistent with all CERCLA and RCRA
requirements.

The proposed removal action work plan details three stages of activity.

- Stage I involves the installation of a membrane on the west edge of Plant

1 Pad extending into the adjacent grassy area where contaminated runoff
has occurred. The membrane will provide a clean surface for rainwater
runoff to the storm sewer system and provide run-on control during
construction in this area. Stage II involves removal of soils from the
area until a level of 35 pCi/gram of total uranium contamination is
attained in the grassy area west of the existing Plant 1 Pad. The
activity level of 35 pCi/gram for uranium was adopted from the NRC Branch
Technical Position as presented in the Federal Register on October 23,
1981. A new 100,000 square foot pad will be constructed including two
40,000 square foot covered controlled storage structures. Stage III of
activity involves installation of a clean layer of concrete, sealed
between two impermeable barriers, over the 375,000 square feet of existing
Plant 1 Pad. A 22,500 square foot covered storage area and new curbing
will also be erected on the new concrete.

Each stage of the proposed removal action will greatly minimize the
potential for continuing release of contamination from the Plant 1 Pad.
Stage I, involving installation of the membrane and partial perimeter
curb, will prevent continued contaminated runoff onto the adjacent grassy
areas west of the pad and prevent contamination on the west edge of the
pad and the grassy area from being transported to the storm sewer. Stage
11, involving the construction of a new sealed concrete pad and covered
storage, will significantly reduce the deterioration of drums through
covered storage and prevent rainwater from providing a pathway for
transport of contamination to the environment. Construction of curbs and
control sumps within the covered structures will prevent the migration of
contamination from leaking drums or spills to the environment. Stage III,
involving the installation of sealed concrete over the existing pad
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concrete, will immobilize the contamination under the sealed concrete and
mitigate the potential for transport into the environment. In addition,
by resurfacing the existing pad with new sealed concrete, curbing of the
pad perimeter, and adjusting grades for stormwater control, the continuing
release from the surface of the pad and through the pad to adjacent and
underlying soils will be mitigated.

The three stages of the proposed removal action also contribute to the
efficient performance of long-term remedial actions anticipated for the

FMPC. Mitigating the continuing release of contamination from the Plant
-1 Pad will reduce the total amount of contaminated soil that will need to

be addressed under the final remedy. The removal of contaminated soil
from the grassy area west of the Plant 1 Pad will eliminate the need for
this action under the final remediation. The installation of sealed
concrete over the existing contaminated, deteriorated Plant 1 Pad will
mitigate further migration of this contamination, thus reducing the
magnitude of future cleanup under the remediation. Finally, most of the
currently conceived final remedy options for most of the other Operable
Units will require large staging areas for containers holding exhumed
waste materials. The construction upgrade of the Plant 1 Pad provides a
significant staging area that will contribute to the efficient performance
of final remedial actions.

'FMPC BACKGROUND

The Feed Materials Production Center (FMPC) is a uranium production
facility owned by the US Department of Energy. The location of the 1050
acre site is shown in Attachment 1, Figure 1. The FMPC was placed on the
National Priorities List (NPL) in 1989. The DOE is conducting a Remedial
Investigation and Feasibility Study (RI/FS) and other response actions
under a 1990 CERCLA Consent Agreement with the USEPA.

Since the early 1950’s, various chemical and metallurgical processes have
been used to manufacture uranium products for the defense complex. The
FMPC ceased these operations in July 1989. Substantial quantities and
varieties of waste materials were generated during production operations.
Some of the current waste inventory contains radioactive materials and
some contains both radioactive and hazardous constituents, as defined
under the Resource Conservation and Recovery Act (RCRA). It is expected
that a large part of the waste materials handled during the remedial phase
will also contain similar constituents.

Since July of 1989, uranium production has been halted at the FMPC, and
restart of uranium production activities in the future is unlikely. As of
October 1, 1990, responsibility for the FMPC 1is administratively
transferred from the Defense Programs Division to the Environmental
Restoration and Waste Management Division of the DOE in order to better
manage the activities of the site.
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PLANT 1 PAD BACKGROUND
3.1 MATERIAL STORAGE

Plant 1 is the "sampling plant" for the FMPC and is therefore the location
for sampling of large amounts of uranium metal process residues and waste
materials. The concrete storage pad associated with Plant 1, which has
been designated as a Hazardous Waste Management Unit (HWMU), has been used
as a drum storage location to support these operations since 1952. The
Plant 1 Pad and adjacent unpaved area comprises approximately 12 acres on
the northwest side of the process area as shown in Attachment 1, Figure 2.

The material types stored in the past, currently stored, and intended for
future storage on the Plant 1 Pad are detailed in the Table 3-1.

TABLE 3-1

PAST, CURRENT, AND FUTURE PLANT 1 PAD USE

MATERIAL TYPE PAST CURRENT FUTURE
Low Level Waste X X X
Unevaluated Waste X

Copper Scrap X X X
Construction Rubble X X X
Recoverable Material . X X X
Mixed/RCRA Waste X X
CERCLA Waste X X

Low level wastes (LLW) include scrap pallets, drummed uranium residues,
and miscellaneous drummed materials such as dirt, concrete, and asbestos.
The Tow level wastes are intended to be stored on the pad until planned
processing and disposal actions are completed.

The approximately 45,000 drums of unevaluated waste stored on the Plant 1
Pad will fall into one of three categories once a RCRA evaluation is
completed per the schedules set forth in the Proposed Amended Consent
Decree. The wastes will either be classified as RCRA wastes, mixed RCRA
wastes or LLW. The majority of these containers are drums which contain
various uranium residues from FMPC processes. The final completion date
for the RCRA evaluation, as detailed in the Proposed Amended Consent
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Decree is September 1992, with interim completion dates for specified
material categories. The plan is to move the drums/containers, which are
evaluated to be RCRA, into FMPC RCRA storage units as identified in the
Part A Permit Application within 60 days after identification as a RCRA
waste.

If storage space which meets RCRA and Ohio hazardous waste storage
requirements is not available, DOE will store such wastes in a manner as
protective of human health and the environment as possible. Also, DOE

will perform daily leakage inspections on all such containers that are not

- “Jocated under cover, and shall, within sixty (60) days of a determination
that sufficient RCRA storage space is not available, submit a plan and
schedule for OEPA approval for short-term storage of such wastes. DOE
will perform weekly inspection in accordance with 40 CFR 265.15 and
265.174, and OAC 3745-65-15 and 3745-66-74 on all such containers.

The 1,375 tons of copper scrap stored on the Plant 1 Pad are included as
part of the DOE Oak Ridge Metals Management Program. The copper scrap is
planned to be removed from the Plant 1 Pad at some future date, when the
implementation phase of the program is finalized.

Construction rubble containers, including sea/land, boxes, and drums, are
staged on the Plant 1 Pad prior to disposal. The containers primarily
contain dirt, concrete, metal, and asbestos. This practice will continue
as it minimizes handling/transportation of the waste on-site prior to
disposal.

Recoverable materials, such as enriched residues with high uranium content
and solid uranium metal, are also stored on the Plant 1 Pad. The FMPC is
currently evaluating off-site shipment or indoor long term storage of this
material.

Mixed/RCRA wastes have been stored on the Plant 1 Pad in the past and
subsequently moved to RCRA storage upon evaluation. Once the Phase A/B
construction is complete and the Part A Permit Application is revised to
include the Plant 1 Pad, mixed/RCRA wastes are planned to be stored in the
Phase A/B structures. The earliest date for mixed/RCRA waste storage is
estimated to be November of 1991 pending a November 1990 start of the
Phase A/B construction. Storage of evaluated RCRA/mixed waste on the
Plant 1 Pad is not planned prior to completion of the Phase A/B
construction unless existing FMPC storage facilities become filled. In
this case, the actions as outlined under the unevaluated waste paragraph
will be implemented.

CERCLA waste currently stored on the Plant 1 Pad includes drums of soil
cuttings from RI/FS well borings that have been determined not to be
hazardous wastes. The inventoried CERCLA well cuttings will be
dispositioned pending receipt of representative analytical data as to
their radionuclide concentration. In the future, the upgraded Plant 1 Pad
will provide a staging area for any CERCLA related wastes, as necessary.

R°
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3.2 PAD CONDITION AND RELEASES

Materials containing varying amounts of uranium (U metal, UO;, UF,, and
U0,), thorium, and other hazardous substances are stored on the Pfant 1
Paé. Some of the carbon steel drums used to store wastes on the pad have
deteriorated as a result of extended exposure to the elements, thereby
increasing the risk of release of hazardous material to the environment.
Sections of the pad have no curbs for containment and therefore, some
portion of the pad drains onto the adjacent grassed area, nor are there
sumps for collecting and controlling the stormwater runoff from the pad.
In addition, a portion of the drums are being evaluated for RCRA
constituents and are undergoing characterization pursuant to 40 CFR 261.
RCRA materials identified so far include drums of barium salts and drums
of waste oils contaminated with 1,1,1-trichloroethane and lead. Materials
containing quantities of solvents (1,1,1-trichloroethane,
tetrachloroethylene, methylene chloride, and xylene) have also been
identified on the pad.

On February 12, 1990, during the movement of material to RCRA storage, 200
drums were identified as having an accumulative inventory loss of 4,261
pounds. These materials have reportable quantity limits ranging from one
pound to one thousand pounds, e.g. material codes, D004 and D005, and
because some of the drums were in a deteriorated condition, a potential
release above the reportable quantity may have occurred. The initial
verbal report was made by DOE to all appropriate agencies on February 13,
1990 with a written report issued to the state and local emergency
planning agencies on March 13, 1990.

On May 8, 1990, the FMPC reported a potential release of a hazardous waste
from the Plant 1 Pad as the result of weight discrepancies discovered
during the overpacking and movement of 319 containers stored on this pad.
Pursuant to 40 CFR 355.40(b) and OAC 3750.06(D), a written follow-up
report was submitted within 30 days of the occurrence of the event. The
report was submitted on June 6, 1990, to the OEPA, the State Emergency
Response Commission (SERC), and various Tlocal emergency planning
committees.

Additionally, the pad has a number of cracks and control joints which may
serve as a route of contamination release. On July 17, 1990, a minor
event occurred on the Plant 1 Pad related to drum movements. A fork
truck, which was routinely moving drums, drove over a deteriorated section
of the pad and a drum shifted causing a spill. The material was cleaned
up and operations were ceased until the conditions of the pad were
improved. The rough surface of the pad has also been the subject of
numerous complaints from Waste Operations personnel related to potential
back injuries.

3.3 WATER DRAINAGE

The Plant 1 Pad is currently not covered and therefore, is exposed to any
precipitation that may fall onto it. The majority of the runoff from the
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pad drains to approximately 14 storm sewer catch basins and manholes which
feed directly into the storm sewer system. From the storm sewer system,
collected water is pumped to Manhole 175.

Prior to 1988, the runoff from the north and west side of the Plant 1 Pad
flowed west through a culvert and into the Waste Storage Area where it
eventually drained into Paddy’s Run Creek. The detail of the water
drainage from the Plant 1 Pad prior to October 1988 is shown in Figure 3-

1.

~~— - -~Currently, stormwater draining from the pad area onto the adjacent soils

has been rerouted to discharge to the existing process area storm sewer
system. This water previously flowed through the Waste Pit Storage Area
and discharged to Paddy’s Run. The drainage ditch which redirected the
flow to the storm sewer system was completed in 1988 and resulted in a
reduced uranium discharge level to Paddy’s Run. Two work items were
completed to accomplish the rerouting of these flows. These items are as
follows:

1.

Integral curbs were provided along the southwest corner perimeter of
the Plant 1 Pad. The runoff water collected, along with the existing
localized storm sewer flow which previously discharged to Paddy’s Run,
was routed easterly, via a new storm sewer, to discharge into the
existing process area stormwater collection system.

A previously existing drainage outlet culvert leading from the
drainage area north and west of the Plant 1 Pad was plugged. The
culvert is located under the west plant perimeter gravel roadway at
the northwest corner of the Plant 1 Pad. The slope of the drainage
ditch upstream of the culvert was reversed to flow east toward an
existing plant storm sewer. A new inlet to the existing storm sewer
line was constructed to collect this rerouted runoff and convey it to
the existing Storm Water Retention Basin (SWRB). The current water
drainage from the Plant 1 Pad is shown in Figure 3-2.

3.4 RCRA STATUS

The Plant 1 Pad had been listed as an inactive unit in the FMPC’s modified
Part A Permit Application submitted to USEPA/OEPA in March 1989. At that
time, a RCRA Storage Permit was not sought, based upon the previous
projected RCRA storage requirements of the facility. Since a storage
permit was not sought in the March 1989, Part A Application, no design
capacity was listed on Form 3 of the Part A. The FMPC modified and
resubmitted to OEPA its Part A Application in September 1990. The
September 1990, modified Part A Application includes the TCLP hazardous
waste numbers and includes the Plant 1 Pad intended storage design
capacity. The June 1991, modified Part A Application resubmittal will
include all of the FMPC HWMUs and include EPA waste codes/quantities
consistent with the waste/material evaluations being conducted in
accordance with the Proposed Amended Consent Decree. The FMPC will submit
a modified Part B Application to USEPA/OEPA by October 1991, which will
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modify the appropriate sections to include the Plant 1 Pad as a RCRA
storage facility.

Because the FMPC is seeking a RCRA Storage Permit for the Plant 1 Pad,
including the construction upgrade, a closure plan must be included in the
facilities RCRA Permit Application meeting the requirements of OAC 3745-
66-12 and 40 CFR 264.12. It is DOE’s intention that the information,
data, and schedules in the Proposed Amended Consent Decree Closure
information submittal, be consistent with the information, data, and
schedules developed pursuant to the 1990 CERCLA Consent Agreement. The
submittal of this proposed Removal Action Work Plan, along with the
closure plan information is intended to meet the Proposed Amended Consent
Decree information commitment.

The intent of the Plant 1 Pad Closure requirements is to minimize the need
for further maintenance af the facility after closure and to protect human
health and the environment. The Plant 1 Pad Closure information to be
included in the modified Part B Application and the Amended Consent Decree
submittal will describe the following actions: :

¢ Remove all stored material from the pad.
¢ Clean pad surface by high pressure washing.

*+ Collect and analyze wash water to determine proper disposition
(Hazardous waste vs. nonhazardous waste).

¢ Collect and analyze rinseate samples to determine if the pad has been
decontaminated.

s  Repeat high pressure washing and rinseate analysis up to a total of
three times, if needed, to achieve cleanup to regulatory levels.

* Certify closure.

It is important to note that the final remediation under Operable Unit No.
3, which includes the existing Plant 1 Pad and affected contiguous soils,
will address any soil and perched water contamination.

3.5 STORED DRUM MANAGEMENT

In order to supplement the three stage removal action described in this
work plan, the FMPC has set forth a program to minimize environmental
impact of stored, drummed materials at the FMPC. The actions listed below
are being or have been implemented to mitigate spills/leaks from drums on
the Plant 1 Pad.

» Overpacking of deteriorated drums on the Plant 1 Pad.

» Daily drum leakage inspections.




4.0

* Weekly inspection consistent with 40 CFR 265.15 and 265.174 and OAC
3745-65-15 and 3745-66-74.

e Operation of a lined staging area for deteriorated drums prior to
overpacking.

* Relocation of a lined staging area for deteriorated drums prior to
overpacking.

e Completed rearrangement of remaining Plant 1 Pad drums to provide
-~ -adequate aisle spacing for Teakage “inspections.  —~ ~ :

e Completed expedited repair of pad deterioration that would permit safe
movement of the drums to achieve adequate aisle spacing. The repair
consists of filling in deteriorated sections of the pad and cutting
away severely cracked areas with subsequent replacement of the needed
concrete. This repair was conducted in concert with the drum
movements. Controls were used during the repair to minimize the
spread of contamination and to drum the waste for subsequent
evaluation.

* Completed erection of a 6,226 square foot tension support structure on
the Plant 1 Pad as a demonstration project for storage/staging of
contaminated materials/containers.

A1l of the above'actions, as detailed in the "FMPC Drum Management Plan"
are consistent with the Proposed Amended Consent Decree commitments and
will result in a substantial environmental improvement at the FMPC.

SUMMARY OF EXISTING SAMPLING DATA

Extensive sampling has been completed in the Plant 1 Pad area in support
of the proposed removal action, the FMPC Environmental Monitoring program,
and the ongoing Remedial Investigation/Feasibility Study. These samples
were collected to characterize the existing environmental conditions and
to assess the nature and extent of any chemical or radiological
contaminants present at that location. The sampling focused on the
surface and subsurface soils adjacent to and under the Plant 1 concrete
pad and the groundwater present in the glacial till and the regional
aquifer in the vicinity of the pad. The following presents a brief
summarization of the results of these characterization efforts. The
Removal Site Evaluation, as presented in Attachment 1, presents a
summarization of available data collected in the vicinity of the pad.
Off-site laboratories included ORNL and IT in Oak Ridge, Tennessee and
Enwright Labs in Greenville, South Carolina.

qo°
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4.1 SOILS

Soil sampling has been completed both adjacent to and under the existing
Plant 1 Pad. This sampling included:

* Collection of surface soil samples at 21 locations at discrete depth
intervals immediately off the western edge of the pad in support of
the proposed removal action. Samples were collected in accordance
with FMPC Environmental Monitoring Procedures with radiochemical,
inorganic and EP Toxicity analysis performed at the FMPC Laboratories
and volatile organic analysis at off-site laboratories.

» Collection of surface soil samples at 7 locations beneath the concrete
on the western edge of the pad in support of the proposed removal
action. Samples were collected in accordance with FMPC Environmental
Monitoring procedures, with radiochemical, inorganic and EP Toxicity
analysis at the FMPC Laboratories and volatile organic analysis at
off-site laboratories.

* Collection of surface soil samples from 47 locations in the grassy
area west of the pad, in support of the proposed removal action.
Samples were collected in accordance with FMPC Environmental
Monitoring procedures, with radiochemical analysis performed at the
FMPC Laboratories.

* Collection of 23 surface soil samples from directly beneath the
concrete pad, in support of the FMPC Environmental Monitoring Program.
Samples were collected in accordance with Environmental Monitoring
procedures, with radiochemical analysis performed at the FMPC
Laboratories and inorganic and organic analysis performed at off-site
laboratories.

= Collection of subsurface soil samples during the completion of 6
borings through the pad and 17 borings adjacent to the pad as part of
the ongoing FMPC RI/FS. Samples were collected and analyzed in
accordance with protocols defined within the FMPC RI/FS Work Plan
Rev.3.

Available analytical results for the noted samples, with the exception of
the 23 surface soils samples beneath the pad, are presented in Attachment
1. The 23 surface soil samples, which were just recently collected, are
currently undergoing laboratory analysis for substances on the Hazardous
Substance List.

4.1.1 SURFACE SOIL SAMPLES

As identified above, surface soil samples were collected from 28 locations
along the western edge of the pad, 23 locations under the pad and from 47
locations in the grassy area to the west of the pad. Surface soil samples
were analyzed for a range of radiological and chemical parameters.
Collected samples were analyzed for one or more of the following:




» Total Thorium

e Total Uranium

*  Total Metals (Eight Primary)
e EP Toxicity (Metals)

» Volatile Organics

«  Hazardous Substance List (HSL) . . — . o o

As identified in Attachment 1, analysis for total metals was completed on
a . series of surface soil samples along and under the western edge of the
concrete pad. As depicted in Appendix A, analytical results from the soil
samples indicated a range of concentrations for barium and lead. No
significant variation occurred between the samples collected beneath the
pad and those collected adjacent to the pad. Two samples located under
the western edge of the pad (locations 22 and 23) exhibited the highest
concentrations of barium (236 and 1080 ppm) in the uppermost depth
samples. The maximum total lead concentrations were typically found in
samples collected adjacent to the pad as compared to under the pad. No
significant concentrations of the remaining six primary metals were
identified in the collected samples.

EP Toxicity analysis for the eight primary metals was also completed on
the surface soil samples adjacent to the western edge of the pad. The
results of this analysis indicated no individual samples exceeding the
regulatory threshold in 40 CFR 261. More significantly, the results of
the EP Toxicity analysis provides an indication of the relative immobility
of the metals within the clay rich till matrix underlying the Plant 1 Pad
area.

Volatile organic analysis was performed on samples collected from the 28
locations adjacent to the western edge of the pad. This analysis included
the target organic compounds of xylene, -acetone, methylene chloride and
carbon disulfide. As summarized in Attachment 1, these target organics
were identified in low concentrations (less than 40 ppb) in several
discrete samples. These concentrations typically showed significant
reductions with depth. As previously defined, 23 supplemental samples
collected from beneath the Plant 1 Pad are currently undergoing analysis
for the parameters on the Hazardous Substance List. This data is
anticipated to be received in late November 1990. Additionally, full
Hazardous Substance List analysis was completed on 2 individual samples
collected from immediately below the concrete in two RI/FS borings as
identified and reported in Section 4.1.2.

Radiochemical analysis was completed on all collected surface soil samples

as shown in Attachment 1. Radiochemical analysis of the samples collected .
- adjacent to and under the western edge of the pad and in the grassy area

west of the pad indicated the existence of above background concentrations
of uranium in surface soils across the area proposed to be impacted by the
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removal action. As expected, these concentrations showed significant
reductions with depth, being generally limited to the upper 2 feet of
soil. Available surface soil sampling data from beneath the pad (not at
the western edge) detected significantly lower concentrations than those
collected adjacent to the pad. Concentrations from surface soil samples
beneath the pad typically exhibited concentrations less than 30 ppm of
total uranium, with an arithmetic mean of 25 ppm of total uranium. These
concentrations are consistent with those identified in the uppermost
samples from the RI/FS subsurface borings, as presented in Section 4.1.2.

Above background concentrations of other naturally occurring radionuclides
were also detected in discrete surface soil samples. No general area of
contamination or trend could be established from this data. In general,
no individual soil sample exhibited the presence of a naturally occurring
radionuclide in concentrations significantly above background without the
presence of elevated total uranium concentrations in the same sample.

4.1.2 SUBSURFACE SOIL SAMPLES

As part of the ongoing RI/FS at the FMPC, 6 borings were completed through
the Plant 1 Pad, 4 borings immediately adjacent to the pad, and an
additional 13 borings in the vicinity of the pad area. Analytical results
from these samples are presented in Attachment 1. These borings were
completed in a manner consistent with the protocols defined within the
RI/FS Work Plan and the Production and Additional Suspect Area Addenda to
the Work Plan. The borings were advanced to a maximum depth of 20 feet or
until significant water was encountered within the glacial till. 1In the
event significant water was encountered, a 2 inch diameter PVC piezometer
was set to support groundwater quality and flow characterization. Water
quality information collected from these piezometers is discussed in
Section 4.2.

Subsurface soil samples collected during drilling were typically analyzed
for total wuranium and total thorium. More extensive analysis was
completed on samples from two borings through the pad (1345 and 1346),
including analysis for the parameters on the HSL. Radiochemical results
from the samples from the borings through the pad indicated above
background concentrations of uranium residing in the upper 2 feet of soils

~beneath the pad. These concentrations were typically localized to the

upper foot of soils with concentrations averaging less than 35 ppm of
total wuranium. Uranium concentrations decrease sharply with depth,
consistent with the surface soil samples collected adjacent to the pad.
This significant decrease in concentration with depth is consistent with
the hypothesis that the uranium was typically introduced into the
environment in an insoluble form. Vertical migration within the soil
matrix has been limited due to the impermeability of the underlying clays
and the natural affinity of uranium and other metals for clays and other
soil particles.

Subsurface soil samples collected from RI/FS borings off the edge of the
Plant 1 Pad and those completed in the vicinity of the pad exhibited above
background concentrations of total uranium in the uppermost samples.
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These concentrations, which averaged less than 50 ppm of total uranium,
decreased sharply with depth and typically were within the range of
background in samples collected from greater than 2 feet in depth.
Analytical results from these borings were generally consistent with the
surface soil samples collected from the same areas.

Soils samples collected from borings 1345 and 1346, located on the Plant
1 Pad, were analyzed for the substances on the HSL including volatile and
semi-volatile organics, inorganics, pesticides and PCBs. Of the
parameters on the HSL, only one organic parameter, trichlorethane, was
detected in measureable concentrations (10 mg/kg) in_one of the samples
from 1346. No pesticides or PCBs were detected in the samp]es collected
from the borings. As identified in Attachment 1, inorganic parameters on
the HSL were identified in the samples in varying concentrations. As
identified in Section 4.2, none of the listed inorganic parameters or
trichlorethane were detected in collected groundwater samples. Surface
soil samples collected from 23 locations beneath the concrete on the pad
will provide additional data to assess the statistical significance of the
inorganic analytical data from borings 1345 and 1346.

4.2 GROUNDWATER

Significant quantities of groundwater were encountered during the drilling
of five of the six borings through the Plant 1 Pad. As identified in
Attachment 1, piezometers were set in each of these borings for purposes
of withdrawing representative groundwater quality samples. The highest
concentration of total uranium in groundwater from the piezometers on the
Plant 1 Pad was 441 ppb in well 1339. The remaining piezometers exhibited
concentrations significantly less than 1339, with the maximum
concentration less than 45 ppb. Based upon the avaijlable information
(i.e. 1ithologic data, depth to groundwater, etc.), there is no evidence
to support the potential interconnection between 1339 and the other
piezometers on the pad. Additionally, as defined below, samples withdrawn
from wells screened within the sand and gravel aquifer hydraulically
downgradient of the pad have not exhibited the presence of significant
concentrations of radiological constituents.

Borings completed along the edge of the Plant 1 Pad exhibited
concentrations of uranium in ground water consistent with the samples
collected from piezometers on the pad. The maximum concentration of total
uranium in these piezometers was 40 ppb. Data from boring 1347 is
currently not available and is anticipated to be received in December,
1990. Concentrations of total uranium in the 17 piezometers completed in
the vicinity of the pad were significantly higher than those on or off the
edge of the pad. The maximum concentration of total uranium in the
piezometers installed in the vicinity of the Plant 1 Pad was 748 ppb, with
an average concentration of 207 ppb. Only one of the borings in the
vicinity of the Plant 1 Pad was located within the boundaries of the
proposed pad expansion portion of the removal action. This boring, 1341,

- exhibited a total uranium concentration of 28 ppb.
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5.0

As depicted in Attachment 1, a three well cluster (Location 55) resides
immediately to the east of the Plant 1 Pad. This well cluster includes
wells of 1000, 2000, and 3000 series. The 2000 and 3000 series wells are
screened within the regional groundwater aquifer and are Tlocated
hydraulically downgradient of the pad. Numerous samples have been
collected from these wells as part of the ongoing RI/FS and FMPC
Environmental Monitoring Program. This data, which is summarized in
Attachment 1, exhibits wells 2055 and 3055 to be within the range of
background for all naturally occurring parameters including the
radionuciides and 1inorganic constituents. No above background
concentrations of organic constituents were identified in the samples
collected from these wells. The excellent water quality found in the
Location 55 well cluster immediately downgradient of the Plant 1 Pad
strongly supports the hypothesis that the 1low concentration of
contaminants in the soils under and in the vicinity of the pad are being
bound by the clay rich soils. Data collected from these wells strongly
support the proposed Plant 1 Pad removal action.

NEED FOR REMOVAL

Consistent with Section 40 CFR 310.410 of the NCP, the DOE shall determine
the appropriateness of a removal action (interim response). Section 40
CFR 300.415 (b) (2) of the NCP defines eight factors that should be
considered in determining the appropriateness of a removal action. Five
of these factors, listed below, are specifically applicable to this
assessment.

40 CFR 300.415 (b) (2) (i) Actual or potential exposure to nearby human
populations, animals, or the food chain from hazardous substances or
poliutants or contaminants.

40 CFR 300.415 (b) (2) (ii) Actual or potential contamination of drinking
water supplies or sensitive ecosystems.

40 CFR 300.415 (b) (2) (iii) Hazardous substances or pollutants or
contaminants in drums, barrels, tanks, or other bulk storage containers,
that may pose a threat of release.

40 CFR 300.415 (b) (2) (v) Weather conditions that may cause hazardous
substance or pollutants or contaminants to migrate or be released.

40 CFR 300.415 (b) (2) (vi) Threat of fire or explosion.

The DOE has determined that an interim response is appropriate, due to the
current and on going potential for release of contaminants from the Plant
1 Pad area. The released contamination has the potential to migrate into
the environment, where it may result in human exposure or contamination of
drinking water supplies. An interim response to control stormwater runoff
from this area and deter the further releases of contaminants from leaking
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6.0

drums should be undertaken. The Removal Site Evaluation (RSE) is included
in Attachment 1.

PROPOSED PLANT 1 PAD REMOVAL ACTION

The objective of the removal action is to impiement interim actions to
mitigate the continuing release of contaminants from the Plant 1 Pad until
final remediation. L

6.1 Stage I - Installation of a Membrane and Partial Perimeter Curb

The first stage of the proposed removal action involves the installation
of a membrane and partial perimeter curb on the northwest side of the
Plant 1 Pad and continuing into the grassy area west of the pad as shown
in Figure 6-1. The purpose of the membrane (herculite or similar
material) is to provide a means of preventing stormwater runoff from
coming into contact with the existing concentrations of hazardous
substances residing in the surface soils along the western edge of the
pad. The installation of the curb will clearly define the existing
drainage divide and provide a mechanism for the membrane to be anchored.
The membrane will provide run-on control for Stage II of the removal
action by acting as a clean surface to channel rain water runoff. After
the contaminated soils are removed from the Stage II area, the membrane
will continue to be placed over the excavation area until the placement of
concrete for the new pad sections. During the Stage III removal action,
both the membrane and partial perimeter curb will be removed in
preparation of the new surface.

6.2 Stage II - Soil Removal and Phase A/B Construction

Stage II of the removal action involves removal of contaminated soil down
to an average activity concentration of 35 pCi/gram of total uranium
followed by the Phase A/B pad construction. Phase A/B is new pad
construction and will provide 80,000 square feet of covered controlled
storage with the erection of two 40,000 square foot structures. Final
construction drawings and specifications are provided in Attachment 4 for
information. These construction plans provide a detailed description of
the proposed construction activities. These structures will be erected on
curbs for containment and will be internally subdivided into four discrete
quadrants. Each quadrant will be provided with a centrally located trench
drain which will lead to a sump. These drains and sumps have no
connection to site drainage systems and serve only to collect rinseate in
the event of a leak or spill. The trench drains and sumps will be sealed
with a chemically resistant epoxy coating. Similarly, the new concrete
pad storage surface will be sealed with an 86 mil chemically resistant
polyurethane wear surface. The area involved includes approximately
86,000 square feet of grassed area and 7,000 square feet of overlap on the
existing pad’s west side. Water drainage after completion of Stage II
action is shown in Figure 6-2.
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Stage II of the removal action will involve the excavation of
approximately 3,300 cubic yards of material (soil and concrete) based upon
the sampling and analysis results of the area. Approximately 15% or 495
cubic yards of the material is estimated to exceed 100 pCi/gram of total
uranium contamination and will be containerized and staged on the existing
Plant 1 Pad. The containerized rubble will then be sampled and analyzed
per Section 8.0 of the Work Plan and if determined to be non-RCRA will be
scheduled for disposal off-site. If the containers are determined to
contain RCRA constituents, the containers will be properly labeled and
placed into proper storage.

The remaining 85% of material removed during Stage II excavation is
estimated to contain between 35 pCi/gram and 100 pCi/gram of total
uranium. This material will be stockpiled north of Plant 1 on a membrane
liner (herculite or polyethylene) and covered with a membrane liner to
minimize run-on or run-off. The stockpiled material will be sampled and
analyzed per Section 8.0 of the Work Plan to verify it is non-RCRA. Upon
verification that the stockpiled soils are non-RCRA, the soils will be
seeded to provide a more durable erosion control barrier. In the unlikely
event that the stockpiled material is determined to be RCRA, the
stockpiled soil will be containerized, labeled, and moved to appropriate
storage.

The excavated area described in the Stage II removal will be covered with
the membrane liner as described in Stage I until analytical verification
is received. Backfill of the excavated areas will be performed following
analytical verification that the build over criteria of an average
activity concentration of 35 pCi/gram of total uranium has been achieved.
Experience to date on other site construction actions support the usage of
total uranium concentrations as an indicator of the presence of
concentrations of other hazardous substances. The usage of total uranium
analytical results as the decision factor for initiating backfill
activities allows construction to proceed in several days versus a week or
more for other types of analyses. A1l of the soil excavations described
in Stage II of the removal action will be based on the existing analytical
data and verified by followup sampling as detailed in Section 8.0. Based
on previous experience, it is anticipated that this method will
conservatively achieve the build-over criteria and provide for protection
of the human health and environment.

Upon achieving the proper subgrade, clean granular fill will be placed and
compacted and a 12 mil polyethylene film vapor barrier will overlay the
granular base fill material. Reinforcing steel will then be set prior to
the placement of an 8" structural slab. Trench drains and sumps will be
formed and placed concurrent with the concrete pad with coatings being
subsequently applied. The erection of the permanent tent structures
represents the final construction activities of Stage II.

It is planned to initiate excavation at the south end of the jobsite as
existing grades form a central swale which runs northward. Therefore,
stormwater runoff will flow away from the new, clean excavation based upon
existing contours. (See Sheet C-2 of the project plans, Attachment 4.)
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This method will effectively control contaminated runoff from entering the
newly excavated jobsite.

A11 earthwork and excavation operations shall be performed as described in
the contract specifications, Division 2, Subsection 02100.05, Attachment
4. Adjacent and contiguous grades shall be cut and/or diked as necessary
to prevent surface runoff from these areas into the newly excavated area.
In addition, all diking shall be performed utilizing clean fill and all
dikes shall be covered with a membrane as described in Section 6.1. The

membrane shall extend over the dike and approx1mate1y 20 feet into

~-unexcavated -areas. ‘A1l joints shall be overlapped a minimum of 1 foot and
taped to form a seal. This method of diking and covering will essentially
maintain a dry condition surrounding excavated areas and prevent
contaminated surface runoff into new excavated areas. Prompt and timely
backfill of the excavated areas with clean bank-run gravel will prevent
jobsite erosion. Any decontamination of excavation equipment will be
conducted at the FMPC decontamination facility prior to off-site release.

6.3 Stage III - Phase C, D, and E Construction

Stage III of the removal action consists of construction of the remaining
pad upgrade. Phases C, D, and E primarily involve the resurfacing and
curbing of the existing pad and the construction of an additional 22,500
‘square feet of covered controlled storage in Phase D. The new concrete
surface and the controlled storage area in Phase D will be sealed and
coated as described in Phase A/B. Improved lighting and drainage control
are additional facets of Phases C, D, and E.

Stage III work will include removal and disposal of contaminated soils and
concrete for the purpose of installing spill retention areas within the
structure, upgrading the existing catch basins, and the capping of the old
pad surface. The surface will be prepared by sweeping of the existing pad
surface which may generate an estimated 10 cubic yards of material from
the concrete area. This portion of the pad upgrade will remove
approximately 5,000 cubic yards of soil and rubble which is necessary for
the new construction.

After preparation of the existing pad, a polyethylene barrier will be
placed prior to installing the new layer of concrete. In addition, all
new wearing surfaces will be covered with 86 mils of chemically resistant
polyurethane. The trenches and sumps in the controlled areas will be
coated with epoxy. Water drainage after completion of Stage III action is
shown in Figure 6-3.

Detailed construction drawings of the Phase C, D, and E construction will
be prepared per the schedule in Section 7.2.
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7.0

PROGRAM MANAGEMENT
7.1 Responsibilities

The DOE has been the lead agency for this removal action and will
coordinate and execute continuation of this removal action. As stated in
the Consent Agreement under CERCLA 120 and 106(a), if the DOE determines
under Section 104 that any activities or work being implemented under this
Consent Agreement may create an imminent threat to human health or the
environment from the release or threat of release of hazardous substance,
pollutant, contaminant, or hazardous constituent, it may stop any work or
activities for such period of time as needed to respond and take whatever
action is necessary to abate the danger. Reporting to the USEPA will be
in accordance with Section XXIII of the Consent Agreement.

USEPA and OEPA shall review, comment and approve the work plan and follow
progress through meetings and the Consent Agreement and Amended Consent
Decree progress reports.

Westinghouse Materials Company of Ohio (WMCO), the Maintenance and
Operations Contractor at the FMPC, will coordinate, manage, implement,
monitor activities and prepare all reports associated with the removal
actions in a manner consistent with DOE and regulatory guidance.

This removal action shall be managed by the WMCO/DOE Operable Unit 3 team,
to ensure compatibility with the final remedial action(s) selected for
Operable Unit 3. Data and results from this removal action will be used
to evaluate the final remedial options for Operable Unit 3. FMPC site
personnel will manage the project using FMPC-2201 Topical Manual, Project
Management Procedures.

A11 personnel involved will be trained in accordance with 29 CFR 1910.120,
the standard operating procedures for the work involved, and with the
requirements of the approved work plans. The effectiveness and integrity
of these installations will be assessed on a periodic basis. This will be
accomplished by personnel normally assigned those duties. Environmental
Compliance will monitor and report to WMCO management on runoff samples
outs;de the controlled area and Maintenance will inspect and repair the
facility.

7.2 Schedules

An overall integrated schedule for the three stages of the proposed
removal action is shown in Figure 7-1. Detailed schedules of each of the
Stages, I, II, and III, will be provided in future deliverables during the
removal action.
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8.0

SAMPLING AND ANALYSIS PLAN

Sampling Objectives

As identified in Section 4.0, extensive soil and groundwater sampling has
been previously conducted in the vicinity of the Plant 1 Pad. Additional
sampling is proposed to be conducted to support the Plant 1 Pad Removal
Action to achieve the following objectives:

T materials generated incidental to completing the construction
activities associated with the Removal Action.

* Ensure defined soil concentration based build-over criteria are
attained during the Removal Action.

e Provide long-term monitoring of the Removal Action system to ensure
continued protection of human health and the environment.

To achieve the sampling objective, samples are proposed to be collected
during the construction phase of the Removal Action and as a part of a
long-term monitoring program.

Construction-Related Sampling

As previously described, construction activities associated with the
Removal Action will involve the removal of a limited amount of concrete
and soil along the western edge of the Plant 1 Pad. These excavation
activities are being completed to support the construction of a pad
expansion which will support the erection of two 40,000 square feet
structures (Phase A/B). The affected area includes approximately 86,000
square feet of a grassed area and 7,000 square feet of existing concrete
pad. Additionally, -approximately 20-30 drums of sweepings will be
generated from the existing Plant 1 Pad in support of the implementation
of Stage III activities.

Soil Sampling

Removal and movement of soils will be strictly minimized during the
Removal Action. Soils along the western edge of the pad will be excavated
only to the extent necessary to attain required construction grades and to
ensure that an interim residual radioactivity (new construction) build-
over criteria of 35 pCi/g of total uranium is attained as averaged over an
established grid interval.

The criteria of 35 pCi/g (52 ppm) of total uranium in soil has been
adopted as a removal action cleanup level pending the establishment of
final cleanup standards through the RI/FS process. The selected criteria
represents a conservative action level which is both protective of human
health and the environment, and is consistent with DOE, NRC and proposed
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USEPA policies and guidance. The criteria was adopted from the NRC Branch
Technical Position as presented in the Federal Register on October 23,
1981. The NRC Branch Technical Position presents five options for the
disposal or onsite storage of thorium or uranium wastes from past nuclear
operations. Option 1 of the NRC Position paper proposes residual
radioactivity guidelines for natural thorium and depleted and enriched
uranium for properties with no future Tand use restrictions. For depleted
uranium, the NRC Position paper proposes a residual radioactivity
guideline of 35 pCi/g under the unrestricted future use scenario.

Available sampling data indicate the average isotopic ratio for the soils
in the vicinity of the Plant 1 Pad to be in the depleted range. The 35
pCi/g criteria is considered a conservative interim cleanup level as a
result of the existing institutional controls in place at the Plant 1 Pad
to 1limit exposure to these materials.

To verify that the build-over criteria (35 pCi/g total uranium) is
attained prior to backfill or build-over activities, the following field
sampling activities will be conducted:

+  Performance of real time radiological measurements during the
excavation process.

* Collection of statistically representative certification samples from
the base of the excavation.

A walk-over survey will be performed with a large volume scintillation
detector in the newly excavated area to provide a preliminary indication
to the construction force that the build-over criteria has been obtained.
The probe will be moved in a serpentine pattern over the entire affected
area with the detector as close as practical to the ground surface. The
survey will detect and identify areas which have elevated concentrations
of gamma-emitting radionuclides such as uranium and thorium daughters.
Identified "hotspots" will be excavated until the cleanup criteria (as
determined by the hand held instrument) is attained. It is anticipated
that the background radiation fields in the Plant 1 Pad area will be
sufficiently low to permit the use of the probe to detect activity
concentrations in excess of the build-over criteria.

As identified in Section 4.0, the extensive sampling performed in the
proposed excavation area has not identified significant concentrations of
target inorganics or organic constituents. During excavation operations,
realtime measurement of the presence of organic vapors will be conducted
using calibrated HNu, or OVA equipment. In the event that significant
vapors are detected (following the implementation of appropriate Health
and Safety adjustments) excavation operations will continue to remove all
visible (stained, etc.) contamination. In the event organics are detected
final certification soil samples will be analyzed for HSL’s. HSL analysis
will be performed by a laboratory defined in the RI/FS QAPP.

Following completion of excavation activities, a recoverable grid will be
established over the affected area. Statistically representative surface
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soil samples will be collected from within each grid. The grid interval
and sampling frequency will be dependent on the size of the excavation,
but will not, in any event, be less than four samples in a 100 square
meter area.

Six-inch core samples will be collected as required in a manner consistent
with the procedures defined within the RI/FS Sampling Plan and Quality
Assurance Project Plan.

Collected samples will be analyzed for the following parameters:

" Total ‘uranium
Isotopic uranium
Total thorium
Isotopic thorium
Total metals (eight primary metals)

Sample analysis will be completed in the FMPC Analytical Laboratory in
accordance with the FMPC Analytical Laboratories Quality Assurance Plan,
October, 1987. Analytical results will be transferred to the RI/FS
database.

Construction Rubble Sampling

Excavated soils exhibiting an in-situ activity concentration in excess of
100 pCi/g of total uranium, removed concrete and collected sweepings are
planned to be containerized for storage and/or off-site shipment. Exhumed
soils exhibiting activity concentrations between 35 and 100 pCi/g of total
uranium are planned to be stockpiled in a controlled manner pending the
completion of a hazardous waste determination.

Statistically representative samples are proposed to be removed from the
containers and the stockpile to characterize the stored waste materials
for purposes of determining the radiological properties of the materials
and to complete a hazardous waste determination. Samples shall be
collected and analyzed in strict accordance with the guidance provided by
SW-846, 3rd Edition, Test Methods for Evaluating Solid Waste.

Collected samples shall be analyzed for the following constituents:

Total uranium

Isotopic uranium

Total thorium

Isotopic thorium

Full TCLP

Hazardous Substance List

* & % % o O

Radiochemical analysis will be completed at the FMPC Laboratory in
accordance with the Analytical Laboratories Quality Assurance Plan,
October 1987. TCLP analysis will be performed at an appropriate off-site
analytical laboratory in accordance with the protocols defined in SW-846
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3rd Edition. Hazardous Substance List analysis will be performed in a
manner consistent with the protocols defined within the RI/FS QAPP.

Environmental Monitoring

To ensure the continued protection of human health and the environment, a
long term environmental monitoring program will continue in the vicinity
of the Plant 1 Pad. This program will be enhanced to focus more
appropriately on the environmental conditions present at the Plant 1 Pad.
The program will essentially have two key components, surface water and
groundwater monitoring.

Surface Water Monitoring Program

During construction water samples will be taken of the stormwater run-off
at the entrance to the storm sewer system (MH 200) on a monthly basis’.

Following the construction activities and during operations on the pad
water samples will be taken of the stormwater run-off on a quarterly basis
at the following areas:

i

at the inlet to the storm sewer system (MH 200)
¢ at the storm sewer MH 11

A1l samples of the stormwater run-off will be analyzed at the FMPC
laboratory for total uranium and total thorium. Samples will be collected
in a manner consistent with the RI/FS QAPP. Collected samples will be
transferred to the FMPC Laboratory for analysis in accordance with the
Analytical Laboratories Quality Assurance Plan, October 1987.

Groundwater Monitoring Program

The existing groundwater monitoring program will be enhanced to provide
additional monitoring in the vicinity of the Plant 1 Pad to identify any
changes in groundwater quality so as to ensure the continued protection of
human health and the environment. Groundwater monitoring will be
performed in both the perched water and the regional aquifer underlying
the Plant 1 Pad.

Groundwater quality sampling and water level data collected from the
following wells will provide a comprehensive monitoring program for the
~continued operation of the Plant 1 Pad.

A11 water samples will need to be taken consistent with the weather
conditions. If there has not been a storm event during the given time frame, no
sample will be taken due to the lack of stormwater runoff.
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Well
1342
1343
1345
1339
1055
2055
3055

-~ - ~The listed 1000 series wells provide a monitoring network within the
glacial till to identify and evaluate any changes in groundwater quality.
Wells 2055 and 3055 provide monitoring capabilities hydraulically
downgradient of the Plant 1 Pad within the regional sand and gravel
aquifer.

As previously indicated, extensive sampling has been performed to date in
these wells. To augment this baseline data, one round of samples will be
withdrawn from the listed wells prior to construction activities for full
Hazardous Substance List (HSL) analysis. These samples will be analyzed
in a manner consistent with the FMPC RI/FS Quality Assurance Project Plan
(QAPP).

Following the initiation of the construction phase of the Removal Action,
samples will be withdrawn from the listed 1000 series wells/piezometers on
a semi-annual basis. These samples will be analyzed for the parameters
listed in Table 8-1. Constituents detected in significant concentrations
in the HSL analysis will be added to the list in Table 8-1.

Ongoing throughout the Removal Action and until final actions are
implemented, samples will be withdrawn quarterly from Wells 2055 and 3055.
These samples will be analyzed for the constituents identified in Table 8-
1. Additionally, constituents detected in significant concentrations in
the HSL analysis will be added to the 1ist in Table 8-1.

A11 groundwater samples will be co]1ected in a manner consistent with the
protocols and procedures defined in the RI/FS QAPP.

Analysis of semi-annual and quarterly samples will be completed in the
FMPC Analytical Laboratory in accordance with the Analytical Laboratory
Quality Assurance Plan, October 1987. In the event organic compounds are
added to Table 8-1 as a result of the HSL sampling event, these analyses
will be performed at a laboratory as defined in the RI/FS QAPP.
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TABLE 8-1
GROUNDWATER ANALYTICAL PARAMETERS

Total Uranium Nitrate

Isotopic Uranium Selenium

Total Thorium Silver

Isotopic Thorium Arsenic

Barium Cadmium

pH Chromium (total)
Specific Conductance Fluoride

TOX Lead

T0C Sulfide

This monitoring and sampling program will be performed in conjunction with
sampling and analysis activities under Operable Unit 3 of the ongoing
RI/FS and resultant final remedial actions. The scope of this monitoring
and sampling program will not interfere with any activity in this area.

As stated in the Consent Agreement, if the DOE determines that any
activities or work being implemented under this Consent Agreement may
create an imminent threat to human health or the environment from the
release or threat of release of a hazardous substance, pollutant,
contaminant, or hazardous constituent, it may stop any work or activities
for such period of time as needed to respond and take whatever action is
necessary to abate the danger.

HEALTH & SAFETY PLAN

The work will be performed consistent with the Health and Safety Plan
prepared for the removal actions. A copy of the plan for the continuing
release is provided as Attachment 5 of this work plan. The plan
identifies, evaluates, and controls all safety and health hazards. In
addition, it provides for emergency response for hazardous operations.
The plan is consistent with 29 CFR 1910.120 and the FMPC Site Health and
Safety Plan.

Additional safety documentation will be prepared as necessary according to
FMPC-2116 Topical Manual "Implementing FMPC Policies and Procedures for
System Safety Analysis." FMPC-2116 has been prepared to implement DOE
Order 5481.1B - Safety Analysis and Review System and DOE/OR-901 -
Guidance for Preparation of Safety Analysis Reports.
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10.0 QUALITY ASSURANCE PLAN

This Removal Action will be conducted according to the overall quality
assurance program at the FMPC as described in the site Quality Assurance
Plan, FMPC 2139. The Quality Assurance Plan is based on the criteria
specified in ASME NQA-1, Federal EPA Guideline QAMS-005/80 and DOE Orders
5700.6 and 5400.1. Detailed requirements are implemented by the WMCO Site
Policies and Procedures Manual, FMPC-2054, by WMCO Departmental
procedures, and Topical Manuals. Specific quality assurance requirements
will be incorporated into written and approved procedures and during
personnel training.  The Quality Department -will -conduct- periodic ~ -
-~~~ “surveillances to verify compliance.
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REMOVATL, SITE EVALUATION

PLANT 1 PAD CONTINUING RELEASE

INTRODUCTION

The Feed Materials Production Center- (FMPC) is a uranium
processing complex owned by the U.S. Department of Energy (DOE).
The location of the 1050 acre site is shown in Figure 1. The FMPC
was placed on the National Priorities List (NPL) in 1989. The DOE
is conducting a Remedial Investigation and Feasibility Study
(RI/FS) together with other response actions under a 1990 CERCLA
Consent Agreement with the U.S. Environmental Protection Agency
(EPA) .

Since the early 1950's various chemical and metallurgical processes
have been used to manufacture uranium products for the defense
complex. The FMPC suspended these operations in July, 1989. A
substantial quantity and variety of waste materials were generated
during production operations, and more will be generated during the
remedial phase. Some of the current waste inventory contains
radioactive materials, and some contains both radioactive and
hazardous constituents, as defined under the Resource Conservation
and Recovery Act (RCRA), as amended. It is expected that part of
the waste materials generated during the remedial phase will also
contain similar constituents.

The Plant 1 Pad and adjacent area comprises approx1mate1y 12 acres
on the northwest side of the process area as shown in Figure 2.
Plant 1 is the "sampling plant" for the FMPC and is therefore the
location for sampling of large amounts of uranium metal process
residues and waste materials. The concrete storage pad associated
with Plant 1 has been used as a drum storage location to support
these operations since 1952.

The current inventory of the pad is approximately 45,000 drums. A
waste characterization study is underway to complete a hazardous
waste determination on the contents of these individual drums.
Drums known to contain hazardous wastes are being moved to more
appropriate storage facilities.

As detailed later in this document, above background concentrations
of uranium and thorium have been found in the Plant 1 Pad area, and
surrounding soils. In addition, various hazardous constituents
have also been detected. Some of the data included in this
document is undergoing a quality review. The data package will be
updated with the results of this review as appropriate.

1
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This Removal Site Evaluation (RSE) was initiated by the DOE under
authorities delegated to it under Section 104 of CERCLA, through
Executive Order 12580. It is being conducted to determine whether
the conditions present at the Plant 1 Pad warrant a removal action
under CERCLA, consistent with Section 300.410 of the National
Contingency Plan (NCP). Any response action taken will incorporate
the substantive requirements of CERCLA, RCRA, and NEPA.

If a removal action is appropriate, the evaluation of response
alternatives will take into consideration the long-term remedial
action objectives for the Plant 1 Pad, which is part of Operable
Unit 3 under the RI/FS. The removal action alternative chosen will
contribute to the efficient performance of any anticipated long-
term remedial action, to the extent practicable.

At present, the DOE is also taking actions on Plant 1 Pad area that
are designed to comply with a Proposed Amended Consent Decree for
RCRA, negotiated between the DOE and the State of Ohio. These
activities include waste/material characterization, drum movements
to achieve adequate aisle spacing, and daily/weekly drum
inspections.

SOURCE TERM
General

There are existing areas of contamination on and around the Plant
1 Pad. The origin of this contamination includes the potential
historical release of material from drums stored on the pad. Most
of the carbon steel drums used to store materials on the pad have
deteriorated as a result of exposure to the weather. There is a
risk for continued releases from materials stored on the pad to the
surrounding environment.

Materials containing varying amounts of uranium metal (ingots and
scrap), UO, (reactor recycle tails), UF,, U;0, and thorium (ThF, and
ThO, high luoride), as well as drums of barium salts, waste oils
contaminated with 1,1,1 trichloroethane, and lead have been stored
on the pad.

Presently, there are several ways contaminants can enter the
environment from releases from the Plant 1 Pad: rain water runoff
penetrating cracks in the pad and entering the soils below; runoff
that flows directly into the storm sewer system; and runoff which
flows from the northwest side of the pad onto the adjacent soils.
In addition, airborne releases of dried material can reach the
environment.

The assumptions for exposure pathways include, but are not limited
to, resuspension of radionuclides in the soils (inhalation),
surface water runoff (the receptor could be wildlife) and

2




infiltration to an underlying aquifer. This "buried wvalley"
aquifer has been designated to be .a "sole source aquifer" by the
U.S.EPA under Section 1424(e) of the Safe Drinking Water Act.
Migration/transportation of contaminants (from the Plant 1 Pad)
into the aquifer has not been established, however, the possibility
for vertical migration exists. Exposure to contaminants would
occur only if the ground water reaches the surface and is used by
individuals and/or wildlife (ingestion or irrigation).

Source Specific

Sampling on, through, and around the pad area is on-going.
Available data indicate that elevated levels of thorium and uranium
isotopes exist under the pad and in the surrounding soils, as well
as above background levels of barium and lead. Discrete samples
have also indicated the presence of target organics such as
acetone, methylene chloride, carbon disulfide, and xylene in soils
adjacent to the pad.

A) Runoff from the Pad

Limited sampling of the rainwater runoff from the Plant 1 Pad has
been performed in the past. These data demonstrate that the Plant
1 Pad runoff contains elevated levels of uranium.

B) Contamination on the Pad

There has also been sampling of the pad materials in association
with expedited repairs made to the pad (discussed under Controls in
Place to Address Potential Threats). Complete analytical results
of this sampling are not yet available. It is anticipated that the
analytical results of these samples will be consistent with other
sampling done in the area.

C) Surrounding Environment

Sampling of the soils and perched water both around and under the
pad also shows contamination. These results are presented in
Appendix A.

Near the pad, the average radionuclide concentrations from Table A-
4 at and near the soil surface are 298 ppm uranium and 27 ppm
thorium. The average barium concentration from Table A-1 found in
this area was 79 ppm. Above background concentrations of lead were
also detected. Analysis for targeted organics found up to isolated
incidences of 40 ppb for methylene chloride, 18 ppb for xylene, 12
ppb for carbon disulfide. The concentrations of acetone were
unclear due to its presence in the blanks and the extreme ranges at
the same sample locations.

]0°
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The concentrations of radionuclides just under the pad are an
average of 410 ppm uranium and 30 ppm thorium. The sampling effort
also found elevated levels of barium and lead. The results from
the analysis for targeted organics are not available.

The results from the perched water samples near the pad showed a
maximum of 689 ppm total U and the results from under the pad
showed a maximum of 441 ppm total U.

D) Groundwater

A cluster of groundwater monitoring wells is located just east of
the Plant 1 Pad, at Location 055. Wells 1055, 2055, and 3055 have
been placed in the till, the upper portion of the sand and gravel
aquifer, and in the mid-portion of the aquifer, respectively. The
groundwater flow in the regional aquifer in this area is to the
east. Wells 2055 and 3055 are hydraulically downgradient of the
Plant 1 Pad.

Results from sampling and analysis of these wells are presented in
Tables 9 and 10. The groundwater in this area contains relatively
low levels of metals and radionuclides and no target organics have
been detected. Some of these data are undergoing quality review,
as stated in the introduction to this document.

EVALUATION OF THE MAGNITUDE OF THE THREAT

Controls in Place to Address Potential Threats

Several programs are in place that will provide a reduction in the
risk of further releases and contamination from the pad. These
programs are described below. :
A) Drum Management Plan
The FMPC drum management plan is a comprehensive, phased plan
designed to facilitate the proper management of waste drums
stored at the FMPC. This plan includes:
0 Characterization of waste materials in the drums;

0 Prioritization of leaking containers, with overpacking of
the most severely deteriorated drums first;

0 Movement of drums containing hazardous waste to indoor
storage (as space is available);

0 Daily leak inspections on the Pad.




B) Drum Transport

There are safety and spill concerns associated with the
movement of drums on the pad due to the poor condition of the
surface of the pad in some places. Expedited repairs of the
concrete surface, a maintenance operation, has been completed.
This project 1nvolved the resurfacing (with removal of broken
surface) of severely damaged concrete, and patching of less
severely deteriorated areas. The broken concrete and cutting
water has been drummed and sampled. This material is being
stored on the Plant 1 Pad until analytical results are
received. - :

These expedited repairs were initiated before the preparation
of this RSE. Any additional (updated) data will be maintained
with this record.

C) Temporary Cover

Another action taken was the erection of a temporary cover
over a portion of the Plant 1 Pad. This project involved the
installation of a 5,226 square foot tension support structure
as a demonstration project at the FMPC. The purpose of the
project is to evaluate the viability of using similar
additional structures for covered storage of drums and other
materials, and to demonstrate the ease of construction and
mobility of these types of structures.

The demonstration will last six months to one year. During
this period, approximately 1500 to 2500 drums will be stored
under the cover.

Remaining Threat

The above programs will facilitate more controlled operation and
management of the pad area, but will not abate the current
contamination levels of the pad nor eliminate the potential for
additional releases. These remaining threats are discussed below.

A) Continuing Release

In the past, drums in various states of deterioration were stored
on the pad. Material leaking or seeping from these containers was
washed off onto the pad during periods of rainfall. This material,
along with contaminants present on the pad from previous releases,
may be carried by runoff to the grassy area on the west side of the
pad and to the storm sewer system (and ultimately to the Great
Miami River).

Qo0
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While it is recognized that the pad will be included within the
Record of Decision for Operable Unit 3, current and near term plans
require its use as a staging and enhanced storage area. Therefore,
the potential for a continuing release exists.

B) Soils Around the Pad

The potential threat posed by the above background levels of
uranium and thorium found in the surface soils near the Plant 1 Pad
is the potential for human and environmental exposure to the
contaminants as a result of suspension of the soil particles in the
atmosphere and/or the potential migration of the contaminants
through wind and water erosion. The average concentration of the
contaminants in the soil are 298 ppm total uranium and 27 ppm total
thorium. It is very likely that these concentrations will exceed
clean-up levels for remediation of the FMPC soils. Several recent
remedial projects have adopted residual soil activity
concentrations for final cleanup actions consistent with the 1981
NRC Branch Technical Position Paper (BTP) on the disposal or on
site storage of uranium and thorium materials. Concentrations
discussed in this BTP included 35 pCi/g (approx. 50 ppm) for
depleted uranium in soils (Aerojet 1984; Colonie, NY 1986) and 10
pCl/g for natural thorium (Th-232 plus Th-228 and other daughters
in equilibrium).

Also, the migration of the contaminated soil to previously clean
areas could result in more extensive soils cleanup as part of final
remedial action.

ASSESSMENT OF THE NEED FOR AN INTERIM RESPONSE

Consistent with section 40 CFR 310.410 of the National Contingency
Plan (NCP), the DOE shall determine the appropriateness of a
removal action (interim response). Section 40 CFR 300.415 (b) (2)
of the NCP defines eight factors that should be considered in
determining the appropriateness of a removal action. Five of these
factors, 1listed below, are specifically applicable to this
assessment.

40 CFR 300.415 (b)(2)(i) Actual or potential exposure to
nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants.

40 _CFR 300.415 (b)(2)(ii) Actual or potential contamination
of drinking water supplies or sensitive ecosystems.




40 CFR 300.415 (b)(2) (iiji) Hazardous substances or pollutants
or contaminants in drums, barrels, tanks, or other bulk
storage containers, that may pose a threat of release.

40 _CFR 300.415 (b} (2)(v) Weather conditions that may cause
hazardous substance or pollutants or contaminants to migrate
or be released.

40 CFR 300.415 (b)(2)(vi) Threat of fire or explosion

APPROPRIATENESS OF A RESPONSE

If a planning period of 1less than six months exists prior to
initiation of a response, DOE will prepare an EA-FONSI, Interim
Response Action Memorandum. The Action Memorandum will describe
the selected response and supporting documentation for the
decision. This will serve as the decision document for the RI/FS
Administrative Record.

If it is determined that there will be planning period greater than
six months before an action is initiated, DOE will prepare an EA-
FONSI, Interim Response, Engineering Evaluation/ Cost Analysis
(EE/CA) Approval Memorandum. This memorandum is to be used to
document the threat to public health and the environment. It would
then serve as the decision document for the Administrative Record
File.

The DOE has determined that a time critical removal action is
appropriate, due to the current and on going potential for release
of contaminants from the Plant 1 Pad area. The released
contamination has the potential to migrate into the environment,
where it may result in human exposure or contamination of drinking
water supplies. A removal action to control stormwater runoff from
this area and deter the further releases of contaminants from
leaking drums should be undertaken.

TM
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APPENDIX A

PLANT 1 PAD SAMPLING AND ANALYSIS

INTRODUCTION

The Plant 1 Pad area is illustrated in Figure 1. 1In order to
characterize conditions at the Plant 1 Pad, surface and
subsurface soil and groundwater samples were collected and
analyzed for radioactive and chemical constituents. This
information was obtained through three programs of sampling.
Some of these data are undergoing quality review as stated in
the introduction to the RSE document.

1) Simple Core Soil Sampling

Initial Samples

Surface soil samples were collected at 21 locations just off
the western edge of the pad. Soil samples beneath the
concrete, at the western edge were also collected at 7
locations. (These locations can be seen in Figure 2). The
samples were collected from three distinct increments within
each location, as indicated in Table A-1: Surface (0 ft),
1 ft, and 2 ft depths. The samples were collected by FMPC
personnel in accordance with FMPC Environmental Monitoring
sampling protocols. Analysis of the samples included
Primary Total Metals (Table A-1), E.P. Toxicity Metals
(Table A-2), Target Volatile Organic (Table A-3), and
Radiochemical Metals (Table A-4). The Primary Total Metals,
E.P. Toxicity Metals, and radiochemical metals analysis were
completed in the FMPC laboratory. The Target Volatile
Organic analysis was completed at off-site laboratories.

Secondary Samples

The soil sampling program was supplemented with the
collection of additional soil samples at an 47 locations in
the grassy area west of the pad and 23 locations (Figure 4)
beneath the pad.

The 47 soil samples taken in the grassy area, shown in
Figure 3, were take from two types of sampling locations.
One type of sample location had two samples taken from it:
one at the surface and one at a depth of 1 ft. The other
type of sample location had only surface soil samples taken.
These differences are also reflected in Figure 3. All
samples were taken by FMPC personnel, utilizing FMPC
Environmental Monitoring sampling protocols. The samples
taken from this area were only tested for radionuclides, as
reflected in Table A~5. The analysis for these samples were
performed at the FMPC laboratory.
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2)

Under Pad Samples

Finally, another 23 locations were sampled beneath the pad
with the distribution noted in Figure 4. Samples were taken
from the surface soil directly beneath the pad and at a
depth of one foot.

The samples were taken by FMPC personnel in accordance with
FMPC Environmental Monitoring sampling protocols. The
fraction of samples immediately beneath the pad were sent to
the International Technologies (IT) Laboratory in Oak Ridge,
Tennessee. Analytical results are expected by the end of
November, 1990. The samples, sent to IT, are being analyzed
for:

Tot U Tot Th U-234 U-235 U-238
Tot Pu Pu-238 Pu-239 Ru-106 TCLP Metals
Np-237 Tc-99 Sr-90 Total Metals

Isotopic U if Tot U > 45 ppm
Isotopic Th if Tot Th > 15 ppm

The samples from one foot below the pad were analyzed at the
FMPC for total thorium and total wuranium only. No
measurable thorium was noted and the 16 of 20 samples with
measurable uranium averaged 25 + 22 ppm; analytical
sensitivity was 11 ppm. Table A-6 shows the radiological
results.

Boring Core Soil Sampling

The samples identified below were collected during the
Remedial Investigation/Feasibility Study (RI/FS), by
Pennsylvania Drilling and Advanced Sciences Inc. contract
personnel in accordance with the protocols set forth in
RI/FS work plan. The samples were analyzed in the IT
laboratory in Oak Ridge, Tennessee, in accordance with
Certified Laboratory Protocols. The identified boring
locations can be found on Figure 5, and all of the boring
data can be found in Table A-7 and A-8.

The information presented on the borings is all that is
currently available. Some of the water samples taken from
some of the borings, as with the soil samples taken beneath
Plant 1 Pad, are being analyzed for additional parameters,
including TCLP Metals, Isotopic U, Isotopic Th, etc. These
results have not been received yet.




Borings through the Pad

Borings through the concrete pad permitted collection of
soil and liquid at six sampling locations, as shown in
Figure 5. The crossectional diagrams and relative locations
of the seven borings are as follows:

Boring No. Location
Fig. 6 1339 NE quadrant
Fig. 7 1342 Center toward west (NNE of Plant 1)
Fig. 8 1343 Center toward east (ENE of Plant 1)
Fig. 9 1345 Center toward west (West of 1342)
Fig. 10 1346 Near shot blaster (N of Plant 1)
Fig. 11 1348 South central (East of Building)
Fig. 12 1361 Under Plant 1 (smaller building)

Locations 1345 and 1346 were more extensively analyzed for
potentially hazardous substances. than for radioactivity. A
brief rundown of the analysis performed at these two
locations is given below.

Non-radiological Analyses

The following analyses were performed for non-radiological
concentrations:

Analysis Results
Volatile organic by GCMS One positive result. No

other compounds detected (10
ug/kg trichloroethane in

1346)
Semi-volatile organic by GCMS None detected
Pesticides and PCBs None detected
Total Cyanide None detected
ICP Metals See Table A-8
Furnace AA Metals See Table A-8
Cold Vapor AA Hg See Table A-8
Flame AA for K See Table A-8

Table A-8 shows the values for those non-radioactive
potentially hazardous substances with concentrations in
excess of the analytical sensitivity.

Ro0
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Radiological Analyses

Samples from Location 1345 were also analyzed for adqitional
radioactive materials. The following table summarizes the
values where results exceeded analytical sensitivity:

Radionuclides at Boring 1345 (pCi/q)

Sr-90 0.8 U-234 4.6
Tc-99 1.4 (single U-238 5.5
value) Tot U 13.3 ug/g
Ra-228 0.8
Th-228 0.8
Th-232 0.7
Ra-226 0.8
Th-230 1.2

Borings immediately adjacent to the Pad
Three borings were made into soil just off the pad surface

(Figure 5). The crossectional diagrams for the three
drawings are as follows:

Boring No. Location

Fig. 13 1338 North central
Fig. 14 1347 West toward south
Fig. 15 1349 South toward east

Borings in the vicinity of the Pad

Seventeen borings permitted sampling in a ring around the
pad at a distance of roughly 100 feet in various directions
(Figure 5). These borings were also completed as part of
the "Production and Additional Suspect Areas Investigation"
section of the Remedial Investigation/Feasibility Study.
The borings numbers are as follows:

1333 1334 1335 1336 1337 1340
1341 1344 1350 1351 1352 1353
1354 1356 1357 1358 1359

Crossectional diagrams for these borings were not prepared
because they are outside the area of direct concern, and
information gained in boring geology would not add value to
the findings presented.




3)

Monitor Wells

Monitor well location 55 is located approximately 30 feet
east of the pad (Figure 5). Soil and liquid samples were
analyzed from wells 1055, 2055, and 3055. The soils samples
were taken as part of the RI/FS, as with the other borings,
indicated above. The water samples were taken by FMPC
personnel in accordance with FMPC Environmental Monitoring
Protocols. Laboratory analysis for radionuclides was done
at the FMPC Laboratory. Analysis for volatile and non-
volatile organic, metals, etc. was done at off-site
laboratories. Tables A-9 and A-10 present the most recent
data from these monitoring wells.

Q0
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TABLE A-1
SUMMARY OF ANALYSES
PLANT 1 PAD PHASE A/8 CONSTRUCTION AREA

RCRA METALS
----- Sample ------~ Total Total Total Total Total Total Total Total
Location Depth Ag As Ba Cd Cr Hg Pb Se
(ug/g) {ug/g) (ug/g) (ug/g) (ug/g) (ug/g) (ug/qg) (ug/qg)
1 0 1 1 1 1 1 1 22.80 1
1. I -1 -1 1 I I 22.10 1
2 1 1 1 I I 1 57.00 1
2 0 <1 5.00 55.00 < 0.2 7.20 < 0.1 61.30 < 0.1
1 <1 4.50 55.50 < 0.2 7.30 < 0.1 39.30 <0.1
2 <1 4.50 75.50 < 0.2 7.70 < 0.1 120.00 < 0.1
3 0 <1 6.20 69.50 < 0.2 12.30 < 0.1 55.40 < 0.1
1 <1 6.50 79.50 < 0.2 9.30 < 0.1 49.60 < 0.1
2 <1 4.40 59.00 < 0.2 7.20 < 0.1 8.85 < 0.1
4 0 <1 4.84 88.10 0.75 11.90 < 0.1 41.80 R
1 <1 1.94 84.80 0.30 8.73 < 0.1 15.30 R
2 <1 5.72 58.40 < 0.2 8.74 < 0.1 11.50 R
5 ] <1 5.11 80.00 0.20 8.70 < 0.1 21.40 R
1 <1 4.66 55.70 0.20 7.17 < 0.1 10.50 R
2 <1 4.36 59.40 < 0.2 7.83 < 0.1 9.90 R
6 0 <1 6.15 102.00 0.25 11.20 < 0.1 109.70 < 0.1
1 <1 7.02 70.40 1.15 7.94 < 0.1 16.10 R
2 <1 4.51 117.90 0.80 11.70 < 0.1 12.00 R
7 0 <1 7.19 104.50 0.55 10.00 < 0.1 22.60 R
1 <1 8.09 84.90 0.45 9.39 < 0.1 12.30 R
2 <1 6.23 78.20 0.30 6.38 < 0.1 11.50 R
8 0 <1 8.46 127.60 0.35 6.83 < 0.1 32.50 R
1 <1 6.88 115.60 < 0.2 5.53 < 0.1 16.60 R
2 <1 4.65 94.20 0.25 6.18 < 0.1 13.80 R
9 0 <1 6.78 42.90 0.20 2.75 < 0.1 20.90 R
1 <1 5.81 93.60 0.30 5.68 < 0.1 14.60 R
2 <1 5.58 67.40 < 0.20 4.54 < 0.1 126.70 < 0.1
10 0 <1 4.41 51.30 0.25 3.29 < 0.1 7.97 R
1 <1 6.79 82.90 0.20 6.40 < 0.1 12.70 R
2 <1 0.76 39.00 < 0.20 1.45 < 0.1 6.69 R
11 0 <1 4.04 87.40 1.10 9.64 < 0.1 22.20 <0.10
1 <1 5.55 124.30 0.25 12.00 < 0.1 26.00 <0.10
2 <1 4.14 82.80 0.30 10.70 < 0.1 18.00 < 0.10
12 0 <1 3.38 46.10 0.40 7.49 <0.1 21.00 < 0.10
1 <1 5.39 85.00 0.20 10.40 0.10 21.90 < 0.10
2 <1 4.78 174.60 0.60 12.20 <0.1 16.90 < 0.10
13 0 <1 4.35 68.90 0.45 9.59 < 0.1 31.90 < 0.10
1 <1 4.14 98.10 0.25 10.90 < 0.1 15.50 < 0.10
2 <1 4.84 85.40 < 0.20 10.30 < 0.1 17.30 <0.10
14 0 <1 3.04 73.90 < 0.20 6.05 < 0.1 33.30 < 0.10
1 <1 5.96 170.30 0.50 11.20 < 0.1 18.40 <0.10
2 <1 5.44 102.20 0.75 12.60 < 0.1 21.20 < 0.10-
15 0 <1 6.75 136.00 0.45 8.55 < 0.1 24.80 < 0.10
1 <1 8.12 120.00 0.20 10.00 < 0.1 15.80 < 0.10
2 <1 4.84 98.00 0.20 8.25 < 0.1 13.70 <0.10




TABLE A-1
SUMMARY OF ANALYSES
PLANT 1 PAD PHASE A/B CONSTRUCTION AREA

RCRA METALS
----- Sample «----- Total Total Total Total Total Total Total Total

Location Depth Ag As Ba Cd Cr Hg Pb Se
(ug/g) (ug/g) (ug/g) (ug/g9) (ug/g) (ug/qg) (ug/g) (ug/g)

16 0 <1 5.82 67.50 < 0.20 6.95 < 0.1 18.80 <0.10
1 <1 7.00 73.50 2.40 9.30 < 0.1 15.40 0.16
2 <1 7.20 84.00 2.20 11.20 < 0.1 14.40 0.10
17 0 <1 6.20 81.00 1.55 14.30 <0.1 72.00 0.25
1 < 1 7.02 73.00 1.10 9.95 <0.1 16.20 < 0.10
2 5.80 6.96 100.50 0.95 10.30 < 0.1 13.40 0.10
18 0 <1 6.49 87.50 1.25 10.60 < 0.1 71.50 0.19
1 1 I I 1 I 1 I I
2 1 I I I I I 1 I
19 0 <1 4.72 71.50 0.60 7.00 < 0.1 43.60 < 0.10
1 <1 5.46 75.50 0.45 7.35 < 0.1 42.60 < 0.10
2 <1 3.42 130.00 0.20 9.40 < 0.1 14.40 < 0.10
20 0 <1 3.20 52.00 0.30 8.05 <0.1 42.00 < 0.10
1 <1 3.89 57.50 0.40 9.00 < 0.1 41.60 < 0.10
2 <1 8.93 43.60 0.30 6.35 <0.1 25.60 < 0.10
21 0 <1 6.46 74.50 0.35 5.75 < 0.1 §3.50 0.29
1 <1 6.37 101.00 0.25 8.40 <0.1 53.50 0.10
2 <1 4.34 71.00 0.20 7.30 < 0.1 9.45 < 0.10
22 0 <1 6.26 236.00 0.20 6.65 < 0.1 14.40 < 0.10
1 <1 4.99 108.00 0.20 7.50 < 0.1 11.60 0.13
2 <1 3.25 75.00 0.25 7.95 < 0.1 13.80 0.16
23 0 <1 4.32 1080.00 0.30 6.70 < 0.1 9.30 < 0.10
1 <1 4.95 186.00 0.20 7.40 < 0.1 17.80 0.14
2 <1 4.49 74.00 <.20 7.20 < 0.1 14.40 < 0.10
24 0 <1 3.65 114.50 <.20 8.60 <0.1 11.20 < 0.10
1 <1 4.34 61.50 0.35 9.55 < 0.1 9.90 < 0.10
2 <1 3.76 45.80 <.20 8.10 <0.1 9.15 < 0.10
25 0 <1 4.19 83.00 <.20 11.30 <0.1 9.25 < 0.10
1 <1 7.64 92.50 0.20 12.10 <0.1 15.00 < 0.10
2 <1 4.80 32.40 <.20 7.70 < 0.1 12.20 < 0.10
26 0 <1 4.92 103.50 <.20 8.45 < 0.1 11.50 < 0.10
1 <1 5.40 67.50 <.20 §.70 <0.1 11.10 < 0.10
2 <1 4.82 74.00 <.20 11.40 <0.1 11.10 < 0.10
27 0 <1 3.62 124.50 <.20 20.00 <0.1 32.00 < 0.10
1 <1 5.68 101.00 <.20 14.10 < 0.1 15.10 < 0.10
2 <1 5.20 97.00 <.20 12.10 < 0.1 13.40 < 0.10
28 0 <1 <1 91.50 0.90 14.70 <0.1 83.00 < 0.10
1 <1 <1 103.00 0.40 12.00 <0.1 69.80 0.14
2 <1 5.86 76.50 0.20 8.60 0.10 10.13 0.10

I = Analysis Incomplete
N = Not Analyzed
R =

Instrumentation problem - will have to be resampled and reanalyzed.




TABLE A-2

SUMMARY OF ANALYSES

PLANT 1 PAD PHASE A/B CONSTRUCTION AREA

E. P. TOXICITY

Sample E.P. Tox. E.P. Tox. E.P. Tox. E.P. Tox.  E.P. Tox. E.P. Tox. E.P. Tox. E.P. Tox.
Location Depth Ag As Ba Cd Cr Hg Pb Se

(mg/l) (mg/l) (mg/\) (mg/l) (mg/l) (mg/L) (mg/l) (mg/L)
1 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 <1 <25 0.2 <1 <0.1 <1 <0.1
2 <! <1 <25 <0.2 <1 <0.1 <1 <0.1
2 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 <1 <25 <0.2 <1 <0.1 <l <0.1
2 <1 <1 <25 <0.2 <) <0.1 <1 <0.1
3 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 <1 <25 «<0.2 <1 <0.1 <1 <0.1
2 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
6 0 <1 <t <25 <0.2 <1 <0.1 <1 <0.1
2 <1 «1 <25 <0.2 <1 <0.1 <1 <0.1
1 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 «t <25 <0.2 <1 <0.1 <1 <0.1
12 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
13 0 <1 <1 <25 0.2 <1 <0.1 <t <0.1
14 0 < <1 <25 <0.2 <1 <0.1 <1 <0.1
2 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
15 0 <1 <1 <25 0.2 <1 <0.1 <1 <0.1
1 <1 <l <25 <0.2 <1 <0.1 <1 <0.1
2 <t <1 <25 0.2 <1 <0.1 <} <0.1
16 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
1 <1 < <25 0.2 <1 <0.1 <! <0.1
2 3 3 <25 0.2 <1 <0.1 <1 <0.1
17 0 <1 <1 <25 <0.2 < <0.1 <1 <0.1
1 <} <1 <25 <0.2 <1 <0.1 <1 <0.1
2 <1 <1 <25 <0.2 <t <0.1 <1 <0.1
18 0 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
19 0 3 «1 <25 «0.2 <1 <0.1 <1 <0.1
1 <t <1 <25 <0.2 <1 <0.1 <1 <0.1
2 <1 <1 <25 <0.2 <1 <0.1 <1 <0.1
20 0 <1 <1 <25 <0.2 <1 <«0.1 <1 <0.1
1 «1 <1 <25 <0.2 < <0.1 <1 <0.1
2 < <1 <25 <0.2 <1 <0.1 <1 <0.1

QQO

$1



TABLE A-3

SUMMARY OF ANALYSES

PLANT 1 PAD PHASE A/B CONSTRUCTION AREA

ORGANICS
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TABLE A-3

SUMMARY OF ANALYSES
PLANT 1 PAD PHASE A/B CONSTRUCTION AREA

ORGANICS
SANPLE Methylene Carbon
Acetone Chloride Xylene Disulfide
Loctn|Depth (ug/Kg) Qual| (ug/Kg) Qual|(ug/Kg) Qual| (ugsKg) Qual UNKNOWNS
200 0 .- ‘13 ' 8 2 8| w8 | s v
1-- 28 8 2 8 s v 5 U
2 -~ i B 2 J8 10 5 U
21 g -- R R R R
1 -- R R R R
2 .- R R R R
22 0 -- R R R R
1 .- R R R R
2 - R = R R R
3 0 -- R R R R
1 .- R R R R
2 -- R R R R
24 0 --
1 .-
2 ..
25 0 --
1 --
2 --
26 0 --
1 --
2 --
27 0 --
1 --
2 -
28 0 --
1
2

U = Not detected. Quantitation lLimit is listed.

J = Estimated value below quantitation Limit.

8 = Compound was detected in both the sample and it’s associated blank

E = Concentration of the compound exceeded the calibration range of of the instrument.

R = Has been resampted. Original samples snalyzed by Ermiright Labs reported low iimits 125x
A = Has been resampled. I[nitial samples analyzed by Oak Ridge National Labs reported low

G0

bl



TABLE A-4
SUMMARY OF ANALYSES

PLANT 1 PAD PHASE A/B CONSTRUCTION AREA

RADIONUCL IDES

Cale.

Total

Calec.

Total

Sarple

Location Depth

u-235

U
(pCi/g) (ut. X)

u

Th-228
(ppm)

(pCi/g) (pCi/g)

Re-228 Th Th
(ppm)

Pu-239 Re-226

(pCi/g) (pCi/g) (pCi/g)

Pu-238

(pCi/g)
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TABLE A-4
SUMMARY OF ANALYSES
PLANT 1 PAD PMASE A/8 CONSTRUCTION AREA

RADIONUCL IDES

Sample Total Calc. Total Calec.
Location Depth Pu-238 Pu-239 Ra-226 Ra-228 T ™ Th-228 '] v u-235
(pCisg) (pCirzg) (pCisg) (pCi/9) (ppm) (pCi/@) (pCi/g) (ppm) (pCi/g) (wt. X)
22 0 N N N N 18 8.2 4.4 187 130 0.3
1 N N N N <18 11.0 5.0 18 1" 0.58
2 N N N ] <18 5.6 3.2 <11 <?7.5 0.73
3 0 N ] N ] <18 8.3 4.0 91 57 0.58
1 N N N N <18 9.7 5.0 20 14 0.72
2 L} (| [ ] N <18 10.0 5.2 1 «7.6 0.76
26 0 <.3 <.2 0.39 3.1 <18 6.5 1.6 318 210 0.67
1 <0.14 0.11 [} ] <18 6.2 2.3 <11 <7.6 0.76
2 <0.% <0.10 N N <18 5.1 1.9 <11 <7.3 0.70
25 0 N N N N <18 9.2 5.2 209 140 0.66
1 N N L L] <18 7.8 3.9 29 19 0.66
2 N N N N <18 9.9 53 11 7.3 0.69
26 0 N N N N 18 16.0 8.2 152 100 0.67
1 N N N N <18 8.8 4.0 15 10 0.72
2 N N N N <18 12.0 5.8 <11 7.4 0.71
27 0 N N N N <18 9.9 5.1 959 630 0.66
1 N N N N <18 12.0 6.7 I 17 0.69
2 N = N N N <18 7.4 2.6 <1 8.4 0.9
28 0 1.5 0.49 ™ 1" 113 160.0 15.0 813 560 0.76
1 0.28 <0.14 N N 7 37.0 6.3 210 140 0.69
2 <0.23 <0.14 N " «8 6.6 3.4 1 7.3 0.73



@ ez

@ a8z

@ eszisz

‘ON TUINVE HLEA 81 / ON IWVE SIVRINS = AAA /)00C

@ rsansz THNVE HLEIQ ¥l + TUNVE IOVRINS @

ONITdNVS 1I0S TYNOLLIaay

€ 3JHNOId




TABLE A-S

CONTROLLED STORAGE PAD, PLANT 1
ANALYTICAL RESULTS

WEIGHT X (U)
SAMPLE TOTAL TOTAL U Th Th-228  --cocccrccsccnccccceccecnacee
NUMBER U(ppm) Th(ppm) pCi/g pci/g pCi/e U-234 U-235 U-236 U-238
205 46 <23 28.0 4.5 1.0 0.004 0.52 0.005 99.47
206 30 <23
207 51 <23 31.0 “%.5 2.0 0.002 0.55 0.00% 99.45
208 115 <23 69.0 <6.4 3.9 0.001 0.52 0.005 99.47
209 278 29 160.0 4.9 1.8 0.002 0.45 0.005 99.54
210 1 32 $30.0 5.7 2.3 0.005 0.80 0.016 99.18
211 51 26 380.0 6.3 3.5 0.005 0.29 0.005 99.70
212 305 <45
213 2460 25 1400.0 <7.9 3.1 0.007 0.45 0.005 99.54
214 238 28 140.0 6.5 3.8 0.004 0.48 0.008 99.51
215 245 28 160.0 7.2 4.2 0.001 0.60 0.001 99.40
216 216 45 140.0 5.7 2.7 0.007 0.68 0.006 99.31
217 649 <23 440.0 8.2 3.4 0.002 0.72 0.004 99.27
218 83 29
219 326 32 220.0 6.1 3.0 0.005 0.70 0.004 99.29
220 N 40 300.0 5.9 2.5 0.004 0.62 0.006 99.37
221 596 <23 430.0 7.2 2.9 0.005 0.82 0.005 99.17
222 39 <23
223 49 <23 33.0 3.8 1.3 0.008 0.70 0.013 ¢99.28
224 45 <23
225 57 * <23 35.0 <%.1 1.6 0.004 0.55 0.007 99.44
226 20 <23
227 60 <23 41.0 <.3 1.8 0.008 0.59 0.010 99.3¢9
228 3 <3
229 86 <23 50.0 <3.9 1.4 0.002 0.47 0.005 99.52
230 19 <23
31 40 <23 26.0 3.4 0.9 0.008 0.65 0.009 99.33
232 15 <23
233 7 <23 44 .0 3.7 1.2 0.001 0.59 0.005 99.40
234 133 23 87.0 4.6 1.9 0.004 0.66 0.005 99.33
235 101 <23 66.0 <.1 1.6 0.004 0.65 0.008 99.34
236 150 39 8.0 8.6 &.4 0.008 0.66 0.011 99.32
237 35 <23
238
39 3840 <45 2500.0 <7.9 3.1 0.005 0.65 0.007 99.34
240 I <23 48.0 3.9 0.9 0.010 0.71 0.010 99.27
241 39 <23 5.0 4.4 0.9 0.002 0.63 0.005 99.36
262 204 26 150.0 7.0 2.1 0.005 0.87 0.007 99.12
243 130 24 86.0 10.2 1.4 0.003 0.69 0.003 99.30
264 106 <23
245 a3 <23 58.0 7.3 1.5 0.001 0.68 0.003 99.32
266 250 35 150.0 11.7 3.4 