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SITE REMEDIATION PLAN FOR THE FORMER ZIRCALOY BURN AREA
WESTINGHOUSE SPECIALTY METALS PLANT SITE
BLAIRSVILLE, PENNSYLVANIA

1.0 GENERAL INFORMATION
1.1 Introduction

This document presents the Site Remediation Plan (SRP) for the Former Zircaloy Burn (FZB) Area
located at the Westinghouse Specialty Metals Plant Site (WSMPS), Blairsville, Pennsylvania (Figure 1).
The selected remediation approach for the FZB Area consists of in-situ characterization/final survey
followed by excavation of soils containing concentrations of uranium that exceed the performance
objectives identified in the "Disposal or Onsite Storage of Residual Thorium or Uranium Waste From
Past Operations” SECY-81-576 (USNRC, October 1981) and NUREG/CR-5849 "Manual for Conducting
Radiological Surveys in Support of License Termination” (USNRC, June 1992). Concrete and other
construction debris type material associated with the FZB Area will be remediated to the levels specified
in "Guidance for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or
Termination of License for Byproduct, Source, or Special Nuclear Materials" (USNRC, August 1987).
Site remediation activities for the construction and debris material and openland areas will be carried out
under the direction of Westinghouse Electric Company.

1.2 Purpose, Scope and Format
The general purpose of this plan is to:

- ¢ Describe the methodology necessary to remediate the FZB Area and related surroundings to levels
acceptable for unrestricted release and

e Conduct remediation activities in a controlled manner consistent with applicable federal, state and
local regulations for maintaining the health and safety of workers, and the general public and the
environment.

The scope, format and content of this plan has been prepared consistent with the following guidelines:

¢ Regulatory Guide 3.65, "Standard Format and Content of Decommissioning Plans for Licensees
under 10 CFR Parts 30, 40 and 70" Nuclear Regulatory Commission, August 1989.

1.3 Applicable Regulatory Requirements, Regulations and Guidance

Remediation activities and the related survey and sampling methodologies presented herein will conform
to the regulations and guidelines set forth in the following documents to the extent they are applicable.

USNRC
¢ Code of Federal Regulations, Title 10.

* Disposal or Onsite Storage of Residual Thorium or Uranium Waste from Past Operations SECY-81-
576 (USNRC, October 1981).
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e« NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License Termination
(draft) (USNRC, June 1992).

e USNRC Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or Termination of Licenses for By-Product, Source or Special Nuclear Material (USNRC, August
1987).

e Action Plan to Ensure Timely Remediation of Sites Listed in the Site Decommissioning Management
Plan SECY-92-106 (USNRC, April 1992).

1.4 Overview of Operational History

During the period from approximately 1955 to 1961, fuel manufacturing operations were conducted at

_the WSMPS facility using enriched uranium in both metal and oxide forms. This involved both highly

enriched uranium for the Navy fuel program (under work for the Bettis Atomic Power Laboratory) and
low enriched uranium for atomic power plants (under License SNM-37 from the U.S. Atomic Energy
Commission). AEC license SUC-509 authorized Westinghouse to perform research and development for
fuel elements using depleted uranium at the Blairsville facility. This license was terminated on December
31, 1964. As part of a United States Nuclear Regulatory Commission (USNRC) program to ensure that
AEC and USNRC licenses that have been terminated meet the USNRC’s current criteria for release for
unrestricted use, the Blairsville site was determined to require additional review.

Beginning in 1993, Westinghouse personnel performed preliminary screening measurements in areas of
the facility where licensed material had been handled. Several interior and exterior areas have since been
characterized and remediated.

Records indicate that the radioactive wastes were processed and packaged in the area known as the FZB
Area (or Cow Palace) of the Blairsville site in addition to other potential areas. The investigation into

“the FZB Area was initiated in 1995. Several reports included data from the initial investigations. The

results of the initial investigations did not indicate the presence of significant radioactive contamination.

During remediation activity to remove an underground pipe and sumps in the FZB Area conducted in
June 1998, evidence of more significant radioactive contamination of the area was identified. Subsequent
investigation and characterization has identified a variety of uranium contamination, including low
enriched, high enriched, depleted uranium, and processed unenriched uranium.

1.5 Overview of Environmental Setting

Information in this section is summarized from investigations performed on the FZB Area and
surroundings by Cummings/Riter Consultants, Inc. during 1995-1996 (Cummings/Riter Consultants, Inc.,
May 1995, June 1995, 1996).
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1.5.1 Physiography and Topography

Cummings/Riter reviewed published geological reference material covering the study area to develop an
understanding of the regional geological setting for the Specialty Metals Plant Area. The results of this
review are provided in the following subsections.

1.5.1.1 Regional Topography

The Specialty Metals Plant is in the Unglaciated Allegheny Plateau section of the Appalachian Plateaus
physiographic province (Fenneman, 1938). The Unglaciated Allegheny Plateau is characterized by low,
broad ridges, although there are many valleys with relief of several hundred feet. The major drainage
feature for this area is the Conemaugh River located north and east of the Specialty Metals Plant. The
Conemaugh River flows northwest and joins Loyalhanna Creek at Saltsburg to form the Kiskiminetas

‘River.

1.5.1.2 Site Specific Topography

As discussed in Section 1.5.1, the Specialty Metals Plant is located in the Unglaciated Allegheny Plateau
of the Appalachian Plateau physiographic province on a broad, gently sloping ridge with steep slopes
north and east of the facility adjacent to the Conemaugh River (Figure 1). Surface water drainage is
generally west across the site via three shallow drainage channels which have been modified by the plant
construction, the adjacent railroad bed and the formation of a large man-made pond at the southern limits
of the site. Each of these drainage channels ultimately flows to the Conemaugh River. Surface elevations
at the facility range from 980 to 1,000 feet above MSL, as compared to the approximate local
Conemaugh River elevation of 905 feet MSL.

Review of existing site boring logs and published geologic reports covering the subject site area indicated
the Specialty Metals Plant is underlain by fill material placed during plant construction, terrace deposits
belonging to the Carmichaels Formation (Quaternary), residual soils formed from in-place weathering of
bedrock, and sandstone belonging to the Glenshaw Formation of the Pennsylvania Age Conemaugh
Group.

1.5.2 Geology

Information from prev'ious site investigations, along with the published geologic reference material for
the site area, was utilized to provide an understanding of the site geologic setting, as discussed in the
following subsections.

1.5.2.1 Regional Bedrock Geology

Surficial bedrock in the vicinity of the Specialty Metals Plant belong chiefly to the Conemaugh Group
of the Pennsylvanian subsystem. Typical bedrock consists of sandstones, shales, limestones, claystones,
and coals (Figure 2).

The Pennsylvania Allegheny Group underlies the Conemaugh Group and consists of cyclic sequencés of
sandstone, shale, limestone clay and coal. Based on the structure contours drawn on the Upper Freeport
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Coal Seam (Figure 3), the Upper Freeport Coal Seam is located approximately 300 feet below the
Specialty Metals Plant. According to geological maps presented in Piper (1933), the geologic unit
underlying the Specialty Metals Plant corresponds to the Saltsburg Sandstone member. The Saltsburg
Sandstone generally lies from 170 to 285 feet above the Upper Freeport Coal. The rock is typically
massive, fine-grained, and white, gray or yellow in color. Within short distances, it may grade into a
very thin-bedded argillaceous sandstone or a bluish-gray sandy shale or, less frequently, into a coarse-
grained or even pebbly irregularly bedded rock (Piper, 1933).

1.5.2.2 Regional Glacial Geology

During the Illinoisan stage of glaciation, the aggradation of the Allegheny Valley region by glacial gravels
blocked the mouths of the tributary streams from the non-glaciated terrain to the south and caused them
‘to deposit much of their load. After the streams had completed their post-Illinoisan downcutting, in part
in wholly new courses, these sediments remained as a veneer over the rock terraces and abandoned
reaches. These high stream-laid terrace deposits, free from ice-borne material of distant origin, and
contemporaneous with the early glacial valley train, are known as the Carmichaels Formation (Piper,
1933).

According to Piper (1933), the most extensive deposits of the broad terraces within the Kiskiminetas basin
occur at an altitude of about 1,040 feet above MSL along the Conemaugh River between Blairsville and
Tunnelton. The Carmichaels Formation is composed largely of sand, silt and clay of local derivation,
with some deeply weathered boulders.

In addition to the terrace deposits, residual soils formed from weathering of the underlying bedrock are
present in the site vicinity. The residual soils are locally indistinguishable from the more prominent
terrace deposits.

1.5.2.3 Site Specific Bedrock Geology

The Specialty Metals Plant is located in an area where the bedrock units are folded into a series of
anticlines and synclines which generally have a northeast-southeast trend. Specifically, the facility is
located approximately 0.6 miles northwest of the axis of the Fayette Anticline and approximately 1.5
miles southeast of the Greensburg Syncline (Figure 4). Based on this location, in addition to structure
contours drawn on the Pittsburgh Coal Seam (Wagner, 1975), the rocks underlying the Specialty Metals
Plant would be expected to dip to the northwest at a rate of approximately 160 feet per mile.

However, as shown on Figure 3, the structure contours drawn on the Upper Freeport Coal indicate a dip
to the northeast at a rate of approximately 170 feet per mile in response to the northeast plunging Fayette
Anticline..

The uppermost bedrock encountered at the Specialty Metals Plant consists of brown to gray fine-to-
medium grained sandstone, with gray shale interbeds. This unit corresponds to the Saltsburg Sandstone
unit (Figure 2), based on the reported elevation of the Upper Freeport Coal Seam beneath the Specialty
Metals Plant.
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The first mineable coal seam underlying the Specialty Metals Plant is the Upper Freeport Coal Seam,
located approximately 300 feet below ground surface. According to the U.S. Department of the Interior,
Office of Surface Mining Reclamation and Enforcement, no underground coal mining has occurred
beneath the Specialty Metals Plant.

Nine deep (greater than 100 feet in depth) borings were advanced at the Specialty Metals Plant for
installation of groundwater supply wells. No boring logs or well installation records are available for the
groundwater supply wells.

1.5.2.4 Site Specific Glacial Geology

Borings logs completed for collection of soil samples and monitoring well installation indicate that the
unconsolidated deposits immediately underlying the Specialty Metals Plant are variable in nature and
generally consist of brown, orange and gray, clayey silt, silty clay, and fine-to-medium grained, silty
sand, with variable amounts of rock fragments. The unconsolidated deposits ranged in thickness from
5 feet to greater than 27 feet. The average thickness of unconsolidated deposits for borings encountering
bedrock was approximately ten feet. '

Many of the borings encountered fill consisting of brown and gray, clayey to sandy silt, with cinders,
slag, and rock, wood and glass fragments. The unconsolidated deposits were locally saturated.
Hydrostratigraphic Cross - Sections depicting the unconsolidated deposits are provided in the
Cummings/Riter Report (Cummings/Riter, May 1995).

1.5.3 Hydrogeology

Groundwater is know to occur in both unconsolidated deposits and bedrock in the surrounding area. Each
of these water bearing units is discussed separately below.

1.5.3.1 Regional Hydrogeology

The uppermost groundwater-bearing unit underlying the majority of the site area is associated with
unconsolidated deposits comprised of terrace deposits of the Carmichaels Formation and residual soil
formed from the in-place weathering of the underlying sandstone. The water-bearing properties of the
Carmichaels Formation vary due to the variable texture, extent, and position of the deposits. Many of
the thinner deposits of the Carmichaels, which lie on exposed terraces, are likely to be completely
drained. On the broader terraces, however, groundwater may be encountered in the sandy and gravely
layers of the formation. The primary source of recharge to these deposits is through direct recharge via
precipitation. According to Piper (1933), groundwater yields up to five to ten gallons per minute can be
developed where the coarse layers are not subject to drainage.

According to Piper (1933), the Conemaugh Formation is a productive source of groundwater. Sandstone
member—the Connellsville, Morgantown, Saltsburg, Buffalo, and Mahoning sandstones--are especially
productive over extensive areas.

BKAD0022.MES 1-5 Revision 0, June 2000



SITE REMEDIATION PLAN FOR THE FORMER ZIRCALOY BURN AREA
WESTINGHOUSE SPECIALTY METALS PLANT SITE
BLAIRSVILLE, PENNSYLVANIA

Groundwater occurs in coarse grained, highly permeable zones of the member, which yield up to 100
gallons per minute where the member lies below drainage level. Locally, the massive sandstone member
have been extensively fractures, and the joint openings serve as conduits for groundwater circulation.
The shale members of the formation, together with the shale facies of the sandstone members produce
limited (generally less than five gallons per minute) groundwater from bedding plane partings and from
joint openings.

Locally, the collapse and subsidence of the roof above abandoned underground mine entries along the
Upper Freeport Coal has induced drainage of the overlying basal members of the Conemaugh Formation
so that they are not a source of groundwater. According to the U.S. Department of Interior, Office of
Surface Mining Reclamation and Enforcement, no underground coal mining has occurred beneath the
Specialty Metals Plant.

- 1.5.3.2 Site Specific Hydrogeology

Information obtained from the shallow soil borings and monitoring wells installed at the site indicates that
the unconsolidated deposits are locally saturated and that the uppermost groundwater bearing unit is
associated with the unconsolidated deposits and the underlying weathered bedrock. The borings also
indicated that the shallow groundwater unit may not exist east of the Specialty Metals Plant along the
steep hillside above the Conemaugh River, possibly due to increased stress relief fractures along the steep
valley walls adjacent to the Conemaugh River which may allow drainage of the shallow groundwater into
the more competent portion of the bedrock formation. According to Piper (1933), areas where
unconsolidated terrace deposits (Carmichaels Formation) are located on exposed terraces, are likely to
be completely drained.

Groundwater levels were measured in the seven shallow site monitoring wells on November 10, 1994,
The resulting piezometric surface map indicated that shallow groundwater flow tends to mimic surface
topography, with flow generally from west to east across the site. The horizontal hydraulic gradient
varies from upgradient (west) to downgradient (east) location, with the gradient becoming much steeper
east of the Specialty Metals Plant near Township Road 966. The average horizontal hydraulic gradient
is approximately 0.02 foot per foot (ft/ft). The groundwater levels measured on November 10, 1994,
ranged from 7 to 20 feet below ground surface (Cummings/Riter, May 1995).

A staff gange was installed in the on-site pond to evaluate the relationship between surface water and
shallow groundwater levels in site monitoring wells. Based on the one-time monitoring event conducted
on November 10, 1994, the man-made pond appears to represent a groundwater recharge point for the
local shallow groundwater unit, as evidenced by the pond surface water elevation (997.59 feet MSL), as
compared to groundwater elevations in nearby monitoring wells MW-3 (994.24 feet MSL) and MW-8A
(990.38 feet MSL) (Figure 5) (Cummings/Riter, May 1995).

The head relationship between the surface water drainage east of the facility adjacent to the sludge drying
beds and the groundwater level in nearby monitoring well MW-2 indicated a potential for shallow
groundwater discharge to the surface water drainage course in the vicinity of the sludge drying beds.
However, further east, the groundwater level measured for monitoring well MW-9A on November 10,
1994 indicates a potential for surface water recharge to the shallow groundwater umit in the vicinity of
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Township Road 966, east of the Industrial Waste Treatment Plant. This relationship may be the result
of increased fracturing of the shallow bedrock unit with depth in the vicinity of Township Road 966.

No natural springs or seeps were observed in the vicinity of the Specialty Metals Plant. However,
groundwater drains GW-1 (active) and GW-2 (abandoned) were reportedly installed to intercept
groundwater seepage in the vicinity of the existing sludge drying beds (Figures 5 and 6).

1.5.4 Meteorology and Climatology

Meteorology and climatological data for the Pittsburgh region recorded for the past 30 years is presented
below:

¢ The average annual temperature is 49.7° F.
¢ The average annual rainfall is 35.4 inches.
¢ The annual snowfall is 53.6 inches.

The predominant wind direction is from the southwest (USDOC, 1989). Summer precipitation comes
mainly in the form of thundershowers. Annually, thundershowers will occur on an average of 36 days.

1.6 Overview of Previous Site Characterization Activities

Site characterization activities were conducted by Cummings Riter Consultants, Inc. (Cummings Riter)
at the FZB Area during 1995-1998. A summary of the site characterization efforts are presented in
Section 3.1.2. :

1.7 Evaluation of Remediation Alternatives

At the WSMPS, a relatively small amount of radioactive material is present in low concentrations,
distributed in a relatively large volume of uncontaminated soil. Alternatives that were considered in
developing this remediation plan were:

¢ No Action; and

e Offsite disposal of soil containing an average concentration in excess of the USNRC release criteria
(30 pCi/g) specified in "Disposal or Onsite Storage of Residual Thorium or Uranium Waste from Past
Operations" SECY-81-576 (USNRC, October 1981) and NUREG/CR-5849 "Manual for Conducting

. Radiological Surveys in Support of License Termination" (USNRC, June 1992).

1.7.1 No Action Alternative

Under this alternative no cleanup or remediation would be conducted. There are no health effects to the
general public due to the radioactive contamination, as it is presently distributed at the WSMPS, even
without further cleanup. Access to the site would be controlled. With proper precautions, workers at
the site can be easily protected from any exposure to radiation in excess of existing guidance or
regulations.
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1.7.1.1 Advantages

Under this alternative, minimum additional work is required. Some confirmatory test and surveys would
be required, but the results are not likely to change the basic conclusions regarding the site. Leaving the
contamination in place minimizes the potential for increased exposures during soil excavation and
removal, and construction debris decontamination.

1.7.1.2 Disadvantages

The no action alternative would require that special precautions be taken to protect workers from
exposure to radiation in excess of existing guidance or regulations. Controls would be necessary to limit
access to the site by the general public. Thus, the site would not be released for unrestricted future use.

1.7.2 Offsite Disposal of Soils >30 pCi/g

A detailed characterization of the subsurface soil would be required to identify soils with average
concentrations of uranium in excess of the "Disposal or Onsite Storage of Residual Thorium or Uranium
Waste from Past Operations" SECY-81-576 (USNRC, October 1981) and NUREG/CR-5849 "Manual for
Conducting Radiological Surveys in Support of License Termination" (USNRC, June 1992). Soils so
identified would be excavated and disposed of offsite. Contaminated concrete, steel and other
construction type material surfaces would be decontaminated to the levels specified in "Guidance for
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of
License for Byproduct, Source, or Special Nuclear Materials" (USNRC, August 1987).

1.7.2.1 Advantages

Residual soil contamination would be remediated in accordance with the USNRC performance objectives
and a site specific radiological assessment would not be required to demonstrate compliance with USNRC
release criteria (USNRC, October 1981). The FZB Area would be released for unrestricted use and
available for future utilization by Westinghouse.

1.7.2.2 Disadvantages

The major disadvantage would be the expenditure of significant Westinghouse resources to fund this
project during the calendar year 2000 that would otherwise be committed to other purposes. Some
incremental dose to the remediation workers would occur, albeit small.

1.7.3 Conclusion

Offsite diéposal of soils as described in Section 1.7.2 is the overall cost effective, least disruptive remedial
action resulting in unrestricted use of the site and hence is the selected option.
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1.8 Summary of Planned Remediation Activities and Related Efforts

The overall strategy of the FZB Area remediation is to perform site characterization and final radiological
survey efforts of this area simultaneously (Section 2.0). Results of the combined site
characterization/final radiological survey will be used to identify grids within the FZB Area which do not .
meet the release criteria. These grids will require additional sampling and/or remediation and a follow-up
final radiological survey to demonstrate compliance with the release criteria. Grids which meet the
criteria will require no remediation and no further final survey effort.

Results of the combined site characterization/final survey will be incorporated into this remediation plan
as an addendum. The addendum will identify the specific grids requiring remediation and follow-up final
survey.

This remediation strategy will allow for 2 more streamlined approach and provide a better estimate of the
contaminated soil required to be remediated and hence, a better remediation cost estimate.

Activities to be performed by Westinghouse for the remediation of the FZB Area at the WSMPS are:
1.8.1 Openland Areas

e Additional site characterization of the openland areas (FZB Area and surroundings) to determine
extent of the radiological contamination present onsite. This effort will include walkover surface
scans, direct exposure rate measurements and surface and subsurface soil sampling. This
characterization effort will be conducted consistent with the final release survey guidance per
NUREG/CR-5849. '

e Excavation, consolidation and shipment of the contaminated material exceeding the USNRC cleanup
criteria to a licensed low-level radioactive waste disposal facility. Material meeting the cleanup
criteria will be disposed of at a local solid waste landfill or used as backfill. -

¢ Final radiation survey of the openland areas to verify that the remedial objectives have been achieved.
(see Section 4.0).

1.8.2 Construction Debris Material

¢ Survey scan and direct measurements of construction debris material (i.e., concrete, steel, wood).

e Decontamination of the construction debris material exceeding USNRC surface contamination criteria,
as feasible and cost effective. Material that can’t be decontaminated will be shipped to a licensed

low-level radioactive waste disposal facility. Material meeting the surface contamination criteria will
be disposed of at a local landfill.
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1.8.3 Cleanup Criteria Guidelines
The cleanup criteria proposed for the site are based on SECY-81-576 (USNRC, October 1981):

Soil : - - 30 pCi/g total uranium (average)
- 90 pCi/g total uranium (maximum - three times average limit)

The following limits are based on USNRC guidelines for surface contamination (USNRC, August 1987):
Concrete, steel, wood - 5,000 dpm/100 cm? «, By average over 1 m? .
- 15,000 dpm/100 cm? o, By maximum over 100 cm?
- 1,000 dpm/100 cm? ¢, By removable
The following limits are based on the USNRC SDMP Action Plan (SECY-92-106):
Exposure rates - 10 pR/hr above background (average) at one meter from soil surface
- 20 pR/hr above background (maximum) at one meter from soil surface
1.9 Site Remediation Plan Overview
This SRP is comprised of six major sections:
Section 1. Provides background information involving applicable regulatory requirements, facility history

and operations, environmental setting, site characterization data, and other general information related
to the FZB Area and the WSMPS.

Section 2. Identifies the remediation objectives and describes how the proposed remediation activities
and tasks will achieve these objectives. This section includes a description and an analysis of the
proposed methods for accomplishing the remediation activities and contains a schedule for the estimated
time for completion of the specified remediation efforts.

Section 3. Describes the methods used to ensure protection of workers, the public, and the environment
against radiation hazards during remediation. This section includes discussion of the Westinghouse
WSMPS Radiological Control program including ALARA and the Radioactive Waste Management
program that will be implemented during remediation.

Section 4. Describes the planned final radiation survey of the FZB Area to demonstrate that the openland
areas and construction debris material meet the required cleanup criteria.

Section 5. Provides a description of the WSMPS physical security program.

Section 6. Provides a list of references used in preparation of this SRP.
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1.10 Procedure for Revising This Plan

In the event that conditions other than those anticipated in developing this SRP are encountered, the plan
or associated procedures will be revised and submitted for approval or acceptance. Plan revisions or field
changes are not required for minor alterations that do not affect the quality of work, objectives, or cause
a potential safety or environmental impact.

All plan revisions or field changes will be reviewed by the WSMPS Project Manager or designee as to
the change and whether the change is significant or not in accordance with the appropriate administrative
procedure for field changes.

Major changes to this SRP will be approved by the Remediation Project Review Committee (PRC) and
submitted to the USNRC for information. These changes will be, at a minimum, changes that result in
unreviewed safety questions. Field changes are to be submitted to the WSMPS Project Manager within
one day of the change and review must be complete within two working days of the date of the change.
All changes (minor and major) will be maintained as part of the WSMPS Project Files.

Plan revisions will be reviewed and approved in the same manner as this original SRP. It is the
responsibility of the WSMPS Project Manager or his designee to obtain the necessary approvals, to advise
the appropriate parties of work which is affected by the revisions, and to ensure the correct plan revision
is being used at the work site.

Changes will be highlighted in the revision draft by marking a change bar in the right hand margin with
the revision number. Review of this revision draft should be limited to the revisions and their affect on
remediation program objectives. The revision number and date will appear on each page of the revised
plan.

It should be noted that the planned remediation activities, sampling locations, radiological surveys,
design, depths, type, and waste amounts presented in this document were established based upon
information as a result of previous characterization and remediation efforts and may be revised, in
accordance with the procedures described above, based on actual field conditions and interim findings
as site characterization and/or remediation progresses.
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2.0 DESCRIPTION OF PLANNED SITE REMEDIATION ACTIVITIES
2.1 Site Remediation Plan Objectives, Activities, Tasks and Schedules

2.1.1 Site Remediation Plan Objectives, Activities, and Tasks

The overall objectives of the Site Remediation Plan (SRP) are to:

¢ Conduct a detailed assessment of the radiological condition of the FZB Area.
¢ Conduct appropriate remedial actions.

¢ Conduct a final radiological survey of the FZB Area.

e Prepare the documentation necessary to complete the project and release the FZB Area for
unrestricted use.

Specific remediation program objectives for the openland areas are: excavation of contaminated soils in
which the concentration of uranium exceed the performance objectives in "Disposal or Onsite Storage of
Residual Thorium or Uranium Waste From Past Operations” SECY-81-576 (USNRC, October 1981) and
shipment of the soils to a licensed low-level radioactive waste disposal facility.

Specific remediation program objectives for the construction debris material are the cleanup criteria
specified in Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or Termination of Licenses for By-Product, Source or Special Nuclear Material (USNRC, August
1987). As part of the radiation exposure objective, Westinghouse is committed to maintaining exposures
for this characterization/remediation project ALARA.

A radiological control technician will monitor characterization and sampling efforts. The Radiological
Control Plan (Appendix A) will be fully implemented when the first action level indicated in Table 7.1
is identified or anticipated. '

2.1.2 Planned Remediation Methodology
2.1.2.1 Overview

Remediation activities and related health and safety monitoring support activities will be conducted in
accordance with approved plans, procedures, instructions, and drawings. A management control system
described in Section 2.1.3 will be established to ensure that all work is conducted in accordance with the
established and approved procedures and methods.

Remediation of the contaminated soils will require excavation and shipment to a licensed low-level
radioactive waste disposal facility. Remediation will be conducted using standard and readily available
earth-moving equipment. No specialized equipment will be required to excavate the contaminated soil.
Handling of contaminated materials will be performed and monitored in accordance with procedures
outlined in the WSMPS Radiological Control Program, which includes the Project Radiological Control
Plan and implementing procedures. At a minimum these procedures will include:
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¢ monitoring radioactivity in airborne particulates during remediation activities at the work areas and
locations on the perimeter of the site;

¢ monitoring radiation levels in the work areas and at locations around the perimeter of the site;

e dust suppression controls, such as wetting, tarps and the use of portable contamination control
structures (i.e., tents), to reduce the potential for airborne contamination during excavation and
handling of contaminated concrete and/or soils;

¢ decontamination procedures for cleaning equipment prior to removal from radiologically controlled
areas;

e storage requirements for temporary stockpiling of potentially contaminated materials such as tarps,
covers and/or containers, such as 55-gallon drums, Supersacks, and/or B-25 boxes.

A summary of the WSMPS Radiological Control Program'is provided in Section 3.0. Details of the
program are described in the Radiological Control Plan (Appendix A).

An analysis of the potential radiological exposures to the workers and general public due to routine
remediation activities and non-routine scenarios demonstrates that remediation of the FZB Area and
surroundings can be accomplished in a safe manner (Appendix B).

Common sampling techniques such as geoprobe, hollow steam auger and split spoon samplers and
backhoes will be used for surface and subsurface characterization. Common earth-moving equipment
such as excavators, bulldozers, compactors, and dump trucks will be used to remediate the site.
Contaminated materials will be placed into the shipping containers using dump trucks and excavators.

2.1.2.2 Detailed Approach
With respect to the overall remediation methodology, it is proposed that the final release survey be

combined with remedial activities in a streamlined, two-step approach. This combined effort will ensure
a timely and cost effective remediation strategy.

Step One
Step one will consist of the following activities:

¢ Establishing 2 10 meter x 10 meter grid on the impacted area (FZB Area and surroundings) (Figure
7). The impacted area (affected area) is defined by three sub areas as follows:

- Sub Area A (E20 to E70) x (NO to N&0)
- Sub Area B (E70 to E110) x (N30 to N80)
- Sub Area C (E110 to E130) x (N30 to N80)

The areas of A, B and C are 4,000 m?, 2,000 m? and 1,000 m?, respectively, for a total of 7,000 m?.
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¢ Conducting a 100% walkover gamma scan utilizing a Ludlum Model 2221 or 2241 (or equivalent)
coupled with a Ludlum 44-10 (2" x 2" Nal) detector to identify elevated areas. The high, low and
average readings will be recorded for each 10 m x 10 m grid. Elevated readings will be marked for
further investigation.

¢ Obtaining surface/subsurface soil samples, consistent with NUREG/CR-5849 guidance, within each
5 meter x 5 meter area for each grid (i.e., four samples per 100 m* grid). Soil samples will be
collected using a hand shovel, a Geoprobe sampler, or a hollow stem auger with a split spoon
sampler. Subsurface soil samples will be collected at four foot intervals until native till is reached.
Soil cores will be scanned with a Ludlum Model 2221 or 2241 (or equivalent) coupled with a Ludlum
Model 44-9 detector for field screening and handling purposes. The cores will be divided into 2.0
to 2.5 foot sections, depending on the total depth of fill, and submitted for uranium analysis.

Based on the calculated areas of Sub Areas A, B and C, a 5 meter x 5 meter overlay will encompass
280 25 m? grids. Figure 9 and Table 1 indicate that the depth of fill (i.e., the potentially impacted
material) varies from nothing to the north (SC-1) to 12 feet to the south (SC-44). The majority of
the borings show depth of fill of 5 feet or less. Based on this information, it is assumed that each
grid location would yield on average two 2.5 foot soil samples. Hence, approximately 560 soil
samples will be collected.

Surface and subsurface soil samples will be analyzed for U-238 (or U-235) via gamma spectroscopy.
The total uranium concentration will be calculated using 2 U-238 (or U-235) to total uranium
conversion factor. The conversion factor will be derived from results of isotopic uranium analysis
of surface/subsurface soil which contain measurable amounts of uranium.

Surface and subsurface soil sampling described above may be supplemented with uranium analysis
results from previous characterization efforts.

¢ Exposure rate measurements will be obtained using a Ludlum Model 19 exposure rate survey meter
at each soil sampling location.

Evaluation of the surface and subsurface soil samples, results and exposure rate measurements will
be performed consistent with NUREG/CR-5849 methodology (see Section 4.0). Grids whose surface
and subsurface uranium concentrations and exposure rate measurements are less than the cleanup
criteria 30 pCi/g (i.e., exposure rate measurement) will be deemed as meeting the USNRC guidelines
for unrestricted release. No additional final survey/sampling or remediation efforts will be required.

Step 2
For those grids that exceed the USNRC release criteria, one of the following options will be carried out:

¢ Additional samples and analyses will be performed to determine compliance with the weighted
average limit as permitted by NUREG/CR-5849; or
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¢ The grid/area will be excavated and the contaminated material stockpiled and the grid resampled and
the sample analyzed to determine compliance with the release criteria.

This in-situ characterization/final survey approach will be used for all of the soil encompassing the FZB
Area, with the exception of the filled-in former lagoon, located to the south (Figure 7). Since it is known
that construction debris material has been placed in the former lagoon as backfill, it may not be possible
to utilize the in-situ characterization/final survey approach completely. To supplement the in-situ
characterization/final survey, an ex-situ characterization/final survey methodology is proposed.

This methodology will involve excavating the soil and construction debris material from the lagoon,
segregating the construction debris material and stockpiling the soil. The construction debris material
will be surveyed to determine compliance with the USNRC release criteria. Fixed and removable surface
contamination data will be obtained to determine compliance with Regulatory Guide 1.86. Where feasible
and economical, decontamination will be performed to meet the criteria.

Contaminated soil will be stockpiled, sampled and the samples analyzed for total uranium. Guidance in
NUREG/CR-5849 will be used to determine the number of samples required to be collected and analyzed.
Soils exceeding the guidelines for release limit will be disposed of at an offsite LLRW disposal facility.
Soils containing less than 30 pCi/g will be disposed of at a local solid waste landfill or used as onsite
backfill.

The excavated lagoon will then be subjected to a 100% walkover gamma scan, soil sampling consistent
with NUREG/CR-5849 (i.e., four samples per 100 m?) and exposure rate measurements obtained at each
soil sample location. Grids or areas containing contaminated soil above the release criteria will be
handled in a manner as described in Step 2.

In addition to the survey and sampling of the affected areas (Sub Areas A, B, and C), an unaffected area
will be established. The unaffected area will consist of a 10 m x 10 m perimeter around the affected area
(Figure 7). A total of 51 10 m x 10 m grids will comprise the unaffected area.

One surface/subsurface sample per each 10 m x 10 m grid will be collected via a geoprobe. The
subsurface soil samples will be collected at four foot intervals until native till is reached. Thus, 102 soil
samples will be collected and analyzed. The cores will be scanned, handled and analyzed in a manner
identical to the affected area samples. An exposure rate measurement will be obtained at each soil sample
location.

If a soil sample from an unaffected grid exceeds the clean up criteria, additional (i.e., four) samples will
be taken to bound the extent of the contamination. Depending on the results of the additional samples,
the grid will either meet the criteria or require remediation. Additional sampling of adjacent grids will
be performed, if required.

2.1.3 Management Controls and Procedures

Remediation activities and related health and safety monitoring support activities will be conducted in
accordance with Westinghouse approved plans, procedures, instructions and/or drawings.
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Remediation activities affecting quality, including those of contractors, subcontractors, and suppliers will
be performed in accordance with approved plans, procedures, instructions, and/or drawings. Such
documents include this Site Remediation Plan and related field procedures, Radiological Control Pian,
and related radiation monitoring and sampling procedures, training manual, design specifications,
drawings and instructions. These plans, procedures, instructions and/or drawings will be readily available
to remediation project personnel for their use at the WSMPS.

Quality Assurance (QA) and technical requirements for all activities affecting quality will be specified
by means of individual QA and technical plans or procedures. Technical plans, procedures and/or
drawings will be reviewed and approved by the Site Supervisor, Radiation Safety Officer and the WSMPS
Project Manager. All instructions, plans, procedures, and drawings developed or implemented for the
WSMPS Remediation Project will be retained by Westinghouse as project QA records.

Preparation, review, approval, distribution, and revisions of QA and technical plans and/or procedures
will be controlled. Documents will be controlled during review, approval and distribution to ensure that
those persons responsible for achieving and ensuring the project objectives are met, understand such
documents, and have approved current copies (and revisions) at the work locations where the activity is
to be performed before work commences.

Controlled copies will be distributed to the WSMPS Program Manager, WSMPS Project Manager,
Contractor Project Manager, Site Supervisor, and the QA Coordinator, and to other project personnel
performing or supervising work, as deemed appropriate by the WSMPS Program Manager.

An overview of remediation activities and a tentative schedule for carrying out these activities are
presented in Tables 2 and 3, respectively.

2.2 Remediation Organization and Responsibilities
2.2.1 Roles, Responsibility and Authority -
2.2.1.1 General

The organizational structure plays a key role in the effectiveness of any Radiological Control and
Protection Program. Responsibility, authority and accountability for radiological control and protection
must be established within this structure to effectively carry out the objectives of the program. Lines of
authority must be organized in such a way that radiological protection and safety has a channel to the top.
In addition, top management must be supportive of radiological control and protection efforts.

The WSMPS organizational structure depicted in Figure 8 has been developed to carry out the objectives
of the policy statements presented in Section 2.0. This figure identifies employee titles and the lines of
authority to be used throughout activities. The WSMPS organizational structure may be reviewed and
updated, if necessary, to reflect the current status of site operations.

Key positions are filled by those individuals that are responsible for assuring the safe and expedient
characterization and/or remediation of the WSMPS site. The key positions for the WSMPS project are
described below.
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2.2.2 Westinghouse Organization

2.2.2.1 Program Manager

The WSMPS Program Manager (PGM) has overall responsibility and authority for the planning and
management of characterization and remediation activities. The PGM is responsible for ensuring that the
WSMPS project activities meet the established environmental health and safety and quality assurance
requirements, technical performance, and budgeting and scheduling criteria.

2.2.2.2 Remediation Project Review Committee

The WSMPS Remediation Project Review Committee (PRC) has overall responsibility and authority to
exercise management controls necessary to assure safe implementation of the site characterization and/or

_remediation activities, including matters related to health and safety, licensing, quality assurance and

regulation. The committee will consist of a minimum of three people. The membership includes persons
with experience in areas such as management, radiological protection, industrial hygiene, safety or quality
assurance. The membership of the PRC is appointed by the PGM. The PRC reports directly to the
PGM. All members of the committee have the authority and responsibility to issue stop work orders for
any matters involving health and safety.

The PRC holds meetings on at least 2 monthly basis to review project operations. The responsibility of
the committee includes:

Review and approval of Radiation Control Plan and Procedures.

Review and approval of work plans and procedures.

Review and approval of QA Plan.

Assuring implementation of the Radiation Control Plan, Remediation Plan and QA Plan.
Conducting reviews of project activities.

The PRC will work together with the WPM, Contractor Project Manager (CPM) and the Project
Radiation Safety Officer (PRSO) to ensure that all health and safety protection measures and controls,
including radiological protection, are carried out.

2.2.2.3 Project Manager

The WSMPS Project Manager (WPM) has overall responsibility and authority to exercise management
controls necessary to assure safe implementation of the site characterization and/or remediation activities,
including matters related to health and safety, licensing, quality assurance and regulation. This
responsibility and authority includes implementation of the Radiological Control Plan, Remediation Plan
and QA Plan. The PM reports directly to the PGM. The PM will work together with the Contractor
Project Manager (CPM) and the Project Radiation Safety Officer (PRSO) to ensure that all radiological
protection and control measures are carried out.

Additionally, the WPM will review and approve all radiation control plans and procedures, work plans
and procedures, and QA plans that are developed for the project activities.
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2.2.3 Contractor Organization

2.2.3.1 Project Manager

The Contractor Project Manager (CPM) is responsible for managing contractor personnel and other

resources necessary to carry out the specific characterization/remediation project or activity. The CPM

will work closely with the PRSO to ensure work being conducted by contractor personnel is in accordance

with the requirements specified in the Health and Safety Plan, Radiological Control Plan and related

procedures and QA Plan. The CPM reports directly to the WPM.

2.2.3.2 Project Radiation Safety Officer

The Contractor Project Radiation Safety Officer (PRSO) is responsible for developing and implementing
“policies and procedures in accordance with NRC Regulations (Title 10 CFR Parts 19 and 20) and any

other applicable requirements/regulations. The PRSO reports directly to the CPM. The PRSO has direct

recourse to the PGM to prevent unsafe practices or to halt an operation which is deemed radiologically

unsafe. The PRSO is also responsible to oversee and control the day-to-day radiation protection activities

in accordance with the requirements contained in the Radiological Control Plan.

Specific duties of the PRSO may include, but are not limited to, the following:

(1) Provide training to project personnel.

(2) Verify that site personnel receive (or have received) appropriate radiological training.

(3) Verify implementation of the Radiological Control Program, including ALARA.

(4) Provide technical expertise to on-site radiation safety personnel.

(5) Conduct periodic radiation safety andits at the site.

(6) Interface between site radiation safety personnel and site management.

(7) Review surveys conducted during and after the site activities.

(8) Implement additional health and safety requirements as directed by the PM.

(9) Develop and implement radiation control procedures specific to the project.

Qualiﬁcafions of the Project Radiation Safety Officer are:

(1) A Bachelors of Science degree in Engineering or Science.

(2) A minimum of 5 years of applied radiation protection experience.

(3) Previous training consistent with Regulatory Guide 10.4, Item 7 Topics.
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The PRSO will also serve as the Environmental Safety and Health Coordinator (ES&HC). The ES&HC
is responsible for the industrial and environmental safety functions during characterization and/or
remediation activities. The ES&HC is responsible for ensuring implementation measures provide safe
and healthy work conditions, for maintaining radiation exposures as low as reasonably achievable, and
for minimizing release of radioactivity and chemicals to the environment. This is accomplished through
the review of work plans, instructions, procedures, monitoring and surveillance, training, and
investigation and evaluation of routine monitoring data and unusual events.

2.2.3.3 Environmental Safety and Health Coordinator (ES&HC)

The Environmental Safety and Health Coordinator (ES&HC) is responsible for the industrial and
environmental safety function during characterization and remediation activities. The ES&HC is
responsible for ensuring implementation measures that provide safe and healthy work conditions, for
maintaining radiation exposures as low as reasonably achievable, and for minimizing release of
radioactivity and chemicals to the environment. This is accomplished through the review of work plans,
instructions, procedures, monitoring and surveillance, training, and investigation and evaluation of routine
monitoring data and unusual events. The ES&HC reports to the Project Manager. The PRSO will also
serve as the ES&HC.

2.2.3.4 Quality Assurance Coordinator (Optional)

The Contractor Quality Assurance Coordinator (QAC) reports to the Program Manager for administrative
activities and for quality assurance guidance. The QAC communicates and coordinates directly with the
CPM on project-related matters. The QAC has the delegated responsibility and authority to direct and
control QA functions to assure that the QA objectives are met as specified in the site specific Quality
Assurance Project Plan (QAPP).

The QAC is responsible for the coordination, integration, and overview of project QA activities and for
ensuring that the appropriate quality management, policy, training, and verification controls are present.
The QAC is responsible for QA audits and surveillances, for prompt correction of conditions which could
adversely affect quality, and for providing documented evidence that the required quality levels have been
maintained in all remediation work activities.

2.2.3.5 Laboratory Manager (Optional)

The Contractor Laboratory Manager (LM) reports to the CPM. The LM is responsible for managing the
laboratory activities for in-house and onsite laboratories and for the subcontractor laboratory services.
The LM is responsible for ensuring that the chemical and radiological sampling and analyses for the
characterization and/or remediation activities are performed in accordance with approved procedures and
Quality Assurance programs. The LM is also responsible for ensuring that the laboratory data is
compiled, validated, and appropriate evaluation and comparisons to establish limits performed.
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2.2.3.6 Field Operations Supervisor

The Contractor Field Operations Supervisor (FOS) reports directly to the CPM. The FOS is responsible
for ensuring that characterization and/or remediation activities are being performed in accordance with
plans, procedures, and design requirements established for the remediation project.

2.2.3.7 Radiological Controls Technician

The Contractor Radiological Controls Technician (RCT) is responsible for adhering to radiological control
procedures under the direction of the PRSO.

Specific duties and authority include, but are not limited to the following:

(1) Surveying of areas, materials, equipment and personnel as needed.

(2) Recording of all survey findings on appropriate forms.

(3) Report unexpected findings to the PRSO or CPM.

(4) Advise the PRSO or CPM of any unsafe working conditions at the site.

(5) Remove employee(s) who have approached the established administrative radiation exposure limits
or who have not demonstrated their continuing understanding of, or need for compliance with
radiological safety procedures.

2.2.3.8 Remediation Contractor Personnel

All Contractor Remediation Project Personnel engaged by WSMPS will comply with the requirements
of the Radiological Control Plan, Remediation Pian and QA Plan.

2.2.3.9 Site Personnel

All WSMPS project personnel directly involved in the project will comply with the requirements of the
Radiological Control Plan, Remediation Plan and QA Plan.

2.3 Stop-Work Authority and Grounds for Dismissal

The WSMPS PGM, PM, CPM, PRSO and RCT have the authority to stop work when a situation is
considered to pose an immediate threat to life, health, property or the environment. When an immediate
threat does not exist, only the PM or his designee will have stop-work authority pursuant to the
Radiological Control Plan. When it becomes necessary to stop a job due to a safety hazard, conditions
will be stabilized immediately so that stopping the job does not in itself present an additional hazard
pursuant to the Radiological Control Plan. :
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Any WSMPS or Contractor person found to be wilfully disregarding any provisions of this Radiological
Control Plan will be subject to immediate removal from further remediation work by the WSMPS PM
or his designee.

2.4 Administrative and Field Procedures and Review Requirements

The WSMPS Radiological Control Plan establishes the policies and requirements to be followed during
the conductance of site characterization or remediation activities, detailed administrative and field
operational procedures which incorporate radiological, industrial and other general safety considerations
are required to ensure that the identified policies and requirements are met. Preparation of such
procedures minimizes the potential problems encountered during the conduct of activities by requiring
explicit planning prior to initiation of the required work. Thus, written procedure(s) is a step-by-step
guide for the personnel performing the work or activity. Prior to being issued for use, the procedure will
be reviewed and approved by the WPM and the PRSO. The approved procedure will be issued, as a
controlled document, to ensure that the proper procedure is being used at the work location.

2.4.1 Minimum Qualifications for Key Positions

2.4.1.1 Westinghouse Program Manager

The PGM must possess a BS degree and have a minimum of 5 years management experience.

2.4.1.2 Westinghouse Project Manager

The WPM must possess a BS degree and have a minimum of 5 years management experience.

2.4.1.3 Contractor Project Manager

The CPM must possess 2 BS degree in engineering or science and have a minimum of 10 years of nuclear
experience. '

2.4.1.4 Coordinator of Quality Assurance

The Coordinator of Quality Assurance must possess a BS degree in science or engineering and have a
minimum of two years experience in quality assurance, or quality control related activities.

2.4.1.5 Radiation Safety Officer

Qualifications of the Project Radiation Safety Officer are:

(1) A Bachelors of Science degree in Engineering or Science.

(2) A minimum of 5 years of applied radiation protection experience.

(3) Previous training consistent with Regulatory Guide 10.4, Item 7 Topics.
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2.4.1.6 Environmental Safety and Health Coordinator

The Environmental Safety and Health Coordinator must possess a BS degree in science or engineering
and have two years experience in the nuclear field or a high school diploma with at least eight years
experience in the nuclear field.

2.4.1.7 Laboratory Manager

The Laboratory Manager must possess a BS degree in science or engincering and have five years
experience in nuclear related operations or remediation activities. Three of these years should be in
laboratory analysis.

2.4.1.8 Field Operations Supervisor

The Field Operations Supervisor must possess a BS degree in science or engineering and have five years
experience in supervision of field activities, such as decontamination and decommissioning, remediation,
site characterization, or a high school diploma and ten years experience in supervising such activities.

2.5 Training Requirements
2.5.1 General

The purpose of training for the WSMPS Remediation Project characterization and remediation activities
is to provide qualified personnel to work with the radiological and general hazards at the WSMPS. The
training will be provided by radiological contro! personnel and will be in accordance with the Project
Radiation Worker Handbook and Training Manual. The training program will be reviewed by the
WSMPS and kept up to date to reflect changes in the facility and procedures, as applicable.

Training will be required of, but not limited to: all workers involved in day-to-day operations of the
remediation project, project and management personnel who will visit the site regularly and other
personnel identified by the WSMPS Project Manager (i.e., State, Federal regulators).

2.5.2 Site Orientation and Training

Prior to entry into radiologically controlled areas of the WSMPS, all personnel will be given a site and
radiological orientation. The objectives of this orientation are to familiarize personnel to:

(1) Recognize labeled radioactive materials and understand the meaning of radiological warning signs;

) Understand that, as long as radiological control procedures and limits are followed, harmful effects
to personnel or to the environment from radioactivity on site will be minimized; and

(3) Recognize and understand the meaning of, and proper response to, emergency signals and use of
emergency equipment such as fire extinguishers.
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This orientation is required for all personnel involved in the remediation activities at the WSMPS, A
including contractor and subcontractor personnel, as well as Federal and State regulatory personnel.

2.5.3 Radiation Safety Training

Personnel who will require routine site access will receive basic Radiation Safety Training in accordance
with the Project Radiation Handbook and Training Manual.

Radiation Safety Training will include the following topics:
(1) Radiation Fundamentals - basic characteristics of radiation and contamination.

(2) Radiation Exposure Limits and Controls - external radiation exposure control methods, procedures
and equipment. '

(3) Radiation Contamination Limits and Controls - contamination and internal radiation exposure control
methods, procedures and equipment.

(4) Employee and Management Responsibilities for Radiation Safety.

(5) Emergency Procedures and Plans - an administrative system to report conditions potentially adverse
to safety or quality.

(6) Biological Effects of Radiation - basic undgrstanding of biological dose and methods of assessment.
(7) Contents of 10 CFR 19, Rights of Workers.

(8) Prenatal Exposure (Regulatory Guide 8.13).

(9) Airborne Radioactivity Program (Regulatory Guide 8.15).

(10) Dosimetry, Bioassay Requirements. |

(11) Radiation Work Permits.

(12) ALARA.

Prior to being allowed unescorted worker access to the site and issuance of a TLD, all personnel will be
required to pass (80%) a written examination demonstrating a basic knowledge of radiation worker

training and provide evidence of a recent medical examination.

Personnel training requirements are presented in Table 4.
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2.5.4 Industrial Safety Training

The WSMPS industrial safety program, as documented in the WSMPS Health and Safety Plan, will be
used for training all management, contractor, and subcontractor personnel involved in activities at the
WSMPS. A copy of the WSMPS Health and Safety Plan is included in Appendix C. The purpose of
the program is to promote an awareness of the potential risks involved in performing various activities,
including characterization and remediation, and to provide knowledge and proficiency in industrial safety,
consistent with the assigned tasks. Personnel involved in the WSMPS Remediation Project will be trained
to be able to carry out their assigned responsibilities safely. Classroom training, on-the-job training and
equipment specific training will be provided as part of the training program.

Safety training will take place on a continuing basis throughout the remediation of the FZB Area and

surroundings. Training will be updated as necessary. Training in the proper use of specialized

equipment will be given prior to the individual using that equipment.

The primary objectives of the industrial safety training program are:

¢ To provide information on the potential industrial hygiene and safety hazards associated with the
remediation of the FZB and surroundings and the steps taken to provide safe working conditions and

a safe environment.

e To enable each person to understand his responsibilities as a worker and to comply with WSMPS
rules and to respond properly to warnings and alarms under normal and accidental conditions.

¢ To enable individuals to recognize potential hazards and to take appropriate measures to prevent
personal injury and/or damage to facilities and equipment.

The industrial safety training program includes the following topics:
e Periodic shoptalks - pertinent industrial safety information, injury statistics and specific safety topics.

e  Specific on-the-job training on hazards related to specialized equipment - cranes, forklift trucks, front
end loaders, dump trucks, drilling rigs, hydraulic lifts and portable platforms..

e General industrial safety topics - proper lifting, hearing, and eye protection, tripping hazards,
elevated heights work, hazardous material handling, use of power tools, personnel hygiene.

e Specialized training - first aid, CPR, fire fighting, use of respirators, as required.

The status and extent of the training of each individual will be documented to verify that workers are
adequately trained for each assigned task.
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2.5.5 Training Verification and Documentation

All persons working onsite will have evidence of initial training and pertinent refresher training as
required by Sections 2.5.3 and 2.5.4 (e.g., training certificates, letter of certification, etc.) prior to being
permitted to perform work involving a potential for exposure to safety or health hazards. In addition,
all site personnel will be required to sign a statement documenting that they have received site-specific
training and that they understand the potential site hazards along with the necessary control measures to
reduce and/or eliminate those hazards.

All training documentation, including the content of Site Specific Training and any other subsequent
training (e.g., periodic safety meetings, specific task safety training, etc.) will be maintained on site as
part of the WSMPS project remediation file and available for inspection until the Final Survey is
completed and USNRC releases the FZB Area for unrestricted use.

2.5.6 Employee Access to Information

All pertinent information concerning the health and safety of onsite workers will be conveyed initially
via site-specific training. Subsequently, documents such as the Radiation Worker Handbook and Training
Manual, will either be provided to employees or be made available to them upon request. In addition,
any new information concerning safety or health conditions associated with this project will be conveyed
to project personnel.

2.6 Contractor Assistance

It is Westinghouse’s intention to remediate the FZB Area and surroundings primarily by using contractor
and subcontractor employees. The responsibility for project performance of characterization and
remediation activities, however, will rest with Westinghouse. Existing and additional WSMPS plans and
procedures, identified by Westinghouse which delineate the environmental, safety and health policies and
administrative guidelines, will be applied to the WSMPS Remediation Project, as deemed necessary. Site
characterization and remediation work will be performed in accordance with these and other project
approved documents (Site Remediation Plan, work plans and work permits, Radiological Control Plan,
Health and Safety Plan, Radiation Worker Handbook and Training Manual and radiological and safety
procedures and QA Plan).

2.6.1 Contractors
2.6.1.1 Remediatien Contractor

The overall Remediation Contractor Manager of the WSMPS Remediation Project will be selected prior
to the start of the remediation effort. The Remediation Contractor will serve in the Project Manager,
RSO, Coordinator of Quality Assurance, Environmental Safety and Health Coordinator and Site
Supervisor roles. The responsibility and authorization of each of these key positions is discussed in
Section 2.2.2.
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The overall role and responsibility of Remediation Contractor is to provide the management and
supervision necessary to ensure that:

(1) The WSMPS remediation activities are planned and performed in accordance with the requirements
established for this project.

(2) The site is remediated to acceptable levels and conditions which allow for release of the site for
unrestricted use.

The selected remediation contractor personnel will have had experience in several remediation projects
involving radioactive and/or solid waste. The qualifications of the selected remediation contractor
organization will be incorporated as-an Addendum to this SRP, once the contractor has been selected.

2.6.2 Subcontractors
Subcontractors for excavation!coxistruction and laboratory services will be selected prior to the start of

remediation of the WSMPS. The qualifications for the selected subcontractors will be established and
verified by the remediation contractor, and/or Westinghouse.
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3.0 DESCRIPTION OF METHOD USED FOR PROTECTION OF OCCUPATIONAL AND
PUBLIC HEALTH AND SAFETY

3.1 Facility Radiological History Information

The Specialty Metals Plant was founded in 1955 as a research and development manufacturing facility
for Westinghouse. Westinghouse began manufacturing zircaloy tubing in 1967. The Specialty Metals
Plant historically manufactured two lines of nuclear grade tubing, including stream generator tubing and
fuel clad tubing. Manufacture of the tubing includes the use of a variety of lubricants, solvents, acid
pickle solutions, and alkaline cleaners. Several spent solutions and/or materials used in the plant process
are managed as hazardous wastes under the Resource Conservation and Recovery Act. These materials
are treated and disposed of off site.

During the period from approximately 1955 to 1961, fuel manufacturing operations were conducted at
the Specialty Metals Plant using enriched uranium in both metal and oxide forms. This involved both
highly enriched uranium for the Navy fuel program (under work for the Bettis Atomic Power Laboratory
for U.S. Atomic Energy Commission work) and low enriched uranium for atomic power plants (under
License SNM-37 from the U.S. Atomic Energy Commission).

In conjunction with the fuel fabrication work in the main building, a separate building was used for
various waste treatment and packaging operations. These operations consisted of an evaporator for
liquids, an incinerator, and solid waste packaging and storage in preparation for shipment. This building
was located south of the main building. The area encompassing the location of this former building is
now referred to as either the "Former Zircaloy Burn (FZB) Area” or the "Cow Palace Area". The
USNRC radioactive materials license for the WSMPS (SUC-509) was terminated on December 31, 1964.

3.1.2 Summary of Previous Radiological Site Characterization Activities
3.1.2.1 Former Zircaloy Burn Building Area

A series of radiological investigations which included extensive surface and subsurface characterization
have been performed in the vicinity of the FZB Area. In addition, exploratory trenches were dug to
investigate subsurface features. These investigations conducted during 1994-1998 are summarized as
follows:

1994 - 1996

¢ Phase I Site Investigation: Cummings/Riter Consultants, Inc. performed a Phase I site investigation
of soils, sediments, groundwater, and surface water at the site in October and November, 1994
(Cummings/Riter, May 1995). Included in this investigation were ten subsurface boring in the vicinity
of the FZB Area, with twelve soil samples from these borings analyzed for radiological parameters.
In addition, 234 discrete surface soil samples were collected from a 25-foot grid established in the
same area for initial screening using a gamma survey instrument. Seventeen of these surface soil
samples were then submitted for analysis of specific radioisotopes. Radiochemistry results for
selected surface and subsurface soil samples indicated the presence of total uranium of concentrations
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in excess of 30 picocuries per gram (pCi/g). Such results were indicative of enriched uranium rather
than natural uranjium.

e Phase I Investigation: Cummings/Riter performed a Phase II investigation of soils and groundwater
at the site in August through October, 1995 (Cummings/Riter, June 1995). As part of this
investigation, 28 surface soil samples were collected from a 25-foot grid established immediately east
of the Phase I sampling grid at the FZB Area. Samples were screened using a gamma survey
instrument. A magnetometer survey was also performed at the areas, as well as additional surface
scanning using a gamma survey instrument in areas that had been identified as exhibiting radiological
activity above background. After an initial surface remediation effort established that impacts were
present at greater depths, a series of test trenches were excavated at the area to a depth of up to two
meters. Upon completion of each trench, the exposed soils were scanned using a gamma survey
instrument, and samples were collected from the trenches at five meter intervals for subsequent
radiological analysis. The results of the various surveys performed as part of the Phase II
investigation (radiological, trenching, and magnetometer) indicated the presence of enriched uranium,
with total localized uranium concentration exceeding 30 pCi/g in surface and subsurface materials at
the FZB Area.

e Addepdum - Phase I Investigation: Cummings/Riter performed an additional Phase II
characterization of site soils and groundwater in April, September, and October, 1996
(Cummings/Riter, December 30, 1996). Included in the additional work was an assessment of a
former lagoon reportedly adjacent to the existing sludge drying beds. As part of this work,
electromagnetic geophysical surveys and trenching were performed in order to locate and characterize
the former lagoon, and two soil samples were collected from the trenches for radiological analysis.
Small quantities of processed uranium were identified with some of the debris encountered in the
former lagoon, but general levels of radioactivity were consistent with normal background.

Summary of 1994 - 1996 Characterization Activities

In general, the Phase I, Phase II and Phase II-Addendum investigation efforts conducted during 1994-
1996 identified a few surface contamination areas but did not identify significant contamination.

As a result, a decision was made to prepare a Risk Analysis that would include review of the available
data, recommendations for additional sampling if required and an assessment of public risk that might
accrue if no further remedial actions were taken. One previously identified item in the FZB Area was
a buried terra-cotta pipe line. A decision was made to relocate that terra-cotta line and remove it during
the summer of 1998, coincident with the removal of a remaining underground line in the Finishing Area
of the Main Building. The relocation and removal of the terra-cotta line lead to the identification of
additional contamination as described in Section 3.1.3.

A complicating factor in the previous characterization studies was the lack of knowledge that the FZB
Area had been covered over at some time in the past with a layer of fill soil. Some of the soil appears
to have come from the several expansions of the on-site pond that is located to the southwest of the FZB
Area. There appeared to be a minimum layer of approximately 2 feet of fill soil covering the original
topography of the FZB Area.
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1998

During November 16-24, 1998, Cummings/Riter conducted an additional soil sampling program at the
WSMPS (Cummings/Riter, Inc., June 1999). The program consisted of:

Drilling and Coring: Collection of soil cores from 48 boring locations (Figure 9) utilized a 4% inch
inside diameter (ID) hollow stem auger equipped with a 3% inch ID split core barrel sampler. The
majority of the borings were advanced to five feet below the ground surface. Some locations (i.e.,
south of the underground gasoline transmission line) were deeper due to thicker sequences of
consolidated deposits at this location. The borings were advanced to below the fill/indigenous soil
interface (in borings which encountered fill), to the top of bedrock, or to a maximum of 15 feet.
Cores were logged for color, grain size, soil type, moisture content, and presence of waste material.
In addition, corings were monitored for organic vapor using an HNU Systems photoionization
detector (PID) and radioactivity using a Ludlum Model 2221 coupled with a 1" x 1" Nal detector
(Ludlum 43-10) and/or a beta/gamma survey meter (Model 140 meter coupled with a 44-9 GM
pancake probe).

Downhole Low-Energy Gamma Survey: Following completion of the soil coring program, a low-
energy gamma (LEG) radiation survey was performed by Westinghouse representatives on each
boring at six-inch intervals (starting at the surface and ending at the bottom of the hole) using a
Ludlum Model 2221 with a 1" x 1" Nal (Ludlum 43-10) detector. All counts taken were
accumulated for one minute in gross counts per minute. The data presented in Table 5 denotes
portions of the borings that collapsed and could not be surveyed using the downhole probe.

Initial Core Sampling and Laboratory Analysis: Based on the visual observation from the soil cores
and the downhole LEG survey data, 70 samples intervals most likely to exhibit the higher levels of
radioactivity were identified per additional radiological amalyses. These 70 samples plus
approximately 100 additional samples were analyzed for U-235 and other radiological isotopes via
gamma spectroscopy. A summary of the MS-2 counting data and the U-235 results for the Antech
for these 78 samples and approximately 100 additional samples are presented in Table 6. The
correlation of these data is depicted in Figure 10.

Radiological Counting of the Core Segments: Soil cores recovered from the coring program were
segmented into two to four inch intervals and placed in clean plastic containers. The core segments
from areas with known or suspected radiological activity above background based on downhole LEG
and gamma spectroscopy results, were then counted using an MS-2 counter with a 1" x 1" Nal
detector shielded counting geometry. The results for each core interval are presented in Table 7.
Because in many instances several sample results were obtained for each twelve inch interval, the
maximum result within each twelve inch interval was assumed to represent the entire interval (Table
8).
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Summary of 1998 Characterization Activities

3.1.2.2 Physical Characterization

Non-indigenous fill and waste materials were encountered in 41 of the 48 borings advanced in this area
to depths of up to 12 feet below existing ground surface. Waste material encountered consisted
predominantly of zircaloy shavings, ash, and fragments of limestone, asphalt and concrete. Slag and roof
tar fragments were also observed at select locations during coring activities.

Based on a visual field classification, the non-indigenous fill consisted primarily of silt and fine-grained
sand, with some sandstone fragments. Based on visual classification of the soil cores alone, compared
to the unified soil classification system (USCS), the non-indigenous fill would be expected to be
composed of particles primarily ranging in size from less than a No. 200 sieve (0.075 mm) up to a No.
40 sieve (0.425 mm). However, some sandstone fragments would be expected in the range of 4.75 mm
(gravel size) to greater than 300 mm (boulders). The percentage of these larger fragments increases with
depth.

A black organic layer was observed in Borings SC-43 and SC46. This thin organic layer is interpreted
to represent the original ground surface prior to placement of non-indigenous fill, and may represent a
"marker bed" associated with the contact between the fill material and indigenous soils.

Indigenous soils in the area consist of silt, fine-grained sand, and some sandstone fragments (with the
quantity of sandstone fragments increasing with depth). In addition, clay was encountered in select
locations at depth, particularly south of the underground gasoline line. The USCS particle distribution
for indigenous soils would be expected to be similar to that listed above for non-indigenous fill. A three-
dimensional fence diagram depicting the subsurface based on the 48 soil core borings is included as
Figure 11.

3.1.2.2.1 Radiological Characterization -

Downhole radiological data was collected from each of the cased soil core holes at six-inch intervals using
a gamma survey meter with an Nal detector. The counts were integrated for a one-minute interval. The
highest readings from this data were observed at location SC-35, at the western edge of the area of
interest, as indicated in Table 5. A comparison of this data and the analytical results of the selected
samples indicated that the gross gamma counting for each core was subject to natural background
variations, and was not necessarily indicative of impacts caused by human activities.

A review of the correlation chart between gamma spectrometry data for U-235 (Table 6) content and the
MS-2 data (Figure 10) indicated that there was a significant uncertainty due to the variations in the natural
background concentrations and isotopic distributions. This uncertainty limited the ability to establish U-
235 concentrations with any degree of confidence when the MS-2 results are low. In order to group the
MS-2 results into reasonable categories, the following ranges were selected for plotting each 12-inch
interval on Figures 12 through 17.
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¢ 0-0.2 pet counts per minute per gram (cpm/gram): This range corresponds approximately to less than
1 pCi/g for U-235 and is considered to be less than the acceptance criteria for total uranium

concentration.

e 0.2 -0.5 com/gram: This range is considered to be suspect since the uncertainty in the U-235
appears to be above 1 pCi/g, but the variability is high.

e 0.5-0.75 com/gram: This range has a higher probability of being contaminated.
e >0.75 com/gram: This range is considered to be contaminated.
3.1.2.2.2 Soil Volume Estimates -

From Figures 12 through 17, an estimate of the value of material with MS-2 data in specified ranges was
determined. As shown in Table 9, approximately 18,100 cubic feet of soil exceeds 0.75 net counts per
gram, per minute. An additional 13,200 cubic feet ranges from 0.5 to 0.75 net counts per gram per
minute, and approximately 131,200 cubic feet of soil ranges from 0.2 to 0.5 net counts per gram per
minute. A majority of the radiologically impacted material is located within four feet of the existing
ground surface, primarily along the western portion of the study area and north of the gasoline
transmission pipeline. Since the contours on the figures were generated using computer software to
interpolate between available data points, the areas and associated volumes presented in Table 9 are
estimated and may not be representative of actual conditions at the site.

3.1.2.2.3 Conclusions

Based on the coring, test trenching and other excavation activities conducted by Cummings/Riter, the
following conclusions/information were noted:

¢ Radiological contamination is not uniformly distributed throughout the FZB Area, rather the materials
are found at varying depths and areal extents.

o There are multiple sources of contamination with regard to the origin of the contamination including:
processed natural uranium; depleted uranium; low enriched uranium materials consistent with
commercial fuel; depleted uranium and high enriched uranium consistent with Navy fuel.

¢ Inthe FZB Area there are other sub-areas which will require additional characterization (surface and
subsurface); beneath the current lay down area for the "Clean Soil Pile"; beneath the lay down area
for the contaminated soil pile; the area to the north along the tree line adjacent to the parking lot;
and possibly further investigation of the subsurface areas beneath the former leach bed.

3.1.3 Summary of Previous Radiological Remediation Actions in Former Zircaloy Building Area

During the site characterization and investigation that occurred in the 1995-1996 time frame, a buried
pipe segment, of what has since been found to be a 70 foot section of terra-cotta piping, was located
under the surface of the FZB Area. The pipe was believed to have been connected to the floor drain
system of the former building structure. At the time of the pipe’s discovery it was confirmed that the
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contents of the pipe was contaminated with materials characteristic of enriched uranium. It was
determined that the line would need to be removed in the future. No other information or evidence of
other materials buried beneath the surface were evident at the time of the initial investigation.
Furthermore, site history and knowledge of the former process and use of the drain line as well as the
disposition of the former building structure was never fully detailed.

Remediation of the drain line began in early June, 1998 with the relocation of the pipe segment. At the
time, the drain line was the only identified subsurface feature. However, prior to the excavation activity,
drawings were identified that showed the presence of two sumps that had been connected to the drain line.
The approximate locations of the sumps were identified and a search for the sumps was performed
coincident with the removal of the terra-cotta line. When the line was uncovered only about half of the
line remained intact with the other half dispersed throughout the immediate area as evidenced by broken
‘'sections of terra-cotta piping and pipe contents sludge. There were indications that material leakage had

“occurred from around the joints of the piping and as a result radiological contamination had leaked from
the piping and leached into the soil.

Excavation and removal of the affected soil was required. During this phase of the remediation large
sections of concrete were uncovered. It became apparent that much of the building structure had been
buried on site both within the footprint of the former building and the area immediately in front of the
building (east side). Radiological contamination was found to be more wide spread than originally
believed. During the initial site investigation in 1995, both shallow and deep samples were collected from
the FZB Area, without any indication of contamination. The shallow soil samples were collected from
a depth of 0-6" and 6-12" and the deep soil samples collected down to bedrock. It was discovered in
June, 1998 that the shallow soil that had been collected represented clean fill material placed on top of
the original soil following the final excavation and burial of the former building structure. It was
estimated that an 18-24" layer of clean fill was placed over the original surface.

The sumps were located and excavated. Upon access to the sump interiors it was noted that equipment
and other related debris had been placed inside of the sumps prior to closure. Many of these materials
were found to be radiologically contaminated as well as a significant volume of soils and concrete that
were also contained in the sumps. All such equipment was removed and packaged accordingly for
ultimate disposal as radiological waste.

Based on the observations during sump excavation radiological screening of debris, concrete and other
assorted materials contained within the sump, it was determined that the foot print of the former building
needed to be investigated in greater detail. During this investigation, the primary structure of the
building, such as the floor and portions of the wall, was confirmed to have been buried in the area.

Remediation of specific areas of the FZB Area are described separately below. The locations of these
features are provided on Figure 18.

3.1.3.1 Drain Pipe Excavation
The entire length of the remaining terr-cotta pipeline was exposed for excavation. Approximately half

of the line was found in place. The other half (the shallow end) had apparently been dispersed during
the removal of the building foundation since fragments of the terra-cotta pipe material were found
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throughout the area as the excavation proceeded. The portion of the line that remained in place was
severely fractured and was essentially plugged with contaminated sediment. There was also indication
of soil contamination beneath the pipeline. Since a red dye had been used in the ceramic magnet
manufacturing process housed in the building during its later use, the red coloring of the soil also
provided a visual indication of leakage from the pipe. The terra-cotta pipeline and all the surrounding
contaminated material was removed based on visual indications and radiological field measurements. Soil
samples were taken along the length of the pipeline for analysis by gamma spectrometry. Additional soil
was removed until the samples indicated that the remaining surface area would meet the release criteria
for uranium contamination.

3.1.3.2 Removal of Sumps

Two buried sumps were located at the northern end of the terra-cotta pipe line. The terra-cotta pipeline
apparently ended in the one sump. The other sump had a line leading to it but the feed and use of this
sump was not clear. Both sumps had been demolished to a level below grade and then backfilled with
debris. Some of the sump contents included contaminated fragments of process equipment. The sumps
were emptied of their contents and the remaining concrete sumps were removed from the ground. The
contamination in the vicinity of the sumps was removed based on both visual indications and radiological
field measurements. Soil samples were taken in the sump excavations for analysis by gamma
spectrometry. Additional soil was removed until the samples indicated that the sump excavation surface
met the release criteria for uranium contamination.

3.1.3.3 Identification of Leach Field System

During the remediation of the pipeline and sumps, a piece of heavy equipment broke through into a
buried concrete pit covered with a concrete lid. Subsequent excavation of the area identified the initial
pit, a concrete distribution box, and a system of three parallel pipelines. These components were
identified as a leach field system that was not identified on the available Westinghouse Specialty Metal
Plant drawings. The piping system consisted of short lengths of terra-cotta pipes that were laid end-to-
end in a gravel bed layer. There was no connection between the pipe ends so leakage would occur at
each location where the pipes were butted together. There was no odor associated with the system and
no sludge in the concrete pit, both of which indicated that the system had not been used for sanitary waste
disposal. Samples taken along the three pipelines did not indicate the presence of radiological
contamination. Based on the sampling information the location, of the ends of the pipelines and the
concrete pit were documented and the area was backfilled using the excavated soil. This action was taken
to provide additional area in which to maneuver equipment and stockpile soil.

3.1.3.4 Separation of Building Rubble

Along with the excavations discussed above for the terra-cotta pipelines and the sumps, the entire area
beneath and in front (east side) of the former building was excavated to reclaim various rubble. It
appears that the plant floor and subsurface foundation were disposed of in an excavation in front of the
former building. In order to assess the condition of the building rubble, all such material was segregated
in a separate pile. Smaller items which were found to be contaminated were immediately packaged for
disposal. The resulting pile of building rubble was then surveyed for radiological contamination and the
small fraction of pieces that exceeded the release criteria for surface contamination were set aside for
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eventual disposal in a licensed burial facility. The large fraction of rubble that met the free release
criteria was transported to a permitted landfill for disposal as industrial waste.

3.1.3.5 Formation and Evaluation of "Clean" Soil Pile

After separation of the building rubble, the remaining material excavated from under and around the
former building consisted of about 43,000 cubic feet of soil. In order to evaluate the radiological
condition of this soil in a meaningful manner, it was spread out into a layer about 4 feet thick.

An initial evaluation of the "spread out" pile was made by conducting a gamma survey of the pile on an
established grid pattern. This data was compiled and entered into a computer graphics program (Surfer)
to plot the data in both 3-D and control plots to help visualize the information.

The evaluation including the data and the computer generated plots are included in Appendix D. The
conclusion from the evaluation was that the soil pile appeared to be relatively uniform in radiation level.

Soil samples from the pile were then collected on a predetermined pattern.

The sample results were then subject to two statistical evaluation (NUREG/CR-5849 and Multi-Agency
Radiation Survey and Site Investigation Manual [MARSSIM] NUREG-1575). The measured U-235
concentration (converted to total uranium) and the statistical evaluation of the data supported the
conclusion that the uranium concentration in the soil pile were less than the concentration guideline of
30 pCi/g at a confidence level of 95% or greater. The evaluation (sampling, analysis and conclusions)
of this "clean” soil pile is found in Appendix D.

3.1.3.6 Identification of Ash Layer

Initial Findings

During excavation to remove building debris and rubble in the vicinity of the footprint of the former
building, a well defined layer of dark ash-like material was observed. Also observed within this "ash”
layer were materials similar to zirconium turnings and chips. Upon further observation many of the
zirconium pieces appeared to be heat affected, as if they were residual material as a result of an
incomplete burning process. A radiological field survey of the ash layer indicated the likely presence of
radiological contamination. The layer was found at a depth of 2.0 to 2.5 feet below the surface and was
approximately 6" thick. The layer was first located along the southeast end of the former building
footprint excavation and bordering the roadway leading to the pond. Investigation indicated that the layer
was present, parallel to the roadway and it appeared to continue east below the surface of the existing
access road. Discovery of this ash layer indicated a need for further investigation, including radiological
survey and collection of samples for gamma spectrometry analysis to identify the extent and nature of the
radiological contamination.

Trench Investigations

Further investigation of the extent of the ash layer entailed excavation of shallow, narrow trenches. The
depth of these trenches was limited such that once the potentially contaminated layer of ash was
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identified, either visually or via field survey instrumentation, no further vertical investigation was
conducted. This series of trenches provided evidence of the ash layer under the roadway as well as on
the eastern side of the road leading toward a former lagoon. The ash layer in this area varied from %
to 1" thickness to a layer of ~8-12" in depth. In general, whenever ash material was encountered it also
contained the zirconium turnings/chips. The locations of the excavated trenches dug for this portion of
the investigation are indicated in Figure 7.

During the trenching operation along the east side of the roadway, field instrumentation indicated what
appeared to be an area of elevated radiological contamination. Further investigation identified what
appeared to be a fuel pellet of a size consistent with commercial product. This was uncovered
approximately 6"-12" below the surface. The soil in the immediate area also indicated elevated
radiological levels above background. The pellet, as well as soil samples from the vicinity of its
discovery, were taken to the Antech Laboratory, in Madison, PA for gamma spectrometry analysis.

Identification of Contaminants

Gamma spectrometry analysis of ash material, soil and the pellet indicated the presence of a variety of .
uranium enrichments. Ash and soil samples showed contamination due to depleted, low and moderately
enriched uranium. The pellet discovered to the east of the road was depleted uranium.

Decision to Conduct Core Boring Investigations

Based on analytical and field survey data, and visual observations from the shallow trenching
investigations, the ash layer was not uniformly dispersed throughout the area, rather it appeared to be
distributed in a spotty, haphazard manner. Additional subsurface investigations were needed to delineate
the vertical and horizontal extent of contamination. At this time Cummings/Riter Consultants, Inc. was
retained to provide assistance in the development of the protocol and methodologies for a detailed
evaluation of the area.

3.1.3.7 Identification of Former Lagoon

Previous Investigations/Findings

A former lagoon had been previously identified and evaluated by Cummings/Riter (Cummings/Riter,
December 30, 1996). During that investigation three trenches were excavated in the area of the
approximate location of the lagoon, as based on review of historical aerial photographs. Two samples
were taken of soil material associated with some metal debris found during the trenching. The isotopic
composition of these samples is consistent with the processed uranium that would have been used in the
fuel fabrication work. The amount of contaminated material was very small and unlikely to be
representative of the average concentration in the soil. Based on these results it did not appear that
further investigation was warranted.

Identification of Line Leading to Lagoon

During the excavation of the area under the footprint of the former building, a black PVC line was
uncovered that led from the building towards the area of the former lagoon. This line was investigated
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by excavating a trench along its length until the line terminated at the apparent southwest corner of the
former lagoon. Based on this physical information, a portion the former lagoon was found to be located
further north than had been originally thought.

Exploratory Excavations in Lagoon Area

To further evaluate the lagoon area, excavation was initiated at the southeast corner where the PVC line
terminated. More detailed review of the historical aerial photograph indicated that this corner was indeed
where the water effluent entered the lagoon. The initial excavation did not indicate the presence of
radiological contamination but did indicate that the lagoon had been filled in with rubble. When some
of the concrete slabs were overturned for removal, several isolated pockets of radioactivity well above
background were identified. These locations were gray in color and included some zirconium metal
turnings and chips. A sample of this material was collected and sent to the laboratory for gamma
spectrometry analysis.

Identification of Contaminants

The analytical results indicated that the soil was contaminated with uranium and that the isotopic
composition was highly enriched uranium consistent with material that would have been used in the
fabrication of Navy fuel designs.

3.1.3.8 Other Areas

Tree Line Parking Lot

Two parallel rows of pine trees that border the paved parking lot were located directly north of the
former. Since several of the trees were located such that they would interfere with additional trench
investigations, these trees were removed. Tree ring counting of the trunks indicated that the trees were
about 25 years old which would mean that they were planted around 1973. Zircaloy turnings and chips
were found under the root ball of the overturned tree stumps indicating that such materials had been
scattered in this area prior to the planting of the trees. Gamma surveys conducted beneath the tree stumps
did not indicate readings above expected background levels. As part of the erosion control measures
associated with the excavation activities, a shallow trench was excavated around the entire excavation for
the installation of a cloth mesh erosion control fence. In the area adjacent to the parking lot, the soil
overturned during the shallow trenching indicated radiation levels above normal background levels. This
indicated the probable presence of uranium contamination in this area that had not been fully
characterized.

Areas Not Investigated

The excavated area around the former building focused primarily on the area beneath and east of the
original building footprint. The area west of the building had not been thoroughly investigated because
of the presence of soil piles in the area when the soil coring program was conducted. At this time
essentially no investigation had been conducted of the original ground surface beneath the soil piles.
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3.1.3.9 Feasibility Analysis

In June 1999, Westinghouse retained the services of B. Koh & Associates, Inc., Owings Mills, Maryland
to evaluate the feasible options for remediating uranium impacted soils at the Specialty Metals Plant.

The specific scope of this analysis was to:
¢ Review existing data and identify any additional data needs

e Evaluate the feasibility of selected remediation options based on cost, technical and regulatory
feasibility, risk and public acceptance.

¢ Provide ranking and recommendation, as to the preferred remedial option(s).

¢ Evaluate and validate the Westinghouse conclusion of the "Radiological Evaluation of the "Clean”
Dirt Pile at Blairsville".

The feasibility analysis evaluated the following remedial options:

e In-situ Characterization. This technique involves thorough characterization of the contaminated soil
in place. As a result of the investigation, specific areas are identified for removal (> release criteria)
while all other areas remain in place (< release criteria). This technique minimizes excavation,
offsite disposal and reduces final survey requirements.

¢ Ex-situ Characterization. This technique involves excavation of areas of potential contamination
(based on available data), staging the soil in piles suitable for disposal. The piles are then sampled
and analyzed to determine final disposition (i.e., offsite if > criteria, onsite if < criteria). This
technique minimizes offsite disposal.

e Site Specific Dose Analysis. This technique involves the use of computer codes (pathway analysis)
to demonstrate that the dose from leaving the contaminated soil in place meets the USNRC release
criteria.

¢ Physical Separation - Soil Processing. This technique involves the use of physical and/or chemical
processes to separate the contaminated fraction of the soil from the uncontaminated fraction of soil.
This evaluation examined three separate soil processing techniques: screening and rinsing, screening
and washing, mechanical separation via radiation detection instruments. This technique reduces the
volume of contaminated soil requiring disposal and/or further treatment.

« Onpsite Disposal. This technique consists of the excavation, consolidation and subsequent placement
of the contaminated soil in a permanent containment cell which meets USNRC and state regulatory
requirements. The containment cell will be covered with a multi-layer cap of clay and fill.

Based on cost, technical and regulatory feasibility, risk and public acceptance, B. Koh & Associates, Inc.
recommended in-situ characterization as the preferred remedial option (B. Koh & Associates, Inc.,
November 1999). Thus, the recommendation was to conduct a combined in-situ characterization and final
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survey and sampling effort on the FZB Area. This recommendation was accepted by Westinghouse and
serves as the basis for this remediation plan.

B. Koh’s evaluation of the analysis performed by Westinghouse on the "clean-soil pile” confirmed that
the pile met the USNRC free release criteria.

3.1.4 Summary of Previous Chemical Characterization Activities

This section summarizes event which occurred at the Specialty Metals Plant that are pertinent to the
environmental characterization of the site.

Westinghouse contracted Acres American, Inc. (Acres) to perform the following in 1981:

¢ RCRA Waste Management Program Report,
Preliminary RCRA Assessment Report, and
e Water Quality Evaluation Addendum to the RCRA Assessment.

In addition, Westinghouse retained Cummings/Riter to perform the following activities during 1993 to
1996:

Sampling and analysis of surface water and groundwater for volatile organic compound
Phase I

Phase II

Phase II and groundwater assessment

The results for each of these studies, as described in their respective reports, are summarized below.
3.1.4.1 RCRA Waste Management Program Report

Westinghouse retained Acres to assist in the development of a waste management plan. Acres reviewed
existing plant procedures and, where necessary, recommended alternative waste handling practices which
were deemed to be environmentally sound and to the extent possible, compatlble with Westinghouse’s
management and economic policies (Acres, January 1981a).

3.1.4.2 Preliminary RCRA Assessment Report

Westinghouse retained Acres to conduct a limited investigative program to evaluate the Specialty Metals
Plant production activities (Acres, January 1981b). The investigative program for this study was designed
to provide a preliminary overview of the geologic, hydrologic and water quality characteristics at the site.

Based on the literature review, the investigative boring program and the initial water quality analyses,
Acres reached several conclusions. These included the following:

¢ The geology at the site typically consists of a sandstone bedrock which is overlain by a zone of
weathered rock and thin surficial soils. In general, the unconsolidated soil and rock overlying
bedrock were reported to be less than 40 feet thick over most of the site. According to Acres, the
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thickness of these unconsolidated deposits (particularly the weathered rock zone) is variable from
location to location.

¢ Borings drilled in the fill area northeast of the facility did not encounter groundwater above bedrock.

¢ The depth to groundwater observed in three of the four shallow monitoring wells installed at the
Specialty Metals Plant ranged from approximately five to ten feet below the ground surface during
the Acres study. Groundwater flow direction within the shallow groundwater bearing unit was
reported to be toward the Conemaugh River.

¢ In general, initial analysis of both groundwater and surface water indicated that for the majority of
parameters, concentrations were below the drinking water standard or the range of values typical of
water quality within the area. However, Acres indicated that several parameters at specific locations
should be subject.to additional monitoring in order to assess their significance with regard to
background water quality. Specific parameters recommended by Acres for analysis in subsequent
samples included pH, iron, manganese, fluorides, nitrate, gross beta, total organic carbon, chromium
and specific conductance.

3.1.4.3 Water Quality Evaluation Addendum to the RCRA Assessment

The primary objective of this investigation was to collect additional waster quality data for evaluating the
impact of the Specialty Metals Plant operations on surface water and groundwater at the facility. The
investigation involved sampling groundwater from four shallow monitoring wells and surface water from
eight locations. The report stated that the analytical results indicated that groundwater and on-site surface
water contained concentrations of both inorganic and organic compounds requiring additional study to
define the extent of these compounds and to evaluate remedial measures to reduce or isolate these
compounds (Acres, December 198Ic).

3.1.4.4 Surface Water and Groundwater Sampling and Analysis Report

In 1993, Westinghouse retained Cummings/Riter to perform sampling of surface water and groundwater
from existing sample locations for analysis of volatile organic compounds (VOCs) (Cummings/Riter,
1994a). The sampling and analysis program indicated that Target Compound List (TCL) VOCs were
present in one of three surface water routes located east (downstream) of the Specialty Metals Plant. The
compounds detected in surface water were trichloroethane (26 micrograms per liter [ug/1]) and methylene
chloride (3 pug/l). TCL VOCs were not detected in surface water samples collected upstream of the
Specialty Metals Plant or in two of the three surface water courses sampled downstream of the plant.

Groundwater samples were collected from two piped drainages, two monitoring wells and three
groundwater supply wells (one active and two inactive). VOCs were not detected in the sample collected
from the current groundwater supply well (DW-2), TCL VOCs were detected in other groundwater
samples collected.
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3.1.4.5 Phase I Investigation

During October through November 1994, Westinghouse retained Cummings/Riter to perform a Phase 1
Investigation on the Specialty Metals Plant site. The objective of this program was to evaluate the nature
and extent of Compounds of Interest (COIs) in the vicinity of potential source areas, shallow
groundwater, surface water and sediment and obtaining an understanding of the shallow hydrogeologic
regime at the Specialty Metals Plant site (Cummings/Riter, May 1995). The COIs includes:

TCL Volatile Organic Compounds
Target Analyte List (TAL) Metals
Total petroleum hydrocarbons
Fluoride .
Nitrate

Ammonia

Total organic carbon

Gross alpha, gross beta

Total uranium

Uranium isotopes

Total radium

pH

Phase 1 sampling locations are shown on Figure 5. Results of nonradiological and radiological
constituents for groundwater, surface water and sediments are presented in Tables 14 through 17.

3.1.4.6 Phase II Investigation

During August through October 1995, Cummings/Riter conducted a Phase II Investigation of the Specialty
Metals Plant site (Cummings/Riter, December 1995). The investigation includes:

Surface and subsurface soil (fill) sampling and analysis

Groundwater supply well remediation

Unconsolidated deposits/weathered bedrock monitoring well installation
Borehole geophysics

Evaluation of the on-site pond levels and site groundwater levels
Shallow and deep groundwater sampling and analysis

Phase 1I sampling locations are shown on Figure 6. Results of the nonradiological and radiological
constituents for groundwater are presented in Table 18.

3.14.7 Phase I Groundwater Assessment and Assessment of Former Lagoon Area
During September through October 1996 Cummings/Riter performed a Phase Il groundwater Assessment

and assessment of the former lagoon area (Cummings/Riter, December 30, 1996). The Phase II
groundwater assessment included: _
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Geoprobe and hydropunch soil sampling and analysis
Borehole geophysical logging

Monitoring well installation

Groundwater/seep sampling and analysis

Passive soil gas sampling and analysis

Phase I Addendum sampling locations are shown on Figure 6. Results of the nonradiological and
radiological parameters for groundwater are presented in Table 19.

3.1.8 Conclusions

Based on the Cummings/Riter investigations conducted during 1993 through 1996 the following general
conclusions were made.

Unconsolidated deposits consisting of fill material, terrace deposits and residual soil are present
immediately beneath the Specialty Metals Plant. The bedrock underlying the unconsolidated deposits
at the Specialty Metals Plant consists predominately of tan, gray and brown, fine to medium-grained
sandstone interbedded at depths with shale, argillaceous sandstone, and coal seams. The uppermost
unit corresponds to the Saltsburg Sandstone Member of the Conemaugh Group.

Groundwater flow within the uppermost unconsolidated deposits tends to mimic surface topography,
with flow from west to east across the site. The average horizontal hydraulic gradient was 0.01-0.02
ft/ft. This groundwater-bearing unit is unsaturated along the eastern limits of the Specialty Metals
Plant.

The results for groundwater sampling and analysis identify area (south of Westro Building) where
VOC and inorganic concentrations exceeded PADEP proposed human health standards for non-
residential groundwater.

The results for groundwater sampling and analysis identified areas (south of Westro Building and
southeast of Industrial Waste Treatment Building) where chlorinated aliphatic hydrocarbons and.
trichloroethene and 1,2 di-chloroethene concentrations, respectively exceeded PADEP standards
(PADEP, December 1993).

The groundwater radiological analysis were generally consistent with naturally occurring uranium and
radium levels in groundwater and were below the EPA proposed drinking water standards for
uranium.

Soil analytical results for pesticides, herbicides and PCBs were below method detection limit for all
soils tested.

Soil samples exceeded the PADEP interim criteria for two parameters: trichloroethene adjacent to
the former 15,000 gallon above ground trichloroethene/1,1,1-trichloroethane storage tank and nickel
in the fill area.

A detailed presentation of the conclusions/findings are presented in Appendix E.
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3.1.6 Summary of Chemical Remediation Activities

This section summarizes reported environmental remediation activities that have been completed at the
site.

3.1.6.1 Underground Waste Hydrofluoric Acid and Methylene Chloride Storage Tank Remediation

In 1983, two 21, 000-gallon underground waste hydrofluoric acid and methylene chloride/water mixture
storage tanks located approximately 200 feet west of the Industrial Waste Treatment Plant (Figure 18)
were closed in place in accordance with the Pennsylvania Department of Environmental Resources
(PADER) approved Closure Plan (Westinghouse, 1982).

The buried polyvinyl chloride (PVC) lines leading from the Zircaloy Building to the two waste storage
tanks (Figure 18) were excavated and removed during the underground storage tank closure.

3.1.6.2 Westro Underground Waste Oil Tank BV-2086

The Westro Waste Oil Tank (BV-2086) and the drum unloading area/oil dumping pit located at the
southeast corner of the Westro Building (Figure 18) were closed in 1986 in accordance with a Closure
Plan prepared and implemented by SSS Company (SSS Company, 1986). The former underground waste
soil tank was triple rinsed using high pressure steam. The former underground storage tank integrity was
tested by Photoleak Detection Company and reportedly passed. Following removal of the tank, the
underlying gravel was removed and the underlying residual soil inspected for stains, odors and oily
texture. No physical evidence of any of these characteristics was reported. Verification samples were
not collected. Both the former waste oil tank excavation and unloading pit areas were backfilled with
clean fill and contoured to existing grade.

3.1.6.3 Above-Ground 15,000-Gallon Trichloroethene/1,1,1-Trichloroethane Storage Tank

In 1986, the Specialty Metals Plant discontinued use of trichloroethane and 1,1,1-trichloroethane in the
plant manufacturing process. The solvent contained in the 15,000-gallon aboveground storage tank
located at the south end of the Westro Building (Figure 18) was intentionally drained. The storage tank
was cleaned and removed from operation in 1988.

3.1.6.4 Sludge Drying Beds
In 1983, sludge contained in the waste waster treatment plant sludge drying beds (Figure 18) was

removed, and the bed liners were patched. In 1987, the sludge drying bed liners were replaced with 45
mil Hypalon as part of a waste water treatment plant upgrade.

3.1.6.5 "Triclene" Pits

Two concrete lined pits located in the southern portion of the Westro Building (Figure 18) were drained
and backfilled from 1985 to 1986.
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3.1.6.6 Underground Gasoline Storage Tanks

Two 3,000-gallon underground fiberglass gasoline storage tanks located at the northeast corner of the
Main Building Shop Area (Figure 18) were removed in 1990 by CECOS International, Inc. of Niagara
Falls, New York. One tank contained leaded gasoline and the other contained unleaded gasoline. Soil
associated with the tank excavation was sampled and analyzed for petroleum hydrocarbons, elad, benzene,
toluene and xylenes. Sample analytical results from post-excavation sampling and soil borings advanced
by Environmental Resources Management, Inc. to estimate the extent of the required soil excavations are
included as Appendix A of their report. The soil remediation was completed in 1991.

3.1.6.7 Main Building Gage Laboratory Sump and Flooring

A concrete lined sump, material contained in the sump and portions of the plant flooring, located in the
Mazin Building Gage Laboratory (Figure 18) were removed in December 1994. The sump excavation
measured 49 inches wide by 81 inches long by 82 inches deep. Five cast iron pipes were observed in
the excavation sidewalls. The pipes were not removed during the sump excavation. Post-excavation
samples were collected from two locations on the excavation sidewalls and one location on the excavation
floor. The excavation was dry upon completion. The sump excavation was backfilled with crushed stone
and sand and the surface finished with concrete to floor grade.

3.2 Radiological Control Program
3.2.1 ALARA Program

WSMPS management is committed to maintaining radiation exposure to workers and the general public
"As Low As Reasonably Achievable” (ALARA). WSMPS management will demonstrate their
commitment by assigning high priority to work plans and procedures that will reasonably reduce
personnel and environmental radiation exposures. The WSMPS Remediation Project will utilize the
WSMPS Radiological Control Program to maintain the remediation project individual and collective
exposure ALARA. 'In addition to implementation of the ALARA policy, WSMPS management will
incorporate the ALARA philosophy into applicable operating procedures. Furthermore, WSMPS
management will place primary emphasis on design and engineering features to maintain exposures
ALARA. When practicable, design features will be selected in lieu of administrative controls to maintain
exposures ALARA. '

The ALARA philosophy is a fundamental objective of all effective radiation protection programs. Thus,
maintaining individual and collective radiation exposures ALARA is a critical element of the WSMPS
Radiological Control Plan (RCP) which enhances other parts of the Radiological Protection Program
through better planning of work, training of workers, and tracking of exposures. The RCP reflects a
strong commitment to monitoring and controlling occupational exposures and environmental releases as
part of the ALARA Program. Westinghouse’s commitment to the ALARA concept is emphasized in its
policies, plans and procedures as evidenced by the implementation of:

¢ Radiation Protection and Contamination Control Program to control radioactive sources and minimize
spreading of contamination.
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¢ Work Activity Control Program through the use of Radiation Work Permits to control and track
worker exposures.

¢ Safety Assessment and Review Program to evaluate potential exposure that may be received in
performing the assigned task.

¢ Respiratory Protection Program to detect radiological hazards and provide appropriate respiratory
protection equipment.

¢ Handling and Storage Program to ensure the proper handling, packaging and storage of radioactive
material. :

¢ Training Program which stresses the importance of continuous effective exposure control.

Ultimately, these efforts benefit the safety and reliability of the WSMPS Remediation Project by
improving the quality and the efficiency of work performed.

The remediation alternative selected by Westinghouse also results in exposures to the public that are
ALARA. Potential exposures to the public and other workers is kept to a minimum with the selected
alternative. This is achieved by continuous monitoring of the radiological conditions at the site during
remediation activities and by reducing to as little as possible the amount of material transported offsite.
By so doing, potential exposures to the workers and the public during remediation activities and
transportation to and handling at the low-level radioactive waste disposal facility is minimized.

3.2.1 Health Physics Program

The WSMPS Project Health Physics Program utilizes the Radiological Control Plan and related field
procedures (Appendix A). Elements of this program include:

¢ Health and safety protection measures and policies as expressed in the appropriate WSMPS
Environmental Safety and Health Plans, manuals and procedures.

e ALARA.

¢ Quality Assurance Program.

e Calibration and maintenance of survey equipment and instrumentation.

¢ Monitoring policy methods, frequency and procedures.

e Radiological Contro! Program.

e Airborne Radioactivity Program.

e Respiratory Protection Program.

¢ Radiation Work Permit (RWP) and work controls.

¢ Emergency Action Procedure.

¢ Posting and labeling.
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e Records and reports.

¢ Potential sources of contamination exposure.

¢ Radioactive liquid handling procedure.

¢ Radiation Worker Handbook and Training Manual.

¢ Surface Contamination Program.

o Radioactive waste packaging procedure.

¢ Handling storage and disposal of radioactive material procedures.
¢ Radioactive check source accountability procedure.

e Various field sampling, tracking and analysis procedures.
¢ Bioassay.

¢ Dosimetry.

3.3.1 Quality Assurance Program

The WSMPS Remediation Project is subject to management controls and quality assurance requirements.
In addition to general QA review and independent oversight, surveillances and audits may be performed.

Radiological surveys, including sampling and analysis, are performed in order to evaluate the
effectiveness of remediation efforts in maintaining adequate radiological controls and to evaluate materials
for removal and disposal.

Health Physics instrumentation and equipment is inspected prior to use. Equipment failing the inspection
due to equipment malfunction, poor calibration, or inappropriateness due to use restrictions, are
identified, marked, and not used. Respiratory protection equipment is inspected according to the
requirements and schedules specified in the Radiological Control Plan and Airborne Radioactivity
Program.

Periodic surveillances and audits of the Health Physics Program may be conducted, depending on the
length of the remediation activities. The audits are performed by the Coordinator of Quality Assurance.
Unusual events will be investigated as they occur.

Details of the QA Program is presented in the QA Plan (Appendix F).

3.3.2 Selection, Calibration and Maintenance of Equipment and Instrumentation

Radiological control personnel will determine the quantity, performance, necessary capabilities, and
proper use of radiation detection monitoring instrumentation and sampling equipment. They will be

responsible for calibration, maintenance, proper storage of such equipment, and the control of the
instrument check sources.
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3.3.2.1 Selection Criteria

Selection criteria for portable and laboratory counting equipment are based upon the types of radiation
to be detected, maintenance and calibration requirements, ruggedness, interchangeability, and upper and
lower limits of detection capabilities.

3.3.2.2 Instrument Type, Purpose and Range

Table 10 lists the typical types of radiation detection instruments expected to be used during remediation
of the FZB Area and surroundings. The data include manufacturer, model, probe, radiation type,
efficiency, and detector sensitivity.

3.3.2.3 Storage, Maintenance, Calibration and Testing

Radiation detection and monitoring instrumentation and sampling equipment will be stored and made
available for routine use by radiological control personnel at locations such as the radiation protection
field office and controlled contamination changeout areas. Maintenance of the radiation detection
sampling equipment will be provided by radiological control personnel, instrument manufacturer’s
representatives, or contracted service vendors.

Radiation detection and sampling instrumentation and laboratory counting instruments utilized for
radiation safety purposes will be calibrated before initial use, after major maintenance, and on a routine
basis. Portable radiation detection and sampling equipment/instrumentation will be calibrated semi-
annually by a qualified vendor in accordance with ANSI N42.17A-1989 guidance for each type of
radiation of concern at the site. All calibrations will consist of performance checks on each scale range
of the instrument with a radioactive source of known activity traceable to the National Institute of
Standards and Technology. Calibration and maintenance will be performed in accordance with the
radiation control procedures. Portable instrumentation will be source checked each day that the
instrument is in use.

3.3.3 Policies, Methods, Frequency and Procedures
The WSMPS policies, methods, frequency and procedures for effluent and environmental monitoring,

radiation surveys and personnel monitoring (internal and external) are described in the subsequent
sections.

3.3.3.1 Effluent and Environmental Monitoring
Effluent and environmental monitoring will be conducted as part of site characterization and remediation

activities of the WSMPS. The effluent and environmental monitoring activities for the remediation
project will consist of:

(1) Environmental Air Sampling

Environmental monitoring stations will be established on the WSMPS to obtain airborne radioactivity
baseline data during site characterization activities. Each station will be equipped with a low volume
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continuous air sampler. Collection and analysis of the continuous air samples will be performed on
a weekly basis (sooner if high dust loading is experienced) in accordance with WSMPS field sampling
procedures. Selected air samples will be analyzed for isotopic uranium. The air sampler and
counting instrumentation will be calibrated using a standard traceable to NIST. Air sampling results
are considered quality records and will be stored and maintained as part of the WSMPS Project Files.

Environmental air sampling will be reinstituted for remediation activities. Up to four environmental
air monitoring stations will be installed on the perimeter of the site. Samples will be collected at least
weekly and analyzed for gross alpha, gross beta, and isotopic or total uranium (as required) on a
selected basis.

(2) Surface Water Sampling

Surface water will be sampled during site characterization and remediation activities, as appropriate.
The water will be analyzed for gross alpha, gross beta and/or uranium.

(3) Groundwater Sampling

Groundwater sampling will not be performed as part of site characterization activities. Groundwater
monitoring is conducted as part of the site’s ongoing historical monitoring program.

(4) Soil Sampling

'\_//' To develop contaminated waste volumes, soil sampling consisting of surface and subsurface soil will
be performed. Sampling will be performed in accordance with approved field sampling procedures.
Results of the surface and subsurface sampling will be considered as quality records and will be
stored and maintained as part of the WSMPS Project Files.

Additional surface and subsurface soil sampling may be performed as part of the remediation
activities in order to determine maximum concentration levels of uranium contaminated soil to be
shipped to the low-level radioactive waste disposal facility.

(5) Direct Radiation

As part of the environmental monitoring program during characterization/remediation, environmental
thermoluminescent dosimeters (TLDs) will be placed at various locations around the perimeters of
the FZB Area. The purpose of the TLDs is to assure that direct radiation does not exceed the limits
specified in 10 CFR 20.1301. TLDs will be analyzed by a contracted vendor (Landauer, Inc.) to
measure the integrated gamma dose at each location. The TLD results will be considered quality
records and will be stored and maintained as part of the WSMPS Project File.

The TLD monitoring program will continue as part of the remediation activities and TLDs will be
collected on a quarterly (or sooner) basis. Environmental TLDs, together with the remediation
personnel TLDs, will be used to evaluate the effectiveness of the WSMPS Radiation Control
Program.
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(6) Environmental Monitoring Instrumentation and Equipment

Radiation measurement instruments/equipment will be used for monitoring environmental samples
for alpha, beta, and gamma activities. Alpha and beta contamination will be typically measured using
GM or gas proportional instruments. Gamma contamination will be measured using scintillation or
ionization instruments.

All instruments will be maintained, calibrated, and stored in accordance with approved WSMPS
procedures. Standards used for calibration will be traceable to NIST. The frequency of calibration
will be every six months, or more frequent if necessary (i.e., maintenance of instrument, instrument
damage).

3.3.3.2 Radiation and Contamination Surveys

Routine radiation and contamination surveys will be performed, as necessary, to ensure that personnel
do not exceed established occupational exposure limits and controls and do not receive unnecessary
exposure to radiation. The primary objective of the WSMPS Health Physics Program is to minimize
personnel exposures to As Low As Reasonably Achievable (ALARA) by providing information to
radiation workers on the radiation levels in the work area so work will be completed efficiently without
undue exposure to the workers.

Radiation and contamination surveys will be also used to determine the effectiveness of the overall
radiological contamination and protection program. Information obtained from radiation and
contamination surveys are used to re-evaluate operations and activities as well as operation processes and
methods to further reduce personnel exposures to ALARA.

Radiation and contamination control surveys will be performed using approved procedures, qualified
personnel, and instruments appropriate to the type of radiation and/or contamination and type of survey
required. :

Types of routine radiation and contamination control surveys include:

(1) Personnel Contamination Surveys (Self-Monitoring or Frisking)

Personnel contamination surveys (self-monitoring or frisking) are performed to detect and quantify
the possible presence of radioactive material on the body. Self-monitoring frisking is a critical
element of the WSMPS Remediation Project contamination control program. Only individuals who
are trained and qualified as radiation workers are permitted to perform self-monitoring. Visitors and
non-radiation workers will be surveyed by a radiological control technician.

All personnel will be instructed in the proper method of removing outer clothing/tyveks and boot
covers and monitoring for personal contamination as part of the formal radiation safety training
program. Friskers (personal contamination monitors) will be available at each exit from a controlled
area. Instructions will be provided at each personal frisking station. Instrumentation/specification
of instruments used to monitor for personal contamination are presented in Table 10. In the event
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that personnel contamination is suspected or found, the radiological control personnel will be notified
and appropriate action taken as directed by the Project Radiation Safety Officer (PRSO).

Radiological control personnel will supervise any necessary personnel decontamination activities and
evaluate the need for bioassay analysis. Bioassay will be initiated unless proper respiratory protection
was used and nasal smears are negative. Whole body counts may be performed at the discretion of
the PRSO.

Area Contamination Surveys

Surveys for surface contamination will be conducted during remediation activities in all controlled
and uncontrolled areas established on the FZB Area site. These surveys will be performed in
accordance with the WSMPS Surface Contamination Program. Surveys will include direct (fixed)
and removable contamination measurement commensurate with the potential for contamination in the
area. Survey frequencies are daily and weekly for controlled areas and uncontrolled areas,
respectively, as appropriate. If levels of contamination exceed the WSMPS established limits (see
Section 3.14), corrective actions will be taken, as directed by the PRSO.

In general, area surface contamination surveys will be performed to provide:

(a) Data for determining radiological conditions that will be used for the issuance of Radiation Work
Permits (RWPs) and for termination of the RWP.

(b) Continuous monitoring of ongoing radiological work.

(c) Data for the planning and implementation of sampling/remediation plans for soil and concrete
debris.

(d) Survey results are compared to WSMPS established limits.

Characterization and Remediation Surveys

Radiation and surface contamination surveys will be used to provide assessments of the radiological
conditions of the FZB Area in support of the design of characterization and/or remediation plans.
Such surveys serve as the basis for determining the probability regarding the unrestricted release of
the material or property. Characterization and remediation surveys and related sampling may be
conducted in a systematic or a random manner depending on the probability of contamination existing
at that location. Characterization and/or remediation surveys will be performed in accordance with
approved plans or procedures. Final radiological surveys in support of remediation will be performed
consistent with NUREG/CR-5849 (USNRC, June 1992), except that limited soil samples will be
obtained.

Details of the final remediation surveys are discussed in Section 4.0.
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(4) Materials and Equipment Surveys

Radiation and contamination surveys will be performed on material and equipment in controlled areas
to be released for unrestricted use. The material or equipment surfaces are surveyed for direct (fixed)
and removable contamination in accordance with approved procedures. Survey results are compared
by Westinghouse to established release criteria (USNRC, August 1987). If the piece of equipment or
material exceeds the established limits, decontamination and resurveying of the material or equipment
will be performed until the item meets the acceptable release criteria.

Material and equipment survey results are considered quality records and will be stored and
maintained as part of the WSMPS Project Files.

(5) Shipping Surveys

Radiation and contamination surveys will be performed on radioactive material packaged to be
shipped offsite in accordance with 49 CFR requirements and WSMPS packaging and shipping
procedures. Shipping surveys are considered quality records and will be stored and maintained as
part of the WSMPS Project Files.

3.3.4 External Radiation Exposure Control
3.3.4.1 General

It is the objective of the WSMPS Radiological Control Plan not only to maintain exposures within the
limits established by Federal and State law, but also to minimize exposures to individuals, the total work
force and the general population in accordance with the As Low As Reasonably Achievable (ALARA)
principle.

Remediation activities at the FZB Area and surroundings will be controlled such that no worker will
exceed any 10 CFR 20 occupational limit and the total of all workers’ exposure will be limited to the
lowest reasonably achievable. In addition, operations will be controlled to preclude releases to the
environment of airborne radioactivity greater than the concentration limits of 10 CFR 20, Appendix B,
Table 2, Column 1 or no release to surrounding water of radioactive liquids greater than 10 CFR 20,
Appendix B, Table 2, Column 2 limits. '

3.3.4.1.1 Personnel Monitoring for External Radiation
The purpose of personnel monitoring for external radiation is to provide an indication of the level of
external radiation exposure. Occupational exposure limits for "licensed” facilities and the WSMPS

administrative exposure limits to external radiation are given in Table 11.

Upon the initial site visit by any personnel entering the radiological control area(s), a USNRC Form 4
will be completed and signed.
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3.3.4.1.1.1 Exposure to Minors

Individuals under the age of 18 will not be permitted to enter any controlled or any radiation area at the
FZB Area.

'3.3.4.1.1.2 Exposure to Unborn Child

As part of the radiation safety training (and reverification training) and prior to issuance of TLDs, all
personnel authorized to receive radiation exposure will be given specific instruction regarding prenatal
exposure risks to a developing embryo and fetus. This instruction will include both oral and written,
information contained in the Appendix to U.S. Nuclear Commission Guide 8.13 "Instruction Concerning
Prenatal Radiation Exposure." '

3.3.4.1.1.3 Exposure to Visitors
Westinghouse will control the exposure of visitors at the FZB Area site to levels ALARA. For exposure
control purposes a "visitor" is defined as any person not qualified as a "radiation worker" and who
requires access to controlled areas.
Entry by a visitor to a controlled area will require the following:
(1) Assignment of a temporary TLD badge or self-reading dosimeter.
(2) Escort by a qualified radiation worker at all times while in the controlled area.
(3) Documentation of the following information:
(a) Name
(b) Social Security Number
(c) Date of Visit -
3.3.4.1.2 Personnel External Exposure Monitoring
3.3.4.1.2.1 Equipment
Monitoring for external radiation exposure will be accomplished with the use of primary dosimetry and
radiation survey dose rate meters. The primary dosimeter for this project will be the thermoluminescent

badge (TLD badge) capable of measuring the worker’s whole body exposure.

Other devices that will be available for exposure control are self-reading dosimeters and dose rate survey
meters. The self-reading dosimeters will be used by visitors to the site and as directed by the PRSO.

The radiation survey dose rate meter for this project will have a minimum detection rate of 2 pRem/hr,
an accuracy of +10%, and a response time of 15 seconds. Radiation and/or contamination
instrumentation and specifications are presented in Table 10.
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3.3.4.1.2.2 Calibration

Portable dose rate survey instrumentation used to evaluate personnel exposure will be calibrated semi-
annually by a qualified vendor in accordance with ANSI N42.17Z-1989 guidance for each type of
radiation of concern at the site. Portable instrumentation will be source checked each day that the
instrument is in use. All calibrations will be traceable to the National Institute of Standards and

Technology (NIST).

Self-reading dosimeters will be tested semi-annually by a qualified vendor in accordance with ANSI
N13.5-1972 (R 1989) guidance. TLD badges do not require field calibration, but must meet the
performance criteria found in ANSI N13.15-1985.

3.3.4.1.2.3 Survey and Dosimetry Requirements

Surveys for radiation levels and/or contamination levels will be performed using appropriate portable
radiation survey dose rate meters prior to working on materials known or suspected of being
contaminated, to assess the level of hazards and aid in the establishment of appropriate radiological
controls.

As part of the voluntary program, all personnel required to regularly enter and work in the radiologically
controlled area will be provided with a primary dosimeter (TLD). This dosimeter will be worn daily,
while at the work site, throughout the duration of the project. Dosimetry will be analyzed quarterly or
at the time of employee termination (whichever is earlier) to determine radiation exposure of the
individual. Visitors will be assigned a temporary dosimeter (TLD) or a self-reading dosimeter (SRD).

3.3.4.1.2.4 Analysis

Dosimetry will be provided and processed by a National Voluntary Laboratory Accreditation Program
(NAVLAP)-Certified vendor. Dosimeters will be processed on a quarterly basis or sooner or at the time
of employee termination, whichever is earlier.

3.3.4.1.2.5 Recordkeeping

When self-reading dosimeters are used, the daily exposure will be recorded and tracked as a portion of
the radiation work permit. Exposure results will be monitored and evaluated by the PRSO. Appropriate
investigative action will be taken in the event that an individual’s exposure exceeds the administrative
limits shown in Table 11. Copies of TLD results as they relate to a named employee will be maintained
on site and available for inspection. Personnel monitoring reports will be maintained in accordance with
guidance from USNRC Regulatory Guide 8.7, Rev. 1, 1992. Records of all surveys and TLD results
will be considered quality records and will be stored and maintained as part of the WSMPS Project Files.
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3.3.5 Internal Radiation Exposure Control
3.3.5.1 General

It is Westinghouse’s policy to maintain the internal exposure of radioactive materials to ALARA. The
use of engineering controls will be employed to the maximum extent possible. If engineering controls
are not adequate as demonstrated by work area air sampling, then respiratory protection will be
considered to control internal exposures to radioactive materials. Internal exposure monitoring will
consist of two major components: airborne exposure monitoring (air sampling) and internal monitoring
(bioassay and in-vivo counting).

3.3.5.1.1 Engineering Controls

Engineering controls will be utilized to the maximum extent possible to control the production of dusts
during the WSMPS Remediation Project. Engineering controls may be, but are not limited to water
misting or dust control additives. Contamination control structures (i.e., tents) will also be used to
minimize the spread of airborne contamination.

3.3.5.1.2 Monitoring of Airborne Radioactivity

Air sampling of the work areas will be performed daily during soil excavation activities in accordance
with the WSMPS Airborne Radioactivity Program. The frequency and location of sampling equipment
will be dictated by the activities that occur each day. An adequate number of samples will be collected
to be representative of the air in the work area.

Representative samples will be collected daily in the general work areas, at the breathing zone (within
18") of workers and downwind of the work area at the restricted area boundary. As most workers will
be within the confines of equipment operator’s cabs, air samples will be collected in the operator’s cabs
daily or as directed by the PRSO. Work area air sample volumes will be 2 minimum of 36 cubic feet
and collected using high volume or low volume air samplers as directed by the PRSO.

If work involves activities outside the operator cab or when deemed appropriate by the PRSO,
representatives samples will be collected daily in the general work area as close to the workers as
practical. If air sampling determines the possibility of an airborne release, then the PRSO will evaluate
the possibility of an uptake. Evaluation will include, but not be limited to nasal smears and bioassay
methods to determine exposures due to an uptake of uranium. Additionally, during soil excavation
operations site perimeter air samples will be collected and analyzed daily. The sampler(s) will be
positioned at appropriate locations downwind of the site to collect potential releases from the site.

One background sample will be collected daily from the upwind location to the remediation site. At a
minimum, one sample will be collected downwind to the remediation site. The site perimeter air
samplers will collect a minimum of 36 cubic feet using a low volume sampler. Downwind perimeter air
samples will be collected during periods of remediation activities to verify that quantities of uranium
above the established limits are not released from the site.
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3.3.5.1.3 Equipment

Air sampling equipment will be calibrated in accordance with ANSI N13.1-1969 (R/1982) within six
months of the start of the project and every six months thereafter. Flow rates for the air samplers will
be variable from 0.5 to 20 CFM. The analysis of air samples will be performed with equipment capable
of a minimum detectable activity of 2.0 x 10" pCi/ml for alpha and beta-gamma activities. The analysis
equipment will be calibrated in accordance with ANSI N42.17A-1989 guidance. '

3.3.5.1.4 Analysis

Results of air samples will be compared with the limits from 10 CFR 20 for uranium (U-238). If the air
sample results are above 50% of 2.0x 10" xCi/ml gross alpha or gross beta, the PRSO will be notified.

3.3.5.1.5 Respiratory Protective Equipment

In the event the engineering controls are not adequate to maintain airborne activity to established limits,
then respiratory protection will be issued to provide the necessary internal exposure control. Respiratory .
protective equipment (RPE) will be issued and monitored in accordance with the existing WSMPS
Radiological Control Program and Airborne Activity Program. RPE will always be selected on the basis
of hazard or presumed hazard. Whenever the degree of hazard cannot be determined prior to task
initiation, a conservative approach for protecting personnel will be utilized. All respiratory protective
equipment (RPE) will be recommended by the PRSO prior to the initiation of each new task or operation.
The Respiratory Protection Program is described in further detail in Section 3.3.8.

3.3.5.1.6 Recordkeeping

Copies of air sampling results will be monitored and evaluated by the PRSO. Appropriate investigation
will be initiated in the event that an individual’s personal air samples or work area samples exceed the
administrative limit of 5 x 102 uCi/ml (U-238) or perimeter air sample results exceed the administrative
limit of 3 x 10" pCi/m! (U-238). Records of all air sampling results and air sampling instrumentation
calibrations will be considered quality records and will be stored and maintained as part of the WSMPS
Project Files.

3.3.5.1.7 Internal Monitoring

The primary means for monitoring for potential airborne-internal contamination is air sampling.

The Bioassay Program, as defined in the WSMPS Radiological Control Program, will be used as a
supplement to airborne sampling during site remediation activities. This program will be used to aid in
the determination of the extent of potential internal exposure to radioactive material to an individual. In-
vitro (urinalysis) and in-vivo counting (lung counting, when deemed necessary) will be utilized to develop
estimates of:

(1) The quantity of the radioactive material deposited in the critical organ;

(2) The rate of biological elimination; and
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(3) The airborne radioactive concentrations to which the individual may have been exposed. The
bioassay sampling program is performed in accordance with the guidelines contained in Regulatory
Guides 8.9, 8.11 and 8.26.

The WSMPS Urinalysis Program will be used to allow the determination of transportable uranium intake
and to verify the effectiveness of the WSMPS Radiation Protection and Control Program and the WSMPS
Airborne Activity/Sampling Program. In-vitro sampling will be performed at least twice during the
duration of the site remediation activities. Sampling will be performed prior to the actual start of work
and upon work completion or termination of individual. In-vitro samples will also be collected for
unusual occurrences Or emergency situations.

In-vivo analysis (whole body or lung counting) may be performed to determine both transportable and
non-transportable fractions of radionuclides, if deemed necessary by the PRSO. However, since this
analysis is usually utilized for individuals whose work area poses a significant potential for intake of

‘radioactive material, in-vivo analysis is not anticipated to be required for the WSMPS Remediation

Project.

In the unlikely event of an internal contamination incident or an uncontrolled or suspected occurrence of
airborne radioactivity, nasal smears of the potentially exposed individuals will be collected and analyzed.
Nasal smears may also be taken prior to and following use of personal respiratory protection, as specified
by the PRSO.

An evaluation of elevated bioassay results will be performed and documented. As part of this evaluation,
the individual’s dose commitment due to the potential uptake will be calculated. Based upon these
calculations, the individual may be restricted from performing further work. WSMPS administrative
control levels are presented in Table 11.

Bioassay sampling may also be performed at any time (non-routine work, airborne incidents, etc.) at the
discretion of the PRSO

3.3.5.1.7.1 Contamination Contrel Limits

The main goal of the WSMPS Contamination Control Program is to maintain all radioactive
contamination and radiation levels ALARA. To achieve this goal, action limits for the WSMPS
Remediation Project have been established for surface, equipment, liquid, and airborne contamination.
These action limits are specified in the WSMPS Radiological Control Program and Airborne Radioactivity
and related procedures, and are summarized in Table 12. Specific radiation and contamination limits for
shipping radioactive material packages are also contained in these documents.

3.3.5.1.7.2 Airborne Contamination Control
Contamination at the FZB Area exists as dry, non-volatile uranium compounds. This contamination may

exist in contaminated soil and construction debris material (i.e., concrete, metal, wood). Remediation
activities conducted at the FZB Area may generate potentially contaminated airborne dust.
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Personnel and public exposure to airborne radioactivity is controlled using engineered controls,
contamination containment structures (tents), high efficiency particulate air (HEPA) ventilation systems,
and respiratory protection equipment. Engineering controls include dust suppressants and coverings and
tarps for minimization of the generation of uranium contaminated dust during excavation of contaminated
soil. Contamination containment structures include temporary herculite tents or enclosures to maintain
airborne contamination within a confined area. Contamination containment structures are normally used
in conjunction with HEPA-filtered ventilation systems and equipment.

Temporary HEPA-filtered ventilation contamination enclosures may be used during the remediation and
decontamination of the contaminated concrete pieces. These HEPA-filtered enclosures, maintained under
negative pressure with respect to outside air, will provide the necessary controls of airborne radioactive
contamination to ensure protection of the worker, the general public, and the local environment. The
HEPA filters have a rated efficiency of 99.97% for a 0.3 micron filter at rated air flow.

In general, as specified in the WSMPS Radiological Control Program and the Airborne Activity Program,
any remediation activities which have the potential to generate airborne contamination approaching 25
percent of 10 CFR 20, Appendix B, Table 1, Column 3 limits will be conducted within temporary
contamination control structures with HEPA ventilation systems to minimize the internal radiological
exposure to workers and the general public and to maintain those exposures to ALARA levels.

3.3.6 Radiological Contamination Control Program

Radiological contamination control is an essential part of the WSMPS Health Physics Program.
Radiological contamination control during the WSMPS remediation of the WSMPS buildings and
openland areas will be based on the requirements specified in the existing WSMPS Radiological Control
Program, Surface Contamination Program and the Airborne Radioactivity Program.

The critical elements of the WSMPS Radiological Contamination Control Program, as defined in the
referenced documents, consists of:

Establishment of contamination control limits.

Implementation of airborne contamination control measures.

Identification and monitoring of controlled areas.

Implementation of work controls (i.e., radiation work permits).
Implementation of contamination control surveys.

Utilization of personal protective clothing and equipment.

Implementation of controlled containment and storage of radioactive materials.

3.3.6.1 Identification and Monitoring of Access to Controlled Areas

To aid in the control of radiation exposure and limit the spread of radioactive material, a system of
identifying radiologically controlled areas will be implemented for the WSMPS Remediation Project as
specified in the WSMPS Radiological Control Program. The FZB Area and surroundings will be divided
into two distinct areas for radiation exposure control. These areas are unrestricted and restricted areas.
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Unrestricted area means any area access to which is not controlled by Westinghouse for purposes of
protection of individuals from exposure to radiation and radioactive materials, and any area used for
residential quarters.

Restricted area means any area access to which is controlled by Westinghouse for purposes of protection
of individuals from exposure to radiation and radioactive materials, and any area used for residential
quarters. Within the restricted areas, different radiological control zones (RCZ) will be designated to aid
in radiation exposure control and control of the radioactive materials present. Such areas include, but
are not limited to: RADIOACTIVE MATERIALS AREA, RADIATION AREA, SURFACE CONTAMINA-
TION AREA, and CONTAMINATED AIRBORNE ACTIVITY.

In all cases, the radiologically controlled area will be delineated with distinctive barrier tape or rope and
signs. The signs will have the radiation symbol and appropriate wording to warn workers of the potential

hazard. A description of the radiation symbol and appropriate signs can be found in USNRC Regulatory
Guide 8.1 and ANSI standard N2.1-1969.

Entry points to controlled contamination areas will be posted in accordance with 10 CFR 20.1902.
Instructions describing proper techniques of personal frisking, donning and doffing of protective clothing
and other special entry requirements will be posted.

Each controlled area will consist of a controlled side and uncontrolled side. A step off area (pad) will
separate the two sides. A personnel survey meter (frisker) will be available to be used for individuals
to perform the required personnel survey. ‘

3.3.6.2 Work Controls and Work Permits

The Radiation Work Permit (RWP) is an administrative tool used to control work occurring inside the
radiologically controlled area and to make all of the personnel involved with the work aware of specific
hazards and precautions in the work area.

Additionally, the RWP will instruct the workers as to what protective equipment may be needed and what
monitoring will be required. All work performed on the WSMPS Remediation Project will be performed
under the authority of an RWP, as specified in the WSMPS Radiological Control Program.

All work will be administratively controlled via RWPs. RWPs will be issued weekly or monthly (for
routine activities) and reviewed daily by the PRSO or his designee. The RWP will include the following
information:

(1) Task(s) to be performed.

(2) Location of Task(s).

(3) Radiological Hazards Involved with Task(s).

(4) Most Recent Radiation Survey Results.

(5) Required Personnel Protective Equipment.

(6) Special Use or Restraints.

(7) Names and signatures of individuals performing the task(s).
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A daily safety meeting will be conducted with all workers to review safety and radiological conditions
and/or changes to the RWP.

A RWP will be issued at the start of remediation operations and weekly or monthly (for routine activities)
thereafter. The RWP will be terminated at the end of seven days (or 30 days for routine activities) or
when conditions change.

3.3.6.3 Contamination Control Surveys

Contamination surveys will be performed, as necessary, to ensure that personnel do not spread surface
contamination beyond controlled surface contamination area (CSCA) boundaries. Surface contamination
must be controlled to minimize unnecessary external and internal exposure resulting from the intake of
loose radioactive material by inhalation, ingestion, or skin absorption. Surveys are taken to determine
whether contamination levels exist and to determine the extent and magnitude of contamination levels.

Areas and/or equipment where surface contamination exceeds the limits specified in Section 3.1.4 will
be designated CSCA until such surfaces are decontaminated or covered, as specified in the WSMPS
Surface Contamination Program. Loose contamination above limits found in non-radiologically controlled
areas require implementation of established emergency actions, including immediate decontamination.
Routine surveys of surface contamination will be performed with frequencies indicated per the PRSO’s
instructions. As a general practice, surface contamination surveys will be performed daily in controlled
areas and at least weekly in uncontrolled areas.

Surveying for personnel contamination is the responsibility of and will be performed by individuals who
are trained and qualified as radiation workers. Radiological Control Technicians (RCT) will survey all
other persons. The instructions for using the equipment, the acceptable limits of contamination, and the
action to be taken if any individual exceeds the limits will be posted at each survey station. Individuals
exceeding the established limits will be decontaminated in accordance with the decontamination methods
specified in the WSMPS Surface Contamination Program. -

3.3.6.4 Personal Protective Clothing

Protective clothing is provided to all individuals who are required to enter controlled contaminated areas.
Anti-contamination (anti-C) clothing is worn by personnel to break the chain of contamination transfer
and keep the body free from contamination. Anti-C clothing, as specified by the RCT, will be worn
when either surface contamination or airborne radioactive contamination may exceed allowable limits.

Anti-contamination clothing is designed to protect the worker’s head, neck and ears, body, and
extremities from radioactive contamination. Anti-contamination includes, but is not limited to: coveralls,
hoods, caps, overshoes, anti-contamination gloves, safety shoes, and respiratory protection equipment.
Protective clothing requirements, including donning and doffing, are specified in the WSMPS Surface
Contamination Program and related procedures. For specific work assignments, the protective clothing
requirements will be stated on the RWP for that task. Proper donning and doffing of protective clothing
and whole body frisking techniques will be covered as part of the site-specific training.
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3.3.6.5 Controlled Containment and Storage

All work activities conducted at the FZB Area site involving removable (smearable) radioactivity above
the WSMPS limits for unrestricted areas and unrestricted release for equipment will be performed in
contamination control containments or with equipment equipped with HEPA filtration. Temporary
containments will be used when a potential exists for airborne contamination to approach 25 percent of
10 CFR 20, Appendix B, Table 1, Column 3 limits, and will be operated in a negative pressure mode
with respect to the outside air to prevent release of contamination to the outside area.

Equipment, tools, materials contaminated above unrestricted release limits will be controlled in
accordance with the WSMPS Surface Contamination Program. Such material will be stored in identified
storage areas. Contaminated metallic equipment and material may be stored in containers outside the
main controlled area. The storage areas will be conspicuously posted with appropriate postings. Such
material may also be stored in isolated identified storage areas inside buildings with the appropriate
postings. Contaminated soil and rubble as a result of remediation activities may be stored inside or
outside the main control area, but inside a fenced area. Such areas will be conspicuously posted and the
material will be covered to minimize the potential for airborne dispersion of radioactive materials.

3.3.7 Airborne Radioactivity Monitoring Program

Airborne radioactivity monitoring will be conducted to confirm the effectiveness of the WSMPS
Radiological Protection and Contamination Control Program. Airborne radioactive monitoring will
include both perimeter sampling, and local work area sampling, or personnel (lapel) sampling.

Routine perimeter air samples will be collected with Radeco H-809V portable air samplers, variable flow
rate samplers, low volume air samplers, or equivalents, with an appropriate media filter. Personnel
(lapel) air samplers will be used, as required, when deemed necessary by the PRSO.

The sampler head will be placed as close to the work area as possible and within the breathing zone of
the workers in order to best collect a sample that is representative of the air which the workers are
breathing. The samplers will be operated to collect a minimum volume of 36 cubic feet.

The frequency of sampling will be consistent with that specified in the WSMPS Airborne Radioactivity
Program As a minimum, air samples will be taken at least every four hours in areas where radiological
work is being performed. For the most part, continuous air momtormg will be performed to support
remediation activities conducted at the FZB Area site.

Routine air samples will be counted in the field using a gas proportional counter or equivalent for gross
alpha and gross beta activity. Air samples may also be sent to a qualified outside laboratory for specific
nuclide (isotope) analysis or cross check purposes.

Analysis of air samples will be performed by qualified personnel, calibrated equipment, and existing
procedures. Air sampling equipment will be calibrated every six months, in accordance with ANSI
N13.1-1969 (R/1982). Analysis equipment will be calculated in accordance with ANSI N42.17A-1989
guidance. Results of the air samples will be compared with the administrative limits (5 x 102 pCi/ml)
specified in the WSMPS Airborne Radioactivity Program.

BKA00022.WES 3-33 Revision 0, June 2000



SITE REMEDIATION PLAN FOR THE FORMER ZIRCALOY BURN AREA
WESTINGHOUSE SPECIALTY METALS PLANT SITE
BLAIRSVILLE, PENNSYLVANIA

3.3.8 Respiratory Protection Program

When establishing radiological controls for work involving potential airborne radioactivity, primary
consideration is given to utilizing techniques that will prevent airborne radioactivity to maintain loose
surface contamination in controlled areas to As Low As Reasonably Achievable (ALARA) levels.
Airborne radioactivity generated during remediation of the FZB Area will be minimized to the extent
practical by the use of engineered controls (dust suppressants, containment, HEPA ventilation equipment).

If such engineered controls are not feasible or cannot be adequately applied, respiratory protection will
be used. Thus, when it becomes necessary for individuals to work in areas where airborne radioactive
contamination could potentially exceed the levels specified in 10 CFR 20, Appendix B, Table 1, Column
3 and the WSMPS Airborne Radioactivity Program. Respiratory protection equipment will be issued and
used in accordance with 10 CFR 20.1703. Respirators may be worn by workers to minimize inhalation
of the dust even though not required by the WSMPS Airborne Radioactivity Program.

3.3.8.1 Wearing Respiratory Protective Equipment

When airborne radioactivity concentrations exceed the limits of Table 13, respiratory equipment must be
used to protect personnel. The protection factor for a full-face filtered air respirator is 100. As shown
in Table 13, full-face filtered air respirators will not be worn in airborne concentrations greater than 50
times the alpha or beta-gamma limit.

In situations where airborne concentrations of radioactive material exceeds the stated concentration guides
for filtered air respirators in Table 13, the supplied air respirator will be used. A "Delmonex" air supply
system or equivalent will be used to provide breathing air. As shown in Table 13, supplied air respirators
will not be worn in airborne concentrations greater than 2,000 times the alpha or beta-gamma limit. The
protection factor for particulates, gases, and vapors afforded by a continuous flow, full-face supplied air
respirator is 2,000. No other respiratory equipment will be used at airborne concentrations 2,000 times
the limit of 2 x 10 pCi/ml. All respirators will meet NIOSH/MSA approval.

3.3.8.2 Respirétory Protection Maintenance Program

All respirators will be maintained in accordance with the manufacturer’s recommendations for repairs,
cleaning, and disinfection. All respirators and auxiliary equipment will be surveyed after cleaning by a
Radiological Control Technician (RCT) prior to packaging for issue. All respirators will be
decontaminated by a RCT prior to packaging. The RCT will ensure that Westinghouse established
surface contamination limits (Section 3.1.4) are not exceeded. The RCT will issue respirators only to
respirator qualified personnel who have passed a physical exam and fitness for work evaluation and has
successfully passed the respirator fit test. Prior to issuing a respirator, the RCT will inspect the respirator
for damage and will seal it in a plastic bag for personnel issue.

3.3.8.3 Respiratory Protection Training Program
Training, including fit tests, is provided to all respirator users and individuals who direct the work of

users of respirators. The training is conducted by the RSO or designee. Potential respirator users must
have a medical exam and a fitness for work approval prior to issuance of a respirator. Training, medical
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exam for fitness and work approvals, and fit test records will be maintained by radiological control
personnel. Training, fit testing and medical examinations provided for OSHA requirements are
acceptable.

3.3.9 Emergency Procedures

The WSMPS Emergency Action Procedure and related Health and Safety procedures identify various
types of general and radiological emergencies and their required response actions. Such emergencies
include, but are not limited to: radioactive spills, high airborne radioactivity, loss of radioactive material,
medical emergencies (both non-life-threatening and life threatening) and fire. Additional response actions
will be supplied by the local Livonia fire and emergency medical departments.

3.3.10 Posting and Labeling

All areas on the FZB Area site where radioactive materials are present will be posted in accordance with
the requirements of 10 CFR 20.1902. Containers of radioactive materials and sealed source materials
will be marked with the standard radiation symbol and the words CAUTION RADIOACTIVE MATERIAL.
Areas will be classified and posted as RADIATION AREAS or RADIOACTIVE MATERIAL AREAS, per
10 CFR 20.1902. In addition, areas where radioactive material is handled in dispersible forms, such that
the potential for inhalation of airborne radioactivity exists, are designated as controlled contamination
areas and will be posted as CONTAMINATION AREAS OR AIRBORNE RADIOACTIVITY AREAS.

Determination of the area postings is made by radiological control personnel. Radiological control
personnel will routinely inspect the site for proper postings, damaged or missing postings, and evaluate
the need for additional postings.

3.3.11 Records and Reports

Records of individual exposures to radiation, radiation surveys and monitoring results and the disposal
of licensed material will be maintained in accordance with 10 CFR 20 Subpart L (Records). Records
related to the radiation safety program will be maintained as part of the WSMPS Remediation Project
files. Records which will be maintained in this fashion include, but are not limited to: personnel training
and indoctrination, personnel exposure, respiratory protection, fit tests, medical examination and fitness
for worker results, radiation surveys and monitoring results, calibration and maintenance results, accident
investigations, bioassay, liquid releases, TLD badge reports, and waste disposal.

3.3.12 Potential Sources of Contamination Exposure

Since enriched uranium is the primary contaminant, external and internal exposure present a potential
source of exposure to occupatlonal workers, visitors or the general public relative to the WSMPS
Remediation Project. The major remediation and decontamination activities that have the highest potential
of causing external and internal exposure and their respective primary control measures to be
implemented by WSMPS are discussed below.

BKAQ0022.WES 3-35 Revision 0, June 2000



C

SITE REMEDIATION PLAN FOR THE FORMER ZIRCALOY BURN AREA
WESTINGHOUSE SPECIALTY METALS PLANT SITE
BLAIRSVILLE, PENNSYLVANIA

3.3.12.1 Building Rubble

The potential sources of contaminant exposure from remediation of the concrete building rubble include:

Scabbling, Scarifying, Sandblasting, Vacuum Blasting

Temporary contamination control containments equipped with High Efficiency Particulate Air (HEPA)
filtered ventilation will be employed where large scale scabbling, scarifying, sandblasting, and
vacuum blasting will be performed. Dust will be removed as generated to control the spread of
airborne contamination. Dust control methods such as mist, foam and enclosures (whole or partial)
will be used where practicable. For smaller areas, decontamination equipment equipped with a
HEPA filter directly, may be used without the need for temporary containment enclosures.

~ 3.3.12.2 Openland Areas

The potential sources of contamination exposure from remediation of the openland areas include:

0))

@

3

Soil Removal

Exposure rate measurements will be performed before and during soil excavation in order to maintain
external exposure below the WSMPS administrative limit.

If the level of soil contamination is such that handling is likely to cause airborne contamination levels
in excess of 10% of applicable limits, mist, foam, and other stabilizing agents will be used as needed
to control the generation of airborne material during such soil removal.

Loading and Transport

During any rubble and soil loading operations, radiological control personnel will determine the type
and level of dust suppression required. Temporary contamination control containments may be used
to control the spread of airborne contamination. Mist, foam and other wetting agents may be used
to control the generation of airborne contamination during loading, unloading, and transport of soil
and rubble. Trucks of soil or rubble will be covered when transporting contaminated soil for
disposal.

Scabbling, Scarifying, and Sandblasting
Concrete debris located on the FZB Area may require decontamination. Scabbling, scarifying,

sandblasting, or other similar decontamination techniques may be necessary. Contamination control
for these techniques will be identical to those previously discussed for the buildings.
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3.4 Contractor Personnel

3.4.1 Radiation Protection and Contamination Control Program and Related Procedures
Westinghouse’s existing radiation protection policies and procedures will be followed during performance
of the remediation activities to ensure that contractor and subcontractor occupational exposure is
controlled in accordance with the WSMPS Radiological Control Plan and ALARA. Contractors and
subcontractors performing work at the FZB Area will be required to complete all radiation and industrial
safety training, successfully pass the examination, participate in the bioassay program, complete a
physical and fitness for work examination, and will be issued 2 TLD before starting work.

3.4.2 Westinghouse Contractor and Subcontractor Responsthilities

3.4.2.1 Westinghouse

In order to provide effective radiological safety support to contractors during remediation activities,
Westinghouse is responsible to:

¢ Provide workers with a safe and healthful workplace in accordance with all federal, state and local
regulations.

¢ Ensure proper radiation and contamination surveys are performed prior to conducting remediation
work in both the restricted and unrestricted areas of the site.

e Review and approve work authorizations.
¢ Support contractors in job planning to implement ALARA.

¢ Monitor contractor personnel for external exposure and contamination in both the restricted and
unrestricted areas of the site.

¢ Ensure proper posting and labeling of radiation and contamination area boundaries.

¢ Ensure proper survey and release for unrestricted use all materials and equipment before leaving the
site.

¢ Ensure that all contractor support functions (surveys, reports, reviews, etc.) are properly documented,
maintained and available for review.

e Ensure workers have been fully informed of and possess a thorough understanding of the health and
safety requirements which apply to their job assignments.

¢ Ensure that all training is scheduled and completed prior to job startup and to maintaining auditable
training records which will include any follow-up training and all annual refresher training.
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3.4.2.2 Contractors and Subcontractors

All WSMPS Environmental Safety and Health Plans, including Radiological Protection and Contamination
Control Programs, procedures and instructions will be available to personnel working at the FZB Area.
All individuals working or frequenting the radiologically controlled areas of the site will be responsible
for complying with the requirements established by these documents in support of the WSMPS
Remediation Project.

All contractor/subcontractor personnel who could potentially come in contact with radioactive materials
should understand that a knowledge of standard radiation protection rules and practices is an integral part
of their job duties and responsibilities. Each person should be aware that it is their responsibility to
minimize their own exposure to radiation and be cognizant of their obligations to WSMPS and co-workers
for the safe handling of radioactive materials. Each individual working at the FZB Area is responsible
to perform their job in accordance with WSMPS plans and procedures, job training and in accordance
with the principle of maintaining his or her exposures ALARA. Each person who could reasonably be
expected to handle radioactive materials will receive periodic instruction in the general and specific
radiological aspects which they may encounter.

3.5 Radioactive Waste Management

Radioactive waste generated as a result of remediation activities at the FZB Area will be managed in
accordance with the WSMPS Waste Management Program. This program, as presented below, ensures
that waste generated from remediation activities are controlled, handled, transferred, stored and disposed
of in accordance with applicable USNRC, DOT and state regulatory requirements.

3.5.1 Waste Type

The following types of contaminated material are expected to be generated as a result of remediation
activities at the FZB Area site.

3.5.1.1 Openland Areas
3.5.1.1.1 Soil

The bulk of the contarhinated material on the FZB Area site is soil. The contaminated soil is contained
within 1 foot of the surface for most of the site. Estimated volumes of contaminated soil and their related
radioactive concentrations will be developed and incorporated into the Addendum.

Contaminated surface and subsurface soil will be excavated, consolidated, and shipped to a licensed low-
level radioactive waste facility. Excavated soil, which requires stockpiling for an extended period of time
prior to shipment will be covered with tarp, herculite or other suitable material.

As an optional step, excavated contaminated soil may be consolidated and processed via a soil screening
unit to remove the larger noncontaminated soil material. Based on bench test results, an average of 30%
of the FZB area soil which represents the +.25 inch "clean" material can be recovered through dry
screening. Additional removal ranging from 30 to 59% of the -.25 inch material can be realized using
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a rinse and screen (i.e., 100,200 mesh) step (BKA, October 1999). Sampling of the processed soil will |
be consistent with that of NUREG/CR-5849 (one sample per 25 m?® - see Section 4.8.2.2).

Contaminated soil resulting from the screening process will be shipped to a licensed low-level radioactive
disposal facility. Soil meeting the NRC release criteria will be used as backfill or disposed of at a local
landfill.

3.5.1.1.2 Construction Debris Material

Small piles of potentially contaminated pieces of construction debris material (i.e., concrete, metal, wood)
have been discovered during previous site characterization activities. Material which meets the
unrestricted use release criteria will be stockpiled pending final disposition. Contaminated material will
be shipped to the licensed low-level radioactive waste disposal facility.

3.5.1.1.3 Water or Liquids

No process water or liquids are expected to be generated as a result of site characterization or remediation
activities at the FZB Area site. Therefore, special handling, processing and/or disposal of water on the
FZB Area site is not expected.

Surface water run off will be controlled via an Excavation and Sedimentation Plan. Surface water which
is collected from the excavation will be stored in an above ground tank and analyzed for gross alpha/gross
beta or total uranium, as required, prior to release. Water which exceed the USNRC 10 CFR 20,
Appendix B, Table 2, Column 2 release limit will be filtered to meet the release criteria. Sediments will
be analyzed for uranium and dispositioned as appropriate (see Section 3.5.1.2.2).

3.5.1.2 Construction Debris Material

Contaminated construction debris material will be decontaminated to acceptable USNRC release limits
for unrestricted use (USNRC, August 1987) if cost effective. Decontamination techniques to be applied
include, but are not limited to: vacuuming, scabbling, scarifying and sandblasting. For disposal
purposes, contaminated debris (i.e., dusts, powders, cuttings) resulting from apphcatxon of these
techniques will be collected, sampled to determine final disposition.

3.5.1.2.2 Liquids

Although the volume of liquids generated during remediation is expected to be small, such liquids will
be collected and analyzed to confirm that they meet the USNRC 10 CFR 20, Appendix B, Table 2,
Column 2 release limits for unrestricted use. The liquids will be released for unrestricted use if it is
analyzed and verified to meet the USNRC 10 CFR 20, Appendix B, Table 2, Column 2 release limits.
Liquids that exceed the USNRC release limits will be filtered, solidified or evaporated, reduced to a
residue, and disposed of in an approved licensed low-level radioactive waste disposal facility.

BKA00022.WES 3-39 Revision 0, June 2000



(e

SITE REMEDIATION PLAN FOR THE FORMER ZIRCALOY BURN AREA
WESTINGHOUSE SPECIALTY METALS PLANT SITE
BLAIRSVILLE, PENNSYLVANIA

3.5.1.2.3 Soil

Contaminated soils may be encountered around the building perimeter, open areas, and parking lots.
These soils will be handled in the same fashion as the soil described in Section 3.5.1.1.1.

3.5.1.2.4 Dry Active Waste

Dry Active Waste (DAW) will be produced as a result of remediation activities on the buildings and
openlands. The DAW will consist mainly of papers and plastic (gloves, anti-contamination clothing,
tissues, wipes). The DAW material will be collected in metal containers, analyzed for radioactivity, and
shipped to a licensed low-level radioactive waste disposal facility, if contaminated above the USNRC
release limits for unrestricted release. DAW that meets the USNRC limits for unrestricted use will be
placed in a staged refuse container and disposed of as normal waste.

3.5.2 Regulatory Requirements

The remediation activities conducted on the FZB Area site will be performed in accordance with the
applicable requirements of 49 CFR, 10 CFR 71, 10 CFR 30, 10 CFR 20 and the applicable low-level
radioactive waste disposal facility license conditions for the processing and disposal of radioactive waste.
Compliance with the above stated requirements, conditions, and limits will ensure that:

(1) Remediation activities will be conducted without undue harm to the worker, public, or environment;
(2) Residual radioactive material (uranium) will result in potential doses below the allowable limits.

(3) Following site remediation and verification surveys the site will be suitable for release for unrestricted
use.

The waste classification, surveying, packaging, and transportation requirements of these regulations will
be met through implementation of WSMPS handling, packaging, surveying, and shipping procedures.

Radioanalysis will be performed by qualified USNRC-licensed contractor radiological laboratories.
Sampling and analysis of contaminated soil, water, and other material will be conducted in accordance
with approved sampling survey plans or procedures and related quality assurance plans.

The primary analytical protocol for the analysis of contaminated material will be gamma spectroscopy.
Gross alpha and gross beta analysis will also be performed, but to a lesser extent. Laboratory analysis
will be performed by qualified personnel using calibrated and maintained equipment and approved
laboratory procedures. The analysis will be performed in accordance with the laboratory’s approved
Quality Assurance Program. Cross checks can be performed with USNRC/Oak Ridge Institute for
Science and Education (ORISE), pending NRC request. All analytical instrumentation and equipment will
be calibrated using standards traceable to NIST.
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3.5.3 Projected Quantities Material to be Transported Offsite

The bulk of the contaminated material on the FZB Area site is soil which will be excavated, consolidated
and shipped to a licensed low-level radioactive waste disposal facility. Smaller volumes of other types
of contaminated and potentially contaminated material include concrete, asphalt, as well as dry active
waste. No significant quantities of special wastes, such as chelates, chemicals, or mixed waste, are
expected to be generated as a result of remediation activities. Material that can be easily and
economically decontaminated will be transported offsite for proper disposal. Based on the combined site
characterization/final survey effort, an estimate of the volume of soil to be shipped offsite will be
provided. This estimate will be incorporated into the Addendum.

3.5.4 Temporary Onsite Storage

Temporary storage of contaminated material, such as soil and concrete, and dry active waste may be
necessary during remediation of the FZB Area site. Contaminated material stored will comply with
exposure rate and surface contamination limits established by the WSMPS Radiation Protection and
Contamination Control Programs.

If suspected mixed waste is encountered, it will be excavated, sampled, analyzed, and, if determined to
be mixed waste, the USNRC and PADEP will be notified. WSMPS will dispose of mixed waste, as
approved by the cognizant regulatory authorities.
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4.0 PLANNED FINAL RADIATION STATUS SURVEY

This final survey plan has been designed and subsequent survey activities will be performed in accordance
with the applicable guidance provided in NUREG/CR-5849 "Manual for Conducting Radiological Surveys
in Support of License Termination" (USNRC, June 1992).

4.1 Background Information
General background information on the FZB Area and surrounding areas is presented in Section 1.4.
4.2 Site Information

Site specific information regarding the location, history and physical setting of the WSMPS, as well as,
previous characterization and remediation of the FZB Area is presented in Sections 1.5 and 3.1.

4.3 Final Status Survey Overview
4.3.1 Survey Objectives

Based on previous site characterization results, the principal contaminant at the FZB Area is enriched
uranium. The proposed remedial alternative for the FZB Area is excavation of soils containing
concentrations of enriched uranium in excess of the release criteria identified in Section 4.3.2.1 and
subsequent shipment to a licensed low-level radioactive waste disposal facility. An evaluation of possible
remediation alternatives is presented in Section 1.7.

In support of the preferred remedial alternative, a final radiological survey will be conducted by WSMPS
to demonstrate that the FZB Area has been remediated and that the remedial objectives have been
achieved. The initial final radiological survey will be conducted as part of the characterization effort to
identify grids requiring remediation (Section 2.1.2.2). Contaminated soil will be excavated from the
identified grids and a follow-up final radiological survey will be performed of the remediated grids.

4.3.1.1 Surface Activity of Construction Debris Material
The specific objectives of the radiological survey of construction debris material are to demonstrate that:

(1) Average surface contamination levels for each survey unit are within the acceptable release limits
(USNRC, August 1987). Averaging will be based on 1 m? grid area direct measurements and indirect
measurements (wipes) will be obtained at each grid intersection.

(2) Small areas of residual activity known as “hot spots” do not exceed three times the average value.
NUREG/CR-5849 allows averaging elevated areas if the contamination levels are between one and
three times the average limit and the weighted average over any contiguous 1 m? area is less than the
average limit.

(3) Reasonable efforts have been made to clean up removable activity and removable activity does not
exceed 20% of the average surface activity guidelines.
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4.3.1.2 Soil Activity

The specific objectives of the radiological survey and analysis of potentially contaminated soil are to
demonstrate that:

(1) Average uramum concentrations are within the release criteria. Averaging is based on 100 m* grid
area and 1 m? depth (i.e., 100 m®).

(2)' Small areas of residual activity know as "hotspots” do not exceed three times the average value. The
hotspot limit applies to a 100 cm? grid area.

(3) Reasonable efforts have been made to identify and remove hotspots that may exceed the average
guideline by greater than a factor of (100/A)%2, where A is the area (in m?) of the hotspot.

(4) Exposure rates do not exceed 10 uR/hr above background at 1 m above the surface. Exposure rates
may be averaged over a 100 m? grid area. Maximum exposure rates over any discrete of <100 m?
may not exceed 20 uR/hr above background.

The above conditions will be demonstrated at the 95% confidence level for each survey unit as a whole.

The survey data will be used to calculate the total inventory of residual activity from site operations.

4.3.2 Identity of Contaminants and Compliance with Established Release Limits

Based on the knowledge of site operations and the results of site characterization efforts, the significant

radiological contaminant has been determined to be enriched uranium. The uranium is enriched in U-234

and U-235 above naturally occurring levels. The average activity ratios of the uranium isotopes is

approximately:
U-234 85%
U-235 4%
U-238 11%

4.3.2.1 USNRC Release Criteria

On the basis of the combination of contaminants, the release criteria are:

 The soil cleanup criteria for enriched uranium is 30 pCi/g total uranium (USNRC, June 1981).

The surface contamination guidelines for uranium are (USNRC, August 1987):

5,000 dpm alpha, beta-gamma/100 cm?, average over 1 m?

15,000 dpm alpha, beta-gamma/100 cm?, maximum over 100 cm?
1,000 dpm alpha, beta-gamma/100 cm?, removable
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The exposure rate guideline is (USNRC, April 1992).

10 gRem/hr above background (average) at one meter from soil surfaces (if the weighted average over
surrounding 100 m? is less than the average limit).

20 gRem/hr above background (maximum) at one meter from soil surfaces.

WSMPS will demonstrate compliance with the established surface contamination limits and exposure rate
limits and soil concentration levels through the performance of a combined characterization/final
radiological survey of the WSMPS areas, as described in Section 2.1.2.2. The characterization final
radiological survey has been designed and will be conducted utilizing applicable guidance provided in
NUREG/CR-5849 (USNRC, April 1992) titled "Manual for Conducting Radiological Surveys in Support
of License Termination” and approved technical field procedures. The average exposure rates will be
demonstrated at the 95% confidence level. The initial final survey/characterization will be completed and
the results evaluated as a whole before a determination of the need for remediation. Following
remediation of the identified areas (grids), a follow-up final radiological survey will be performed.

4.3.3 Organization and Responsibilities

The final radiological survey will be performed by a team composed of qualified personnel. The
organizational chart for the survey activities is shown in Figure 8. Details of the organization are
described in Section 2.2.2.

The team will operate under the supervision of the CPM. The CPM will have the authority to make
appropriate changes to the survey plan (subject to the established QA/QC program) and approval of
WPM, as deemed necessary as the survey progresses.

Field measurements of radiological parameters and sample collection will be under the direction of the
FOS.

The LM will direct laboratory activities for both in-house analyses and the contractor laboratory services.

Quality Assurance/Quality Control (QA/QC) will be handled by the QAC whose work responsibilities
are otherwise separate from those on the termination survey team. The QAC will coordinate all interface
requirements during the final radiological survey process.

The PRSO/ES&HC will provide expertise on Health and Safety issues for the survey process. Health
and safety considerations for workers and for the general public have been incorporated into this final
radiological survey plan. The WSMPS Radiological Control Plan (B. Kok and Associates, Inc., 2000)
and the FZB Area site Specific Health and Safety guidelines will be followed during the performance of
the final radiological survey.

A description of the qualifications and experience of project personnel will be provided as an Addendum
once the remediation contractor is selected.
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Subcontractors for decontamination/excavation and laboratory services will be selected prior to the start
of the Remediation and Final Radiological Survey of the FZB Area site.

4.3.4 Training

All members of the Final Survey Team will be qualified and trained commensurate with their assigned
tasks. Training will vary according to potential exposure and the nature of the individual’s job duties.
In addition to the regular radiation worker training, special training will be provided on equipment,
special techniques, and practices relative to the survey activities for those individuals who will be
involved in taking radiological measurements and samples. All members of the final status survey team
will attend an in-house training session reviewing radiation protection, survey procedures, and quality
assurance activities. Documentation of training participation and results of testing to demonstrate
knowledge and skills will be retained in the WSMPS Remediation Project Files.

'4.3.5 Laboratory Services

Analytical services for measuring gross alpha/beta activities in air and water samples and for gamma
spectrometry analysis for water and soil samples will be performed by an USNRC licensed laboratory
in accordance with documented and approved procedures and the laboratory’s approved Quality Assurance
Plan. Samples of soil and air will be collected for QC purposes and analyzed in accordance with
approved procedures and an approved Quality Assurance Plan by an independent contractor laboratory.
In addition, the contractor laboratory will be monitored by the QAC.

4.3.6 General Survey Plan

This radiological survey plan consists of systematic processes and procedures that have been deemed
acceptable by industry standards and the USNRC and are consistent with the guidelines provided in
NUREG/CR-5849. Specific activities have been defined and detailed tasks have been delegated to the
appropriate team members to ensure that a timely and thorough survey is conducted. Table 2 provides
a breakdown of activities and tasks that are currently a part of the WSMPS Final Radiological Survey
Plan.

Tasks will be performed in accordance with guidelines stated in the "Manual for Conducting Radiological
Survey in Support of License Termination” (NUREG/CR-5849). '

4.4 Survey Plan and Procedures

4.4.1 General

The survéy protocol for the openland areas will be based on the potential that residual uranium
contamination may be excavated sometime in the future. The contamination potential of the openland

areas has been based on a review of site history, review of records, interviews with employees and results
of the characterization surveys.
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4.4.2 Instrumentation

Two categories of instrumentation will be utilized by WSMPS in conducting the characterization/final
radiological survey and sampling analysis of the WSMPS areas. The categories are direct
reading/measuring field instruments and laboratory equipment. All instruments used for the final
radiological survey will be appropriate for the measurements being made.

The field and laboratory instrumentation to be used for the survey activities, along with typical parameters
and detection sensitivities for the instrumentation and survey technique, is listed in Table 10.

For instruments used for integrated measurements, the sensitivity (minimum detectable activity) is
approximated by:

MDA o 271 * 465/

teEe A
100

where
MDA = activity level in disintegrations/minute/100 cm?
By = background rate in counts/minute
t = counting time in minutes '
E = detector efficiency in counts/disintegration
A = active probe area in cm’

MDA = activity level in disintegrations/minute/100 cm? -

For ratemeter instruments utilized for surface activity measurements, the sensitivity is approximated by:

t
MDA = 4.65 2
A
E-
100
where
MDA = activity level in disintegrations/minute/100 cm’
B = background rate in counts/minute
t = counting time in minutes
E = detector efficiency in counts/disintegration
A = active probe area in cm®
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Measurements of the gamma dose rate, over the FZB Areas, will be made with a Sodium lodide (Nal)
Scintillator, gR-meters, pRem-meters, or other equivalent scintillation instruments.

Surface measurements will be used as indicators of undiscovered contamination. These measurements
will be used to demonstrate attainment of the site release criterion (< 10 pRem/hr above background).
Based on historical data, qualified surveyors using the instrumentation and field techniques previously
identified can detect the levels listed in Table 10 with a 90% confidence level. Sensitivities for scanning
techniques are based on movement of the detector over the surface at 1 detector width per second and
use of audible indicators to sense changes in instrument count rate.

All field instruments will be calibrated 2 minimum of once every six months, using NIST-traceable
standards. Calibration will be for the alpha and beta-gamma energies present at the site.

An appropriate, dedicated check source will be available for performing field instrument efficiency
response checks. Daily checks will be logged for each instrument. If the response is not duplicated to
within three standard deviations of the measurement, the instrument will be tagged and taken out of
service pending recalibration. Operational and background checks will be performed at least once each
four hours on instruments which are in continuous use during the day to be sure that the proper response
is being obtained.

4.4.3 Survey Plan
4.4.3.1 Area Classification

As described in Section 3.0, previous characterization has been conducted on the FZB Area site by
Cummings/Riter during 1994-1998.

4.4.3.1.1 Openland Areas

A summary of the radiological conditions of the surface and subsurface soils surrounding the FZB Area
can be found in Section 3.0.

A more detailed description of the surface and subsurface soil is presented in the following
Cummings/Riter reports:

¢ Cummings/Riter Consultants, Inc., 1995, "Data Summary Report, Site Investigation, Westinghouse
Electric Corporation, Specialty Metals Plant, Blairsville, Pennsylvania.”

¢ Cummings/Riter Consultants, Inc., 1995, "Data Summary Report, Phase II Investigation,
Westinghouse Electric Corporation, Specialty Metals Plant, Blairsville, Pennsylvania.”

¢ Cummings/Riter Consultants, Inc., 1996, "Addendum, Data Summary Report, Phase II Investigation,
Westinghouse Electric Corporation, Specialty Metals Plant, Blairsville, Pennsylvania.”
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4.4.3.1.2 Affected and Unaffected Areas

As a result of the previous characterization surveys, the FZB Area and surroundings have been separated
into two general classifications, affected areas and unaffected areas, for purposes of conducting the final
radiological/characterization survey and establishing the sampling and measurement frequency and pattern.
To facilitate survey design and assure that the number of survey data points from an area is sufficient to
enable statistical evaluation, the areas have been divided into survey units which have common history
or other characteristics naturally distinguishable from other portions of the site. The size of the survey
unit was chosen to assure that the total number of data points or the spacing of measurements/sampling
satisfies the 95% confidence level for that survey unit.

The basis for affected area and unaffected area classifications are described in the subsequent sections.

'4.4.3.1.3.1 Affected Areas

Areas that have known uranium contamination based on previous radiological characterization efforts or
characterization surveys. This includes areas where radioactive materials were used and stored, where
records indicate spills or other unusual occurrences that could have resulted in spread of contamination,
and where radioactive materials were buried. Areas immediately surrounding or adjacent to locations
where radioactive materials were used or stored, spilled, or buried were included in this classification
because of the potential for inadvertent spread of contamination.

4.4.3.1.3.1.1 Openland Areas

The affected areas identified for the FZB Area are shown in Figure 7. Affected areas specific to the FZB
Area site include:

e Sub Area A (E20 to E70) x (NO to N80)

e Sub Area B (E70 to E110) x (N30 to N80)

¢ Sub Area C (E110 to E130) x (N30 to N80)

The areas of A, B and C are 4,000 m?, 2,000 m? and 1,000 m?, respectively, for a total of 7,000 m’.
4.4.3.1.4 Unaffected Areas

All areas not classified as affected. These areas are not expected to contain residual radioactivity, based
on a knowledge of site history and previous characterization or survey information.

Unaffected areas include those areas outside the boundaries defined by Areas A, B and C.
4.4.3.2 Reference Grids
Grids will be established for the purpose of referencing locations of samples and measurements, relative

to the buildings and openland areas. A 10 meter x 10 meter grid system will be established with soil
samples and exposure rate measurements obtained at each 5 meter x 5 meter grid node.
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4.4.3.3 Scanning Methodology

Concrete foundation surface scans will be conducted for beta and gamma radiations. Soil surfaces will
be scanned for gamma radiations only at 1 cm from the ground surface using 2 2" x 2" Nal (Tl) gamma
scintillation detector, or equivalent instrument.

Instrumentation for scanning is listed in Table 10. The instruments having the lowest detection sensitivity
will be used for the scans, wherever physical surface conditions and measurement locations permit.

Scanning speeds will be no greater than 1 detector width per second for beta gamma detection instruments
and 0.5 m per second for gamma instruments. Audible indicators (headphones) will be used to identify
locations, having elevated (1.5 to 3 times ambient) levels of direct radiation. All scanning results will
be noted on standard field record forms.

Areas of elevated direct radiation (above the guideline limit) identified during scan surveys of structure
or soil surfaces will be identified, documented, remediated, and the identified area re-scanned. Readings
before and after remediation of the identified area will be documented. Locations of elevated radiation
will be identified for later investigation and remediation, if necessary.

4.4.3.3.1 Openland Scans

After remediation of the contaminated soils, surface scans will be performed for gamma radiations
approximately 6 cm from the ground surface using a 2" x 2" Nal (T]) gamma scintillation detector over
100% of the remediated area.

4.4.3.4 Surface Activity Measurements
4.4.3.4.1 Direct Measurements
4.4.3.4.1.1 Affected Surface Areas (Construction Debris Material)

Direct Measurements of beta-gamma surface activity will be performed on construction debris material
using instrumentation described in Table 10. Approximately 10% of the direct measurements will be
taken for alpha surface activity. Unless precluded by surface conditions or physical parameters, the most
sensitive of the instruments listed for surface measurements (Table 10) will be used. Measurements will
be conducted by integrating counts over a minute period.

Because the scanning techniques are not capable of detecting residual uranium activity at <25% of the
guideline level, direct surface activity measurements will be systematically performed at 1 m intervals
on the construction debris material, if the material is large enough.

4.4.3.4.1.2 Unaffected Surface Areas
If any additional construction debris material is to be surveyed as "unaffected” as part of the remediation

activities, a minimum of 30 random measurements or an average measurement of 1 per 50 m? of the
material surface area will be performed for each survey unit, if the material is large enough.
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4.4.3.4.2 Removable Contamination Measurements

For both affected and unaffected areas, a smear for removable contamination will be performed at each
measurement location. Beta-gamma and alpha activity will be determined for each smear.

4.4.3.6 Openland Areas Soil Sampling and Exposure Rate Measurements
4.4.3.6.1 Surface and Subsurface Soil
4.4.3.6.1.1 Affected Areas

Based on previous site characterization data, the majority of the borings revealed that the depth to
indigenous soil or bedrock is 5 feet or less. Thus, approximately two 2.0 to 2.5 foot subsurface soil
samples, depending on the depth of fill, will be collected at the intersection of each 5 meter x 5 meter
-grid line (Figure 7). Approximately 560 soil samples will be collected and analyzed for U-238 or U-235

via gamma spectroscopy.

The coring samples will be field screened using a Ludlum 2221 or 2241 survey meter coupled with a
Ludlum 44-9 pancake probe. The purpose of the field screening is for contamination control and to
identify elevated (twice background) readings. If elevated readings are encountered, the core will be
advanced until the readings are at or near background.

Exposure rate measurements will be obtained using 2 Ludlum 19 gR meter one meter above the ground
surface at each soil sampling location.

4.4.3.6.2.2 Unaffected Areas

A 10 meter unaffected area perimeter will be established around Areas A, B and C. Two 2.0 to 2.5 foot
subsurface soil samples will be collected within each unaffected 10 m x 10 m grid (Figure 7). Thus
approximately 102 subsurface soil samples will be collected from the unaffected area.

The coring samples will be field screened using a Ludlum 2221 or 2241 survey meter coupled with a
Ludlum 44-9 pancake probe. The purpose of the ficld screening is for contamination control and to
identify elevated (twice background) readings. If elevated readings are encountered, the core will be
advanced until the readings are at or near background.

Exposure rate measurements will be obtained using a Ludlum 19 xR meter one meter above the ground
surface at each soil sampling location.

4.43.7 Water
4.4.3.7.1 Groundwater Monitoring

As stated in Section 3.0, no additional groundwater monitoring will be performed as part of the
remediation activities.
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4.5 Background Level Determinations

Based on background analytical results from site characterization efforts, background uranium soil
concentrations have been established at <1 pCi/g for uranium.

If the USNRC chooses to take confirmatory background samples, Westinghouse will request that the
USNRC provide the results and the background soil samples so that Westinghouse can independently
analyze the samples.

4.6 Sample Analysis

4.6.1 Soil

All soil samples analysis will be performed by qualified individuals using approved and documented
laboratory procedures in accordance with the laboratory’s approved Quality Assurance Plan. The soil
samples will be analyzed by gamma spectroscopy using solid-state detectors. Each gamma spectrum will
be reviewed by a qualified gamma spectroscopist to identify interferences or other artifacts not identified
by the computer program.

4.6.2 Water

If required, water samples will be analyzed for gross alpha and gross beta content utilizing USEPA
Method 900.0 and gamma spectrometry utilizing USEPA Method 900.1. The primary laboratory and
the QC laboratory will perform the analyses in accordance with their respective approved Quality
Assurance Programs. Field chain-of-custody procedures and laboratory chain-of-custody procedures will
be observed for all samples analyses.

4.7 Quality Assurance

4.7.1 Quality Assurance Plan

Final radiological survey activities which are deemed quality affective will be performed in accordance
with a quality assurance plan established for the Project.

4.7.2 Definition of Responsibilities

The QAC and other individuals responsible for assuring that an appropriate quality assurance program
has been established and verifying that activities affecting quality have been correctly performed, have
sufficient authority, access to work areas, and organizational freedom to:

(a) identify quality problems;

(b) initiate, recommend, or provide solutions to qualify problems through designated channels;

(c) verify implementation of solutions; and
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(d) assure that further processing, delivery, installation, or use is controlled until proper disposition of
a non-conformance, deficiency, or unsatisfactory condition has occurred.

Surveys will be performed by trained individuals following written procedures and using properly
calibrated instruments sensitive to uranium or its daughters. Samples will be tracked from collection to
analysis. Data will be recorded on prepared data sheets or log books and reviewed for accuracy and
consistency. This data will be considered as part of the quality records and will be stored and maintained
by WSMPS.

4.7.2.1 Quality Assurance Coordination

The QAC is responsible for ensuring all QA objectives of the survey are met, reviewing selected ficld
and analytical data to ensure adherence to procedures and approving the quality of data before it is used
to test hypothesis regarding attainment of cleanup standards. The QAC is not involved in survey
activities that generate data and reports directly to the CPM.

4.7.3 Plans and Procedures

The final radiological survey, including sampling plans, direct measurements, sample analysis, instrument
calibration, daily functional checks of instruments, and sampling methods will be performed according
to written and approved procedures and /or plans. Field and Technical Plans will be reviewed by the
QAC and reviewed and approved by the FOS, PRSO and the CPM prior to issuance. The Document
Control Administrator will control these documents.

4.7.4 Documentation Requirements

All data obtained in support of final radiological survey and remediation are considered quality records
and will be recorded. Survey data to be considered as quality records is identified in Section 5.5. The
QAC will ensure that chain-of-custody and data management protocols are followed for remediation
related samples. In addition, Field procedures for the proper handling, shipping and storage of samples
will be complied with.

All samples collected as part of the final radiological survey and which contributed data demonstrating
attainment of release criteria will be retained by WSMPS. '

4.7.5 Training and Qualification of Survey Staff

In addition to basic radiation worker training, all personnel conducting the surveys will receive training
to qualify in the procedures being performed. The extent of training and qualifications will be
commensurate with the education, experience, and proficiency of the individual and the scope,
complexity, and nature of the activity. Training will be designed to achieve initial proficiency and to
maintain that proficiency at least over the course of the decommissioning process. Records of training
to demonstrate qualification will be documented. '
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4.7.6 Equipment Maintenance and Calibration

Measuring equipment will be maintained, calibrated, and tested to assure the validity of the survey data.
Calibration and maintenance of each instrument will be documented.

Proper maintenance of equipment varies, but maintenance information and use limitations are provided
in the vendor documentation. All measuring and analyzing equipment will be tested and calibrated before
initial use and will be re-calibrated if maintenance or modifications could invalidate earlier calibrations.
Field and laboratory equipment, specifically used for obtaining final radiological survey data, will be
calibrated based on standards traceable to the National Institute of Science and Technology (NIST). In
those cases where NIST-traceable standards are not available, standards of an industry-recognized
organization will be used. Minimum frequencies for calibrating equipment will be established and
documented.

Measuring equipment will be tested at least once on each day that the equipment is used. Test results
will be recorded in tabular or graphic form and compared to predetermined, acceptable performance
ranges. Equipment that does not conform to the performance criteria will be immediately removed from
service until the deficiencies can be resolved.

4.7.7 Data Management

The generation, handling, computations, evaluation and reporting of final radiological survey data will
be performed in accordance with NUREG/CR-5849 and standard WSMPS review and approval protocol.
This protocol includes a system of data review and validation to ensure consistency, thoroughness and

acceptability.
4.7.8 Sample Chain-of-Custody

The "Chain-of-Custody" procedure delineates the records of sample collection, identification, transport
and disposal that will be maintained to ensure that samples are neither lost nor tampered with and that
the sample analyzed in the laboratory is actually and verifiably the sample taken from a specific location
in the field.

4.7.9 Audits/Surveillance
Field surveillance and inspections will be used to assure that the remediation project activities conducted
at the FZB Area are being performed in accordance with specified technical and quality assurance

requirements.

All ﬁndings and observations will be resolved. All surveillance documentation will be retained as project
QA records.

4.7.10 Health and Safety

Consistent with the approach for any operation, remediation activities have been planned and will be
monitored to assure the health and safety of the worker and the public are adequately protected. All
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remediation activities will be conducted in accordance with the WSMPS Radiological Control Pian and
site specific Health and Safety guidelines. A Safety Analysis Report has been prepared (Appendix B) to
estimate the potential radiological exposure both to the onsite worker and the public due to the
remediation activities.

4.8 Data Interpretation
4.8.1 Data Presentation

Measurement data will be converted to units of gRem/hr (exposure rates) dpm/100 cm? (surface activity)
for comparison with guidelines. Values will be adjusted for contributions from natural background.
Average values for survey units will be determined and compared with guideline levels. Data for each
survey unit will be tested against the confidence level objective, using guidance and procedures described
in NUREG/CR-5849.

4.8.2 Defining the Release Criterion
4.8.2.1 Concrete Foundation Material

A survey grid (1 m x 1 m) will be considered to meet release criteria, if the average surface
contamination level are within the limits established in Section 4.3.2.

If the contamination levels exceed the specified limits, attempts will be made to remediate and resurvey
the area. S

Small areas of residual activity known as "hot spots” do not exceed three times the average value. The
hot spot limit will be applied to areas of up to 100 cm®. The average activity level in the 1 m® area
containing a hot spot must be within the guideline.

4.8.2.2 Openland

A survey volume (100 m®) (10 meters x 10 meters x 1 meter) will be considered to meet the guidelines
if the average concentration of total uranium in samples taken at the intersections of the 5 meter x 5 meter
grid lines within the survey volume is 30 pCi/g or less.

The averaging criteria apply to any contiguous volume defined by the given number of 5 meter grid
samples, where each sample represents 25 m®. For averaging over a 100 m’ volume, each combination
of four samples in a given 1 meter layer will be evaluated. This would only be necessary if an individual
sample exceeds 30 pCi/gm.

Soil samples collected from a 10 m x 10 m grid area may be analyzed individually or analyzed as a
composite.

If composited, four contiguous samples in each layer will be composited prior to analysis. A survey
volume will be considered to meet the guidelines if the concentration of total uranium of the composite
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sample is less than 7.0 pCi/gm. If the total uranium concentration of the composite sample exceeds 7.0
pCi/gm, the individual samples will be analyzed to demonstrate compliance with the guidelines.

4.8.3 Water

As discussed in Section 3.0, continuous monitoring of the groundwater will not be performed as part of
the site remediation activities.

4.8.4 Calculating Means

The mean net concentrations for grid blocks and for the site as a whole will be calculated. The mean is
defined as:

1

Here n is the number of samples used in computing the mean and x; is the concentration in the i, sample.
This mean of the concentrations of the samples taken from 2 particular survey unit is an approximation
of the true mean concentration of the contaminant within that unit.

The variation of the concentrations in samples taken from 2 survey unit is an indication of the reliability

of the sample mean as an estimate of the true mean. This is usually determined as the standard error of
the mean.

2

The variables have the same meaning here as they do for equation (1), above.
4.8.5 Comparing Means with the Release Criterion

If the soil uranium concentrations are less than the release criterion at the 95% confidence level, the site
will be considered as releasable for unrestricted use. Sufficient samples will be taken to meet the data
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quality requirements. The background will be subtracted from the uranium concentration present in
determining the release criterion.

Levels of residual activity, (i.e., elevated areas), which exceed the guideline values will be initially
compared directly with the guideline. Areas of elevated activity between one and three times the
guideline value will then be tested to assure that the average surface activity level within a contiguous 1
m? area (for foundation pieces) or 100 m? (for soil) containing the elevated area is less than the guideline
value. To evalvate whether this averaging conditions is satisfied, additional measurements will be
performed and the extent of the elevated area determined. The average (weighted average) for the 1 m’
or 100 m? area will then be calculated, taking into consideration the relative fraction of the 1 m? or 100
m? occupied by the elevated area(s) using the relationship:

1 ns nk ak
Xw=;Exl[l YA YA

g i=l k=1 k=1

where
X, = weighted mean including elevated area(s)
x; = systematic and random measurements at point i
n, = number of systematic and random measurements
y, = elevated area activity in area k
A, = fraction of 1 m? or 100 m? occupied by elevated area k
n, = number of elevated areas.

The calculated average levels will be tested against the guideline limit at the 95% confidence level using
the following equation:

g =-i+tl-¢.dfsx

i

where:

taa = isthe 95% confidence level obtained from Appendix B, Table B-1 (NUREG/CR 5849):
df (degrees of freedom) is n-1. « is the false positive probability, i.e., the probability
that g, is less than the guideline value if the true mean activity level is equal to the
guideline value.

X = is the calculated mean

Sx = is the standard deviation

n = is the number of individual data points used to determine x and s,.

This will ensure that each survey unit provides a 95% confidence level that the true mean activity level
meets the guideline.
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4.9 Documentation

The FZB Area and related surroundings will be accurately mapped in relation to the surrounding areas
including excavated areas containing replacement soil. Direct measurements and analytical results will
be documented in the following manner:

(a) Location of the measurement or sample.

(b) Date of measurement or sample collection.

(c) If required, the measured concentration of uranium will be in pCi/l or pCi/g.

(d) Measurements of radiation will be reported in the following units: Alpha, beta or gamma emitting
contamination in dpm/100 cm?, beta-gamma dose rate in pRem/hr or gR/hr.

(e) The analytical error at (20) confidence level.

(f) Name of surveyor, sampler, and/or analyst.

(g) Analysis date.

(h) Confidence level, standard error, etc. attached to analytical results.

(i) Name of person verifying results.

In addition, the following information will be provided:

(a) Description of survey and/or sampling equipment.

(b) Survey and sampling procedures, including sampling times, rates, and volumes.
(c) Analytical procedures.

(d) Calculational methods.

(e) Calculation of the lower limit of detection.

(f) Calibration procedures and data.

The results for each survey and/or sample analysis will be listed in tabular form with its respective
survey/sampling location as identified on the survey/sampling map. The results of the survey will be
documented in a Final Radiological Status Report. These reports, documents and related information will
be considered quality records and will be stored and maintained by WSMPS.

4.10 Report

The results of the final radiological survey and sampling effort will be submitted to the USNRC in a Final
Radiological Status Report. The report will summarize the survey results and will demonstrate that the
FZB Area and surrounding areas meet the unrestricted release criteria with the requisite level of certainty.
Reference to procedures used, supporting calculations, figures identifying sample locations and tables
showing the average and maximum exposure rates, as well as the related confidence levels for each grid
or survey unit, will be included in the report. The report format and content will follow the
recommendations contained in NUREG/CR-5849. Raw field and laboratory data will not be provided
in the report because of the volume of this documentation. However, this information will be available
for USNRC review.

All field and analytical data will be stored and maintained by WSMPS as quality records.
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5.0 PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND ACCOUNTABILITY
PLAN PROVISIONS IN PLACE DURING REMEDIATION

Since the radioactive contaminant is uranium waste in low concentrations, no Physical Security Plan and
Material Control and Accountability Plans are required. However, it should be noted that the Specialty
Metals Site is provided with 24-hour security.
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TABLE 1

BORING SUMMARY
WESTINGHOUSE ELECTRIC COMPANY
— FORMER ZIRCALOY BURN AREA
*\/', ! SPECIALTY METALS PLANT - BLAIRSVILLE, PENNSYLVANIA
Sample Elevation Horizontal Position Fill " Indigenous Probable Top of
Point (feet MSL) orining | Easang | (feet bgs) Soil (feet bgs) Bedrock (fect bgs)
SC-1 988.8 408882.59 | 1535328.49 none 0-5 5
SC-2 989.8 408806.85 | 1535333.68 none 0-3.7 3.7
SC-3a 989.1 408797.34 | 1535369.12 none 0-3.7 3.7
SC-3b 989.9 408790.35 | 1525370.89 0-3.0 3.0-4.7 4.7
SC-4 989.0 408775.90 | 1535388.96 0-2.8 2.8-5.0 5
SC-5 988.1 408751.73 | 1535388.09 0-2.5 2.5-3.5 35
SC-6 987.1 408734.37 | 1535390.36 0-1.7 1.7-§ 5
SC-7 986.9 408773.81 | 1535430.00 none 0-5 5
SC-8 986.9 408807.13 | 1535434.76 0-1.7 1.7-5 5
SC-9 988.2 408766.25 | 1535397.79 0-33 3.34 4
SC-10 987.9 408800.20 | 1535399.20 none 0-3.0 3
5C-ii 366.0 ; +08751.56 : 1535475.82 -3.4 ; 3.4-10.0 10.0
SC-12 983.7 | 40871235 | 1535484.04 0-2.1 2.1->5 >5
SC-13 979.7 408783.59 | 1535546.15 none 0-4 4
SC-14 980.9 408719.47 | 1535527.91 none 0-5 5
SC-15 991.2 408699.69 | 1535304.54 0-3.5 - 35
SC-16 991.6 408723.63 | 1535319.31 0-5 - 5
SC-17 990.5 40875339 | 1535354.08 0-5 - 5
SC-18 990.2 408727.26 | 1535343.16 0-5 - 5
SC-19 989.8 408763.34 | 1535371.25 0-4.5 - 4.5
SC-20 988.5 408730.80 | 1535364.56 0-5 - 5
SC-21 991.9 408676.28 | 1535277.03 0-5 - | 5
SC-22 992.7 408719.93 | 1535286.31 0-5 - 5 5
SC-23 992.0 408769.07 | 1535328.42 0-5 - 5
SC-24 992.9 408751.11 | 1535308.59 0-5 - 5
SC-25 993.0 408762.39 | 1535299.33 0-3 - 3
SC-26 993.2 408749.86 | 1535299.64 0-5 - - : 5
SC-27 991.0 408675.63 | 1535297.00 0-3.5 - - 35
SC-28 994.1 ‘| 40877023 | 1535280.51 0-5.0 - 5
SC-29 993.6 408785.48 | 1535296.03 0-5 - 5
SC-30 993.7 408804.55 | 1535284.17 0-5 - 5
SC-31 992.8 408797.02 | 1535316.64 0-5 - 5
SC-32 992.5 408793.53 | 1535326.40 0-3.5 - 35
SC-33 990.8 408792.95 | 1535353.83 0-4.8 - 4.8
SC-34 993.8 408815.97 | 1535257.62 0--6.5 - >6.5
SC-35 993.6 408748.63 | 1535248.16 0-10 - 10
SC-36 993.6 408780.75 | 1535239.99 0-8 - 8
SC-37 - 993.0 408841.11 | 1535273.48 0-5 - >5
SC-38 994.3 408879.17 | 1535208.15 0-8 8-10 10
SC-39 993.5 408847.78 | 1535234.26 0-4 - 4
SC-40 993.8 408697.55 | 1535249.98 0-8 - 8
SC-41 994.0 408686.81 | 1535227.87 0-9.5 - 9.5
SC-42 994.2 408599.04 | 1535222.98 0-10 10-15 15
SC-43 994.7 408535.10 | 1535287.91 0-10 10-13 13
) SC-44 992.6 408525.17 | 1535347.21 0-12 : 12-15 >15
k/ ’ SC-45 992.8 408571.31 | 1535355.66 0-10 10-15 ° >15
4 SC-46 992.9 408607.91 | 1535315.71 0-6 6-9.5 9.5
SC47 - 992.6 40862422 | 1535314.16 0-5 5-8 8
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TABLE 2

OVERVIEW OF MAJOR ACTIVITIES AND TASKS
FOR WSMPS REMEDIATION PROJECT

ACTIVITIES

TASKS

Evaluate contaminated
potential

. Review operating history with respect to the construction

debris material and openland areas. (Completed)
Review radiological data from previous characterization
surveys. (Completed)

. Identify radionuclides of concern and determine guidelines.

(Completed)
Conduct site characterization of openland areas.
(Completed)
Classify areas as to "affected” and "unaffected”.

Establish grid reference system

Install grids (10m x 10m openlands).
Prepare openland area survey maps.

Determine background levels

Measure outdoor exposure rates.
Collect background soil samples.

Perform combined
characterization/final survey
measurements

el LAl el B

o

Conduct surface walkover gamma scan of openland areas.
Conduct exposure rate measurements at each soil sample
location.

Conduct surface/subsurface soil sampling.

Perform surface scan and direct measurements on
construction debris material.

Collect additional samples (i.e., air, TLD, water).

Analyze samples

Count air sample filters
Analyze water, soil.
Run TLDs

Interpret data

Convert data to standard units.
Calculate average levels
Compare data with criteria.

Prepare report (Addendum to
SRP)

bl

N W= W= W

Identify grids exceeding release criteria.

Revise volume of soil to be remediated, schedule and cost
estimate, as necessary.

Prepare text, construct data tables, develop graphic.
Submit addendum report to NRC.

Perform remediation

1. Excavate grids which exceed the release criteria (stockpile

and resample.
2. Excavate former lagoon area - scan/direct survey
construction debris.
Prepare for transport and 1. Fill (i.e., B-25 boxes, intermodals) roll-off boxes for
disposal shipment and disposal at off-site disposal facility.
2. Work with disposal facilities to accept waste.
NRC confirmation survey 1. NRC conducts confirmation survey (ongoing throughout the
remediation effort).
2. NRC reviews the Final Survey Report.
3. NRC provides letter releasing the FZB and surroundings for
unrestricted use.
Restore site 1. Regrade and restore site using fill soil and re-vegetate

surface.




/

TABLE 3
TENTATIVE
REMEDIATION SCHEDULE
Submit Radiological Control Plan, Organizational Structure and Remediation Early March
and Submittal of Schedule
Submit Remediation Plan including In-situ Characterization, Final Survey
Approach, Health and Safety Plan and Quality Assurance Plan to NRC and Early April
PADEP
Conduct In-situ Characterization/Final Survey Early August
Submit Work Plan Addendum - which includes additional characterization data | Early September
and Remediation Work Plan
NRC and PADEP Review of Remediation Plan - Addendum Late September
Conduct Excavation, Stockpiling Early October
Ship Contaminated Material Offsite Late October
Final Release Survey Report Late October
Restore Site Late October
Receive USNRC Release for Unrestricted Use Late October*

&

NRC and/or PADEP presence to conduct final confirmatory release surveys may be ongoing

throughout the remediation effort.
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TABLE 4

Personnel Training Requirements

Group Identification Training Requirements Approximate Initial Requirements Amnual Re-training
' ' Duration (hours) Requirements
Visitors Radiation Control Plan 05-1 Site Orientation Same as initial
(Escorted Access by requirement
Radiation Worker)
Contractor Site Workers Radiation Control Plan 3-4 Radiation Worker Exam | -Radiation Worker
Excavation, Sampling, etc. | Radiation Worker Handbook Medical Exam Handbook Refresher
Medical Exam
Site éontractor Radiation Radiation Control Plan 8 Radiation Worker Exam | Radiation Worker Exam
Control Personnel Radiation Control Procedures Medical Exam Medical Exam

Radiation Worker Handbook




TABLE §
DOWN HOLE GAMMA SURVEY RESULTS

' , Depth Below 'Ground Surface
Boring ID Background(') o 6" 12" 18" 24" 30" 36" 42" I 48" g4n
‘ SC-1 2081 2420 2916 3312 3668 3785 3671 3478 3504 NA NA
sC-2 1775 2129 | 2371 2821 3084 3131 3326 NA = - -
SC-3a 1739 1754 NA® NA NA NA NA NA - - -
SC-3b 1503 1995 NA NA NA NA NA NA NA NA NA
SC-4 1944 2128 2478 3207 4111 4235 3400 3147 2943 NA NA
SC-5 2014 2056 2410 2666 2917 2872 2820 2745 2585 - -
SC-6 2085 2321 2283 2647 2953 3014 3290 3369 3437 3109 2772
SC-7 1909 1994 2047 2667 3387 3517 3406 3536 3618 3712 3810
SC-8 1689 1950 2206 2560 2899 3343 3576 3673 3499 3558 NA
SC-9 1833 2121 2670 3051 3240 3540 3463 3123 2748 2741 -
SC-10 1645 1746 1783 2183 2415 2312 NA NA - - -
SC-11 1797 2228 2486 2995 2997 3003 3176 3295 3425 3911 4159
SC-12 1871 1890 2121 2207 2493 2595 2855 2826 3368 3993 NA
SC-13 2122 2648 3051 3848 3949 4010 4030 4176 4165 NA -
SC-14 2006 2297 2988 3562 3885 4136 4341 4308 4317 4143 NA
SC-15 1950 1942 2242 2620 2721 2733 2781 3071 2931 - -
SC-16 2080 2437 2579 3578 3819 4197 4244 4436 4238 4322 4306
SC-17 1894 2209 2435 2757 2885 3188 3229 3356 3136 2741 2750
SC-18 1815 2N 2654 3053 3229 3349 3366 3328 3122 2977 3161
SC-19 1943 2067 2348 2534 2746 2728 2761 2773 2720 2536 2487
SC-20 2236 3885 5046 5080 4701 4472 4133 4250 3910 3905 4242
SC-21 2637 3424 3475 3281 3035 2751 2995 3242 3423 3350 3146
SC-22 2213 2391 2617 2972 3131 2940 2840 2874 2933 2840 23813
SC-23 2120 3060 3665 4366 3812 3315 3130 3137 2947 3045 2788
. SC-24 3281 5340 4992 4243 3667 3335 3107 3140 3055 3133 3345
SC-25 4004 5930 5409 4047 3564 3315 3438 3337 - - -
SC-26 2636 3372 3380 3282 3249 3250 3311 3123 2986 2937 3235
SC-27 1939 2126 2456 2681 2910 3156 3144 2902 2960 - -
SC-28 1956 2341 2647 2940 3016 2908 3021 3041 2973 3077 3089
SC-29 2198 2724 3090 3012 3080 3042 3195 3102 3116 2873 2864
SC-30 1967 1861 2095 2525 2713 2877 2861 2804 2787 2805 2827
SC-31 1888 2088 2278 2560 2691 2928 3093 3116 3083 2927 2873
SC-32 1894 2095 2335 2437 2623 2774 2845 3007 2985 - -
SC-33 1935 1844 2028 2559 2341 2928 3361 3209 2833 2754 NA
SC-34 2276 2705 3056 3950 4132 3779 3460 3451 3295 3132 3216
SC-35 3898 7457 7778 7667 7782 7728 7765 6187 4823 4196 4394
SC-36 2278 2468 2790 2978 3042 2895 2757 2810 2742 2919 2492
SC-37 1530 2305 2501 2738 2913 3010 3015 2966 NA NA NA
SC-38 1877 2352 2886 3270 3736 3750 3625 3521 3509 3279 3083
SC-39 1863 2076 2360 2764 2603 2684 | 2585 2546 2414 2445 -
SC-40 2098 2644 3735 5402 5128 3679 3612 3454 3102 2989 2866
SC-41 2335 2701 3357 4601 4077 3707 3624 3230 2967 3135 NA
SC-42 2052 2699 2981 3495 3765 3809 3804 3729 3343 3433 3284
SC-43 2110 2728 3047 3346 3986 4098 4315 4187 3886 3852 3821
SC-44 2103 2506 2703 3225 3405 4005 4240 4336 4379 4321 4064
SC-45 2195 2612 3209 3799 4258 4242 4059 3947 4177 3908 3942
SC-46 2085 2615 3104 3610 3656 4013 4006 4167 4315 4289 NA
SC-47 2185 2346 2761 3158 3360 3741 3903 4124 3956 3986 NA

Notes:
2. Background measurement taken three feet above borehole.

b. "NA" indicates no measurement available due to borehole collapse prior fo casing installation.
c. ™-" indicates no measurement - below bottom of boring.
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TABLE §
DOWN HOLE GAMMA SURVEY RESULTS

. \ — — S
U } : Depth Below Ground Surface

| Boring ID | Background®] 60" 66" 72" 78" 84" 90" 96" 102"
SC-1 2081 NA - - - - - - -
SC-2 1775 - - - - - - - -
SC-3a 1739 - - - - - - - -
SC-3b 1903 - - - - - - - -
SC4 1944 NA - - - - - - -
SC-5 2014 - - - - - - - -
SC-6 2085 NA - - - - - - -
SC-7 1909 3685 - - - - - - -
SC-8 1689 NA - - - - - - -
SC-9 1833 - - - - - - - -
SC-10 1645 - - - - - - - -
SC-11 1797 4417 4260 4510 4495 4113 NA NA NA
SC-12 1871 NA - - - - - - -
SC-13 2122 - - - - - - - -
SC-14 2606 NA - - - - - - -
SC-15 1950 - - - - - - - -
SC-16 2080 NA - - - - - - -
SC-17 1894 NA - - - - - - -
SC-18 1815 NA - - - - - - -
SC-19 1943 - - - - - - - -
SC-20 2236 NA = = - - = - -
SC-21 2637 NA - - - - - - -
SC-22 2213 2825 - - - - - - -
SC-23 2120 NA - - - - - - -
SC-24 3281 NA - - - - - - -
SC-25 4004 - - - - - - - -
SC-26 2636 NA - - - - - - -
$C-27 1939 - - - - - - - -
SC-28 1956 NA - - - - - - -
SC-29 2198 NA - - - - - - -
SC-30 1967 2811 - - - - - - -
SC-31 1888 2897 - - - - - - -
SC-32 1894 C e - - - - - - -
SC-33 193§ NA - - - - - - -
SC-34 2276 NA NA NA NA - - - -
SC-35 3898 NA NA NA NA NA NA NA NA
SC-36 2278 2442 NA NA NA NA NA NA -
SC-37 1530 ‘NA - - - - - - -
SC-38 1877 2891 2844 NA NA NA NA NA NA
SC-39 1863 - - - - - - - -
SC-40 2098 2802 - NA NA NA NA NA -
SC-41 2335 NA NA NA NA NA NA NA NA
SC-42 2052 3174 3089 2998 2963 2936 NA NA NA
SC-43 S2110 3872 NA NA NA NA NA NA NA
SC-44 2103 4096 4268 ‘4055 NA NA NA NA NA
SC-45 2195 4143 4252 5356 4676 4897 4924 4667 4671
SC-46 2085 NA NA NA NA NA NA NA NA
SC-47 2185 NA NA NA NA NA NA NA NA

Notes:
2. Background measurement taken three feet above borehole.
'\’ b. "NA" indicates no measurement available due to borehole collapse pfior to casing installation.
\% ) ¢. "™--* indicates no measurement - below bottom of boring.
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TABLE 6

COMPARISON OF MS-2 AND
/-) GAMMA SPECTROMETRY U-235 DATA
/. MS-2 U-235
: Net Counts/ | Content

Sample ID Description Gram/Minute | (pCi/gm)
BV-SS-398 |55 Gal. Drum TC pipe 0.91 12.80
BV-SS-400 |Finishing Area 1st T/C pipe joint at S trough; Pre-Removal 0.23 0.56
BV-S5-401 |Finishing Area 2nd T/C pipe joint at S trough; Pre-Removal 0.20 3.58
BV-§S-402 |Finishing Area under floor drain; Pre-Removal 0.36 0.82
BV-8S-403 |Drum B-1313; Finishing Area T/C pipe contents 0.45 7.13
BV-SS8-404 |Bag B-1312; Finishing Area T/C pipe trench dirt 0.26 1.96
BV-SS-405 |Finishing Area T/C trench Om N ' 0.36 4.68
BV-85-406 |Finishing Area T/C trench iIm N 0.19 033
BV-SS-407 |Finishing Area T/C ttench 2m N 0.18 0.81
BV-SS-408 [Finishing Area T/C trench 3m N 0.20 0.79
BV-$S-409 Finishing Area T/C trench dirt put back into hole as fill 0.15 1.63
BV-88-410 1Cow Palace Inside sump 041 4.56
BV-SS-411 [Cow Palace Inside sump 0.39 6.76
BV-§S-412 |Cow Palace Inside sump _ . 0.15 ‘ 239
BV-SS-413 [Cow Palace Inside sump 0.20 2.05
BV-SS-414 (Cow Palace Inside sump 0.55 8.16
BV-8S-415 |Cow Palace Inside sump 0.50 6.45
BV-SS-416 |Cow Palace Inside sump 0.30 . 7.17
BV-85-417 |Cow Palace Inside sump 0.19 1:56
BV-SS-418 |Cow Palace Inside sump 247 35.70
BV-§S-419 [Cow Palace Inside sump 1.80 18.80
BV-SS-420 |{Cow Palace Outside sump 0.19 2.15
BV-S8-421 |Cow Palace Outside sump 0.15 0.71
BV-88-422 |Cow Palace Qutside sump 0.33 331
BV-SS-423 |Cow Palace Outside sump 0.30 322
BV-8S-424 |Cow Palace Outside sump 0.40 5.11
BV-§58-425 |Cow Palace Qutside sump 031 3.57
BV-SS-426 |Cow Palace Outside sump A 0.12 1.51
BV-§S-427 |Cow Palace Outside sump 0.13 1.37
BV-SS-428 |Cow Palace Outside sump : 0.29 4.05
BV-SS-429 |Cow Palace Outside sump 0.17 1.96
BV-§S-430 |Cow Palace drainline trench side N meters: 1 0.14 0.50
BV-8S-431 |Cow Palace drainline trench side N meters: 2 0.20 0.65
BV-SS-432 |Cow Palace drainline trench side N meters: 3 0.13 0.99
BV-S8§-433 |Cow Palace drainline trench side N meters: 4 0.14 0.60
BV-SS-434 |[Cow Palace drainline trench side N meters: § 0.16 1.39
BV-SS-435 |Cow Palace drainline trench side N meters: 6 0.21 128
BV-S8S-436 |Cow Palace drainline trench side N meters: 7 0.17 222
BV-SS-437 |Cow Palace drainline trench side N meters: 8 0.16 1.10
BV-5S8-438 |Cow Palace drainline trench side N meters: 9 0.57 534
BV-SS-439 |Cow Palace drainline trench side N meters: 10 0.23 1.10
BV-SS-440 |Cow Palace drainline trench side N meters: 0 A 0.15 0.73
BV-SS-441 |Cow Palace drzinline trench side N meters: 11 0.13 0.51
BV-SS-442 |Cow Palace drainline trench side N meters: 12 , 0:17 0.95
BV-§S-443 |Cow Palace drainline trench side N meters: 13 0.14 124
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TABLE 6

COMPARISON OF MS-2 AND
GAMMA SPECTROMETRY U-235 DATA
MS-2 U-235
Net Counts/ | Content

Sample ID Description Gram/Minute | (pCi/gm)
BV-SS-444 |Cow Palace drainline trench side N meters: 14 0.18 2.70
BV-SS-445 |Cow Palace drainline trench side N meters: 15 0.21 235
BV-SS-446 [Cow Palace drainline trench side N meters: 16 0.21 1.11
BV-SS-447 |Cow Palace drainline trench side N meters: 17 0.24 1.61
BV-55-448 |Cow Palace drainline trench side N meters: 18 0.21 243
BV-§8S-449 |Cow Palace drainline trench side N meters: 19 0.17 1.47
BV-SS-450 |Cow Palace drainline trench side N meters: 20 0.28 3.65
BV-SS-451 |Cow Palace drainline trench side N meters: 21 0.10 0.08
BV-S§S-452 |Cow Palace drainline trench side N meters: 22 0.15 0.72
BV-SS-453 |Cow Palace drainline trench bottom N meters: 0 0.08 1.47
BV-SS-454 {Cow Palace drainline trench bottom N meters: 1 0.13 1.09
BV-S8S-455 |Cow Palace drainline trench bottom N meters: 2 0.15 141
BV-SS-456 |Cow Palace drainline trench bottorn N meters: 3 0.20 1.41
BV-SS-457 |Cow Palace drainline trench bottom N meters: 4 0.18 1.81
BV-8S-458 {Cow Palace drainline trench bottom N meters: 5 0.27 1.81
BV-SS-459 |Cow Palace drainline trench bottom N meters: 6 0.23 2.29
BV-SS-460 |[Cow Palace drainline trench bottom N meters: 7 0.93 9.27
BV-SS-461 |Cow Palace drainline trench bottom N meters: § 0.61 7.42
BV-S5-462 |Cow Palace drainline trench bottom N meters: 9 0.35 295
BV-SS-463 {Cow Palace drainline trench bottom N meters: 10 0.68 8.24
BV-SS-464 |Cow Palace drainline trench bottom N meters: 11 0.26 2.38
BV-SS-465 |Cow Palace drainline trench bottom N meters: 12 0.13 1.02
BV-SS-466 |Cow Palace drainline trench bottom N meters: 13 0.11 1.14
BV-858-467 |Cow Palace drainline trench bottom N meters: 14 0.74 343
BV-SS-468 |Cow Palace drainline trench bottom N meters: 15- 0.24 8.27
BV-SS-469 |Cow Palace drainline trench bottom N meters: 16 0.12 - 240
BV-S$-470 |Cow Palace drainline trench bottom N meters: 17 0.13 0.75
BV-SS-471 |Cow Palace drainline trench bottom N meters: 18 0.13 0.97
BV-SS8-472 |Cow Palace drainline trench bottom N meters: 19 0.69 8.30
BV-SS-473 |Cow Palace drainline trench bottom N meters: 20 0.70 6.86
BV-SS-474 [Cow Palace drainline trench bottom N meters: 21 0.71 8.11
BV-88-475 |Cow Palace drainline trench bottom N meters: 22 022 1.70
BV-8S-477 |Cow Palace lagoon material @ 8m NE 1.87 30.80
BV-55-478 |Cow Palace N-S lagoon trench ash-type material 1.26 18.30
BV-SS-479 |Cow Palace lagoon trench meters NE: 0 0.13 0.50
BV-SS-480 |Cow Palace lagoon trench meters NE: 2 0.18 1.63
BV-8S-481 |[Cow Palace lagoon trench meters NE: 4 0.19 0.57
BV-SS-482 |Cow Palace lagoon trench meters NE: 6 022 1.75
BV-SS8-483 |Cow Palace lagoon trench meters NE: 8 0.43 1.91
BV-55-484 1Cow Palace lagoon trench meters NE: 10 0.32 2.84
BV-SS-485 |Cow Palace lagoon trench meters NE: 12 0.37 439
BV-8S-486 |Cow Palace lagoon trench meters NE: 14A 027 127
BV-SS-487 |Cow Palace lagoon trench meters NE: 14B 0.23 0.50
BV-SS-488 |Cow Palace lagoon trench meters NE: 16 0.16 1.32
BV-5S-489 |Cow Palace lagoon trench meters NE: 18 0.39 347
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TABLE 6

COMPARISON OF MS-2 AND
GAMMA SPECTROMETRY U-235 DATA
MS-2 U-235
Net Counts/ | Content

Sample ID Description Gram/Minute | (pCi/gm)
BV-SS-490 |Cow Palace lagoon trench meters NE: 20 0.23 1.49
BV-SS-491 |Cow Palace lagoon trench meters NE: 22 0.19 0.83
BV-SS-492 |Cow Palace lagoon trench meters NE: 24 041 5.10
BV-SS-493 |Cow Palace lagoon trench meters NE: 26 0.14 1.64
BV-8S-494 |Cow Palace lagoon trench meters NE: 28 0.14 1.05
BV-8S-495 |Cow Palace lagoon trench meters NE: 30 0.17 0.82
BV-§S-3000 {Bag Number 3000 0.25 241
BV-$S-3002 {Bag Number 3002 0.24 3.08
BV-SS-3006 {Bag Number 3006 0.32 2.86
BV-SS-3007 |Bag Number 3007 032 3.33
BV-§S-3010 {Bag Number 3010 0.21 238
BV-8S§-3013 (Bag Number 3013 047 5.52
BV-SS-3019 |Bag Number 3019 042 3.99
BV-$5-3022 {Bag Number 3022 0.28 2.99
BV-S$S-3025 (Bag Number 3025 032 3.7
BV-$8-3031 |Bag Number 3031 0.37 4.41
BV-§S-3032 {Bag Number 3032 0.25 1.79
BV-SS-3037 {Bag Number 3037 022 224
BV-§8-3042 |Bag Number 3042 0.41 544
BV-S§-3047 {Bag Number 3047 0.37 4.62
BV-S5-3052 {Bag Number 3052 0.35 2.78
BV-SS-3096 |Sample from Ash Layer 0.42 12.20
BV-SS-3097 |Sample from Ash Layer 0.38 13.30
BV-SS-3098 [Sample from Ash Layer 0.28 237
BV-SS-3099 |Sample from Ash Layer 1.74 16.70
BV-SS-3100 |Sample from Ash Layer 0.88 24.80
BV-S$S-3101 {Sample from Ash Layer 0.36 6.39
BV-S8-1126 {Samples from Clean Dirt Pile -second set of samples 0.24 0.96
BV-8S-1127 |Samples from Clean Dirt Pile -second set of samples 023 0.71
BV-SS-1128 |Samples from Clean Dirt Pile -second set of samples 0.27 0.77
BV-S§S-1129 {Samples from Clean Dirt Pile -second set of samples 024 1.07
BV-SS-1130 |Samples from Clean Dirt Pile -second set of samples 0.31 1.38
BV-SS-1131 {Samples from Clean Dirt Pile -second set of samples 0.25 1.22
BV-SS-1132 |Samples from Clean Dirt Pile -second set of samples 020 0.94
BV-SS-1133 |Samples from Clean Dirt Pile -second set of samples 0.21 0.83
BV-SS-1134 |Samples from Clean Dirt Pile -second set of samples 0.23 0.77
BV-S$S-1135 |Samples from Clean Dirt Pile -second set of samples 0.24 122
BV-SS-1136 |Samples from Clean Dirt Pile -second set of samples 0.22 1.12
BV-SS-1137 |Samples from Clean Dirt Pile -second set of samples 0.19 0.84
BV-SS-1138 |Samples from Clean Dirt Pile -second set of samples 023 0.10
BV-SS-1139 |Samples from Clean Dirt Pile -second set of samples 023 0.49
BV-SS-1140 |Samples from Clean Dirt Pile -second set of samples 027 1.00
BV-SS-1141 |Samples from Clean Dirt Pile -second set of samples 0.25 0.61
BV-SS-1142 |Samples from Clean Dirt Pile -second set of samples 0.27 0.93
BV-SS-1143 |Samples from Clean Dirt Pile -second set of samples 022 0.78
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TABLE 6

COMPARISON OF MS-2 AND
GAMMA SPECTROMETRY U-235 DATA
MS-2 U-235
Net Counts/ | Content

Sample ID Description Gram/Minute | (pCi/gm)
BV-8S-1144 |Samples from Clean Dirt Pile -second set of samples 022 0.93
BV-SS-1145 |Samples from Clean Dirt Pile -second set of samples 0.27 1.09
BV-SS-1146 |Samples from Clean Dirt Pile -second set of samples 0.26 0.88
BV-SS-1147 |Samples from Clean Dirt Pile -second set of samples 0.23 0.74
BV-SS-1148 |Samples from Clean Dirt Pile -second set of samples 021 0.57
BV-SS-1149 |Samples from Clean Dirt Pile -second set of samples 025 0.84
BV-SS-1150 |[Samples from Clean Dirt Pile -second set of samples 0.24 0.52
BV-S§S-1151 |Samples from Clean Dirt Pile -second set of samples 0.25 1.00
BV-S§S-1152 |Samples from Clean Dirt Pile -second set of samples 0.25 0.88
BV-SS-1153 |Samples from Clean Dirt Pile -second set of samples 022 0.70
BV-SS-1154 |Samples from Clean Dirt Pile -second set of samples . 026 0.85
BV-SS-1155 {Samples from Clean Dirt Pile -second set of samples 0.32 1.16
BV-SS-1156 |Samples from Clean Dirt Pile -second set of samples 0.25 0.61
BV-8S-1157 {Samples from Clean Dirt Pile -second set of samples 0.25 0.77
BV-SS-1158 |Samples from Clean Dirt Pile -second set of samples 0.24 0.53
BV-SS-1159 |Samples from Clean Dirt Pile -second set of samples 0.22 0.59
BV-$S-1160 |Samples from Clean Dirt Pile -second set of samples 024 0.89
BV-85-1161 |Samples from Clean Dirt Pile -second set of samples 032 1.39
BV-8S-1048 |Samples from Core Bore Tests 0.37 2.96
BV-85-1062 {Samples from Core Bore Tests 0.52 1.52
BV-SS-1070 |{Samples from Core Bore Tests 0.32 0.88
BV-8S-1071 |Samples from Core Bore Tests 1.17 12.50
BV-SS-1075 [Samples from Core Bore Tests 041 1.47
BV-88-1077 |Samples from Core Bore Tests 1.47 16.10
BV-SS-1079 |Samples from Core Bore Tests 0.95 8.09
BV-SS-1086 {Samples from Core Bore Tests 0.12 1.74
BV-5S-1092 (Samples from Core Bore Tests 0.30 2.03
BV-SS-1095 [Samples from Core Bore Tests 0.78 3.78
BV-S§S-1099 }Samples from Core Bore Tests 031 1.00
BV-5S-1103 [Samples from Core Bore Tests 0.75 5.54
BV-SS-1105 |Samples from Core Bore Tests 041 1.76
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TABLE 7

MS-2 DATA
ﬂ FOR SOIL CORE SAMPLES
'\\/; : Sample
Analysis Depth Weight Background Gross Net  Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-01 1/14/99 23.5 575 143 234 91 0.16
SC-02 4/13/99 1.5 582 135 224 89 . 0.15
SC-02 4/13/99 4.5 588 135 212 77 0.13
SC-02 4/13/99 7.5 654 135 276 141 0.22
SC-02 4/13/99 10.5 654 135 216 81 0.12
SC-02 4/13/99 13.5 621 135 202 67 0.11
SC-02 4/13/99 16.5 712 135 210 75 0.11
SC-02 4/13/99 19.5 678 135 205 70 0.10
SC-02 4/13/99 21.0 777 135 211 76 0.10
SC-02 4/13/99 23.0 705 135 219 84 0.12
SC-02 4/13/99 26.5 711 135 258 123 0.17
C-02 1/14/99 305 575 143 263 120 0.21
SC-02 4/13/99 335 664 135 231 96 0.14
SC-02 4/13/99 36.5 639 135 233 98 0.15
SC-02 4/13/99 39.5 707 135 248 113 0.16
SC-02 4/13/99 420 722 135 239 104 0.14
SC-02 4/13/99 44.0 696 135 217 82 0.12
SC-02 4/13/99 46.0 595 135 177 42 0.07

SC-3B 1/14/99 12.0 844 143 234 91 0.11"
SC-04 4/14/99 1.0 597 ' 145 232 87 0.15
SC-04 4/14/99 3.0 633 145 202 57 0.09
SC-04 4/14/99 6.0 649 145 - 235 90 0.14
SC-04 4/14/99 10.0 591 145 236 91 0.15
SC-04 1/14/99 13.5 572 143 352 209 0.37
SC-04  4/14/99 16.0 654 145 225 80 0.12
SC-04 4/14/99 18,0 655 145 261 116 0.18
SC-04 4/14/99 20.0 668 145 224 79 0.12
SC-04 4/14/99 220 720 145 193 50 0.07
SC-04 1/14/99 24.0 894 143 234 &9 0.10
SC-04 4/14/99 26.0 716 145 203 58 0.08
SC-04 4/14/99 280 675 145 203 58 0.09
SC-04 4/14/99 30.0 592 145 189 44 0.07
SC-04 4/14/99 320 626 145 198 53 0.08
SC-04 4/14/99  bottom >33 389 145 203 58 0.15
SC-05 1/14/99 19.5 813 143 259 116 0.14
SC-06 1/14/99 37.0 831 143 247 104 0.13
SC-07 1/14/99 36.0 765 143 292 149 0.19
SC-08 1714199 12.0 845 143 253 110 0.13
SC-08 1/14/99 36.0 667 143 249 106 0.16
SC-09 1/14/99 240 718 143 302 159 022
SC-09 1/14/99 47.0 877 143 238 95 : 0.11
SC-10 1/14/99 35.0 763 143 224 81 0.11
SC-11 4/13/99 1.5 454 135 211 76 0.17
SC-11 4/13/99 45 656 135 201 66 0.10
. SC-11 4/13/99 7.5 580 135 241 106 0.18
o SC-11 4/13/99 10.5 605 135 226 91 0.15
w SC-11 - 4/13/99 13.5 636 135 253 118 0.19
SC-11 4/13/99 16.0 663 135 275 140 0.21
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TABLE 7

MS-2 DATA
FOR SOIL CORE SAMPLES
O Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-11 4/13/99 18.5 671 135 221 86 0.13
SC-11 4/13/99 21.5 674 135 . 259 124 0.18
SC-11 4/13/99 24.0 682 135 226 91 0.13
SC-11 4/13/99 26.5 652 135 223 88 0.13
SC-11 4/13/99 29.0 682 135 212 77 0.11
SC-11 4/13/99 31.0 - 621 135 211 76 0.12

SC-11 4/13/99 330 665 135 237 102 0.15
SC-11 4/13/99 35.5 608 135 214 79 0.13
SC-11 4/13/99 39.0 526 135 186 51 0.10
SC-11 1/14/99 42.0 629 143 247 104 0.17
SC-11 4/13/99 44.5 580 135 263 128 0.22
SC-11 413/99 47.5 616 135 228 93 0.15
SC-11  4/13/99 49.5 617 135 267 132 021
SC-11 4/13/99 51.0 511 135 228 93 0.18
SC-11 4/13/99 53.0 614 135 269 134 0.22
SC-11 4/13/99 55.0 594 135 252 117 0.20
SC-11 4/13/99 570 614 135 239 104 0.17
SC-11 4/13/99 59.0 585 135 234 99 0.17
SC-11 4/13/99 61.0 576 135 253 118 0.20
SC-11 4/13/99 63.5 559 135 - 248 113 0.20
SC-11 4/13/99 66.0 573 135 261 126 0.22
SC-11 4/13/99 68.0 636 135 257 122 0.19
SC-11 4/13/99 70.0 641 135 255 120 0.19
SC-11 1/14/99 72.0 732 143 281 138 0.19
SC-11 4/13/99 - 74.0 566 135 228 93 0.16
SC-11 4/13/99 76.0 552 135 234 99 0.18
SC-11 4/13/99 78.0 595 135 255 120 0.20
SC-11 4/13/99 80.0 610 135 241 106 0.17
SC-11 4/13/99 820 720 135 228 93 0.13
sC-11 4/13/99 84.0 662 135 247 112 0.17
SC-11 4/13/99 86.0 629 - 135 255 120 0.19
SC-11 4/13/99 88.0 625 135 272 137 0.22
SC-11 4/13/99. 90.0 624 135 236 101 0.16
SC-11 4/13/99 920 652 135 293 158 024
SC-11 4/13/99 94.0 604 135 247 112 0.19
SC-11 4/13/99 96.0 552 135 209 74 0.13
SC-14 1/14/99 42.0 757 143 317 174 0.23
SC-15 4/19/99 1.5 574 140 241 101 0.18
SC-15 4/19/99 4.5 627 140 231 %1 0.15
SC-15 4/19/99 7.5 610 140 241 101 0.17
SC-15 4/19/99 10.5 537 140 225 &5 0.16
SC-15 1/14/99 13.0 738 143 247 104 0.14
SC-15 = 4/19/99 15.0 628 140 201 61 0.10
SC-15 4/19/99 17.5 667 140 221 81 0.12
i SC-15 4/19/99 20.0 703 140 285 145 021
@ SC-15  4/19/99 220 670 140 231 91 0.14
" SC-15  4/19/99 25.0 661 140 259 119 0.18
SC-15 4/19/99 28.5 502 140 206 66 0.13
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TABLE 7

MS-2 DATA
") FOR SOIL CORE SAMPLES
/- Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-16 4/13/99 1.0 358 - 135 224 89 025
SC-16 4/13/99 25 480 135 208 73 0.15
8C-16 4/13/99 7.0 540 135 236 101 0.19
SC-16 4/13/99 10.0 565 135 229 94 0.17
SC-16 - 4/13/99 12.5 590 135 280 145 0.25
SC-16 4/13/99 15.5 566 135 299 164 0.29
SC-16 4/13/99 18.5 551 135 286 151 027
SC-16 4/13/99 215 569 135 249 114 0.20
SC-16 1/14/99 240 753 143 535 392 0.52
SC-16 4/13/99 26.0 597 135 260 125 0.21
SC-16 4/13/99 29.0 573 135 259 124 0.22
SC-16 4/13/99 325 582 135 249 114 0.20
SC-16 4/13/99 35.0 568 . 135 250 115 0.20
SC-16 1/14/99 37.0 606 143 270 127 021
SC-16 4/13/99  bottom >36 356 135 184 49 0.14
SC-17 4/15/99 1.0 592 147 216 69 0.12
SC-17 4/15/99 35 610 147 239 92 0.15
SC-17 4/15/99 6.5 639 147 221 74 0.12
SC-17 4/15/99 9.5 656 147 211 64 0.10
SC-17 4/15/99 13.0 624 147 235 88 0.14
SC-17 4/15/99 16.5 672 147 218 71 0.11
SC-17 4/15/99 19.0 661 147 229 82 0.12
SC-17 4/15/99 215 685 147 243 96 0.14
SC-17 4/15/99 240 617 147 212 65 0.11
SC-17 4/15/99 26.0 617 147 258 111 0.18
SC-17 4/15/99 280 661 147 245 98 0.15
SC-17 4/15/99 30.0 703 147 243 96 0.14
SC-17 4/15/99 320 786 © 147 199 52 0.07
SC-17 4/15/99 >33 366 147 179 32 0.09
SC-17 1/14/99 . 35.0 837 143 218 75 0.09
SC-18 4/14/99 1.0 413 145 184 39 0.09
SC-18 4/14/99 4.0 494 145 222 77 0.16
SC-18 4/14/99 7.5 503 145 229 84 0.17
SC-18 4/14/99 10.5 515 145 151 46 0.09
SC-18 4/14/99 14.0 551 145 260 115 021
SC-18 4/14/99 16.5 346 145 188 43 0.12
SC-18 4/14/99 18.0 768 143 254 111 0.14
SC-18 4/14/99 20.5 627 145 218 73 0.12
SC-18 4/14/99 23.0 657 145 215 70 0.11
SC-18 4/14/99 25.5 663 145 247 102 0.15
SC-18 4/14/99 285 576 145 216 ) 0.12
SC-18 4/14/99 315 587 145 233 88 0.15
SC-18 4/14/99 345 654 145 255 110 0.17
SC-18 1/14/99 370 756 143 228 85 0.11
— SC-19 4/20/99 1.5 500 145 221 76 0.15
\O SC-19 4/20/99 4.5 612 145 211 66 0.11
SC-19  4/20/99 8.0 601 145 213 68 0.11
SC-19 4/20/99 11.5 659 145 228 83 0.13
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TABLE 7

MS-2 DATA
/j FOR SOIL CORE SAMPLES
\_/ Sample
Analysis  Depth = Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-19 4/20/99 14.0 597 145 234 89 0.15
SC-19 4/20/99 16.5 680 145 235 90 0.13
SC-19 4/20/99 19.0 655 145 208 63 0.10
SC-19 4/20/99 220 726 145 266 121 0.17
SC-19 1/18/99 25.0 834 143 266 123 0.15
SC-19 4/20/99 27.5 714 145 261 116 0.16
SC-19 4120/99 30.5 664 145 192 47 0.07
SC-19  4/20/99 33.0 698 145 225 80 0.11
SC-19 4/20/99 35.0 592 145 228 &3 0.14
SC-19 1/18/99 370 754 143 240 97 0.13
SC-19 4/20/99 39.5 722 145 238 93 0.13
SC-19 4720/99 420 670 145 219 74 on
SC-19 4/20/99 44.5 782 145 196 51 0.07
SC-19 4/20/99 47.0 597 145 198 53 0.09
SC-19 4/20/99 49.5 716 145 196 51 0.07
SC-20 4/13/99 1.5 351 135 602 467 1.33
SC-20 4/13/99 5.5 556 135 617 482 0.87
SC-20 1/14/99 9.0 720 143 575 432 0.60
SC-20 4/13/99 12.0 616 135 278 143 0.23
SC-20 4/13/99 155 583 135 320 185 0.32
SC-20 4/13/99 18.0 530 135 238 103 0.19
SC-20 4/13/99 21.0 558 135 250 115 0.21
SC-20 4/13/99 240 529 135 245 110 0.21
SC-20 4/13/99 26.0 546 135 254 119 0.22
SC-20 1/14/99 28.0 720 143 370 227 0.32
SC-20 4/13/99 30.0 543 135 24) 106 0.20
SC-20 4/13/99 320 555 135 247 112 0.20
SC-20 4/13/99 340 578 135 203 68 0.12
SC-20 4/13/99 36.0 586 135 255 120 0.20
SC-21 1/18/99 20 347 147 426 279 0.80
SC-21 4/15/99 5.0 529 143 763 620 1.17
SC-21 4/15/99 7.0 490 147 295 148 0.30
SC-21 4/15/99 9.0 530 147 242 95 0.18
SC-21 4715199 11.0 592 147 238 91 0.15
SC-21 4/15/99 13.0 582 147 214 67 0.12
SC-21 4/15/99 15.0 580 147 240 93 0.16
SC-21 4/15/99 17.0 579 147 220 73 0.13
SC-21 4/15/99 19.5 588 147 222 75 0.13
SC-21 4/15/99 220 606 147 234 87 0.14
SC-21 4/15/99 24.5 674 147 232 85 0.13
SC-21 4/15/99 275 628 147 233 86 0.14
SC-21 4/15/99 30.0 628 147 235 88 0.14
SC-21 4/15/99 325 637 147 243 96 0.15
SC-21  4/15/99 35.0 503 147 211 64 0.13
SC-21 1718199 370 745 143 259 116 0.16
; ) SC21  4/15/%9 39.0 547 147 259 112 0.20
\i) SC-21 4/15/99 41.0 609 147 261 114 0.19
SC-21 4/15/99 43.0 736 147 267 120 0.16
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TABLE 7

MS-2 DATA
ey FOR SOIL CORE SAMPLES
i\/_.i ) Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-21 4/15/99 45.0 627 147 290 143 023
SC-21  4/15/99 47.0 693 147 220 73 0.11
sc-21 4/15/99 49.0 593 147 233 86 0.15
SC-21 4/15/99 51.0 612 147 232 85 0.14
SC-22 4/15/99 1.5 555 - 147 223 76 0.14
SC-22 4/15/99 4.0 - 602 147 270 123 0.20
SC-22 4/15/99 6.5 541 147 289 142 0.26
SC-22 4/15/99 9.5 578 147 278 131 0.23
SC-22 4/15/99 12.5 586 147 214 67 0.11.
SC-22 4/15/99 16.0 612 147 279 132 0.22
SC-22 4/15/99 20.0 597 147 214 67 0.1
SC-22 1/18/99 23.0 758 143 216 73 0.10
SC-22 4/15/99 25.5 603 147 232 85 0.14
SC-22 4/15/99 28.5 617 147 235 88 0.14
SC-22 4/15/99 31.5 689 147 194 47 0.07
SC-22 4/15/99 345 632 147 190 43 0.07
SC-22 4/15/99 37.0 688 147 236 89 0.13
SC-22 4/15/99 39.0 640 147 206 59 0.09
SC-22 4/15/99 41.0 672 147 219 72 0.11
SC-22 4/15/99 43.0 611 147 229 82 0.13
SC-22 1/18/99 45.0 728 143 236 93 0.13
SC-22 4/15/99 47.0 699 147 227 80 0.11
SC-22 4/15/99 >48 459 147 185 38 0.08
SC-23 4/12/99 1.5 492 138 262 124 0.25
SC-23 4/12/99 4.5 552 138 264 126 0.23
SC-23 4/12/99 7.5 540 138 266 128 - 0.24
SC-23 4/12/99 10.5 514 138 328 190 0.37
SC-23 4/12/99 14.0 576 138 424 286 0:50
SC-23 1/18/99 17.0 717 140 431 291 0.41
SC-23 4/12/99 19.0 637 138 250 112 0.18
SC-23 4/12/99 210 772 138 236 98 0.13
SC-23 4/12/99 23.0 705 138 220 82 0.12
SC-23 4/12/99 250 697 138 256 118 0.17
SC-23 4/12/99 27.0 620 138 240 102 0.16
SC-23 41299 30.5 698 138 188 50 0.07
SC-23 4/12/99 35.0 638 138 224 86 0.13
SC-23  118/99 380 766 140 235 95 0.12
SC-23 4/12/99 40.0 636 138 203 65 0.10
SC-23 4/12/99 420 626 138 236 98 0.16
SC-23 4/12/99 44.0 680 138 213 75 0.11
SC-23 4/12/99 46.0 643 138 197 59 0.09
SC-23 4/12/99 4380 633 138 227 89 0.14
SC-23 4/12/99 500 680 138 216 78 0.11
SC-23 4/12/99 52.0 647 138 211 73 0.11
SC-23 4/12/99 540 . 671 . 138 183 45 0.07
SC-24 4/12199 20 614 138 . 476 338 0.55
SC-24 1/14/99 50 554 140 953 813 1.47
SC-24 4/12/99 7.5 572 138 428 290 0.51
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TABLE 7

MS-2 DATA
o~ FOR SOIL CORE SAMPLES
uy ) Sample

N Analysis Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-24  4/12/99 11.0 587 138 323 185 0.32

SC-24 4/12/99 14.5 578 138 232 94 - 0.16

SC-24 4/12/99 17.0 593 138 258 120 0.20

SC-24 4/12/99 19.0 612 138 238 100 0.16

SC-24 4/12/99 220 773 138 274 136 0.18

SC-24 1/18/99 25.0 870 140 299 159 0.18

SC-24 4/12/99 270 742 138 219 81 0.11

SC-24 4/12/99 29.0 657 138 566 428 0.65

SC-24 41299 310 646 138 195 57 0.09

SC-24 4/12/99 33 704 138 199 61 0.09

SC-24 4/12/99 35.0 727 138 243 105 0.14

SC-24 4/12/99 370 658 138 212 74 0.11

SC-24 4/12/99 39.0 709 138 213 75 0.11

SC-24 4/12/99 41.0 688 138 204 66 0.10

SC-24 4/12/99 43.0 751 138 198 60 0.08

SC-24 4/12/99 46.0 634 138 220 82 0.13

SC-24 4/12/99 48.5 215 138 140 2 0.01

8C-25 4/13/99 2.0 431 138 506 368 0.85

SC-25 1/18/99 5.0 774 140 875 735 0.95

SC-25 4/13/99 7.5 554 138 273 135 0.24

2. SC-25 4/13/99 10.5 689 138 307 169 0.25

! ; 3 SC-25 4/13/99 13.5 619 138 263 125 0.20

' SC-25 4/13/99 17.0 579 138 262 124 0.21

SC-25 4/13/99 19.5 645 138 204 66 0.10

SC-25 4/13/99 - 23.0 716 138 228 90 0.13

SC-25 1/18/99 26.0 835 140 266 126 0.15

SC-25 4/13/99 28.0 696 138 212 74 0.11

SC-25 4/13/99 30.5 669 138 248 110 0.16

SC-25 4/13/99 330 612 138 217 79 0.13

SC-25 4/13/99 35.0 651 138 203 65 0.10

SC-26 4/13/99 1.5 401 138 437 299 0.75

SC-26 4/13/99 50 533 138 343 205 0.38

SC-26 4/13/99 8.5 561 138 319 181 0.32

SC-26  4/13/99 11.5 608 138 251 113 0.19

SC-26 4/13/99 14.5 563 . 138 219 81 0.14

SC-26 4/13/99 17.0 673 138 233 95 0.14

SC-26 4/13/99 19.5 612 138 222 84 0.14

SC-26 4/13/99 25 654 138 220 82 0.13

SC-26 4/13/99 25.5 648 138 234 96 0.15

SC-26 4/13/99 28.5 689 138 217 79 0.11

SC-26 4/13/99 31.0 705 138 264 126 0.18

SC-26 4/13/99 330 694 138 196 58 0.08

SC-26 4/13/99 35.0 733 138 224 86 0.12

SC-26 4/13/99 37.0 755 138 249 111 0.15

SC-26  4/13/99 39.0 723 138 197 59 0.08

B 3 SC-26  4/13/99 415 740 138 239 101 0.14

\i-"/ SC-26 4/13/99 45.0 759 138 230 92 0.12

SC-26 1/18/99 48.0 820 140 261 121 0.15
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TABLE 7

MS-2 DATA
FOR SOIL CORE SAMPLES
Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-26 4/13/99 50.5 705 138 238 100 0.14
SC-26 4/13/99 53.0 657 138 220 82 0.12
SC-26 4/13/99 55.0 607 138 212 74 0.12
SC-27 4/13/99 1.5 293 135 221 86 0.29
SC-27  4/13/99 5.0 471 135 193 58 0.12
SC-27 4/13/99 8.0 484 135 200 65 0.13
SC-27 4/13/99 10.5 528 135 219 84 0.16
SC-27 4/13/99 13.0 516 135 203 68 0.13
SC-27 4/13/99 15.5 622 135 206 71 0.11
SC-27 4/13/99 18.5 615 135 218 83 0.13
SC-27  4/1399 22,0 761 135 240 105 0.14
SC-27 4/13/99 25.0 689 135 229 94 0.14
SC-27 4/13/99 27.0 648 135 242 107 0.17
SC-27 4/13/99 30.0 648 135 269 134 0.21
SC-27 1/18/99 33.0 898 140 261 121 0.13
SC-27 4/13/99 35.0 656 135 238 103 0.16
SC-27 4/13/99 375 670 135 232 97 0.14
SC-27 4/13/99 40.5 826 135 193 58 0.07
SC-28 4/13/99 2.0 570 135 288 153 0.27
SC-28 4/13/99 55 622 135 507 372 0.60
SC-28 4/13/99 85 635 135 302 167 0.26
SC-28 4/13/99 11.0 694 135 305 170 0.24
SC-28 4/13/99 13.0 705 135 270 135 0.19
SC-28 4/13/99 15.5 690 135 263 128 0.19
SC-28 4/13/99 19.0 603 135 310 175 0.29
SC-28 4/13/99 225 590 135 227 92 0.16
SC-28 1/18/99 25.0 837 140 246 106 0.13
SC-28 4/13/99 27.0 637 135 274 139 0.22
SC-28 4/13/99 29.5 743 135 243 108 0.15
SC-28 4/13/99 33.0 680 135 223 88 0.13
SC-28 4/13/99 355 438 135 159 24 0.05
SC-28 1/18/99 37.0 898 140 257 117 0.13
SC-28 4/13/99 390 686 135 205 70 0.10
SC-28 4/13/99 41.5 666 135 223 88 0.13
SC-28 4/13/99 445 750 135 235 100 0.13
SC-28 4/13/99 47.5 668 138 234 99 0.15
SC-29 4115199 20 583 140 334 194 033
SC-29 4/15/99 6.0 607 140 361 221 0.36
SC-29 1/18/99 9.0 788 140 420 280 0.36
SC-29 4/15/99 11.5 614 140 240 100 0.16
SC-29 4/15/99 14.5 585 140 237 97 0.17
SC-29 4/15/99 17.5 701 140 214 74 ~on
SC-29 4/15/99 200 673 140 274 134 0.20
SC-29 4/15/99 23.0 710 140 216 76 0.11
SC-29 4/15/99 25.0 760 140 224 84 0.11
SC-29 4/15/99 27.0 666 140 284 144 0.22
SC-29  4/15/99 29.5 656 140 259 119 0.18
SC-29 4/15/99 320 637 140 210 70 0.11
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TABLE 7

MS-2 DATA
FOR SOIL CORE SAMPLES
Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-29 4/15/99 345 696 140 233 93 0.13
SC-29 4/15/99 37.0 702 140 231 91 0.13
SC-29 4/15/99 39.0 698 140 267 127 0.18
SC-29 4/15/99 410 767 140 255 115 0.15
SC-29 4/15/99 43.0 761 140 251 111 0.15
SC-29 4/15/99 45.0 733 140 235 95 0.13
SC-29 4/15/99 47.0 714 140 201 61 0.09
SC-29 4/15/99 49,0 804 140 229 89 0.11
SC-29 4/15/99 51.0 697 140 212 72 0.10
SC-30 4/14/99 3.0 537 145 239 94 0.18
SC-30 4/14/99 7.0 930 140 247 107 0.12
SC-30 4/14/99 10.5 816 145 200 55 0.07
SC-30 4/14/99 " 14.5 660 145 352 207 0.31
SC-30 4/14/99 17.0 654 145 196 51 0.08
SC-30 4/14/99 19.5 676 145 250 105 0.16
SC-30 4/14/99 220 658 145 229 84 0.13
SC-30 4/14/99 245 764 145 264 119 0.16
SC-30 4/14/99 275 697 145 251 106 0.15
SC-30 4/14/99 30.0 716 145 230 85 0.12
SC-30 4/14/99 325 693 145 212 67 0.10
SC-30 4/14/99 355 706 145 248 103 0.15
SC-30 4/14/99 385 712 145 234 89 0.13
SC-30 4/14/99 410 693 145 232 87 0.13
SC-30 4/14/99 43.5 772 145 196 51 0.07
SC-30 4/14/99 46.0 713 145 246 101 0.14
SC-31 4/13/99 25 443 135 204 69 0.16
SC-31 4/13/99 6.5 603 135 274 134 0.22
SC-31 1/14/99 9.0 821 140 283 148 0.18
SC-31 4/13/99 11.0 653 135 211 76 0.12
SC-31 4/13/99 13.0 675 135 236 101 0.15
SC-31 4/13/99 15.0 657 135 198 53 0.08
SC-31 4/13/99 17.0 679 145 219 84 0.12
SC-31 4/13/99 19.5 689 135 195 60 0.09
SC-31  4/13/99 225 732 135 223 3 0.12
SC-31 4/13/99 26.0 674 135 195 60 0.09
SC-31 4/13/99 31.0 690 138 242 107 0.16
SC-31 1/14/99 35.0 838 140 259 119 0.14
SC-31 4/13/99 370 733 135 265 130 0.18
SC-31 4/13/99 39.5 743 135 220 85 0.11
SC-31 4/13/99 420 712 135 227 92 0.13
SC-31 4/13/99 450 782 13§ 234 99 0.13
SC-31 4/13/99 48.5 658 135 228 93 0.14
SC-31 4/13/99 51.0 707 135 231 96 0.14
SC-31 4/13/99 53.0 689 135 233 98 0.14
SC-31 4/13/99 55.0 739 135 244 109 0.15
SC-31 4/13/99 57.0 671 135 262 127 0.19
SC-32 4/20/99 1.0 429 145 206 61 0.14
SC-32 4/20/99 35 560 145 225 80 0.14
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TABLE 7

MS-2 DATA
FOR SOIL CORE SAMPLES
Sample
Analysis Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-32 4/20/99 6.5 564 145 213 68 0.12
SC-32 4/20/99 9.5 564 145 194 49 0.09
SC-32 4/20/99 12.5 644 " 145 - 232 87 0.14
SC-32 4/20/99 15.5 604 145 296 151 0.25
SC-32 4/20/99 18.5 667 145 233 88 0.13
SC-32 4/20/99 21.5 816 145 235 90 on
SC-32 4/20/99 240 642 145 255 110 0.17
SC-32 4/20/99 26.5 718 145 205 60 0.08
SC-32 1/18/99 29.0 862 140 262 122 0.14
SC-32 4/20/99 31.5 697 145 201 56 0.08
SC-32 4/20/99 35.0 648 145 227 82 0.13
SC-32 4/20/99 375 699 145 236 91 0.13
SC-32 4/20/99 41.5 559 145 176 31 0.06
SC-33 4/6/99 25 436 140 250 110 0.25
SC-33 4/6/99 6.5 693 140 242 102 0.15
SC-33 4/6/99 9.0 525 140 228 88 0.17
SC-33 4/6/99 11.5 5N 140 226 86 0.15
8SC-33 4/6/99 14.0 540 140 223 83 0.15
SC-33 4/6/99 16.5 387 140 201 61 0.16
SC-33 1/18/99 19.0 836 140 287 147 0.18
SC-33 4/6/99 220 718 140 256 116 0.16
SC-33 4/6/99 250 504 140 361 221 0.44
SC-33 4/6/99 26.5 475 140 346 206 0.43
SC-33 4/6/99 285 535 140 242 102 0.19
SC-33 4/6/99 310 535 140 249 109 0.20
SC-33 4/6/99 335 634 T 140 217 77 0.12
SC-33 4/6/99 36.5 683 140 217 77 0.11
SC-33 4/6/99 39.0 729 140 240 100 0.14
SC-33 4/6/99 40.0 420 140 183 43 0.10
SC-33 1/18/99 41.0 841 140 209 69 0.08
SC-34 4/6/99 30 474 140 267 127 027
SC-34 4/6/99 8.0 532 140 360 220 0.41
SC-34 4/6/99 - 11.5 702 140 278 138 0.20
SC-34 4/6/99 15.0 564 140 334 194 0.34
SC-34 1/18/99 18.0 708 140 354 214 0.30
SC-34 4/6/99 20.5 609 140 315 175 0.29
SC-34 4/6/99 23.0 635 140 281 141 0.22
SC-34 4/6/99 250 569 140 254 114 0.20
SC-34 4/6/99 27.0 642 140 277 137 0.21
SC-34 4/6/99 29.0 698 140 302 162 023
SC-34 4/6/99 315 7 140 413 273 0.38
SC-34 4/6/99 345 705 140 305 165 0.23
SC-34 4/6/99 370 578 140 217 77 0.13
SC-34 4/6/99 39.5 610 140 199 59 0.10
SC-34 4/6/99 420 622 140 213 73 0.12
SC-34 4/6/99 44.5 643 140 242 102 0.16
SC-34 4/6/99 47.0 592 140 191 51 0.09
SC-34 1/18/99 49.0 799 140 245 105 0.13
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TABLE 7

MS-2 DATA
— FOR SOIL CORE SAMPLES
L ) Sample
" Analysis Depth  Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-34 4/6/99 510 689 140 220 80 0.12
SC-34 4/6/99 52.0 301 140 190 50 0.17
SC-35 4/7/99 20 318 142 1220 1078 3.3%9
SC-35 1/18/99 5.0 694 140 2064 1924 277
SC-35 417199 7.5 571 142 1188 1046 1.83
SC-35 4/7/99 11.0 57 142 1354 1212 2,12
SC-35 417199 14.5 629 142 1243 1101 1.75
SC-35 417199 17.0 619 142 1426 1284 2.07
SC-35 477199 19.0 589 142 802 660 1.12
SC-35 477199 21.5 587 142 493 351 0.60
SC-35 411199 240 618 142 382 240 0.39
SC-35 4/7/99 26.5 626 142 546 404 0.65
SC-35 4/7/99 29.0 415 142 466 324 0.78
SC-35 1/18/99 31.0 842 142 794 652 0.77
SC-35 417199 335 646 142 838 693 1.07
SC-35 4/7/99 36.5 594 142 808 666 1.12
SC-35 4/7/99 39.0 632 142 789 647 1.02
SC-35 417/99 41,0 678 142 766 624 0.92
SC-35 4/7/99 435 722 142 693 551 0.76
SC-35 4/7/99 46.0 699 142 488 346 0.49
SC-35 4/7/99 48.5 719 142 357 215 0.30
SC-35 477199 51.0 724 142 250 108 0.15
SC-35 4/7/99 53.0 717 142 233 91 0.13 .
SC-35 4/7/99 55.0 696 142 214 72 0.10
SC-35 4/7/99 570 630 142 284 142 0.23
SC-35 417199 61.0 724 . 142 206 64 0.09
SC-35 417199 62.5 622 142 258 116 0.19
SC-35 4/7/99 66.0 604 . 142 220 78 0.13
SC-35 4/7/99 69.5 597 142 27 129 0.22
SC-35 4/7/99 73.5 676 142 . 163 21 0.03
SC-35 477/99 77.0 664 142 188 46 0.07
SC-35 4/7/99 79.0 661 142 215 73 0.11
SC-35 417199 81.0 726 142 224 82 0.11
SC-35 477/99 83.0 680 142 190 48 0.07
SC-35 4/7/99 83.5 774 142 255 113 0.15
SC-35 4/7/99 88.5 694 142 178 36 0.05
SC-35 417/99 90.5 685 142 219 77 0.11
SC-35 417199 94.0 705 142 199 57 0.08
SC-35 477199 97.0 710 142 197 55 0.08
SC-35 4/7/99 99.0 728 142 209 67 0.09
SC-35 47/99 101.0 666 142 213 71 0.11
SC-35 417199 103.0 763 142 242 100 0.13
SC-35 4/7/99 105.0 790 142 225 83 0.11
SC-35 1/18/99 107.0 897 140 220 80 0.09
_ SC-36 4/7/99 2.0 651 142 349 207 0.32
. ) SC-36 4/7/199 6.0 600 142 347 205 0.34
\<_') SC36 417199 10.0 588 142 251 109 0.19
SC-36 4/7/99 13.0 603 142 242 100 0.17
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TABLE 7

. MS-2 DATA
FOR SOIL CORE SAMPLES
O Sample
Analysis - Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-36 4/7/99 15.0 533 142 210 68 0.13
SC-36 1/18/99 17.0 &30 140 324 184 0.22
SC-36 411199 19.5 656 142 274 132 020
SC-36 4/7/99 225 607 142 263 121 0.20
SC-36 417199 25.5 632 142 275 133 0.21
SC-36 417199 28.0 630 142 216 74 0.12
SC-36 4/7/99 30.5 676 142 249 107 0.16
SC-36 4/7/99 325 664 142 204 62 0.09
SC-36 4/7/99 355 679 142 225 83 0.12
SC-36 417199 38.0 677 142 219 77 0.11
SC-36 4/7/99 - 400 700 142 247 105 0.15
SC-36 477199 420 719 142 212 70 0.10
SC-36 4/7/99 45.5 725 142 209 67 0.09
SC-36 4/7/99 59.0 419 142 178 36 0.09
SC-36 1/18/99 61.0 737 140 199 59 0.08
SC-36 417199 64.5 600 142 221 79 0.13
SC-36 47/99 68.5 772 142 245 103 0.13
SC-36 4/7/99 71.0 651 142 201 59 0.09
SC-36 4/7/99 73.0 707 142 241 99 0.14
SC-36 477199 75.5 829 142 230 g8 0.11
SC-36 417199 78.5 704 142 208 66 0.09
SC-36 417199 81.0 718 142 217 75 0.10
SC-36 4/7/99 84.0 731 142 237 95 0.13
SC-36 4/7/99 87.0 722 142 226 84 0.12
SC-36 417199 90.0 746 142 237 95 0.13
SC-36 4/7/99 94.0 753 142 273 131 0.17
SC-37 4/8/99 25 507 141 247 106 021
SC-37 4/8/99 6.0 669 141 280 139 0.21
SC-37 4/8/99 8.5 657 141 276 135 021
SC-37 4/8/99 11.0 744 141 239 98 0.13
SC-37 4/8/99 13.5 645 141 237 96 0.15
SC-37 4/8/99 16.5 346 141 166 25 0.07
SC-37 1/18/99 19.0 835 140 304 164 0.20
SC-37 4/8/99 215 644 141 218 77 0.12
SC-37 4/8/99 245 662 141 222 81 0.12
SC-37 4/8/99 275 702 141 249 108 0.15
SC-37 4/8/99 30.0 610 141 217 76 0.12
SC-37 4/8/99 325 718 141 241 100 0.14
8SC-37 4/8/99 350 670 141 228 87 0.13
SC-37 4/8/99 37.0 678 141 200 59 0.09
SC-37 4/8/99 39.0 730 141 215 74 0.10
SC-37 4/8/99 41.5 647 141 293 152 0.23
SC-38 4/8/99 20 473 141 218 77 0.16
SC-38 © 4/8/99 5.5 515 141 244 103 0.20
SC-38 4/8/99 8.0 497 141 266 125 0.25
—_— SC-38  4/8/99 11.0 533 141 265 124 023
\<> SC38  4/8/99 15.5 606 141 291 150 025
SC-38 1/18/99 19.0 748 140 369 229 0.31
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TABLE 7

MS-2 DATA
- FOR SOIL CORE SAMPLES
. /j Sample
N Analysis Depth Weight Background Gross Net Net Count/
CoreID Date  (inches) (Grams) Count Count Count Gram/Min.

SC-38 4/8/99 21.0 625 14] 293 152 0.24
SC-38 4/8/99 23.0 617 141 307 166 0.27
SC-38 4/8/99 250 635 141 466 325 0.51
SC-38 4/8/99 275 614 141 263 122 0.20
SC-38 4/8/99 30.5 621 141 241 100 0.16
SC-38 4/8/99 325 643 141 258 117 0.18
SC-38 4/8/99 35.0 632 141 255 114 0.18
SC-38 4/8/99 37.0 646 141 252 111 0.17
SC-38 4/8/99 39.0 676 141 244 103 0.15
SC-38 4/8/99 41.5 612 141 231 90 0.15
SC-38 4/8/99 44.5 687 141 169 28 0.04
SC-38 4/8/99 48.0 626 141 200 59 0.09
SC-38 4/8/99 520 726 141 237 96 0.13
SC-38 4/8/99 56.0 583 141 198 57 0.10
SC-38 4/8/99 59.0 583 141 188 47 0.08
SC-38 1/18/99 61.0 833 140 221 81 0.10
SC-38 4/8/99 64.0 633 141 196 55 0.09
SC-38 4/8/99 68.0 681 141 215 74 0.11
SC-38 4/8/99 720 804 141 177 36 0.04
SC-38 4/8/99 75.5 765 141 205 64 0.08
SC-38 4/8/99 78.5 751 141 242 101 0.13
SC-38 4/8/99 81.5 755 141 204 63 0.08
SC-38 4/8/99 84.5 740 141 244 103 0.14
SC-38 4/8/99 87.5 A3 141 260 119 0.17
SC-38 4/8/99 90.5 773 141 244 103 0.13
SC-39 4/8/99 3.0 720 141 239 98 0.14
SC-39 1/18/99 7.0 665 140 244 104 0.16
SC-39 4/8/99 9.0 669 141 182 41 0.06
SC-39 4/8/99 11.0 668 141 220 79 0.12
SC-39 4/8/99 12.5 627 141 238 97 0.15
SC-39 4/8/99 15.0 639 141 228 87 0.14
SC-39 4/8/99 19.5 689 141 224 83 0.12
SC-39 1/18/99 23.0 812 140 214 74 0.09
SC-39 4/8/99 25.0 703 141 212 71 0.10
SC-39 4/8/99 27.5 645 141 221 80 0.12
SC-39 4/8/99 31.0 672 141 211 70 0.10
SC-39 4/8/99 345 694 141 214 73 on
SC-39 4/8/99 37.0 696 141 232 91 0.13
$C-39 4/8/99 39.5 709 141 154 13 0.02
SC-39 4/8/99 425 750 141 193 52 0.07
SC-39  4/8/99 455 745 141 225 84 0.11
SC-39 4/8/99 48.5 699 141 209 68 0.10
SC-39 4/8/99 50.5 443 141 170 29 0.07
SC-40 4/14/99 1.0 606 145 225 80 0.13
SC-40 4/14/99 3.5 535 145 222 77 0.14
) SC-40 4/14/99 6.5 636 145 267 122 0.19
\4”._, SC-40 4/14/99 9.0 584 145 492 347 0.59
SC-40 4/14/99 12.0 610 145 570 425 0.70
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TABLE 7

MS-2 DATA
/w FOR SOIL CORE SAMPLES
. L Sample
\— Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-40 1/14/99 15.0 761 140 711 571 0.75
SC-40 4/14/99 17.0 538 145 323 178 0.33
SC-40 4/14/99 19.0 601 145 285 140 0.23
SC-40 4/14/99 21.0 644 145 296 151 0.23
SC-40 4/14/99 235 563 145 248 103 0.18
SC-40 4/14/99 26.5 627 145 239 94 0.15
SC-40 4/14/99 29.0 658 145 261 116 0.18
SC-40 4/14/99 31.0 679 145 228 83 0.12
SC-40 4/14/99 335 673 145 256 11 0.16
SC-40 4/14/99 355 365 145 191 46 0.13
SC-40 1/14/99 37.0 757 140 227 87 0.11
SC-40 4/14/99 39.0 666 145 217 72 0.1
SC-40 4/14/99 40.5 360 145 180 35 0.10
SC-40 4/14/99 61.0 599 145 234 89 0.15
SC-40 4/14/99 63.5 602 145 204 59 010
SC-40 4/14/99 66.0 582 145 191 46 0.08
SC-40 4/14/99 68.0 584 145 198 53 0.09
SC-40 4/14/99 70.0 698 145 258 113 0.16
SC-40 4/14/99 72.0 721 145 199 54 0.07
SC-40 4/14/99 74.0 700 145 225 80 0.11
SC-40 4/14/99 76.0 638 145 212 67 0.11
SC-40 4/14/99 78.0 648 145 231 86 0.13
SC40 4/14/99 80.0 583 145 179 34 0.06
SC-40 4/14/99 825 585 145 172 27 0.05
SC-40 4/14/99 85.5 590 145 192 47 0.08
SC-40 4/14/99 88.5 670 145 215 70 0.10
SC-40 4/14/99 92.0 717 145 230 85 0.12
SC-40 4/14/99 95.5 710 145 218 73 0.10
SC-41 4/12/99 20 17 138 348 210 0.29
SC-41 4/12/99 6.0 632 138 227 89 0.14
- SC-41 4/12/99 9.0 594 138 468 330 0.56
SC-41 4/12/99 115 551 138 873 735 1.33
SC-41 4/12/99 14.5 535 138 496 3sg 0.67
SC-41 1/14/99 17.0 775 140 460 320 0.41
SC-41 - 4/12/99 19.0 735 138 186 48 0.07
SC-41 4/12/99 21.0 676 138 208 70 0.10
SC-41 4/12/99 235 694 138 206 68 0.10
SC-41 4/12/99 26.5 721 138 218 80 0.1
SC-41 4/12/99 305 663 138 217 79 0.12
SC-41 4/12/99 325 698 138 218 80 0.11
SC-41 4/12/99 36.0 455 138 -188 50 0.11
SC-41 1/14/99 39.0 737 140 269 129 0.18
SC-41 °  4/12/99 41.5 566 138 225 87 0.15
SC-41 4/12/99 45.0 615 138 220 82 0.13
- SC41 4/12/99 48.5 627 138 274 136 022
o SC-41  4/12/99 51.5 623 138 241 103 0.17
\_é’) SC-41 4/12/99 54.5 679 138 223 85 0.13
SC-41 4/12/99 57.0 725 138 219 81 0.11
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TABLE 7

MS-2 DATA
— FOR SOIL CORE SAMPLES
v ) : Sample
U Analysis Depth Weight Background Gross -Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.

SC-41 4/12/99 59.5 708 138 211 73 0.10
SC41 4/12/99 62.0 609 138 191 53 0.09
SC-41 4/12/99 64.5 608 138 199 61 0.10
SC-41 4/12/99 67.0 723 138 221 83 0.11
SC-41 4/12/99 69.0 775 138 202 64 0.08
SC-41 4/12/99 71.0 726 138 210 72 0.10
SC-41 4/12/99 73.0 724 138 213 75 0.10
SC-41 4/12/99 75.0 703 138 212 74 0.11
SC-41 4/12/99 77.0 702 138 226 88 0.13
SC-41 4/12/99 79.0 605 138 223 85 0.14
SC-42 4/14/99 2.0 343 145 218 - 73 0.21
SC-42 4/14/99 5.5 539 145 230 85 0.16
SC-42 4/14/99 8.0 568 145 - 268 123 022
SC-42 4/14/99 100 629 145 246 101 0.16
SC-42 4/14/99 12.5 639 145 257 112 0.18
SC-42 4/14/99 16.0 619 145 270 125 020
SC-42 4/14/99 19.0 - 687 145 312 167 0.24
SC-42 4/14/99 215 634 145 250 105 0.17
SC-42 4/14/99 245 705 145 284 139 0.20
SC-42 1/18/99 27.0 737 140 288 148 0.20
SC-42 4/14/99 29.0 599 145 258 113 0.19
SC-42 4/14/99 315 544 145 234 89 0.16
SC-42 4/14/99 34.0 567 145 232 87 0.15
SC-42 4/14/99 36.0 597 145 245 100 0.17
SC-42 4/14/99 38.5 589 145 259 114 0.19
SC-42 4/14/99 41.0 630 145 262 117 0.19
SC-42 4/14/99 43.0 643 145 274 129 0.20
SC-42 4/14/99 45.0 627 145 241 96 0.15
SC-42 4/14/99 47.0 456 145 174 29 0.06
SC-42 4/14/99 49.0 518 145 221 76 0.15
SC-42 4/14/99 51.0 577 145 237 92 0.16
SC-42 4/14/99 53.0 517 145 203 58 0.11
SC-42 4/14/99 55.0 604 145 193 48 0.08
SC-42 414/99 570 642 145 233 88 - 0.14
SC-42 4/14/99 59.0 443 145 184 39 0.09
SC-42 4/14/99 61.0 591 147 226 79 0.13
SC42 4/14/99 64.0 565 147 233 86 0.15
SC-42 4/14/99 67.5 557 147 208 61 0.11
SC-42 4/14/99 700 581 147 228 81 0.14
SC-42 4/14/99 725 564 147 207 60 0.11
SC-42 4/14/99 75.0 633 147 225 78 0.12
SC-42 4/14/99 77,0 589 147 218 71 0.12
SC-42 4/14/99 79.0 601 147 230 83 0.14
SC-42 4/14/99 81.5 599 147 242 95 0.16
- SC-42 4/14/99 84.5 604 147 241 94 0.16
: - SC-42 4/14/99 87.5 610 147 230 83 0.14
: \*/{‘ ) SC-42 41499 90.5 638 147 208 61 0.10
el SC-42 4/14/99 93.0 812 147 184 37 0.05
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TABLE 7

MS-2 DATA
— : FOR SOIL CORE SAMPLES
\-/ ) Sample
Analysis  Depth Weight Background Gross Net Net Count/
CoreID Date (inches) (Grams) Count Count Count Gram/Min.
SC-42 4/14/99 95.5 650 147 224 77 0.12
SC-42 4/15/99 098.0 635 147 238 91 0.14
SC-42 4/15/99 100.0 630 147 223 76 0.12
SC-42 4/15/99 102.0 630 147 249 102 0.16
SC42 4/15/99 104.0 588 147 218 71 0.12
SC-42 4/15/99 106.0 633 147 215 68 0.11
SC-42 4/15/99 107.5 628 147 202 55 ' 0.09
SC-42 1/18/99 109.0 784 147 233 86 0.11
SC-42 4/15/99 >108 736 147 252 105 0.14
SC-43 4/19/99 13.0 544 140 264 124 0.23
SC-43 4/19/99 39.0 649 140 266 126 0.19
SC-43 4/19/99 69.0 568 140 247 107 0.19
SC-43 4/19/99 83.0 670 140 263 123 0.18
SC-43 4/19/99 99.0 3579 140 223 83 0.14
SC-44 1/18/99 121.0 685 140 278 138 0.20
SC-44 1/18/99 155.0 791 140 242 102 0.13
SC-45 1/18/99 29.0 754 140 274 134 0.18
SC-45 1/18/99 73.0 664 140 273 " 133 0.20
SC-46 1/18/99 73.0 547 140 T 222 82 0.15
SC-46 1/18/99 99.0 789 140 230 90 0.11
SC-47 4/19/99 13.0 517 140 221 81 0.16
SC47 4/19/99 25.0 603 140 239 99 0.16
SC-47 4/19/99 730 639 140 243 103 0.16
SC-47 1/18/99 28.0 697 140 257 117 0.17
SC-47  1/18/99 72.0 820 140 219 79 0.10
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TABLE 8

FILTERED MS-2 SAMPLE DATA

NET NET NET NET NET NET
COUNT/GM | COUNT/GM | COUNT/GM | COUNT/GM | COUNT/GM | COUNT/GM
Sample 0-12 inches | 12-24 inches | 24-36 inches | 36-48 inches | 48-60 inches | >60 inches
SC-1 0.16
SC-2. 0.22 0.12 0.21 0.16
SC-3A 0.18 0.16 0.10
SC-3B on 0.14 0.15
SC4 0.15 0.37 0.15
SC-5 0.14
SC-6 0.13
SC-7 0.19
SC-8 0.13 0.16
SC-9 0.22 0.11
SC-10 0.11
SC-11 0.18 0.21 0.15 0.22 0.22 024
SC-14 0.23
SC-15 0.18 0.2 0.18
SC-16 0.25 0.29 0.52 0.21
SC-17 0.15 0.14 0.18
SC-18 0.17 0.21 0.17 on
SC-19 0.15 0.17 0.16 0.13 0.07
SC-20 1.33 0.32 0.32 0.20
SC-21 1.17 0.16 0.15 023 0.15
SC-.22 0.26 0.22 0.14 0.13 0.08
SC-23 0.37 0.50 0.17 0.16 0.14
SC-24 1.47 0.20 0.65 0.13 0.0t
SC-25 0.95 0.21 0.16
SC-26 0.75 0.14 0.18 0.15 0.15
SC-27 0.29 0.14 021 0.14
SC-28 0.60 0.29 0.22 0.15
SC-29 0.36 0.20 0.22 0.18 0.11
SC-30 - 0.18 0.31 0.16 0.14
SC-31 0.22 0.15 0.16 0.18 0.19
SC-32 0.14 0.25 0.17 0.13
SC-33 0.25 0.18 0.44 0.14
SC-34 041 0.34 0.38 0.16 0.17
SC-35 3.39 2.07 1.07 1.12 0.30 022
SC-36 0.34 022 0.21 0.15 0.09 0.17
SC-37 0.21 0.20 0.15 0.23
SC-38 0.25 0.31 0.51 0.17 0.13 0.17
SC-39 0.16 0.15 0.12 0.13 0.10
SC-40 - 059 0.75 0.18 0.11 0.16
SC41 1.33 0.67 0.12 0.18 022 0.14
SC-42 0.22 0.24 020 020 0.16 0.16
SC-43 0.23 0.27 0.19 0.19
SC-44 0.20
SC-45 0.18 0.20
SC-46 0.15
SC-47 0.16 0.17 0.16

within each designated sample interval.

. Table presents the maximum sample result (in net counts per gram per minute)




TABLE 9
QUANTITY OF POTENTIALLY IMPACTED SOILS

Area of soils with MS-2 data in given range (ft*) ®
Depth (in.) 0.2to 0.5 0.5 t0 0.75 >0.75

0-12 17,190 6,490 12,225

12-24 32,991 2,292 4,548

24-36 30,431 2,523 619

36-48 15,722 1,897 707

48-60 5,713 0 0

> 60 29,108 0 0
Total Volume (ft*) 131,155 13,202 18,099
Total Volume (yd") 4,858 489 670

a. Areas for each depth interval are as provided by the contouring software.
b. MS-2 data ranges are given in net counts per minute per gram.

)
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TAE
Instrumentation Specifications and Requi .«(s for Radiological Surveys and Monitoring

0

Exposure rats measurements Micro Rem [Exposure rate anslog display . Intemafly mounted tissue An;;g dis%y of exposure rate
i umits of yRemfy . equivalent scintiflator
Exposure rats measurements Ludhom 19 s‘xpl:mmofnltlen ”a:ahg display Ludhom NIA tIrinmemal 1" x 1" Nal scintifla- | 7 2R NIA 2 yRhr  [Anzlog display of exposure rate
Y k
Low level gamma scans, comels- |  Ludhum 2221  [LCD digital scaleriratemeter Ludhum 4410 2" x 2" Nal scintiflation 2000 | About 2 Rty |Digital and analog display of count
tion with exposure rates or with anslon scaler epm  |500 rate
activity concentration per Lﬁm‘t
Low level gamma scans, comrels- | Lodlom 2241 |LCD digital scaterratemeter Ludhm 4410 2" x 2" Nal scintillation 2000 | About 2 yRMw  |Digital display of count rate
tion with exposurs rates or cpm 1500
activity concentration _ per ;m“w
Exposure rate instrument Ludlm M uhpl:smmﬁm”eﬂ g‘i'gita! display Ludhm 4410 2" x 27 Nal scintiftation NIA Digital display of exposure rate
in units
Exposure rate instrument Ludiom 2241 IExmm!relm “mengi‘gml display Lodiom 449 |15 cm’ GM tube NIA Digital display of exposure rate
o units of m
Direct measurements for beta Ludlum 2221  |LCD digital scaleriratemeter Ludium 449 |15 cm’ GM tube S0cpm | 26% 77 cpm | Digital and enalog display of count
emitters with analog scaler rate
Direct measurements for beta Ludwm 2241  |LCD digital scaleriratemeter Ludhom 4363 Gas flow jonal detec- | 300 cpm| 37% 361 cpm | Digital display of count rate
emitters with analog scaler tor (100 cm’ active area with
thin almminized mylar window
0.8 mgfem?)
Direct measurements for beta Ludhm 2221 |LCD digital scalerjratemeter Ludm 4363 [Gas flow jonal detec: 6%
emitters with analog scaler tor (100 active area with
thin aluminized window
0.8 mglem?)
Direct measurements for alpha Ludhem 2241  |LCD digital scaleriratemeter Ludiom 4363 |Gas flow proportionsl detec- 60% Digita di of comt rate
emitters hh with analog scaler tor (100 cm’® active area with el dpey
thin aluminized mylar window
0.8 molem?)
Direct measurements for alpha Ludlum 2241  |LCD digital scater/ratemeter Ludlom 435  |Zinc suifide probe, 50 cm’ 11% Digital display of count rate
emitters mmmm active area with .8 mglem’ el cispiay
shominized mylar
Direct measurements for Ludiom 2221  |LCD digital scaleriratemeter Ludlom 435 |Zinc sulfide , 50 cm’ 5 11% 58 Digital and analog display of count
emitters hha with analog scater © |active area WO malem? o o mvg;t s
aluminized mylar
Portable contamination monitor Ludhsm 3 Count rate analog display Lusdhom 449 15 cm?® GM tube 50 cpm uggv;x NIA Analog display of count rate
Portable floor contamination Eberfine ESP-1  {LCD digitel scalerirstemeter Ludium 4337 |Gas flow proportional detec- | 1,500 | 35% a Digitial display of countrate
| monitor tor (425 cm’® active area with] cpm | 50% B
thin akuminized mylar window
0.8 mgicny)
Air samplers Radeco H-809V1 |Variable flow rate sampler NIA NA [NA NIA NIA NIA Timed sample of no more then 15
min
Air samplers Eberfine RAS-1  |Flow rate sampler NIA N/A NI N/A N/A NIA Continuous
Air semplers SKC PCXR3 |Verishla flow rate sampler NIA NIA  [NIA N/A N/A NIA Continuous
Ain;'s;nmh and smear counter Ludlum 2929  |LCD digital aiphafheta scaler | Ludhum 43101 Gﬂwcpm 27% 89 cpm | Digital display of count rate
sc 8
0.07 cpm] 30% 37 cpm
aipha

BKAQ079.TBL:TRL-01




TABLE 11

RADIATION EXPOSURE LIMITS

General public

Tota!l Effective Dose Equivalent 5 rem/yr 1 rem/yr

Sum of deep dose equivalent plus 50 rem/yr 5 rem/yr

committed dose equivalent to any

individual organ or tissue

Lens of eye, skin and extremities 15 rem/yr 1.5 rem/yr

Shallow dose 50 rem/yr 5 rem/yr

Minor 10% of occupational | 10% of Administrative Dose Limits
dose limits However, no minors are permitted

to enter a restricted area*
Embryo/fetus 0.5 rem/gestation 0.5 rem/gestation
period period

0.1 rem/yr 0.1 rem/yr -

*No minors are permitted to enter a restricted area without the authorization of the PRSO




TABLE 12

AIR MONITORING/SAMPLING ACTION LEVELS

TLD - Personnel

> 50 mrem/qtr

Investigate exposure source(s), evaluate
tasks/operations involving potential for
exposure, establish ALARA controls to
reduce exposures as appropriate.
Notify CPM and PRSO.

TLD - Project Site Perimeter

2 times background

Determine source and evaluate impact on
public.
Notify CPM and PRSO.

Work Area Air Samples for
Particulate Radioactivity

Administrative
Limit (50% of
10 CFR 20 limit)

Investigate additional engineering.
methods to reduce exposure to airborne
materials.

Notify PM and PRSO.

Increase frequency of work site air
sampling.

Work Area Air Samples for

0.10 t0 0.25 of

Investigate the need for respiratory

Particulate Radioactivity 10 CFR 20 Limit protection.
Notify CPM and PRSO.
Perimeter sampling for Particu- | >0.5 of Notify CPM and PRSO.
late Radioactivity 10 CFR 20 Limit Evaluate controls of off-site emissions

and modify as appropriate.

10

* The most restrictive nuclide of concern on each site will be used to determine action levels based on



Ta 13
RADIOLOGICAL CONTAMINATION LIMITS AND
SELECTION OF PERSONNEL PROTECTIVE EQUIPMENT

< 1,000 dpm/100 cm? -y

None <0.01 mR/hr 10% of 10 CFR 20,
<20 dpm/100 cm? o soil con- | Appendix B, Table 1
tamination of < radionuclide |Limit
specific concentration limit

TLD >0.01 mR/hr < 1,000 dpm/100 cm? B~y -

above background <20 dpm/100 cm? o soil con-
tamination of < radionuclide
specific concentration limit

TLD, shoecovers, gloves, coveralls and >0.01 mR/hr =1,000 dpm/100 cm? B-y 10% of 10 CFR 20,

head covering above background =20 dpm/100 cm? « to Appendix B, Table 1
10,000 dpm/100 cm? B~y Limit
200 dpm/100 cm? o or
soil contamination of >
radionuclide specific
concentration limit

TLD, double shoe, double gloves, coveralls, - > 10,000 dpm/100 cm? By 10 CFR 20, Appendix

head covering, hood, half face respirator >200 dpm/100 cm?® « soil B, Table 1 Limit
contamination of >
radionuclide specific
concentration limit

TLD, double shoecovers, double gloves, - > 100,000 dpm/100 cm? By | 10 times 10 CFR 20,

double coveralls, head cover, hood, full face >2,000 dpm/100 cm? « or Appendix B, Table 1

respirator soil contamination of > Limit
radionuclide specific

concentration limit

TLD, double shoecovers, double gloves,
double coveralls, head cover, hood, airline
respirator or SCBA

soil contamination of >
radionuclide specific
concentration limit

50 times 10 CFR 20,
Appendix B, Table 1
Limit




TABLE 14

GROUNDWATER ANALYTICAL RESULTS (PHASE D

~. BLAIRSVILLE FACILITY
\/ Sample Date: 11/10/94 11/10/94 11/10/94 11/10/94
Sample ID: GW-1 MWwW-2 4 MW-3 MW-6A
~ Parameter Units PAMCL| Value Qual| Valie Qual|l Value Qual!l Vake  Qual

Miscellaneous Parameters:
Fluoride mg/l 2 0.79 01U 0.1U
Ammonia mg/l NH;-N 01U 0.1U 1.3 0.1U
Nitrate mg/l NO;-N 10 1.4 7.6 01U 0.1U
pH pH units  6.5-8.5 (s) 637 7.2 6.88 6.86
Total Petroleum Hydrocarbons mg/l 10U 1U 1U 1U
Total Organic Carbon mg/l 2 3.3 2.2 4.7
Inorganics:
Silver (Total/Dissolved) mg/l 0.05 0.01/0.01 U/U; 0.01/0.01 U/U| 0.01/001 U/U| 0.01/0.01 U/U
Aluminum (Total/Dissolved) mg/l 1.3/1.8 3.4/5.9 1.711.5 2.9/1.8
Arsenic (Total/Dissolved) mg/l 0.05 0.001/0.001 U/U |0.001/0.001 U/- | 0.004/0.005 0.002/0.002
Barium (Total/Dissolved) mg/l 1 0.055/0.062 0.2/0.12 0.3/0.19 0.23/0.15
Beryllium (Total/Dissolved) mg/l 0.002/0.002 U/U | 0.003/0.003 0.002/0.002 U/U |0.002/0.002 U/U
Calcium (Total/Dissolved) mg/l 26/26 150/150 50/54 24/28
Cadmium (Total/Dissolved) mg/l 0.005 0.01/0.005 U/U| 0.01/0.005 U/U| 0.01/0.005 U/U| 0.01/0.005 U/U
Cobalt (Total/Dissolved) mg/l 0.010.01 U/U| 0.01/0.01 U/U} 0.01/0.01 U/U| 0.01/0.01 U/U
Chromium (Total/Dissolved) mg/l 0.05 0.01/0.01 U/U|0.016/0.019 0.023/0.01 -/U | 0.016/0.011
Copper (Total/Dissolved) mg/l 1.371(s) | 0.01/0.012 U/- | 0.026/0.028 0.015/0.025 0.03/0.02
Iron (Total/Dissolved) mg/1 0.3 (s) 0.75/0.73 5.4/7.4 15/14 17/8.2

, Mercury (Total/Dissolved) mg/l 0.002 | 0.0002/NA U/- | 0.0006/NA 0.0002/NA  U/- | 0.0003/NA

\/i Potassium (Total/Dissolved) mg/1 11.2 2.2/2.9 0.72/0.97 - 0.98/1.2
Magnesium (Total/Dissolved) mg/l 3.5/3.9 18/20 8.8/9.8 6.7/1.9
Manganese (Total/Dissolved) mg/l 0.05 (8) 0.3/03 1.9/2.1 0.47/0.50 272
Sodium (Total/Dissolved) - mg/l 1114 68/71 5.7/8.1 14/18
Nickel (Total/Dissolved) mg/l 0.04/0.04 U/U| 0.14/0.13 0.04/0.04 U/U| 0.04/0.04 U/U
Lead (Total/Dissolved) mg/l 0.015 0.10.1 U/MU} 0301 UU} 0101 UMU] 01/01 U
Axtimony (Total/Dissolved) mg/l . 0.10.1 U/MU| o101 U/MU| 0101 U/U| 0101 UM
Selenium (Total/Dissolved) mg/l 0.01 0.001/0.001 U/U |0.001/0.001 U/U|0.001/0.001 U/U|{0.002/0.001 -/U
Thallium (Total/Dissolved) mg/l 0.004/0.004 'U/U | 0.004/0.004 U/U | 0.004/0.004 U/U|0.004/0.004 U/U
Vanadium (Total/Dissolved) mg/l 0.05/0.05 U/U| 0.050.05 U/U| 0.05/0.05 U/U| 0.050.05 U/U
Zinc (Total/Dissolved) mg/l 5(s) 0.014/0.028 0.42/0.41 0.039/0.059 0.12/0.06
Yolatile Organics:
Acetone ugl/l 100 U 100U 100 U 100 U
Benzene ugfl 5 5U 5U 5U 50
Bromodichloromethane ug/l 50U 5U SU 5U
Bromoform ug/l 5U 5U 5U 5U
Bromomethane ug/l 10U 10U 100 10U
2-Butanone (MEK) ug/l 100 10U 10U 10U
Carbon disulfide ug/l 5U 5U 5U 5V
Carbon tetrachloride ug/l 5 5U 5U 5U 5U
Chlorobenzene ug/l 5U 5U 5U 5U
Chlorodibromomethane ug/l 5U 5U 5U LR )
Chloroethane ug/l 10U 100 10U 10U
Chloromethane ug/l 10U 10U 10u 0u

. _ | Chloroform ugh 5U 5U 5U

\__ |1.1-Dichloroethane ug/ 5U 8.8 5U
1,2-Dichloroethane ugfl 5 5U 50 5U
1,1-Dichloroethene ug/l 7 5U 5U 5U

BLAIRSVL.XLSGroundwater
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TABLE 14
GROUNDWATER ANALYTICAL RESULTS (PHASE I)

~ BLAIRSVILLE FACILITY
K/ Sample Date: 11/10/94 11/10/94 11/10/94 11/10/94
Sample ID: GwW-1 MW-2 MW-3 MW-6A
Parameter Units PAMCL Valuee Qual| Value Quall Value Qual{ Valie Qual

cis-1,2-Dichloroethene ugil 70 Su SU : 5U
trans-1,2-Dichloroethene ug/l 100 SU SU S5U
1,2-Dichloropropane ugfl 5 5U 5U S5uU
cis-1,3-Dichloropropene ug/l 5U 5U 5U
trans-1,3-Dichloropropene ug/l 50U 5U 50U
Ethylbenzene ug/l 700 5U 5U 50U
2-Hexanone ug/l 50U 50U 50U
Methylene chloride ug/l 5U 5U 5U
4-Methyl-2-pentanone (MIBK) ug/l 50U SO0U 50U
Styrene ug/l 100 5U 5U 5U
1,1,2,2-Tetrachloroethane ug/l 5U 5U SU
Tetrachloroethene ugfl 5 5U 5U 5U
Toluene ug/l 1000 5U 5U 5U
1,1,1-Trichloroethane ug/l 200 5U 25 5U
1,1,2-Trichloroethane ug/l 5U 5U 5U S5U
Trichloroethene ugl 5U
Vinyl chloride ug/l 10U
Xylenes (Total) ug/i 5U
Radiological:
Gross Alpha pCi/l 15 2V

'\\/‘. Gross Beta pCi/l 3v 34 +/-4 13 +/-4 45 +1/- 4
Radium (Total) pCiN 5 1U 1U 1U 1U
Uranium-234 pCifl 06U 1.0 +/-0.8 1.9 +/-0.7 2.6 +/-0.7
Uranjum-235 pCill 06U 06U 0.6U 06U
Uranium-238 pCifl 06U 0.8 +/-0.6 1.0 +/-0.6 2.8 +/-0.7
Uranium (Total) mg/l 0.001 U 0.003 0.001 U 0.001 U

\/

BLAIRSVL.XLSGroundwater
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TABLE 14
GROUNDWATER ANALYTICAL RESULTS (PHASE I)

BLAIRSVILLE FACILITY
Sample Date: 11/10/94 11/10/94 11/10/94
Sample ID: MW-7A MW-8A MW-9A
Parameter Units PAMCL| Value Qual| Value Qual Value Qual
Miscellaneous Parameters:
Fluoride mg/l 2 01U 01U 01U
Ammonia mg/l NHy-N 0.1U 01U 0.2
Nitrate mg/l NO;-N 10 0.1U 01U 01U
pH pH units  6.5-8.5 (s) 6.34 5.97 6.44
Total Petroleum Hydrocarbons mg/l 1U 1U 1U
Tota! Organic Carbon mg/l 3.3 2.8 2.7
Inorganics:
Silver (Total/Dissolved) mg/l 0.05 0.01/NA U/-| 0.01/0.01 U/U| 0.01/0.01 U/U
Aluminum (Total/Dissolved) mg/l 0.85/NA 6.5/3.5 11/6.5
Arsenic (Total/Dissolved) mg/l 0.05 0.001/NA 0.001/0.001 U/- | 0.003/0.001
Barium (Total/Dissolved) mg/l 1 0.1/NA 0.85/0.42 0.10.1
Beryllium (Total/Dissolved) mg/l 0.002/NA U/- | 0.002/0.002 -/U | 0.002/0.002 U/U
Calcium (Total/Dissolved) mg/l 21/NA 30/38 28/30
Cadmium (Total/Dissolved) mg/l 0.005 0.005/NA u/u
Cobalt (Total/Dissolved) mg/l 0.024/NA .11/0.
Chromium (Total/Dissolved) mg/l 0.05 0.01/NA 0.01/0.016
Copper (Total/Dissolved) mg/l 13/1(s) | 0.01/NA U/- | 0.038/0.028 0.026/0.027
Iron (Total/Dissolved) mg/l 0.3 (s) 9.9/NA 41121
Mercury (Total/Dissolved) mg/l 0.002 0.0002/NA U/- | 0.0003/NA
Potassium (Total/Dissolved) mg/l 1.8/NA 1.3/1.3
Magnesium (Total/Dissolved) mg/l 11/NA 8.6/9.3
Manganese (Total/Dissolved) mg/l 0.05 (s) L7/NA 5.2/4.4
Sodium (Total/Dissolved) mg/l 10/NA 5.9/9
Nickel (Total/Dissolved) mg/l 0.04/NA U/- ] 0.08/0.077 0.057/0.041
Lead (Total/Dissolved) mg/l 0.015 0.1/NA U/} 0101 UMU| o0.1/01 UNU
Antimony (Total/Dissolved) mg/l ] 0.I/NA  U/~-]| 01/0.1 UMU| 0.1/0.1 UU
Selenium (Tota.llDissolired) mg/l 0.01 0.001/NA U/- {0.001/0.001 U/U| 0.001/0.001 U/U
Thallium (Total/Dissolved) mg/l 0.004/NA U/- | 0.004/0.004 U/U| 0.004/0.004 U/U
Vanadium (Total/Dissolved) mg/l 0.05/NA U/-| 0.050.05 U/U| 0.050.05 U/U
Zinc (Total/Dissolved) mg/l 5(s) 0.026 ~]0.093/0.073 0.076/0.067
Yolatile Organics:
Acetone ug/l 100 U 100 U 100 U
Benzene ugll 5 5U 5U 5U
Bromodichloromethane ug/l 5U 5U 5U
Bromoform ug/l 5U 5V SU
Bromomethane ug/l 10U 10U 10U
2-Butanone (MEK) ug/l 10U 10U 10U
Carbon disulfide ug/ 5U 50 SuU
Carbon tetrachloride ug/l 5 5U 5U 5U
Chlorobenzene ug/l 5U 5U 5U
Chlorodibromomethane ug/l 5U 5U S5U
Chloroethane ug/l 10U 10U 10U
Chloromethane ugll 10U 10U 10U
Chloroform ug/l 5U 5U
1,1-Dichloroethane ugil 5U 5U
1,2-Dichloroethane ug/l 5 5U 5U
1,1-Dichloroethene ug/l 7 55U 5U

BLAIRSVL.XLSGroundwater
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TABLE 14
GROUNDWATER ANALYTICAL RESULTS (PHASE I)

BLAIRSVILLE FACILITY
Sample Date: 11/10/94 11/10/94 11/10/94
Sample ID: MW-7A MW-8A MW-9A
Parameter Units PAMCL|] Vake Qual|l Valie Qual Valuie  Qual
cis-1,2-Dichloroethene ugl 70 5U s U 330
trans-1,2-Dichloroethene ug/l 100 S5uU S5uU
1,2-Dichloropropane ug/l 5 5U su
cis-1,3-Dichloropropene ug/l 5U 5U
trans-1,3-Dichloropropene ug/l 5U sU
Ethylbenzene : ug/l 700 sU su
2-Hexanone ug/l 50U 50U
Methylene chloride ug/l 5U SU
4-Methyl-2-pentanone (MIBK) ug/l SOuU 50U
" IStyrene ug/l 100 5U S5U
1,1,2,2-Tetrachloroethane ug/l SU 5U
Tetrachloroethene ug/l 5 5U 5U
Toluene ug/l 1000 S5U 5U
1,1,1-Trichloroethane ug/l 200 5U 5U
1,1,2-Trichloroethane ug/l S5uU 5U
Trichloroethene ug/l 5 5U suU
Vinyl chloride ug/l 2 10U 10U
Xylenes (Total) ugll 10,000 5U 50
Radiological:
Gross Alpha pCinl 15 14 +/-3
Gross Beta - pCifl 23 +/-4 46 +/- 4 34 +/-4
Radium (Total) pCiNl 5 3U 2 +/-1 10U
Urasium-234 pCill 06U 12.3 +/-3.8 06U
Uranium-235 pCifl 06V 0.8 +/-0.6 06U
Uranium-238 pCill 06U 14.7 +/-4.3 06U
Uranium (Total) mg/l 0.001 0.001 U 0.001
BLAIRSVL.XLSGroundwater
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TABLE 14
GROUNDWATER ANALYTICAL RESULTS (PHASE I)

Page Sof 6

BLAIRSVILLE FACILITY
Sample Date: 11/10/94 11710194 11/10/94
Sample ID: MW.-9AD MW-10A GW-EQB
Parameter Units PAMCL] Value Qual| Value Qual| Value Qual
Miscellaneous Parameters:
Fluoride mg/l 2 01U 0.1U 01U
Ammonia mg/l NHs-N 0.14 01U 01vU
Nitrate mg/l NO;-N 10 0.1U 01U 0.2
pH pH units  6.5-8.5 (s) 6.45 536 594
Total Petroleum Hydrocarbons mg/l 1U 1U 1U
Total Orgaric Carbon mg/l 2.6 2.8 1U
Inorganics:
Silver (Total/Dissolved) mg/l 0.05 0.01/0.01 U/U} 0.010.01 U/U| 0.01/0.00 U/U
Aluminum (Total/Dissolved) "~ mgfl 4.8/5.6 1.5/5.7 0.1/0.1 UMV
Arsenic (Total/Dissolved) mg/l 0.05 0.001/0.002 0.001/0.001 U/U | 0.001/0.001 U/U
"|Barium (Total/Dissolved) mgll 1 0.083/0.097 0.095/0.28 0.02/0.02 UV
Beryllium (Total/Dissolved) mg/l 0.002/0.002 U/U|0.002/0.006 U/-|0.002/0.002 U/U
Calcium (Total/Dissolved) mg/l 27/30 7.5124 in U/u
Cadmium (Total/Dissolved) mg/l 0.005 0.01/0.005 U/U| 0.01/0.013 U/- | 0.01/0.005 U/U
Cobalt (Total/Dissolved) mg/l 0.01/0.016 U/- | 0.023/0.042 0.010.01 U/U
Chromium (Total/Dissolved) mg/1 0.05 0.039/0.036 0.01/0.01 U/U| 0.010.01 U/
Copper (Total/Dissolved) mg/l 1.3/ 1(s) | 0.014/0.026 0.01/0.053 0.01/0.01 U/U
Iron (Total/Dissolved) mg/l 0.3(s) 11712 4.8/10 0.032/0.03 -/U
Mercury (Total/Dissolved) mg/l 0.002 | 0.0012/NA 0.001/NA 0.0002/NA  U/-
Potassium (Total/Dissolved) mg/l 1.4/1.7 0.5/0.77 U/| 0505 UU
Magnesium (Total/Dissolved) mg/l 7.8/8.6 4.3/6.5 0.5/0.54 U/-
Manganese (Total/Dissolved) mg/l 0.05 (s) 6.5/6.6 0.37/0.55 0.01/0.01 U/U
Sodium (Total/Dissolved) mg/l 28/31 4.5/6.8 112.4 U/-
Nickel (Total/Dissolved) mg/l 0.04/0.056 U/-| 0.04/0.04 U/U| 0.04/0.04 U/U
Lead (Total/Dissolved) mg/l 0.015 0.1/027 U/-| 0.1/0.1 U/U| 0.1/01 UM
Antimony (Total/Dissolved) mg/l 0.10.1 U/U| o0.1/0.1 UMNJ| 0.1/0.1- U/U
Selenium (Total/Dissolved) mg/l 0.01 0.001/0.001 U/U]0.0010.001 U/U|0.001/0.001 U/U
Thallium (Total/Dissolved) mg/1 0.004/0.004 U/U|{0.004/0.004 U/U|0.004/0.004 U/U
Vanadium (Total/Dissolved) mg/l 0.05/0.05 U/U| 0.050.05 U/U| 0.05/0.05 U/U
Zinc (Tota!/Dissolved) mg/l 5(s) 0.031/0.055 0.035/0.1 0.005/0.019 U/-
Yolatile Organics:
Acetone ugfl 100 U 100U 100 U
Benzene ug/l 5 5U 5U 50U
Bromodichloromethane ug/l 5U 50 5U
Bromoform ug/ 5u 5V 5U
Bromomethane ug/l 0ou 10U 10U
2-Butanone (MEK) ug/l 10U 10U 10U
Carbon disulfide ug/l 5U S5u 5U
Carbon tetrachloride ug/l 5 5U 5U 35U
Chlorobenzene ug/l - suU 5U 5U
Chlorodibromomethane ug/l 5U 50U 5U
Chloroethane ug/l 10U 10U 10U
Chloromethane ug/l 10U 10U 10u
Chloroform ug/l 5U 5U
1,1-Dichloroethane ug/l 5U SU
1,2-Dichloroethane ug/l 5 5U SU
1,1-Dichloroethene ug/l 7 5U SU
BLAIRSVL.XLSGroundwater




TABLE 14
GROUNDWATER ANALYTICAL RESULTS (PHASE I)

BLAIRSVILLE FACILITY
Sample Date: 11/10/94 11/10/94 11/10/94
Sample ID: MW-8AD MW-10A GW-EQB
. Parameter Units  PAMCL| Value Qual| Vale Qual| Vale Qual
cis-1,2-Dichloroethene ug/l 70 : 2901 5U 5U
trans-1,2-Dichloroethene ug/l 100 5U 5U
1,2-Dichloropropane ug/l 5 5U 5U
cis-1,3-Dichloropropene ug/l 5U 5U
trans-1,3-Dichloropropene ug/l 50 5U
Ethylbenzene ug/l 700 5U 5U
2-Hexanone ug/l 50U 50U
Methylene chloride ug/l 50U 5U
4-Methyl-2-pentanone (MIBK) ug/l 50U S0U
Styrene ug/l 100 5U SU
1,1,2,2-Tetrachloroethane ugll 5U 50U
Tetrachloroethene ug/l 5 5U SUu
Toluene ugl/l 1000 5U 5U
1,1,1-Trichloroethane ugfl 200 5U 5U
1,1,2-Trichloroethane ug/l 5U S5U
Trichloroethene ug/l 5 5U SU
Vinyl chloride ug/l 2 10U 10U
Xylenes (Total) ug/l 10,000 5U S5U
Radiological:
Gross Alpha pCi/l 15 7+/-2 2U
Gross Beta pCifl 21 +/-4 8 +/1-4 3U
Radium (Total) pCi/l 5 11U 1U 1U
Uranium-234 pCi/l 1.8 +/-0.5 0.7 +/-0.6 0.7 +/-0.5
|Uranium-235 pCill 06U 06U 06U
Uranium-238 pCiNl 1.6 +/-0.5 o.6U 1.7 +/-0.7
Uranium (Total) mg/1 0.001 U 0.001 U 0.001 U
Notes:

1. U - Analyte not detected above quantitation limit.

2. (8) - MCL listed is for secondary contaminant.

3. Results exceeding primary MCLs are bold and shaded.

4. Results exceeding secondary MCLs are bold.

5. NA - Sample not analyzed due to insufficient volume.
BLAIRSVL.XLSGroundwater
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TABLE15
SURFACE WATER ANALYTICAL RESULTS

BLAIRSVILLE FACILITY
Sample Date: 10/25/94 10/24/94 10/25/94 10/25/94 10/24/94 10/27/94
Sample ID: SW-1 SW-2 SW-3 SW-3 Dup SW-7 Decon-1
Parameter Units Value Qual| Value Qual| Value Qual| Value Qual| Value Qual| Value Qual
Miscellaneous Parameters:
Fluoride mg/l - 0.35 1 0.19 0.17 0.48 0.61
Ammonia (ASTM) mg/l NHy-N 01U 0.1V 0.29 0.32 2.1 0.13
Nitrate (ASTM) mg/l NO;-N 0.3 2.1 01U 0.1U 0.63 1.1
pH pH units 7.51 6.87 1.5 7.49 6.44 .72
Total Petroleum Hydrocarbons mg/l 1U 1U 1U 1U 1U 1U
Total Organic Carbon (ASTM) mg/l 79 6.4 6.2 3.5 5.1 17
Inorganics:
Silver (Total) mg/l 001U 0.01 U 001U 0.01 U 0.01 U 0.01U
Alumimm (Total) mg/l 1.1 1.5 1.8 1.8 0.26 0.23
Arsenic (Total) mg/l 0.003 0.002 0.006 0.006 0.001 0.001 U
Barium (Total) mg/l 0.12 0.072 0.12 0.13 0.074 0.045
Beryllium (Total) mgl | oo002U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Calcium (Total) mg/l 42 27 41 41 25 32
Cadmium (Total) mg/l 0.01 U 0.01U 0.01 U 0.01U 001U 0.01 U
Cobalt (Total) mg/l 0.012 0.027 0.01 U 0.011 0.044 001U
Chromium (Totat) mg/l 0.01 0.024 0.01 U 0.011 0.01 U 0.01U
Copper (Total) mg/l 0.01U 0.01 0.016 0.01 U 0.01 U 0.032
Iron (Total) mg/1 3.6 1.4 9.3 9.7 54 35
Mercury (Total) mg/l 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
Potassium (Total) mg/l 4.2 1.6 1.5 1.5 2.7 1.9
Magnesium (Total) mg/l 45 4.4 7.2 7.3 9 6.6
Manganese (Total) mg/l 0.85 0.45 1.6 1.7 1.6 0.21
Sodium (Total) mg/l 31 16 6.7 6.9 17 20
Nickel (Total) mg/l 0.04 U 0.059 0.04 U 0.04 U 0.1 0.04U
Lead (Total) mg/ 01U 01U 01U 01U 01U 01U
Axtimony (Total) mg/1 01U 01U 01U 01U 01U 01U
Selenium (Total) mg/1 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Thallium (Total) mg/l 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U
Vanadium (Total) mg/l 0.05U 0.05U 0.05U 0.05 U 005U 0.05U
Zinc (Total) mg/l | 0.032 0.072 0.046 0.046 0.048 0.36
Yolatile Organics:
Acetone ug/ 100 U 100 U 100 U 100 U 100 U 100 U
Benzene ug/ s5U s5U 5U sU 5U SU
Bromodichloromethane ug/l 5U 5U 5U 5U 5U 9.8
Bromoform ug/ SU 5U 5U SU 5U sU
Bromomethane ug/l 10U 10U 10U 10U 10U 10U
2-Butanone (MEK) ugl 10U SURY) 10U 10U 10U 10U
Carbon disulfide . ug/l 5U 5U 5U 5U 5U 5U
Carbon tetrachloride ug/l 5U 5U SU sU 5U 5U
Chlorobenzene ug/l sU sU SU SU sU SU
Chlorodibromomethane ugi 5U SU 5U 5U 5U 7.9
Chloroethane ug/l 10U 1ou 10U 10U 10U 10U
Chloromethane ugfl 10U 10U 10U 10U 10U 10U
Chloroform ug/l sU 5U sU 5U 5U 17
1,1-Dichloroethane ugft 5U 5U SU 5U 5U 5U
1,2-Dichloroethane ug/l 5U 5U s5U 5U . S5U 5U
1,1-Dichlorocthene ugfl SU 5U 5U suU SU 5U
cis-1,2-Dichloroethene ug/l 5U .5U 5U 5U 5U 5U

BLAIRSVL.XLSSurfaceWater
Page 10f2




TABLE 15

SURFACE WATER ANALYTICAL RESULTS

BLAIRSVILLE FACILITY
Sample Date: 10/25/94 10/24/94 10/25/94 10/25/94 10/24/94 10/27/94
Sample ID: SW-1 sSwW-2 SW-3 SW-3 Dup SW-7 Decon-1
Parameter Units Valuie Qual{ Value Qual| Value Qual} Value Qual| Value Qual] Value Qual
trans-1,2-Dichloroethene ug/l 5U 5U 5U 5U 5U 5U
1,2-Dichloropropane ug/l 5U 5U 5U 5U SU 5U
Jcis—l.3—Dichloropropene ug/l 55U 5U SU 5U 5U 5U
trans-1,3-Dichloropropene ug/l 5U 5U sU 5U Su 5U
Ethylbenzene ug/l 5U 5U SU 5U SU 5U
2-Hexanone ug/l 50U 50U S0U so0u 50U 50U
Methylene chloride ug/l 5U 5U 5U S5uU 5U 5U
14-Methyl-2-pentanone (MIBK) ug/l 50U 50 U 50U 50U 50U 50 U
Styrene ug/l sU 5U 50 5U 5U 5U
1,1,2,2-Tetrachloroethane ug/l 5U 5U 5U SU 5U 5U
Tetrachloroethene ug/l 5U 5U 5U S5U 5U 5U
Toluene ugfl SU 5U 5U SU 5U 5U
1,1,1-Trichloroethane ug/l 5U 5U 5U Su 5U 5U
1,1,2-Trichloroethane ug/t s5U 5U SU 50U 5U 5U
Trichioroethene ug/l 7.5 50 5U 5U 5U 5U
Vinyl chloride ug/l 100 10U 10U 10U 10U 10U
Xylenes (Total) ug/l 5U 5U 5U SU 5U 5U
Radiological:
Gross Beta pCill 33 +/-5 12 +/-5 24 +/-5 12 +/- 5 4U 30U
Radium (Total) PCi/1 2V 20U 20U 2U 2y 1U
Uranium-234 pCiNl 14.7 +/-2.7) 3.0+/-1.1| 3.1 +/-1.4 06U 06U 06U
Uranium-235 pCin 06U 06U 06U 06U 06U 06U
Uranium-238 PCiN1 122 +/-24| 1.6+/-08]| 4.6 4+/-1.6 06U 06U 06U
Uranium (Total) mg/l 0.008 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Notes:
1. U - Amlyte not detected above quantitation limit.
BLAIRSVL.XLSSurfaceWater
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TABLE 16

SEDIMENT ANALYTICAL RESULTS

BLAIRSVILLE FACILITY
Sample Date: 10/25/94 10/24/94 10/25/94 10/24/94
Sample ID: . SD-1 SD-2 SD-3 SD-7
Parameter Units Value Qual| Value Qual| Value Qual|Valie Qual
 Miscellaneous Parameters:
Fluoride mg/kg 85 100 87 95
Ammonia (ASTM) mg/INH,-N| 0.1U 01U 0.33 24
Nitrate (ASTM) mg/l1NO,-N| 0.11 01U 0.1U 01U
pH pH units - 7.02 —_ 6.95
'Total Petroleum Hydrocarbons mg/kg 100U 10U 10U 10U
Total Organic Carbon (ASTM) mg/l 5.5 55 4.1 8.2
Inorganics: }
Silver (Total) mg/kg 20U 3.1 20U 20U
Aluminum (Total) mg/kg 8000 3100 2400 5000
Arsenic (Total) mg/kg 5.6 3.2 4.5 31
Barium (Total) mg/kg 83 43 43 20
Beryllium (Total) mg/kg 0.74 0.42 0.48 1.1
Calcium (Total) mg/kg 1200 1600 2300 710
Cadmium (Total) mg/kg 3.3 2U 2U0 3.9
Cobalt (Total) mg/kg 56 110 11 12
Chromium (Total) mg/kg 180 91 12 6.4
Copper (Total) mg/kg 17 21 6.7 16
Iron (Total) mg/kg 18000 9900 8200 20000
Mercury (Total) mg/kg 0.1U 0.26 0.1U 0.1U
Potassium (Total) mg/kg 1200 130 160 150
Magnesium (Total) mg/kg 980 490 390 340
Manganese (Total) mg/kg 670 420 490 150
Sodium (Total) mg/kg 200U 2000 2000 20U
Nickel (Total) mg/kg 360 290 31 20
Lead (Total) mg/kg 43 28 200 20U
Antimony (Total) mg/kg 20U 200 200 200
Selenium (Total) mg/kg 0.53 0.69 02U 0.54
Thalliym (Total) mg/kg 08U 08U 08U . 08U
Vanadium (Total) mg/kg 18 10 10U 10U
Zinc (Total) mg/kg 120 66 43 120
Yolatile Organics:
Acetone ug/kg 10U 100 U 100U 100U
Benzene ug/kg 50U 5U 50U 5U
Bromodichloromethane ug/kg 5U 50 SU 5U
Bromoform ug/kg 50 5U SU 50
Bromomethane ug/kg 10U 10U 10U 10U
2-Butanone (MEK) ug/kg 10U 10U 100 10U
Carbon disulfide ug/kg 5U 5U SU 50
Carbon tetrachloride ug/kg 5U 5U 5U 50
Chlorobenzene ug/kg 50 5U 5U 5U
Chlorodibromomethane ug/kg 5U ~ 5U 5U SU
Chloroethane ug/kg 10U 10U 10U 10U
Chloromethane ug/kg 10U 10U 10U 10U
BLAIRSVL.XLSSediment
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TABLE 16

SEDIMENT ANALYTICAL RESULTS

Page 2 0f 2

BLAIRSVILLE FACILITY
Sample Date: 10/25/94 10/24/94 10/25/94 10/24/94
Sample ID: SD-1 SD-2 SD-3 SD-7
Parameter Units Value Qual| Value Qual | Value Qual| Value Qual
Chloroform ug/kg 50 SU 5U S5U
1,1-Dichloroethane ug/kg 5U 5U 5U 5U
1,2-Dichloroethane ug/kg 5U 50 5U 5U
1,1-Dichloroethene ug/kg 5U 5U 5U 5U
cis-1,2-Dichloroethene ug/kg 26 13 5U 5U
trans-1,2-Dichloroethene ug/kg 5U 5U0 5U 5U
1,2-Dichloropropane ug/kg 5U 5U 5U 5U
cis-1,3-Dichloropropene ug/kg 5U 5U 5U 5U
trans-1,3-Dichloropropene ug/kg 5U 5U 5U 5U
Ethylbenzene ug/kg 5U 5U 5U 50
2-Hexanone ug/kg 50U 50U SOU 50U
Methylene chloride ug/kg 5U 5U 6.8 5U
4-Methyl-2-pentanone (MIBK) ug/kg 50U 50U 50U 50U
Styrene ug/kg SU 5U 5U 5U
1,1,2,2-Tetrachloroethane ug/kg 5U 5U 5U 5U
Tetrachloroethene ug/kg 50 5U 50 5U
Toluene ug/kg 5U 5U 5U SU
1,1,1-Trichloroethane ug/kg 5U 5U S5U 5U
1,1,2-Trichloroethane ug’kg 5U 5U 5U 5U
Trichlorocthene ug/kg 15 35 5U 5U
Vinyl chloride ug/kg 81 10U 10U 10U
Xylenes (Total) ug/kg 5U 5U 5U 5U
Gross Alpha pCi/g 05U 3.0 +/-0.8 05U 0.8+/-0.2
Gross Beta pCi/g 05U 1.6 +/-04}) 05U 0.4 +/-0.1
Radium (Total) pCilg 0.5U 09 +/-04| 43+/-16| 05U
Uranium-234 pCi/g 0.08 +/-0.01] 005U 0.08 +/-0.02 0.16 +/- 0.0A
Uranium-235 pCi/g 005U 005U 005U 005U
Uranium-238 pCi/g 0.06 +/-0.011 0.05U 0.08 +/- 0.02 0.13 +/- 0.07
Uranium (Total) ug/g 0.5 1.3 1.2 01U
Notes: .
1. U - Analyte not detected above quantitation limit.
BLAIRSVL.XLSSediment



5

.

TABLE 17

RADIOLOGICAL DATA
SEDIMENT SAMPLES
Sediment

Sample Sample Ra-228/

ID No. Location Cs-137 T1-208 Bi-212 | Bi-214 Pb-212 Pb-214 Ra-226 Ac-228 Th-228 U-235 Other
B049 SD-2* - 0.243 +/-0.19 - - 10.764 +/- 0.36 - - - 0.699 +/- 0.55 - -
B050 SD-3* - - - - - - - - <20 - -
BO51 SD-7* - - - - - - - - <13 - -
B052 SD-A - - - - - - - - < 0.43 - -
B053 SD-B - - - - - 0.520 +/- 0. - - < 1.1 0.281 +/- 0.25 -
B054 SD-C - - - - ]0.353 +/-0.33 - - 1.69 +/- 1.2 < 0.58 | 0.390 +/-0.375 -
BO055 SD-D - - - - - 0.677 +/- 0.53 - - <0.72 - -
B056 SD-E - - - - - - - - < 0.39 0.800 +/- 0.32 -
B0S7T  SD-F - - - ~ | 0.808 +- o.ﬁ - 0.524 +/-049 - < 0.49 - -
B058 SD-G | 1.59 +/-0.49 - - - | 0.816 +/- 0.41 - - - < 0.41 - -

Notes: All results in pCi/gram +/- 2 sigma at sample date of Jamary 18, 1995.
* These samples are split samples for some of the sample results presented in Table 9.
cont/brm/LABSED.XLS
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T 118
GROUNDWATER ANAL(; 1CAL RESULTS (PHASE I)

C

Sample ID: GW-1 MW-2 MW-3
Sample Date: 11/10/94 9/19/98 1171097 912095 1171094 92195 9/21/95(DUP)
PA Human®™
Heaith Stendard

Parameter Uhits™ (<2500 TDS) Value |Qusl| Value Valve |[Quel] Value |[Qual| Value |Qual
Miscellaneous Parameters:
Fluoride mp/l 2 0.79 1.02 01 U 0.1 0.1 U
Ammonia mg/l NH,-N 30 0.1 e 0.45 13 0.13 0.13
Nitrate mg/1 NOs-N 10 1.4 1.46 0.1 U 0.05 0.05 U
pH pH units - 6.37 : 3.99 72 7.01 6.88 6.78 6.86
Total Petrolenm Hydrocarbons mg/l - 10 uU 1.0 U 1.0 U 1.0 U 1.0 u 1.0 1.0 U
Total Organic Carbon mg/l - 2.0 1.1 33 41 22 1.7 19
Inorganfcs:
Ahminum (Total/Dissotved) mp/l 02 ‘ : U JU ¥
Antimony (Total/Dissolved) mg/l 0.006 0101 |UU 0.2/0.2 vl ol |UNU 0.20.2 U o1ml [uu 0.20.2 uu .2/0. un
Arsenic (Total/Dissolved) mg/l 0.05 0.00120.001| UAJ| 0.01001 | UAI|0.0010.001} U/- | 0010.01 | UAJ|0.004/0.005 0.010.01 JU | 001001 |UU
Batium (Total/Dissolved) mg 2 0.055/0.062 0.06/0.06 0.20.12 0.12/0.06 0.30.19 0.23/0.08 0.240.08
Beryllfum (Total/Dissotved) mp/l 0.004 b.oo2/0.002] UI| 0.010.01 | UAU |0.0030.003 0.010.01 | Unr}0.0020.002| LVU| 001001 |{UU| 001001 |UVU
Cadmium (T otal/Dissolved) mp/l 0.005 oo1m.005 | ol ooimer [uvm| oo1mo0s|{ | 001001 |UAU| 0010008 |UNU| 001001 |UAUJ| 001001 |UU
Calcium (Total/Dissolved) me/l - 26/26 19.921.6 1507150 106/128 50/54 70.3/63.0 74.0/62.1
Chromium (Tetal/Dissolved) mg/l 0.1 001001 |UU| 0.020.02 | UU|0.0160.019 002002 |UMU] 0023001 | SU| 002002 | U} 002002 |UU
Cobaht (Total/Dissolved) mg/l - 001001 {uy] 002002 |UNI| 001001 [UMU| 002002 |UAJ| 001001 | US| 002002 |UU;| 002002 |UU
Copper (Total/Dissolved) mg/l 1 0010012 U- | 002002 | UAJ|0.0260.028 0.02/0.02 | UNJ|0.015/0.025 003002 | U| 002002 | U
Fron (TotsU/Dissolved) mg/l - 0.75/0.73 0.40.3 s41.4 o401 | U| 154 25838 26.0/4.2
Lead (Total/Dissotved) mg/l 0.008 0.10.1 | U] 00050005 U] 0101 |UAT| 0.0050.005 | UU] 0.10.1 i A 2 U 170.0( U
Moagnesium (Tctal/Dissolved) me - 3339 2729 13271435 8308
Manganese (Tctal/Dissolved) mg/ 0.0 0.3:% HIBENGL U AN o | oaan
Mercury (TotaUDissolved) mgA 0.002 0.0002/NA | U~ |0.0002/0. ! ,0003| UM | 0. u- |o. Y UnU | 0.00030
Nickel (Total/Dissolved) mg/l 01 0.040.04 | UU] 0.040.04 0.07/0.04 JU | 004004 |UNJ| 004004 |UNU| 0.040.04
Potassium (Total/Dissolved) mgfl - 1.2 1.11.2 22129 2.812.6 0.72/0.97 2405 ' 2305 U
Selenium (Total/Dissolved) mg/l 0.05 0.0010.001| LUl 001001 | Uns|0.0010.001| UU| 001001 | UAI(0.0010.001| UJ| 0.010.005 |UAJ| 0010005 | UU
Silver (Total/Dissolved) meg/l 0.1 o /. v o 01/0.9! U 001001 fUU| 001001 |UU| 001001 |UN
Sodium (Total/Dissolved) mg/l 0.02 ;
Thellium {Total/Dissolved) mg/l 0.002 0.0040.004| UU| 0.010.01 | UM |0.0040.004] ULU| 001001 | U |0.0040.004f UU| 001001 |UU| 001001 |UU
Vemedinm (Total/Dissotved) mg/l - 005005 | U] o0smos |vmw| 005005 |UU| 005005 |UMU| 005005 |UU| 005005 |UAT| 005005 |UU
Zinc (Total/Dissolved) mp/l 5 0.014/0.028 0.020.02 | UJ| 0.420.41 0.170.02 -/U |0.0390.059 0.08/0.02 U] 0.080.02 U
Radiologicsl:
Gross Alpha pCin - 2 U 08+/-12 3846 764/-35 194/-4 19+4/-7 16 +/-7
Gross Beta pCil - 3 U 03+-2.1 344/-4 92+4/-26 13+4/-4 1345 14 +/-6
Redium (Total) pCin - 1 U | o1+-08 1 U | ss+-37 1 U | 38+-36 35+4-28
Ursnium-234 pCil - 0.6 U 0.1+/-07 1.0+4/-08 14+/-1.1 1.94/-0.7 0.6+/-09 02+/-07
Urenfum-235 pCin - 0.6 U 0.0+/-05 0.6 u 0.0+/-05 0.6 U 0.0+/-0.5 0.0+/-0.5
Uranium-238 pCin - 0.6 U 03+/-08 0.84/-0.6 04+/-08 1.04/-0.6 02+/-08 0.0+/-06
Uranium (Total) m§ll - 0.001 U 0.0006 0.003 0.0028 0.001 U 0.0017 0.0020
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( T, 18
.. GROUNDWATER ANAL‘{WAL RESULTS (PHASE II) (
Sample ID: GW-1 MW-2 MW-3
Sample Date: | 11/10/4 9119095 1171094 9/20/95 111004 oN1PS 9/2195(DUP)
PA Humen® :
Hezlth Standard
Parameter Units® (<2500 TDS) Valve |Qual] Value |Qual] Valie |Qual]l Velve [Qusl] Value |Qual] Value |Quel] Velue |Qual
Volatfle Organics:
Acetone ugl - 100 U 10 u 100 u 14 100 U 10 u 500 U
Benzene gl 5 5 U 5 U 5 U 5 U L U 5 U 250 U
Bromodichloromethene ng/ 100 s U 5 )] s u s U 5 u s U 250 U
Bromoform | - L u 5 U s. |u 5 U s ] L1 U 250 U
Bromomethane upt 10 10 U 10 v 10 U 10 U 10 1] 10 U 500 U
2-Butenone (MEK) ug!l - 10 U 10 v 10 U 10 u 10 U 10 U 500 u
Carbon disulfide ug - L u 3 u 5 U 5 U s U s U 250 U
Carbon teteachloride ug/l s 5 U s U 3 U 5 U s U 5 U 250 U
Chlorobenzene vel 100 [; U 5 U 5 U [] U ] ] 5 (7] 250 U
Chlorodibromomethene gl 100 L U s u s uU 5 U L u s 4] 250 U
Chloroethene vl - - 10 U 10 ] 10 1] 10 4] 10 U 10 u U
Chloromethene uet - 10 U 10 U 10 U 10 U U 10 uU u
Chloroform ol 100 L u L u L U 5 u U s U U
1,1-Dichloroethene up - L u 5 U 88 15 U 5 u 1]
1,2-Dichloroethene vpl s 5 U s U s U 5 U U s /] U
1,1-Dichloroethene gl 7 s u s u 5 U 5 U 5 U
cis-1,2-Dichlorocthene ug/l 70 5 U NA 3 U NA NA
trans-1,2-Dichloroethene ug/ 100 5 U NA 5 U NA NA
1,2-Dichloroethene (total) vg! - NA® 5 U NA s v u
1,2-Dichloropropee og!t 5 s u s U L u L] u U U u
cis-1,3-Dichlorepropene uwg/l- - 5 U 5 u 5 U 5 u u 5 U u
trans-1,3-Dichloropropene ug - 5 v s U 5 U L] U v L u U
Fthylbenzene up/l 700 5 u s v s U 5 U U s u U
2-Hexmone ugl - 50 U 10 i} 50 U 10 u U 10 U U
Methylene chloride velt L s u s U 5 U 1] L U U
4-Methyl-2-pentancne (MIBK) gl - 50 u U 50 U 10 U U 10 U U
Styrene o/l 100 5 U U 5 U 5 U U 5 U u
1,1,2.2-Teteachloroethane vl - s U U s v 5 U U s U U
Tetrachloroethene vel 5 5 U U 5 U s U 1] s U u
Toluene vg! 1,000 L U U s U 3 U 5 U U
1,1,1-Trichloroethane ug!t 200 5 i} v 25 37 U s U U
1,1,2-Trichloroethene ugl s 5 U U U 5 U U U U
Trichloroethene ug! s _ : T
Vinyl chloride vl 2 u U 3] 1] v
Xylenes (Total) ugl 10,000 U U U U U U u
BLAIRSVL. XLSGWater-93
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( T 118 ( |
GROUNDWATER ANAL<-1CAL RESULTS (PHASE II) S
Sample ID: MW.6A MW-6B MW-TA MW-7B
Sample Date: | 1171094 911995 9/1995 111094 9/1895 9/1895
PA Human'®
Hesith Standard
Parameter Unite™® (<2500 TDS) Valie [Qual] Valne [Quel] Value |Quall Value |Quel] Valve |Qual]f Vale |Qusl
Miscellaneous Parameters:
Fluoride mg/l 2 0.1 U 0.1 U 0.2 0.1 i) 0.1 0.24
Ammonia mg/l NHs-N 30 0.1 u 025 0.58 0.1 u 02 0.25
Nitrate mg/l NOy-N 10 0.1 u 0.1 0.06 01 U 0.03 U 0.54
pH pH units - 6.86 622 749 634 6.44 744
Total Petroleum Hydrocarbons ma - 1.0 u 10 u 1.0 U 1.0 U 1.0 U 10 U
Totsl Organic Carbon mp/l - 4.7 23 1.3 33 1.7 49
Inorganics:
Aluminum (TotsUDissolved) mg/l 0.2 JU|{ oam2 |um g
Antimony (TotsV/Dissolved) mg 0.006 o1 |uul o2p2 |uu| o02m2 |um o2 [uu| o202 UNU
Amsenic (Total/Dissolved) mafl 0.05 0.002/0.002 002001 | -U| 001001 |UU| 0.00I/NA 001001 | /U| 0.02001
Berium (Total/Dissolved) mg/l 2 0.23/0.15 0.44/0.08 0.510.49 0.1/NA 0.110.08 1.630.99
Beryftivm (Total/Dissolved) mgll 0.004 poov0002| | oomnor |ums| oowwol || 0.002MNA | UL | oo1MmO! |UU| 001001 UL
Cadminm (Total/Dissotved) mg 0.005 0.01/0.008 | UU| 001001 |UU| 001001 |URJ| 0.00SNA | U~| 001001 {UAT| 001001 |UND
Calcium (Total/Dissolved) mg/l - 24128 18.5/18.0 41,3393 21/NA 21.1/19.8 57.3/41.4
Chromium (Total/Dissolved) ma 0.1 0.016/0.011 002/0.02 (US| 0.0INA | U-| 002002 |UMU| 007005
Cobakt (Total/Dissolved) me/l - 001001 | LA 0.02/0.02 | UNJ| 0.024/NA 0.03/0.02 0.02002 |UU
Corper (Total/Dissolved) mgA 1 0.03/0.02 002002 |UU| 00IMNA | U~ | OO002 [UU| 002002 (UU
Tron (Total/Dissolved) mal - 17182 0.10.1 JU | 99MNA 19.713.4 30/17.8
Lead (TotsV/Dissolved) mofl 0.003 0.10.1 |uu 0.0050.005 | UU| O.L/NA | U~ | 0.0050.005
Magnesinm (Totel/Dissotved) mal - 9.3/8.8 7.4/6.6
Menganese (Tctsl/Dissolved) mgft 0.03 : Bl Eale &
Mercury (TotsV/Dissolved) mgh 0.002 U 0. ! X X
Nickel (Total/Dissolved) mg/l 0.1 JU| 004004 0.06/0,04
Potessium (Total/Dissolved) mg/l - 5.70.7 1.01.0 1509 49731
Seleninm (TotaVDissolved) mell 0.05 001001 (UM} 001001 001001 |uUns
Sitver (Totel/Dissolved) mg 0.1 001001 (U] 001001 0010.01 | UU
Sodivm (Total/Dissotved) mp/l 0.02 : _
Thallium (Total/Dissclved) me/l 0.002 iuU-| 001001 001001 |UU| 001001 |UN
Venadinm (Total/Dissotved) mg/l - 0.05/0.05 | UU| 0.09M. JU| 005005 005005 |uu| oo0sn0s |UU
Zinc (Totsl/Dissolved) mgnt s 0.12/0.06 0270.02 | U | 002002 006002 | 7| 0.180.13
Radiolagical:
Gross Alpha pcin - 49+/-6 80+/-19 444127 14 4/-3 37+-23 269 +/-60
Gross Beta pCin - 45+/-4 64412 394+-23 23+-4 35429 112 4/-36
Redinm (Total) pCi - 1 U | 224-11 0.4+/-09 3 U | 03+-09 1542
Ureninm-234 pCin - 26+-0.7 02+/-0.8 0.8+4/-08 0.6 U | 03+-08 51417
Urenium-235 pCin - 06 U | 00+-05 0.0+/-0.4 0.6 U | 00+-06 0.0+-06
Ureninm-238 pCin - 12.8+-02 0.14/-0.7 0.1+-0.6 06 U | 00+-06 42416
Urenium (Total) mg/l - 0.001 u 0.0051 0.0021 0.001 0.0054 0.0036
BLAMRSVL. XLSGWarter-93
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GROUNDWATER ANAL(. «CAL RESULTS (PHASE II) ..
Semple ID: MW-SA MW-8B MW-9A
Sample Date: | 1171004 9/19/5 9/19/95 111094 11/10/94(DUP) 912195
PA Human™
Heatth Standerd . .
Perameter Uhits™ (<2500 TDS) Valve |[Quall Valie [Quall Valve |Qual] Vilve |Quall Valve [Qual] Vale |Qual
Miscellsneous Parameters:
Fluoride ma/l 2 0.1 U 0.1 U 0.1 0.1 U 0.1 U 0.11
Ammonia mo/l NH,-N 30 01 U 0.37 0.43 02 0.14 : 03
Nitrate mg/INOy-N 10 0.1 u 0.81 0.05 v o1 U 01 U 0.05 4]
pH pH units - 897 588 692 6.44 645 6.21
Total Petroleum Hydrocarbons mg/l - 10 4] 10 U 1.0 U 1.0 U 10 u 10 u
Totsl Organic Carbon mg/l - 2.8 32 1.3 2.7 2.6 2.4
Inorganics: ] .
Aluminum (Total/Dissolved) mg/ 02 Jul o2m2 {uUmf : | v
Antimony (Total/Dissolved) mg/l 0.006 0101 |(uw| o202 |Un| oam2 |UU 101 | v ,2/0. U
Arsenic (Totsl/Dissolved) mefl 0.08 0.0010001| U-| 003001 | U| o000 |UNU 0.001/.002 0.03001 | U
Barium (Total/Dissotved) mg/t 2 1.06/0.11 0.810.71 0.083/0.097 0.13/.01
Beryltivm (Total/Dissolved) mg 0.004 ootoot |ums| o000 (UL v [0.0020.002) unr| oo1001 | UL
Cadmium (Total/Dissolved) mg/l 0.005 o010t |um| oorvot |umr| 0010005 [ UU| 0.010.008 | UU| 001001 U
Calcinm (Total/Dissolved) me/l - 26.2118.1 3517319 28/30 27730 25.5125.4
Chromium (Total/Dissolved) me/l 0.1 0.01/0.016 JU| 002002 |UAT| 005200043 0.039/0.036 008002 | /U
Cobatt (Total/Dissolved) mp/l - 0.11/0.089 0.1420.03 002002 | Uns| 0,029,018 0.010.016 | U- | 004002 | /U
Copper (Total/Dissolved) mg/l 1 0.038/0.028 010002 | vu| 002002 |UMI|0.0260.027 0.014/0.026 003002 | U
Tron (Total/Dissolved) mall - am 136/0.8 112 29N4 1112 674N, U
Lead (Total/Dissolved) ma/l 0.005 0.10.1 JU | 00050005 | UU| 0101 U
Meagnesium (Totel/Dissotved) mg/l - 4/8.7
Mengmese (Totsl/Dissotved) mo/l 0.05 s34 iy
Mercury (Totsl/Dissolved) mg/l 0.002 0.0003/NA 0.0002/0.0003| UNU | 0.0012/NA 0.0003/0.0003| U/U
Nickel (Total/Dissolved) me/l 0.1 0.08/0.077 0.04/0.04 | UAJ| 00570, 0.040.056 | U~ | 006004 | U
Potsssinm (Totsl/Dissolved) mgl - - 1313 1.5N.4 0.9/0.8 1.9/1.6 1417 3313
Selenium (Total/Dissolved) | 0.05 0.0010.001| U] 001001 {UAU| 001001 | UA| 0.0010.001 | UAJT|0.0010.001] UU| 0.010.005 | UU
Sitver (Totel/Dissolved) mel o1 001001 |UnJ| 001001 |UMU| 001001 |UU| 001001 |UU| 001001 |UU| 001001 |UL
Sodium (Total/Dissolved) m/l 0.02 ¢ ‘
Thaltinm (T otel/Dissotved) me/l 0.002 0.0040.004| UU| 001001 |UU| 001001 | U] 0.004/0.004 | UU | 0.0040.004| U/U| 0.010.01 | UM
Venadinm (Totel/Dissolved) mg/l - 005008 [Uu| 014005 | AU | 005008 |UMU| 005005 |UU| 005008 [UU| 005005 | JU
Zine (TotsYDissolved) mg/l 5 0.093/0.073 042002 | /U | 002002 | UAJ] 0.0760.067 0.031/0.055 011002 | U
Radiological: ‘
Gross Alpha pCin - 25+/-5 391 +/-93 1.84-17 20+-4 204/-4 404/-15
Gross Beta pCin - 46+/-4 236 +- 54 1.8+-21 3444 2N +-4 96+/-12
Radinm (Total) pcin - 241 23418 1.64-1.6 1 u 1 U | s1+-31
Urenium-234 pcin - 123+4/-3.8 2.84/-13 0.0+-0.6 0.6 U | 1.841-05 0.8+-09
Ursninm-235 pCin - 0.8+-06 0.0+/-0.4 0.0+/-0.5 0.6 U 0.6 U | 00+-05
Ursnium-238 .pCin - 14.74/-43 224/-1.1 0.0+/-0.5 0.6 U | 1.64-05 0.6+-09
Uranium (Total) mg/l - 0.001 U 0.0145 0.0028 . 0.001 0.001 U 0.0034
BLAMRSVL. XLSGOWater-935
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GROUNDWATER ANALYTICAL RESULTS (PHASE II)

Page 6 o710

Sample ID: MW-8A MW.-SB MW-9A
Sample Date: 11/10/94 9/19/95 9/19/95 11/10/94 11/10/94(DUP) 9/21/95
PA Humm®
Health Standard
Parameter Units™ (<2500 TDS) Value | Qusl Vahe Qual Value Qual Value Qual] Velne |Quel Value Qual
Volstile Organics:
Acetone ugl - 100 U 10 U 10 U 100 u 100 U 250 u
Benzene upfl 5 5 U s u s U 5 u 5 u 130 u
Bromodichloromethane ugi 100 s U 5 U .5 U 5 U s U 130 U
Bromoform up/l - . 5 U 5 u 5 u 5 U s U 130 U
Bromomethsmne ug/l 10 10 U 10 U 10 U 10 U 10 U 250 U
2-Butenone (MEK) ugl - 10 U 10 U 10 U 10 U 10 U 250 v
Carbon disulfide ug/l - 5 U s U 5 U 5 U 5 U 130 uU
Carbmn tetrachloride ug/l 5 s U 5 U 5 U 5 U 5 U 130 U
Chlorobmzene up 100 5 U 5 U s U 5 U s U 130 U
Chlorodibromomethane ug/ll 100 5 U 5 U 5 U 5 U 5 U 130 U
Chlorocthmne up/l - 10 U 10 U 10 u 10 u 10 U 250 U
Chloromethane ug!l - 10 U 10 U 10 u 10 u 10 U 250 U
Chloroform up/l 100 5 U 5 U 5 U 5 u 5 U 130 u
1,1-Dichloroethane ug/l - s U L] U 5 U 6.6 62 130 U
1,2-Dichloroethene ugll 5 5 U 5 U 5 U 5 U 5 U 130 u
1,1-Dichloroethene ug/l 7 5 U 5 U 5 U 130 U
cis-1,2-Dichloroethene ugl 70 ] u NA NA
trans-1,2-Dichloroethene ug/l 100 5 U NA NA
1,2-Dichloroethene (total) ug!l - NA s U 5 U
1,2-Dichlorapropme vl s s U s U s U U U U
cis-1,3-Dichloropropene ugll - 5 U 5 U s u U U 130 U
trans-1,3-Dichloropropene ugl - s v s U s U U U 130 u
Ethylbenzene vl 700 ] U s U 5 U U U 130 U
2-Hexanone ugll - 50 U U U U U 250 U
Methylene chloride ugll 5 5 U U v 130 U
4-Methyl-2pentanone (MIBK) uglt - 50 U U U U U 250 U
Styrene ug/l 100 5 U 1) 5 u U U 130 U
1,1,2,2-Tetrachioroethane ugl - 5 U U 5 u U U 130 u
Tetrachloroethene ugl 5 5 u u s U | 130 u
Toluene ugl 1,000 ] u U 5 U U U 130 U
1,1,}-Trichloroethane ugl 200 5 U u 5 U 130 L4
1,1,2-Trichloroethme ught 5 5 U v 5 U U U U
Trichloroethene v 5 5 u s U
Vinyl chloride ugl 2 10 U u 10 U U
Xylenes (Total) ug/l 10,000 s U U 5 U S U 5 U 130 U
PLATRSVL. XLSGWirtee-93
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GROUNDWATER ANALYTICAL RESULTS (PHASE IT)

Sample ID: MW-10A MW-10B MW-11A MW-12A MW-13A
Semple Date: | 11/10/4 91895 91895 9/18/95(DUP) 9/20/95 92195 9/2095
PA Homm ™
Health Standard
Parameter Units® . (<2500 TDS) Valwe |Quel| Vale |Quall Vele [Quall Valve [Qual] Vaive |Qual] Valne Quat]  Value |Qual
Miscellsneons Parameters:
Fluoride mal 2 0.1 U 0.1 u on 0.12 0.1 v 0.1 uU 01 U
Ammamia mg/l NHy-N 30 o1 U 0.25 0.56 0.52 034 0.14 014
Nitrate me/l NO.-N 10 0.l U 0.05 0.08 U 0.05 U 0.03 0.05 u 0.05 U
pH pHunits - 536 : 4.86 1 720 6.08 6.11 1.02
Total Petrolenm Hydrocarbons mpA - 1.0 U 1.0 U 1.0 u 10 U 1.0 U 1.0 u 1.0 U
Total Organic Cerbon mpl - 2.8 34 1.1 1.0 2.7 2.1 3.1
Inorganics: _
Aluminum (Total/Dissolved) mg/l 0.2 : 0202 |UU]| o022 |UU JU iU
Antimony (Tctal/Diswolved) mg/l 0.006 101 |UU .200. vul| o2 |uvu| o202 |uvu| o202 |uw| ow2 (UU| o202 |UU
Arsenic (Total/Dissolved) mgt 0.05 booooot|uw| oowor [uvu| oower |Uu| oorwol [UU| 001001 |UU| 001001 uul oommo01 |UU
Barium (Total/Dissolved) mg 2 0.0950.28 0.120.06 ~ 0.46/0.46 0.40/0.41 0.28/0.20 0.100.08 0.18/0.09
Beryltium (Total/Dissolved) mel 0.004 0.60475:006| u- | o001 U oo1d01 | UL o000t |uw| ocowwm |uu| oowwol [umu| 001001 | UU
Cadminm (Total/Dissolved) mgA 0.003 oomots| u-| oowwor |uu| ocowor {Uu| oowwor |VU| 001001 |UU| 001001 un| oomol |UU
Calcium (ToteV/Dissolved) mpt - 7.514 6.9/5.8 42.5/43.5 37.9139.7 40.8/39.8 23.5124.5 327332
Chromium (Total/Dissolved) mg/l 0.1 oomol |luu| ooz | | oowo2 |uw| oomoe2 [uu| oo2m02 jUU| 002002 | UU 003002 | N
Cobalt (Totel/Dissotved) me/l - 0.023/0.042 0.05/0.04 002002 |uny| 002002 |UNU 002002 |UU| 002002 |UU
Copper (Total/Dissolved) mg/l 1 0.01/0.053 002002 |uu| oow02 |[UU| 002002 |UU 00002 |um| oow02 | U
Tron (Total/Dissotved) mg - 4.8N10 1.10.8 1.00.7 . 23.2/14.5 50.8/16.7 |
Lesd (TotaV/Dimsolved) ~ mg/l 0.005 0.10.1 U | 0.00sm.00s | Uns| 0.0050.008 | U 0.005/0.005 | LU | U
Magnesinm (Total/Dissolved) mg/l - 7113 6.3/6.7 11.8/11.4
Mmgmnese (Total/Dissolved) maft 0.05 y/i :
Mercury (Totsl/Dissotved) mg/l 0.002 0.001/NA 0.0013/0.0003| /U [0.0002/0.0003| U/ | 0.0002/0.0003 | UAJ | 0.0002/0.0003| U/U | 0.0003/0.0003| UAJ
Nickel (TotsV/Dissolved) mg/l o1 004004 |Uu| 004004 |Ums| ocosmos |UMI| 004004 (UU| 004004 U 004004 |UU
Potassium (Tots/Dissolved) mp/l - 05077 [ U-| 2305 U 1.00.9 0.80.8 2813 2.81.9 2.6/1.0 ,
Selenium (TotsVDissolved) mg/l 0.05 boonoot|us| eowor [ums| oowwoer [uv| oowwor [UU| 001001 |UMU 0010005 | UU 001001 |UNU
Silver (Total/Dissolved) mg/l 0.1 ootmot |l oowoor jums| 001001 |UUE 0010 uu| o001 | uU
Sodivm (Total/Dissolved) mg/l 0.02
Thaltium (Totel/Dissolved) mg/l 0.002 0.0040.004{ UU| 001001 U] 001001 |UU| 0.01/. v 0.010. unJ|  0.010. unu| 001001 |UU
Vanadium (Tctal/Dissolved) mg/ - oosnos |uu| oosmos |uml oosmos |uw| oosmos |ums| oosmos |UU| 005005 | UU 0.05/0.05 | UU
Zinc (Total/Dissolved) _mpll S 0.035/.1 0.06/0.05 00002 (uvul o000 |uv) oosmo2 | U ooz |JU| 009002 | U
Radiclogical:
Gross Alpha pCin - 742 3649 14414 0.8+/-35 9.5+4/-4.7 5.7+4-31 204/-7
Gross Beta pCin - 8+-4 23+/-6 2.44/-22 0+/-10 724-44 864/-2.8 22+4/-5
Radium (Total) pCit - 1 U | 08+-05 0.24/-0.4 0.5+/-04 124/-26 0.0+/-24 5.8+/-37
Uranium-234 pCin - 0.7+/-06 0.0 +/-0.6 0.0+4/-06 0.0+/-0.6 0.0 +/-04 0.0+-0.6 0.0+/-0.4
Ursnium-235 pCi - 0.6 U | 00+-05 0.0+4/-0.5 0.0+/-0.5 0.0+/-0.4 0.0+/-0.5 0.0+/-0.4
Uranivm-238 pCit - 0.6 U | 00+-06 0.04/-0.6 0.0 +/-0.6 0.0+/-0.4 0.0+-0.7 0.0+/-0.5
Ursnium (Totsf) _mg/l - 0.001 u 0.0027 0.0012 0.0003 U 0.0038 0.0020 0.0028
BLAIRSVL. XLSGWater-93
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GROUNDWATER ANALY1TICAL RESULTS (PHASE IT)
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Sample ID: MW-10A MWwW-10B MW-11A MW-12A MW-13A
Sample Date: 111094 971893 9/18195 9/18/95(DUP) 9/20/95 9/21/95 92095
PA Homan®
Henlth Stendard
Prrameter Units'® (<2500 TD3) Voe |Qual| Vame |Quall Valve [Quall Velve [Qual] Velue [Qual] Vale |Qual Valve . | Qual
Volatile Organics: ;
Acetone gl - 100 U 10 U 10 u 10 U 16 10 U 10 U
Benzene npft 5 5 U 5 U 5 u 5 U 5 U 5 U 5 U
Bromodichlioromethene upl 100 5 U 5 U 5 u S U 5 14) s U 3 U
Bromoform ugit - s U 5 U s U s U s U s U 5 u
Bromomethane ugll 10 10 U 10 u 10 U 10 u 10 U 10 u 10 u
2-Putenone (MEK) ug/l - 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon disulfide ugll - 3 u 5 u s U 5 U 5 U S u 5 U
Carbon tetrachloride ug/l 5 5 u 5 U 5 U 5 U 5 U 5 U 3 u
Chlorobenzme ugl 100 5 u s U 5 U 5 U 5 U .5 U 5 U
Chlorodibromomethane ugl 100 5 U 5 U 5 U 5 U s u 5 U 5 u
" [Chlorocthme ugl - 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloromethene ugl - 10 U 10 U 10 U 10 U 10 U 10 u 10 U
Chloroform ugll 100 5 U 5 U 5 U 5 U 5 U 5 U 5 u
1,1-Dichloroethane ug/t - 5 U 5 u s Y 5 U 60 9% 5 U
1,2-Dichloroethane ug/l 5 5 u 5 u 5 U 5 u 5 U 5 U k) U
1,1-Dichlorocthene ug/l 7 5 U 5 u 5 U 5 U 6 5 U
cis-1,2-Dichloroethene up/l 70 5 U NA NA NA NA NA
trans-1,3-Dichloroethene ug/l 100 5 U NA NA NA NA NA
1,2-Dichloroethene (total) ug/l - NA 5 U 5 U 5 U kX 27
1,2-Dichloropropme ugll 5 S U 5 u 5 U 3 U 5 u v 5 U
cis-1,3-Dichloropropene ugl - S U 5 u 5 U 5 u 5 U 5 U 5 U
trans-1,3-Dichloropropene ugll - ] U 5 U 5 U 5 u 5 U 5 U 5 u
Bhylbenzene ughl 700 s U s u 5 U s 11} s 1] [; U 5 u
2-Hexmnone vpl - 50 U 10 u 10 U 10 U uU 10 U 10 U
Methylene chloride ug/l 5 5 U 5 U 5 U 5 u 5 U 5 U
4-Methyl-2-pentemone (MIBK) ugl - 0 U 10 U 10 U 10 14 U 10 4] 10 U
Styrene ug 100 5 U .5 U 5 U 5 U u 5 U 5 u
1,1,2,2-Tetrachloroethane ug/l - 5 U 5 u 5 U 5 U U 5 U 5 u
Tetrachlorocthene ug/l 5 5 U 5 U 5 U 5 U u 5 U 5 u
Toluene ugll 1,000 5 U 5 U 5 U 5 U U s u 5 U
1,1,1-Trichloroethane ugl 200 5 v 5 u 5 u 5 U 5 u
1,1,2-Trichlorocthane ug/l 5 s U 5 u 5 U 5 U U U u
Trichloroethene ug 5 5 U 5 U 5 U 5 U
Vinyl chioride ugll 2 10 U, 10 U 10 U 10 U U u
Xylenes (Total) ugl 10,000 s U 5 1) s U s U U U U
PLATRSVL XLSGWeter-93 ‘
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GROUNDWATER ANALY'11CAL RESULTS (PHASE IT)
Sample ID: MW-18 MW-16A MW-17A GW-EQB ¥B-1
Sample Date: 9120/93 9/20/93 9120195 1171094 05/19/95
PA Human®
Health Standard

Parameter Units™ (<2500 TDS) Valie [Qual] Valwe [Quall Vale |Quall Valie [Qual] Vale |Qual
Miscellaneous Parameters:
Fluoride mgl 2 0.29 132 0.1 u 0.1 U 0.1 U
Ammmnia mg/l NHy-N 30 0.15 0.1 U 01 U 0.1 U 01 U
Nitrate mg/l NOy-N 10 05 0.54 0.48 02 0.05 U
pH pHunits - 7.00 454 6.08 594 6.44
'Total Petroleum Hydrocarbons mp/l - 1.0 u 1.0 U 1.0 U 1.0 U 1.0 u
Total Organic Cerbon mgl - 38 3.1 53 10 |u 1.0 U
Inorgenics:
Ahminum (Total/Dissolved) mg/l 01 JU| owpl |UU 0202 uy
Antimony (Total/Dissolved) mg/l 0.006 .2 uu 0.20.2 o 0.20.2 uu| oaml |uvu 02/0.2 g
Arsenic (Totsl/Dissotved) mg 0.05 0.010.01 |[UMU| 0.010.01 JU | 0.04001 JU 100010001 UJ| 001001 |UU
Barium (Totsl/Dissolved) mg/l 2 0.45/0.05 0.150.03 0.94/0.24 002002 || 0.01001 |UNU
Beryltium (Total/Dissolved) mgfl 0.004 001001 |uw| ocowor |um| 001001 |UA|0.0020002| V| 001001 | UU
Cadmivm (Total/Dissolved) mg/t 0.005 001001 |vw| oowor |uvu| 001001 |UAJ| 0010005 | UAJ| 001001 |UU
Calcinm (Totsl/Dissolved) mg/l - 44287 9.3/87 20.4/48.0 mn un 0.50.5 unu
Chromium (Totel/Dissolved) mp/l 0.1 0.020.02 |UMU| 0.030.02 U JU | 001001 |UU| 002002 |UU
Cobalt (Total/Dissolved) mp/l - 0.020.03 | U~ | 0040.03 021002 | WU |.001001 |UU| 002002 |UU
Copper (Total/Dissolved) mgfl 1 0.020.02 |UU| 0.030.02 JUu| 014002 | #U| 001001 |UNJ| 0.02002 | U
Tron (Total/Dissolved) ma/l - 3.90.1 U | U 0.0320.03 | JU 0.1/0.1 unu
Lead (Total/Dissolved) mg/l 0.005 0.005/0.008 | U {1 U | 0} 0101 jUMU| 0.0050.005 | UT
Magnesiom (Total/Dissolved) mp/l - 348379 0.5/0.54 | U~ 0.50.5 un
Manganese (Total/Dissolved) mg/l 0.05 001001 |UU| o.010.01 |UU
Mercury (Total/Dissolved) mg/l 0.002 0.0002/0.0003| U/U 0.0002/NA | U/- |0.0002/0.0003| UNJ
Nickel (Total/Dissolved) mg/ 0.1 0.060.04 | U | 0.060.04 0.040.04 | UU| 004004 |UNU
Potassivm (Tctsl/Dissolved) mg/l - 3ne amse 131.5 0505 |UNU 0.50.5 un
Selenium (Total/Dissolved) mpl 0.05 001001 |umw]| oowwor |vu| 001001 |UU|00010001] U] 001001 |UU
Silver (Total/Dissotved) meft 0.1 0.010.01 |UU /001 |UU U u| oo01mo01 | UU
Sodium (Totel/Dissolved) mg/l 0.02 612%Y GREF U] osos |uu
‘Thallium (T otal/Dissotved) mg/l 0.002 001001 |UAJ| 0.010. uu .029.79 .004/0.004| UNJ| 001001 | UM
Venadinm (Total/Dissolved) mgh - 008005 |ums| oosmos |umu| 021008 | JU| 005005 |UAT| 005005 |UU
Zinc (Total/Dissolved) mgl 5 0.020.04 | U-| 0.150.04 0.620.02 | YU |0.0050.019| U-| 0.020.02 |UAU
Radiological:
Gross Alphs pCin - 30417 61+/-17 1164+/-41 2 u 03+/-07
Gross Beta pCin - 13+4/-4 51411 136 +/-32 3 u 09421
Radium (Totsl) pCin - 00+/-2.4 13+-5 25+4/-5 1 U 0.0+/0.8
Ursninm-234 pCiN - 21 4/-3 06+4/-0.7 1.1+/-10 0.7+/-0.5 0.0+/-0.7
Uranium-235 pCin - 0.03 +/-0.70 0.04/-04 0.0+/-0.6 0.6 U 0.0+/-0.5
Uranfum-238 pCin - 20+/-3 0.6+/-0.7 0.5+/-09 1.7+/-0.7 0.0+4/-0.5
Ursninm (Tctal) mg/l - 0.0499 0.0109 0.0082 0.001 U 0.0005
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o GROUNDWATER ANALY:.CAL RESULTS (PHASE I }

Sample ID: MW-18 MW-16A MW-17A GW-EQB EB-1
Sample Date: 9/20/95 9/20/95 9120193 1171094 09/19/95
PA Human®
Health Standard
Parameter Units® (<2300 TDS) Velve |Qual] Vilme |Qual| Vale (Qual] Vele |Qual] Vale [Qual
Volstile Organics:
Acetone ugl - 11 10 u 13 100 U 10 U
Benzene ugf L] s u 5 U 5 u 5 U 5 U
Bromodichloromethane ugll . 100 5 U 5 u 5 u 5 U 5 U
Bromoform ug/l - 5 U 5 U 5 U 5 U 5 U
Bromomethane wft - 10 10 U 10 U 10 u 10 U 10 U
2-Butenone (MEK) ugfl - 10 u 10 U 10 U 10 U 10 U
Carbon disulfide ug - s U 5 U 5 U L U s U
Carbon tetrachloride ugl ) 5 U 5 U 5 U 5 U s U
Chlorobenzene ug/l 100 5 U 5 U 5 U S U 5 U
Chlorodibromomethene ug/l 100 5 u 5 U 5 U 5 U 5 u
Chiloroethane ug/l - 10 u 10 U 10 U, 10 U 10 U
Chloromethane ug/ - 10 u 10 u 10 U 10 U 10 U
Chloroform ug/l 100 5 u 5 u 5 U 5 U 5 u
1,1-Dichlorocthene ugft - 5 5 U 5 U s u 5 U
1,2-Dichloroethane ugll 5 5 u s u 5 U s U 5 U
1,1-Dichloroethene ug/l 7 5 U 5 U 5 U 5 U 5 u
cis-1,2-Dichlorocthene ug/l 70 NA NA S u NA
trens-1,2-Dichloroethene ug/ 100 NA NA 5 U NA
1,2-Dichloroethene (total) ugh - 120 5 u u NA 5 U
1,2-Dichloropropane ug/l L] 5 u 5 U u 5 U s u
cis-1,3-Dichloropropene ugll - s u 5 U u 5 U s u
trems-1,3-Dichloropropene ug/l - 5 U 5 U U 5 U s U
BEthylbenzene ug/l 700 5 u 5 U U 5 U 5 U
2-Hexanone ugh - u U U 50 U 10 U
Methylene chioride ug/l 5 S U 5 U
4-Methyl-2-pentanone (MIBK) ugft - U U U 30 U 10 U
Styrene ug/ 100 U 5 u 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane ugl - U 5 U 5 U 5 U ] U
Tetrachloroethene ugll 5 U 5. u 5 U 5 U s u
Toluene ugit 1,000 U 5 U 5 U 5 U 5 u
1,1,1-Trichlorocthane N )| ' 200 5 U 5 U 5 U 5 u
1,1,2-Trichloroethane ugl 3 u 5 U 5 U 5 U 5 U
Trichloroethene ugll 5 s U 5 u 5 u 5 U
Vinyl chloride ugl 2 u 10 U 10 u 10 U 10 U
Xylenes (Total) _up/t 10,000 U 5 .U 5 U S U 3 U
Notes;
(a) Units defined ns: (mg/l) = milligramsper liter
(pCifl) = picocuries per liter
(ug/l) = microgrems per liter
(b) PADEP Ingestion Criteria (from PADEP Statewide Human Health
Standards for Groundweter (App. B-1, Act 2)).
(c) U-Apslytenat detected sbove quentitatica Limit,
(d) Results exceeding PADEP Ingestion Criteria are bold and shaded.
BLATRSVL.XLSGWeter-93 (¢) NA - Samplenot analyzed for this compomnd.
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GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)

PADEP Statewide Human Health
Standards for Groundwater™
Non-Residential (TDS<2,500mg/l)] MW-2 MW-9A | MW-12A | MW-15 | MW-18A MW-19A
Parameter MSC® | Basis for MSC® | 10/14/96 10/14/96 10/14/96 10/15/96 10/14/96 . 10714196
Volatile Organics (ug/)®
Chloromethane 3 HAL <5 <100 <5 <50 <5 <1300/ <1300 ©
Bromomethane 10  HAL <5 <100 <5 <50 <5 <1300/ <1300
Vinyl chloride 2 MCL <5 <100 <5 <50 <5 <1300/ <1300
Chloroethane 58,000 inhalation <5 <100 <5 <50 <5 <1300/ <1300
Methylene chloride 5 MCL <5 150 5 <50 <5 2,200/1,900
Acetone 10,000 ingestion <10 <200 <10 <100 <10 <2500 / <2500
Carbon disulfide 4,100 inhalation <5 <100 <5 <50 <5 <1300/ <1300
- |1,1-Dichloroethene 7 MCL <5 <100 36 <50 <5 <1300/ <1300
_|1,1-Dichloroethane 110 inhalation <5 <100 7 <50 < <1300 /<1300
" |cis-1,2-Dichloroethene 70 MCL <5 460 69 <50 <5 2,900 / 2,900
trans-1,2-Dichloroethene 100 MCL <5 <100 <5 <50 <5 <1300/ <1300
Chloroform 100 MCL <5 <100 <5 <50 <5 <1300/ <1300
1,2-Dichloroethane 5 MCL <5 <100 <5 <50 <5 <1300/ <1300
2-Butanone 5,800 inhalation <10 <200 <10 <100 <10 <2500/ <2500
1,1,1-Trichloroethane 200 MCL <5 <100 2,000D® <50 <5 <1300/ <1300
Carbon tetrachloride 5 MCL <5 <100 500 <50 <5 <1300/ <1300
Bromodichloromethane 100 MCL <5 <100 <5 <50 <5 <1300/ <1300
1,2-Dichloropropane 5 MCL <5 <100 <5 <50 <5 <1300/ <1300
trans-1,3-Dichloropropene 4.9 (total) inhalation <5 <100 <5 <50 <5 <1300/<1300
Trichloroethene 5 MCL <5 6,600D 850D 710 200D 400,000D / 370,000D
Dibromochloromethane 100 MCL <5 <100 <5 <50 <5 <1300/ <1300
1,1,2-Trichloroethane 5 MCL <5 <100 <5 <50 <5 <1300/ <1300
Benzene 5 MCL- <5 - <100 <5 <50 <5 <1300/ <1300
cis-1,3-Dichloropropene 4.9 (total) inhalation <5 <100 <5 <50 <5 <1300/ <1300

t12/132/xls Page 1 of 7




TAb.e£ 19
GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)

PADEP Statewide Human Health
Standards for Groundwater™®
Non-Residential (TDS<2,500mg/)] MW-2 MW-9A | MW-12A | MW-15 | MW-18A MW-19A

Parameter MSC® | Basis forMSC® | 10/14/96 10/14/96 10/14/96 10/15/96 10/14/96 10/14/96
Volatile Organics (ug/)®
Bromoform 100 MCL <5 <100 <5 <50 <5 <1300 / <1300
2-Hexanone 5 TR <10 <200 <10 <100 <10 <2500 / <2500
4-Methyl-2-pentanone 470 inhalation <10 <200 <10 <100 <10 <2500/ <2500
Tetrachloroethene s MCL <5 <100 <5 <50 <5 <1300/ <1300
1,1,2,2-Tetrachloroethane 31 inhalation <5 <100 <5 <50 <5 <1300/ <1300
Toluene 1,000 MCL <5 <100 <5 <50 <5 <1300/ <1300
Chlorobenzene 100 MCL <5 <100 <5 <50 <5 <1300 /<1300
Ethylbenzene 700 MCL <5 <100 <5 <50 <5 <1300/ <1300
Styrene 100 MCL <5 <100 <5 <50 <5 <1300 /<1300
Xylenes (total) 10,000 MCL <5 <100 <5 <50 <5 <1300 /<1300
Inorganics (me/)
Ahminum 02 MCL 2.0 435 0.8 0.5 1.5 10.1/14.6
Antimony 0.006 MCL <02 <02 <02 <02 <02 <0.2/<02
Arsenic 0.05 MCL <0.01 0.07 <0.01 <0.01 0.05 0.02/0.04
Barium 2 'MCL 0.09 0.20 0.05 0.18 0.59 0.11/0.17
Beryllium 0.004 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 / <0.01
Cadmium 0.005 MCL <0.01 0.01 <0.01 <0.01 0.01 <0.01/<0.01
Calcium - - 134 29.5 97.6 439 248 37.6/39.4
Chromium 0.1 MCL <0.02 0.16 <0.02 <0.02 0.06 <0.02/0.04
Cobalt 6.1 ingestion <0.02 0.08 <0.02 <0.02 0.04 0.02/0.05
Copper 1 MCL <0.02 0.05 <0.02 <0.02 0.11 <0.02/0.02
Iron 31 ingestion 29 146 13.3 22 139 351/623
Lead 0.005 MCL <0.005 0.053 <0.005 <0.005 0.05 0.036 /0.070
Magnesium - - 9.8 17.9 9.5 268 92 8.8/10.1
Manganese 0.05 MCL 1.02 16,7 0.52 0.50 1.35 7.70/8.81
112/132/xis Page 2 of 7




TAng 19

GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)

PADEP Statewide Human Health
Standards for Groundwater™
Non-Residential (TDS<2,500mg/1)] MW-2 MW-9A | MW-12A | MW-15 | MWw-18A MW-19A

Parameter MSC® | Basis for MSC® | 10/14/96 10/14/96 10/14/96 10/15/96 10/14/96 10/14/96
Inorganics (me/).
Mercury 0.002 MCL <0.0002 <0.0002 <0.0002 <0.0002 0.0004 0.0003 / 0.0002
Nickel 0.1 MCL <0.04 0.12 <0.04 <0.04 0.08 <0.04/0.04
Potassium - - 20 39 59 2.6 47 23/3.0
Selenium 0.05 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Silver 0.1 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Sodium - - 91.1 29.4 28.9 27.1 7.0 212/222
Thallium 0.002 MCL <0.0 0.01 <0.01 <0.01 0.02 <0.01/<0.01
Vanadium 0.0058 ingestion <0.05 0.10 <0.05 <0.05 0.10 <0.05 / <0.05
Zinc 5 MCL 0.07 021 0.03 <0.02 0.22 0.07/0.10
|Miscellaneons Inorganics
Alkalinity (mg/l) - - 95.1 55.6 120 196 63.8 84.5/78.5
Chloride (mg/1) - - 84.6 73.1 22.6 82.7 42 50.9/50.8
Sulfate (mg/T) 0.73 ingestion 91.7 56.6 222 47.4 26.6 47.8/46.8
pH (Standard Units) - - 7.38 6.30 6.47 6.94 6.50 621/621
Total dissolved solids (mg/1) - - 922 296 560 390 249 285 /340
Total cyanide (mg/l) - - 0.04 <0.01 <0.01 <001 <0.01 <0.01/<0.01
Radlological (pCi1) ©
Gross Alpha - - 0.66+/-0.66 | 6.51+/-1.25 | 0.37+/-0.37 | 15.42+/-123 | 1.59+/-0.31 | 0.62+/-0.35 / 1.08+/-0.49
Gross Beta - - 4.74+/-2.12 | 7214/-121 | 7.58+/-1.24 | 5.60+/-0.94 | 2.38+/-0.26 | 1.39+/-0.47/1.814/-0.43
Uranium Isotope (U-234) - - 2.45+/-022 | 0.00+/-0.00 | 0.05+/-0.02 | 12.73+/-0.79 | 0.00+/-0.00 | 0.00+/-0.00/0.23+/-0.05
Uranium Isotope (U-235) - - 0.00+/-0.00 | 0.00+/-0.00 | 0.00+/-0.00 | 0.00+/-0.00 | 0.00+/-0.00 | 0.00+/-0.00/0.00+/-0.00
Uranium Isotope (U-238) - - 0.324/-0.07 | 0.00+/-0.00 | 0.05+/-0.02 | 12.73+4/-0.79 | 0.00+/-0.00 | 0.00+/-0.00/0.13+/-0.04
Total Uranium (ug/l) - - 0.956 0.0 0.149 38.0 0.0 0.0/0.388
Total Radium - - 0.154\-021 | 1.72+-029 | 0.50+/-0.17 | 0.39+/-0.14 | 1.40+/-026 | 1.24+/-0.28/1.08+/-0.22
t12/132/xls Page 3 of 7
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TAbLE 19 -
GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)
PADEP Statewide Human Health
Standards for Groundwater®
Non-Residential (TDS<2,500mg/)| MW-20 MW-21 MW-22 SP-1 SP-2 SP-3
Parameter MSC® | BasisforMSC® | 10/14/96 | 1071496 | 1071596 8/28/96 828/96 8/28/96

Volatlle Organics (g
Chloromethane 3 HAL <5 <5 <5 <5 <5 <5/<§
Bromomethane 10 HAL <5 <5 <5 <5 <5 <5/<5
Vinyl chloride 2 MCL <5 <5 <5 <5 <5 <5/<§
Chloroethane 58,000 inhalation <5 <5 <5 <5 <5 <5/<§
Methylene chloride 5 MCL <5 <5 <5 26 27 24127
Acetone 10,000 ingestion <10 <10 <10 <10 <10 3139
Carbon disulfide 4,100 inhalation <5 <5 <5 <5 <5 <5/<5
1,1-Dichloroethene 7 MCL <5 <5 <5 <5 <5 <5/<5
1,1-Dichloroethane 110 inhalation <5 <5 <5 <5 <5 <5/<§
cis-1,2-Dichloroethene 70 MCL <5 <5 <5 58 <5 <5/<5
trans-1,2-Dichloroethene 100 MCL <5 <5 <5 <5 <5 <5/<5
Chloroform 100 MCL <5 <5 <5 <5 <5 <5/<5
1,2-Dichloroethane 5 MCL <5 <5 <5 <5 <5 <5/<5
2-Butanone 5,800 inhalation <10 <10 <10 <10 <10 <10/10
1,1,1-Trichloroethane 200 MCL <5 7 <5 <5 <5 <5/<5
Carbon tetrachloride 5 MCL <5 <5 <5 <5 <5 <5/<5
Bromodichloromethane 100 MCL <5 <5 <5 <5 <5 <5/<5
1,2-Dichloropropane 5 MCL <5 <5 <5 <5 <5 <5/<5
trans-1,3-Dichloropropene 4.9 (total) inhalation <5 <5 <5 <5 <5 <5/<5
Trichloroethene 5 MCL <5 9 <5 200 14 <5/<5
Dibromochloromethane 100 MCL <5 <5 <5 <$ <5 <5/<5
1,1,2-Trichloroethane 5 MCL <5 <5 <5 <5 <5 <5/<5
Benzene 5 MCL <5 <5 <5 <5 <5 <5/<5
cis-1,3-Dichloropropene 4.9 (total) inhalation <5 <5 <5 <5 <5 <5/<5
112/132/xls Page 4 of 7




TALLE 19

GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)

PADEP Statewide Human Health
Standards for Groundwater®
Non-Residential (TDS<2,500mg/1)] MW-20 MW-21 MW-22 SP-1 SP-2 sp-3

Parameter MSC® | Basis forMSC® | 1011496 | 10/14/96 | 10/15/96 8/28/96 8/28/96 8/28/96
Volatile Qrganics (ug/)®
Bromoform 100 MCL <5 <5 <5 <5 <5 <5/<5
2-Hexanone 5 TR <10 <10 <10 <10 <10 <10/10
4-Methyl-2-pentanone 470 inhalation <10 <10 <10 <10 <10 <10/10
Tetrachloroethene 5 MCL <5 <5 <5 <5 <5 <5/<5
1,1,2,2-Tetrachloroethane 3.1 inhalation <5 <5 <5 <5 <5 <5/<5
Toluene 1,000 MCL <5 <5 <5 <5 <5 <5/<5
Chlorobenzene 100 MCL <5 <5 <5 <5 <5 <5/<5
Ethylbenzene 700 MCL <5 <5 <5 <5 <5 <5/<5
Styrene 100 MCL <5 <5 <5 <5 <5 <5/<5
Xylenes (total) 10,000 MCL <5 <5 <5 <5 <5 <5/<5
Inorganics (me/1).*
Aluminum 02 MCL 0.7 54 8.7 03 11 1.12.3
Antimony 0.006 MCL <0.2 <02 <0.2 <0.2 <0.2 <0.2/<0.2
Arsenic - 0.05 MCL <0.01 0.01 0.01 <0.01 <0.01 <0.01/<0.01
Barium 2 MCL 0.78 0.18 0.26 0.07 0.07 0.1/0.11
Beryllium 0.004 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Cadmium 0.005 - MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Calcium - - 242 48.7 28.1 159 377 40.6/150
Chromium 0.1 MCL <0.02 <0.02 <0.02 <0.02 0.02 0.03/0.10
Cobalt 6.1 ingestion <0.02 <0.02 <0.02 0.04 <0.02 <0.02/0.08
Copper 1 MCL <0.02 <0.02 <0.02 <0.02 <0.02 <0.02/<0.02
Iron 31 ingestion 14 20.3 16.0 15.8 36 3.3/49.2
Lead 0.005 MCL <0.005 0.01 0.011 <0.005 0.012 <0.005/0.005
Magnesium - - 42 84 79 110 28.5 53.4/98.7
Manganese 0.05 MCL 0.04 2.73 0.66 2.03 0.15 0.312.14

t12/132/xls
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TACJJ 19

GROUNDWATER ANALYTICAL RESULTS (PHASE IT ASSESSMENT)

PADEP Statewide Human Health
Standards for Groundwater™
Non-Residential (TDS<2,500mg/)] MW-20 MW-21 MW-22 SP-1 SP-2 SP-3

Parameter MSC® | BasisforMSC® | 10/14/96 10/14/96 | 10/15/96 8/28/96 8/28/96 8/28/96
Inocganics (me)
Mercury 0.002 MCL <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002/0.0003
Nickel 0.1 MCL <0.04 <0.04 <0.04 0.07 <0.04 <0.04/0.16
Potassium - - 1.8 1.7 24 14.9 33 4.3/138
Seleninm 0.05 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Silver 0.1 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Sodium - - 14.1 403 82 249 423 44.3/22.4
Thallium 0.002 MCL <0.01 <0.01 <0.01 <0.01 <0.01 <0.01/<0.01
Vanadium 0.0058 ingestion <0.05 <0.05 <0.05 <0.05 <0.05 <0.05/<0.05
Zinc 5 MCL <0.02 0.02 0.05 <0.02 0.02 0.02/0.04
Miscellaneous Inorganics
Alkalinity (mg/) - - 126 56.7 4.5 652 134 240/630
Chloride (mg/l) - - 3.0 51.7 359 35.4 96.8 1041342
Sulfate (mg/) 0.73 ingestion <5.0 430 26.9 162 9,9 64.2/13.7
pH (Standard Units) - - 735 6.31 6.38 6.99 7.91 7.43/6.93
Total dissolved solids (mg/l) - - 225 462 199 NA NA NA/NA
Total cyanide (mg/l) - - <0.01 <0.01 <0.01 NA NA NA/NA
Radlologtcal (pCI) ©
Gross Alpha - - 1.23+/-0.40 | 2.19+/-0.81 | 2.30+/-0.37 | 25.83+/-3.07 | 14.48+/:2.19 | 4.00+/-3.00/4.27+/-2.85
Gross Beta - - 2.95+/-0.54 | 0.48+-0.48 | 2.49+/-0.55 | 21.35+/-1.59 | 6.05+/-1.17 | 17.23+/-2.64 / 20.96+/-2.56
Uranium Isotope (U-234) - - 0.00+/-0.00 | 0.20+/-0.05 | 0.00+/-0.00 | 13.65+/-121 | 6.30+/-0.34 | 1.22+/-0.14/2.19+/-0.15
Uranium Isotope (U-235) - - 0.00+/-0.00 | 0.00+/-0.00 | 0.00+/-0.00 | 0.20+/-0.10 | 0.07+/-0.03 | 0.00+/-0.00 / 0.00+/-0.00
Uranium Isotope (U-238) - - 0.00+/-0.00 | 0.09+/-0.03 | 0.00+/-0.00 | 9.65+/-0.92 | 5.00+/-0.29 | 0.71+/-0.09/1.12+/-0.10
Total Uranium (ug/T) - - - 0.0 0.269 0.0 23.8 14.92 2.11/334
Total Radium - - 0.55+/-0.16 | 1.22+/-024 | 1.75+/-0.28 | 0.40+/-0.18 | 0.32+/-0.15 | 0.22+/-0.16/0.16+/-0.12
t12/132/xls Page 6 of 7




TABLE 19
GROUNDWATER ANALYTICAL RESULTS (PHASE II ASSESSMENT)

(a) Pennsylvania Department of Environmental Protection proposed statewide health standards for groundwater; Title 25, Annex A - 6/13/96.
(b) MSCs - Medium- Specific Concentrations ; the values used to determine the MSCs are the concentrations of regulated substances that must be met in order
to demonstrate attainment of a statewide health standard. :

(c) Basis for MSC: '

(1) MCL - Maximum Contaminant Level as established by the U.S. EPA, 1996

(Drinking Water Regulations and Health Advisories. Office of Water. EPA 822-R-96-001).

(2) HAL - Lifetime Health Advisory Level

(3) TR - Threshold of Regulation.
(d) ug/l is micrograms per liter or parts per billion (ppb).
(¢) Bold indicates sample result exceeds the proposed PADEP Human Health Standard.
() -/~ is a duplicate sample.
(g) "D" indicates the result was obtained from a Iaboratory diluted sample,
(h) mg/1 is milligrams per liter or parts per million (ppm).
(i) pCi/l is picoCuries per liter.

T12.XLS Page 7 of 7
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FIGURE 10
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