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CHAPTER 1.0

ŷ INTRODUCTION

j.l Authority for Work

The United States Environmental Protection Agency ("EPA") issued an Administrative
Order ("Order") dated 17 August 1990 pursuant to Section 106 of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 ("CERCLA"), as amended
by the Superfund Amendments and Reauthorization Act of 1986, to a list of 28
Respondents. The Order directed the Respondents to take steps to secure and to develop
and implement two removal Work Plans at the Metallurgical Corporation of America
("METCOA") Restart Site. Eight of the Respondents formed the Removal Response Group
("Group") and collectively have performed the work set forth in the above-referenced Order.

The Group, with EPA's approval, selected de maximis, inc. ("de maximis") as its Project
Coordinator and GSX Services, Inc./Laidlaw Environmental ("GSX/Laidlaw") as its
contractor. The Group authorized GSX/Laidlaw to prepare Work Plan No. 1 ("Work Plan")
as outlined in Section 8,4 of the Order and implement this work plan subsequent to EPA
Region Hi's approval. This work was completed on April 30,1991 and documented via a
written report submitted to EPA on May 9,1991. .

In addition, Paragraph 8.5 of the Order required the Group to prepare Work Plan No. 2 and
\j implement field activities subsequent to EPA Region Hi's approval which was received on

July 25,1991. The field activities for Work Plan No. 2 were completed on December 20,
1991. This Management Options/Analysis Report documents the Work Flan No. 2 activities
and presents the management options and other information required by the Order.

1.2 Project Location. Description and Status .

The Site is located on Route 551 and Metallurgical Way (Figure 1-1) approximately one-half
mile north of the village center and Route 208 in Pulaski, Lawrence County, Pennsylvania.
METCOA, now bankrupt, was in the business of receiving, producing, and handling metals
at the Site from 1975 until 1983.

The area surrounding the Site is primarily rural and agricultural in nature. However an
industrial facility occupies an adjacent parcel to the south of the Site.

The METCOA property is approximately 22J acres, of which six (6) acres, containing a
building, is enclosed by a chain link fence. From all appearances and based on information
developed in pending cost-recovery litigation these six (6) acres appear to be the only
portion of the 22.5 acre site that has experienced industrial activity. The Site is bounded to
the south and west by Buchanan Run, a tributary of the Shenango River, to the east by
Route 551, and to the north by an area where a public flea market is held one (1) day a

1-1
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METCOA RESTART SITE y
PULASKI, PENNSYLVANIA f

METCOA RESTART SITE

PULASW.PA

FIGURE 1-1: METCOA Restart Site location, approximately 1 mile north of Pulaski, PA on
Route 551.
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week. '""" '

EPA has reported that materials handled by METCOA during its yean of operation, 1975
to 1983, included scrap metal containing lead, chromium, cobalt, copper, cadmium,
magnesium, nickel, molybdenum, zinc, selenium, and thoriated compounds. Some of the
thoriated compounds may be considered low-level radioactive materials. Debris and slag
exist on the ground surface of the fenced portion of the Site.

J.3 Summary of Completed Response Activities

During its period of operation, METCOA received and handled thoriated material pursuant
to a license issued by the Nuclear Regulatory Commission ("NRC"). On January 22,1986,
after conducting several inspections, the NRC issued an order to METCOA which modified
the facility's license. The order requested preparation and implementation of a
decontamination plan to address METCOA's alleged failure to "control" the presence of
licensed radioactive material at the Site following the shut-down of plant operations.
Subsequently, the NRC commissioned the Radiological Site Assessment Program of the Oak
Ridge Associated Universities {"ORAU") to conduct a radiological and extent of
contamination survey of the Site. This work was performed in April 1986 and provided a
baseline assessment of the Site.

After issuance of the NRQORAU assessment report, the Pennsylvania Department of
Environmental Resources ("PADER") conducted its own site assessment confirming the
results of the ORAU report PADER requested EPA to investigate potential threats to the
public health and environment As a result of this request, EPA's Technical Assistance
Team ("TAT") and the Environmental Response Team ("ERT") performed a site assessment
including site material sampling between June and September 1986. Geophysical surveys
including a magnetometer survey and ground penetrating radar ("GPR") were performed as
pan of this assessment Following the EPA site assessment, the EPA On-Scene Coordinator
("OSC") requested that a CERCLA Removal Action be performed to secure and stabilize
the Site.

In March of 1987 EPA and its subcontractors again mobilized to the Site in an effort to
secure and stabilize the Site. As part of this effort, EPA consolidated and sampled
drummed material and bulked and staged other material into piles. These piles were staged
outside and covered with plastic to protect them from the elements. Fencing to the
immediate south and west of the originally fenced-off area was installed to secure areas
where drums had formerly been staged and where debris and slag were evident in fill areas.

In October of 1989, JENSR Constructors acting pursuant to an EPA-issued Administrative
Order and on behalf of the ad hoc METCOA Steering Committee performed additional site
stabilization activities. This work included the movement of the drummed material located
outside of the building to the building interior. The drums were placed on plywood covered
with polyethylene sheeting. ENSR also installed sediment control silt fencing to prevent
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surface runoff from certain areas and re-covered piles of debris with geotextile fabric over
double polyethylene layers.

On 13 August 1990, EPA and its contractors again re-mobilized to the Site to conduct
further removal response activities. EPA's activities were discontinued on September 1,1990
after the Group informed EPA that it would undertake the activities required by the Order.
Work was performed by the Group at EPA's direction during 1990-91 to comply with the
requirements stated in Section 8.4 of the Order for preparing, receiving approval,
implementing and documenting Work Plan No. 1 removal response activities at die Site.
These activities were completed in the field on April 30,1991 and documented in the Work
Plan No. 1 Final Report submitted to EPA on May 9,1991.

Following receipt of EPA's approval of Work Plan No. 2, the Group authorized
GSX/Laidlaw and their subcontractors to remobflize to the Site. A five (5) meter survey grid
over the formerly utilized six (6) acres of the Site was established and radiological
magnetometer and electrical conductivity surveys were completed. In addition, off-Site
background and on-Site non-radiological analyte screening samples were collected. Based
on the data obtained from this initial portion of Work Plan No. 2 field activities, the Group's
contractor prepared the Interim Data Report which was submitted to EPA on October 16,
1991, and approved by the agency on December 11,1991.

The Interim Data Report served a two-fold purpose. One was to screen the entire list of
non-radiological anatytes and narrow this list to those analytes of potential concern based
upon a comparison of Site data to naturally occurring background concentrations and also
to conservatively develop health-based criteria. The second purpose of the Interim Data
Report was to analyze the field survey results to refocus and refine the proposed numbers
and locations of invasive sampling points for the second phase of Work Plan No. 2. EPA
approved the Interim Data Report recommendations and Laidlaw and its subcontractors
re-mobilized to the Site. The remaining invasive investigation field activities for Work Plan
No. 2 were completed on December 20,1991.

1.4 Overview of Document

The primary purpose of this document is to comply with the requirements of Section 8.5(a)
of the Order. Specifically this section states that the Respondents must prepare:

• An options/analysis plan for management and/or disposal and/or long term
stabilization of the hazardous substances remaining on Site following
completion of the work described in Work Plan No. 1, including mixed wastes.
This analysis shall include proposed cleanup levels consistent with the NCP,
subject to approval by EPA, for all hazardous substances remaining on-site
following the completion of the work described in Work Plan No.l.

1-4
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Discussion with EPA representatives concerning the language and intent of the Order have
indicated their belief that the "options/analysis plan" mentioned in the Order may closely
parallel the format of an "engineering evaluation/cost analysis" (EE/CA) report Hie EE/CA.
is the documentation required by the National Contingency Plan (NCP) for comparing
response action alternatives for non-time-critical removal actions [See 40 CFR 300.415(b)
(14)] at Superfund sites. Accordingly, the Group has presented this Report in much the
same manner as outlined in "Draft Engineering Evaluation/Cost Analysis Guidelines for
Non-Time-Critical Removal Actions" (USEPA, 1987a, OERR, Washington, D.C). The basic
EE/CA format documented in this guidance is supplemented in this Management
Options/Analysis Report with a section outlining the development of risk-based response
levels to satisfy fully Section &5(a) of the Order.

The following provides a brief overview of the organizational format and content of
individual chapters contained in this Report.

1.0 Introduction - This chapter provides a brief description of project
background, history of completed response activities, and the purpose of the
report

2.0 Site Characterization - More detailed information on Site description, location
and background is presented. In addition, the investigative activities of Work
Plan No. 2 are described in detail along with the data results, findings, and
interpretations.

3.0 Development of Response Levels and Response Action Objectives - This
chapter presents the identification of potential clean-up levels for the Site
consistent with the NCP along with the methodology employed to develop
risk-based response levels. Comparison of analytical data results to the risk-
based response levels is made to delineate potential response areas and define
response action objectives.

4.0 Identification and Screening of Response Action Technologies/Options -
Screening of appropriate technologies to address the type, extent and volume
of potentially contaminated media is performed. Screening conclusions are
presented to determine whether certain options and technologies should be
eliminated from further consideration or evaluated in more detail as Site
alternatives.

5.0 Analysis of Response Action Alternatives - Those technologies and options
retained from the screening process in the previous chapter are analyzed in
more detail. The analysis is based upon effectiveness, implementabflity, and
cost criteria.
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6.0 Comparative Analysis of Response Action Alternatives - This chapter of the
Report weighs the advantages and disadvantages of the response action
alternatives analyzed in Chapter 5.0 to provide the basis for selection.

7.0 Summary of Appropriate Response Action Alternatives - This chapter
presents a summary of the various aspects of appropriate alternatives for each
material category at the Site.

For the convenience of the readers and users, appendices included in this Report present
certain items of information in more detail than is found in the body of the text In addition,
Volumes n & m present the report on data validation of laboratory results along with
copies of all annotated pages from the CLP deliverable package referenced in the data
validation report
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r CHAPTER 2.0 ! >

SITE CHARACTERIZATION

2.1 Introduction : : .

The METCOA Restart Site property boundary encompasses roughly 22-acres of partially
wooded land located in a predominantly rural area 1 mile north of Pulaski, Lawrence
County, Pennsylvania. The Site can be divided into 2 principal areas, a roughly 7-acre parcel
of ground confined within a fence enclosing the fonner production area of the facility and
the balance of the property located outside the fenced area. Of the grounds located outside
the fenced area, all but an estimated 3-4 acres, located immediately north of the former
production area, are wooded. The grounds within the fenced area are, for-the most part,
level and dear of heavy vegetation. The entire property is low-lying and, in areas, poorly
drained. Within the fenced area is located a large industrial building, covering approximately
37,500 square feet, where the principal metal handling and processing activities of the fonner
METCOA operation occurred. Except for a concrete pad along the southern side of the
building and the entrance road/parking area on the north side of the building, the grounds
within the fenced area are earthen and in places overgrown with brush. It appears that slag
(including, reportedly, slag from a steel null), metal scrap and assorted debris have
accumulated in low-lying and poorly drained areas within the fenced portion of the property.
Other areas are known to have been used historically for storage of incoming metal including
scrap metal and production byproducts. „ ; !,

The objectives of the investigative portion of this study were to: identify if materials were
buried on the Site; characterize the distribution of radioactive materials and non-radiological
analytcs across the Site; and determine, within the parameters of the approved sampling
effort, if there has been movement or placement of these materials to areas within the
boundaries of the property outside the fenced fonner production area. .

2.2 Description of Investigative Activities :;

In accordance with the investigative methodology described in Work Plan No. 2 for the
METCOA Restart Site, the property was defined in terms of 4 general areas to be
characterized through sample collection and analysis. These 4 major subdivisions of the
property are identified on Figure 1 of Appendix A. The largest of these was the open land
located north and west of the fence surrounding the fonner production area (1-Acre Area
Samples). Figure 2 in Appendix A shows the location of the 1-Acre Area samples and is
immediately followed by a table of analytical results for these samples. Immediately outside
the fonner production area, a 50-foot wide perimeter zone was established surrounding the
fence (Perimeter Samples). Figure 3 in Appendix A shows the location of the Perimeter
Samples and is immediately followed by a table of analytical results for these samples.
Within the production area (fenced enclosure area), the investigation was divided between
the exterior grounds and the building interior. The investigation of the grounds within the

M

flRI02U8t»



production area consisted of the advancement and collection of samples from 53 auger
probes (Auger Probe Samples) and the excavation and sampling of 5 test pits (Test Pit
Samples). The building investigation focused on the interior floor, a floor grate and 2 pits
located within the building (Dust Samples, Floor Grate Sample and Sump Sample,
respectively). Figure 4 in Appendix A provides an overview of the sampling locations within
the fenced enclosure area and Figure 5 in Appendix A shows locations for the samples
collected within the building interior. A key to the sample names and location points is
presented in the beginning of Appendix A. • ' • > ' . . ' •
Based on the results of previous sampling and non-invasive investigations, as addressed in
Work Plan No. 2 and the Interim Data Report, the grounds within the former production
area were subdivided into 7 areas, labeled Areas A through G. From 1 to 10 auger probes
were advanced in each of the areas.' Areas D and F were further characterized by the
excavation of 5 test pits. In addition, 7 areas of limited area] extent were identified outside
the aforementioned areas and investigated through the advancement of a single auger probe
(Discrete Point Samples). These areas are presented in Figure 4 of Appendix A. Areas A
through G are further detailed in Figures 4-1 through 4-6.

The investigation of the property was conducted in stages beginning with the advancement
of auger probes and the collection of soil samples from split-barrel samplers at each of the
locations proposed in the Interim Data Report and also as shown in Figure 4 of Appendix
A. Following the completion of the drilling activities, 5 test pits were excavated at the
locations indicated in Figure 4. Concurrently, surface soil samples were collected from the
center of each of the 1-acre area parcels and at 100-feet intervals along the aforementioned
50-fect perimeter line around the fenced portion of the property. Following this, the
proposed samples from the floor and sumps inside the building were collected. Prior to
concluding sampling activities, a sample was collected from the runoff channel beneath the
outfall from the building roof drainage system. This additional sample was collected because
none of the perimeter samples fell in this channel when measured in the field.

All environmental samples were of solid media and were collected in a manner consistent
with the sampling protocols detailed in Work Plan No. 2. During the sampling events,
appropriate quality assurance samples were collected in accordance; with the approved
Quality Assurance Project Plan, as detailed in Work Plan No. 2. Samples were recorded on ,
chain-of-custody records in groups of 20. For this investigation, a sample designation group ,
(SDG) was comprised of 18 environmental samples, 1 field duplicate sample (DUP) and 1*
equipment rinsate sample, also referred to as a blank sample (BK). Additionally, one
sample, usually a surface soil sample, was identified on the chain-of-custody record as
requiring a matrix spike/duplicate analysis (MS/D). This designation required the analytical.
laboratory, Controls for Environmental Pollution (CEP), to analyze the sample in addition
to duplicate matrix spikes of the sample, a total of 3 samples, as a measure! of quality
control A total of 12 complete SDGs were submitted to the laboratory for analysis, A '
thirteenth SDG consisted of a single field sample and a duplicate sample. This is discussed t
in more detail in Section 2.2.4 (Perimeter Samples).
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The sampling procedure was performed in accordance with the QAPP, as presented in
approved Work Plan No. 2. All sample bottles and the water used for rinsate blank
preparation were supplied by CEP. At each sampling point within the fonner production
area, a micro R/hr meter reading was taken at the ground surface prior to sample collection.
The actual sample was scanned with a micro R meter following its collection and the sample
and/or the sample location photographed. Once per SDG, a rinsate sample was collected
by pouring deionized water over the decontaminated sampling tools and collecting the water
in a stainless steel pan. The water was then transferred to a polyethylene sample bottle and
preserved with nitric acid. The tools and stainless steel pan were then covered with
aluminum foil, in likewise fashion for all sets of sampling equipment, and designated with
the sample number for the next sampling location. The rinsate blank was given the name
of the next environmental sample location .and the suffix BK was added to its name to
designate that this was an aqueous quality control sample of the equipment to be used to
collect the next environmental sample. * i!

Field duplicate samples were also collected at a frequency of 1 per SDG. These samples
were submitted "blind" to the laboratory, meaning that they were not identified as duplicate
samples. An duplicate samples were collected by thoroughly homogenizing the
environmental material, to the extent possible, and dividing it into two separate samples.
All duplicate samples were collected from the surface soil (SS) horizon (0-0.5 feet), as this
was considered .to be the region requiring the greatest need for quality control on the
anaryses. Because no environmental samples were to be collected from the depth interval
of 0.5 to 1 foot, this interval was assigned to the duplicate samples. Accordingly, all samples
having the suffix 0.5-1 are duplicates of the corresponding sample designated 0-0.5.

The following sections present a description of the sampling activities conducted in each of
the areas discussed previously. An relevant field observations were recorded in two (2) field
log notebooks, which are maintained in the project file. Photographs of the sampling
locations were compiled in a log which is also maintained in the project file.

2.2.1 Anger Probe Sampling ' ' r , ,, • • ; r

A standard hollow stem auger rotary drilling rig was used to advance auger probes inside
the fenced enclosure area at selected grid locations, as predetermined in the Work Plan No.
2 Interim Data Report An auger probe locations, corresponding sampling intervals, and
analytical results are presented in a series of figures beginning with Figure 4 of Appendix'
A. At each auger probe location a surface soil sample was collected by hand prior to
drilling. Using standard auger rotary and split-barrel sampling techniques, as detailed in
approved Work Plan No. 2, soil samples were collected at depths of 1 to 3 feet and 3 to 5
feet below the ground surface. For the 6 auger probes that were advanced to a depth of
1.5 feet during the initial Work Plan No. 2 investigation, conducted in Jury, 1991, a new
boring was advanced immediately adjacent to the original boring. Collection of the surface
soil sample was omitted at these locations since the data was available from the Interim
Data Report sampling and analysis. A 3-inch diameter split-barrel was used at all locations
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in order to increase sample recovery rates. A description of the materials penetrated in
each auger probe is provided on the Auger Boring Logs in Appendix B.

As stated previously, a micro R meter was used to screen each surface sample location prior
to sample collection. A second micro R meter reading was taken of the surface soil sample
in the stainless steel bowl following collection. With respect to the split-barrel samples, a
micro R meter reading was taken after the split-barrel sampler was opened to determine if
any portions of the sample contained radioactive material The contents of the split-barrel
were then transferred to a stainless steel bowl and the sample was homogenized. Due to
the composition of certain samples from the fenced enclosure area (i.e., slag, debris, clay),
it was not possible to completely homogenize each sample prior to placement into the
sampling jar. If possible, the entire sample was placed into a glass soil jar. If the entire
sample could not be placed into a single jar, an attempt was made to transfer a
representative sub-sample of the material homogenized in the stainless steel bowl

In general, the auger probes revealed the Site profile within the production area to consist
of a surficial layer of slag and soil mixed with debris consisting of metal turnings, metal
scrap, wood and plastic. The thickness of this material varied from about 0.5 to about 15
feet No discrete buried wastes were encountered! Native soils consisting of sandstone,
gravel, silt, and dark-colored clay grading to orange and gray-colored clay were encountered
beneath the fill material. This assemblage of unconsolidated native materials is characteristic
of a stream terrace, and was probably formed by Buchanan Run located just west of the
fonner production area. The sandstone is probably derived from the lower unit of the
underlying Shenango Formation, which comprises the bedrock beneath the site. In the areas
located toward the western, northwestern, and northern portions of the former production
area, the surficial layer is underlain by a dark brown to black-colored clay layer, which)
grades to a very stiff and relatively impermeable orange to gray-colored mottled clay layer•.
within three (3) feet of the ground surface. The clay sequence appears to be arcaHy
extensive over this region of the property arid is consistent with the observed poor surface
water drainage. The ground water table was not identified in the auger probe borings,
although a small amount of water was encountered perched on top of the previously
described clay layer. { •

2.2.2 Test Pit Samples "'...' ;
'< " " * , - . , = I , . - • - • • - . • f .

Following the completion of drilling activities; test pits were excavated to allow visual
examination of the ground in profile. Each of 5 test pits was located along, the axis of a
radiological and/or magnetic anomaly, as proposed in the Interim Data Report The actual,
position of each test pit in the field was adjusted, where possible, to center it over the
highest micro R meter reading that could be detected in the vicinity of the test pit's
proposed location.; The surface soil sample was; collected at the point where the micro R
meter reading was the highest Following the collection of the surface sample, the test pit
was excavated to undisturbed native soil; typically 23 to 3 feet below the ground surface.:
The test pit walls were then scanned using a micro R meter to identify any elevated points

24
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of radioactivity. Subsequent samples were collected from those areas of the test pit with
elevated micro R meter readings. Field judgment was used to move the mid-wall sample
to those areas with the highest micro R meter readings. The approximate location of each
sample collected from the test pits is shown on the Test Pit/Trench Soil Sample Logs
provided in Appendix C The size and orientation of the sample point identifier (a
rectangular box on the test pit logs) indicates approximately the area from which the sample
was collected.

The test pits generally revealed a profile of the Site in the northwest and northern portions
of the fenced enclosure area that consists of about 0.5 to 2J feet of slag and soil mixed with
metal turnings, metal scrap, wood, plastic, wire, drum lids, tires and glass. In some locations,
what appeared to be a pale yellow to orange-colored sandstone-like material was identified.
In the vicinity of Test Pits 3, 4 and 5, it appeared that the ground surface bad been raised
by slag and assorted debris. In the process of excavating Test Pit 4 a crushed 55-gallon
drum containing a white powder cake was encountered about a foot below the ground
surface in the fill layer. A sample of this material was collected (MRS-TP4-1.5) and
submitted to CEP for a Toxicity Characteristic Leaching Procedure (TCLP) test to
determine if it is above any regulatory limits. The crushed drum and all traces of the white
material it contained were excavated and placed next to the excavation under a plastic cover.

Below the fill material at almost every location was a well defined layer of dark gray to black
colored clay that was very stiff and moist This layer ranged in thickness from about 2 to
6 inches and graded into an orange and gray-colored mottled clay that was very stiff and
moist In most instances the upper surface of the black layer appeared to contain material
similar to the fill layer. No fill materials were encountered below the base of the black
horizon. Furthermore, there was no visual evidence in the walls of the test pits that these
areas of investigation had been excavated previously.

Occasionally, small amounts of water would run into an excavation where a layer of low
permeability had apparently impounded infiltrating precipitation. No evidence was observed
of a water table in any of the test pits. Following the completion of each test pit, the
excavations were filled by returning the materials in the reverse order of their removal.

1-Acre Area Parcels

To ensure that the entire property was investigated, the grounds located outside the
production area were divided into 11 parcels, each equalling approximately 1 acre in area,
as shown on Figure 1 of Appendix A. With the exception of parcels 9, 10 and 11, the 1-
Acre Area parcels are located in densely wooded terrain with moderate undergrowth. The
open area north of the fenced enclosure was overgrown with brush and dense grass
vegetation prior to the field work conducted under the initial Work Plan No. 2 investigations
in the summer of 1991. This brush was cut to ground level in preparing the area for
installation of the 5-meter grid stakes, as discussed in the Interim Data Report
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The samples collected in the 1-acre area parcels were fairly consistent in composition. All
were rich in humus and composed chiefly of loam or silt-loam. No slag or obvious debris
was encountered. A description of the material encountered at each of these surface soft

x_x sampling locations is provided in the 1-Acre Area Sample Logs located in Appendix D.
During the process of locating these sampling points, no evidence was found to suggest that
materials from the facility had ever been disposed of in the wooded areas (i.e., depressions,
mounds, discolored soils, stressed vegetation and/or containers).

t - . . . ' • • • ' . W - • -

Perimeter Samles .

In accordance with Work Plan No. 2, a beginning perimeter sample point was selected 50
feet distant from the fence line that surrounds the former production area. Hie beginning
point was selected in the field to approximate one of the sampling point locations proposed
in approved Work Plan No. Z Sampling points were then located along a line through this
point parallel with the existing fence and at 100 foot intervals.* All of the samples were
composed chiefly of loam or silt-loam. No slag or obvious debris was encountered. Samples
collected in the wooded region along the western boundary of the production area tended
to contain a greater amount of humus. A single sample (MRS-SS/P20-0-0.5) was taken in
Buchanan Run. A description of the material encountered at each of these sample locations
is provided in the Perimeter Sample Logs located in Appendix E.

Following the initial collection of the perimeter samples, an additional perimeter Sample
located in the center of the drainage ditch below the culvert outfall from the building roof
drain was collected. Because this sample began a new SDG, a duplicate was also prepared
and submitted for analysis. - : - ;

2.2.5 Building Samples <:. ; v '

As proposed in the approved Work Plan No. 2, dust samples were collected from 5 areas
delineated in the Interim Data Report and as shown in Figure 5 of Appendix A. This was
accomplished by using a new broom at each sampling location to sweep the dust into a pile.
The pile of dust was then homogenized on the concrete floor and a representative sample
collected in a sample jar. Additionally, a sample of ash-like material was collected from
beneath the floor grate located near the eastern side of the building.

A visual and micro R meter inspection was performed on the interior of the two pits
(sumps) located near the northeast corner of the building. Both sumps appeared to be
intact without any openings or drains. The sumps each have a small pit at the base, which
is fitted with a hose that extends to floor level' It appears that the sumps were emptied by
pumping from the pit through the hose. -Both sumps were virtually free of residual material
at the time of inspection. Approximately 2 ounces of material were collected from each
sump using a wire brush and homogenized to produce a composite sample (MRS-SUMPS).
No unusual observations were made during the inspection of the sumps.

2-6
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23 Summary of Findings

The discussions in this section use the term "elevated levels" which for the purpose of
presenting the following information indicates concentrations and levels of anajytes above
background at and in the vicinity of the METCOA Site. Background levels were determined
from the analytical results obtained during implementation of Work Plan No. 2, and
reported in the Interim Data Report It should be emphasized that although certain analytes
are indicated as "elevated" above background levels, these analytes may not be present
above the risk-based response levels developed in Chapter 3.0.

The results of analyses of samples collected at the METCOA Restart Site, indicate the
presence of elevated levels of the analytes copper a_nd_nickel in the soil samples collected
along the boundary between Area D and AreaE and In Test Pits 2,3 and 4. Also elevated
levels of thorium were revealed in the material in auger probe 2 (Area A) and Test Pits 2,
3, and 5. Among the 1-acre area samples only the sample collected from parcel 3 was found
to contain any elevated compounds, tungsten (133mg/kg). Because of the absence Of other
elevated compounds in this sample, it is likely that this result is erroneous. It should be
pointed out that this was the highest level for tungsten found hi any of the samples collected
on the Site. The perimeter sample collected in the culvert runoff pathway revealed elevated
levels of cadmium, copper, and nickel Levels of lead and molybdenum were moderately
elevated in the perimeter sample collected from the culvert drainage pathway. No elevated
levels of thorium were revealed outside the fenced area. Elevated levels of all analytes
tested were found in the material collected from the floor of the building. The sump sample
revealed only elevated levels of coppcr-ani.nkkeL The thorium level collected from
beneath the floor grate in the building indicated only 7 pCi/gm based upon laboratory
measurement Hand-held micro R meter readings taken during the first phase of the Work
Plan No. 2 investigations and previous ORAU study analytical results indicate thorium values
over 10 pCi/gm may be present beneath the floor grates.

. -' • ; .. ...\ ,' ' . : • * ' . - ' -_ •' '

During the course of the investigation three (3) materials were encountered that were
considered to be related to former operations; an unidentified white-colored material inside
a crushed 55-gallon drum; dust collected from the base of the two (2) sumps inside the'
building; and ashes collected from beneath the Floor Grate inside, the building. A sample
of each was submitted to CEP for a Toricity Characteristic Leaching Procedure (TCLP)
analysis for metals. As reported by CEP, the white-colored cake-like material collected from
the crushed drum encountered in Test Pit 4 revealed no constituents exceeding TCLP
thresholds. However, as reported by CEP, both the material collected from the Sumps and
Floor Grate exceeded the 1 microgram per liter threshold for cadmium at 3.38 and 4.01
respectively/ It should be noted that the sample collected from the sumps constituted almost
all the sediment that could be gathered off its walls and floor. A table containing a summary
of the analytical TCLP laboratory results is presented at the end of Appendix A

2-7
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2.4 Piscnssion of the Analytical Results v t.:-

Collectively, the analytical results reveal that affected soils at the Site are confined to the
surficial fill material within the fenced enclosure area. The ground surface in Areas D, E
and F has been raised by about 0.5 to 2̂  feet of slag and miscellaneous debris material.
Elevated concentrations of analytes at depths below 1 foot were only revealed in areas
where the ground surface had been raised by slag, indicating that the source of the elevated
analytes is the fill material. No areas of foreign/man-made materials that were physically
buried below the natural ground surface were identified Additionally, the analytical results
indicate that downward migration of constituents into the native soils has not occurred

With respect to the thorium analyses, a comparison of analytical data with field micro R
meter readings show that analytically measured levels for thorium are typically lower than
one would expect based upon those measurements taken with a hand-held meter prior to
collecting the samples and of those taken of the sample itself. From visual observations and
monitoring with a micro R meter during the field activities, it is apparent that the thoriated
material is not finely and evenly distributed throughout the surface soil and fill material.
Field observations indicate that the thoriated materials are generally small pieces of metal
or slag that can be located within well defined points or pockets in the field measuring about
a foot in diameter or less within the fenced enclosure area. These thoriated materials are
of varying sizes (ie. thumbnail to grape fruit) and are not distinguishable by the eye from
other surrounding slag materials and metal scrap without using a meter to measure radiation.
Even then, without considerable effort, it was not possible to sift through the material in the
field and identify the individual components emitting radiation. Because of the generally
small but varying sizes of the thoriated materials, it was difficult to identify the actual piece
of material affected The strength of the radiation was observed to be great enough that a
single piece of thoriated material could give a wider area the appearance of being
radioactive.

The difficulty in discerning the thoriated material from surrounding materials became
evident during the collection of samples from the test pits. Although an attempt was made
to locate the highest region of radiation and to collect a surface sample at that point, none
of the soil samples collected revealed laboratory thorium results correlative with the levels
measured in the field In general, a relatively high micro R meter reading would be detected
at the ground surface. A surface soil sample would be collected and monitored in a
background area revealing a considerably lower micro R meter level The lab analytical
results, in turn, usually revealed an even lower value. This suggests that thoriated materials
exist, primarily, in isolated pockets and that the radioactive strength of the isolated pieces
of thoriated material is sufficient to give the appearance of a larger area of impact This
also suggests that thoriated material has not migrated through or below soils beneath the
defined production area. It appears that when field samples were collected, a few pieces
of the thoriated material may have been included This probably constituted a portion of
the isolated pocket of thoriated material. When the laboratory collected a sub-sample of
the material submitted for analysis it may or may not have included the portion of the
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sample containing thoriated material. Hence, the reported analytical result was
considerably less than that measured in the field The outcome of the sampling p
indicates that the thoriated materials exist as isolated pieces of slag or metal in the
fill media in specific locations of the former production area.
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CHAPTER 3.0

DEVELOPMENT OF RESPONSE LEVELS AND RESPONSE ACTION OBJECTIVES

3.1 Introduction ;-- ;

This chapter will present the methodology used for development of risk-based response
levels for the constituents of concern at the Site. Identification of any other response levels
will also be performed which may be applicable to the Site.

The definition of response levels for the Site will allow a comparison of these levels to the
environmental investigative data presented in Section 2.0 and Appendix A of this report.
From this comparison, response action objectives can be identified to be used as a basis for
screening the response technologies and for developing response action alternatives.
Meeting the response action objectives will allow the fulfillment of broader CERCLA
program goals including:

• Protection of public health, welfare and the environment by reducing actual
or potential exposures below risk-based response levels;

• Reduction of mobility, toxicity and/or volume of Site constituents at
concentrations above identified response levels;

3 *2 Identification of Response Levels

The first category of response levels investigated for applicability includes the subset of
chemical-specific and location-specific requirements. Identifying these requirements was
completed using checklists for potential ARARs and other requirements.

Secondly, action-specific requirements were investigated for their applicability based upon
the potential of implementing various technologies and alternatives. Application of these
response levels as appropriate is explained in Chapter 4.0 to screen potential technologies
and in Chapter 5.0 for analyzing response action alternatives. The following provides a
listing of potential response levels contained within the categories described above which
have been identified in conjunction with the projected work and response actions at the
METCOA Restart Site. . ; ,..,.,.
[ . . . - : . , : • • . " -r.; . :• •.-: • .- . .'r.t-•;'.;. ,-' - : .. " ; : • .. •: - -;-; -••• ' ..- -
3.2.1 Chemical-Specific Response Levels .,.

There are no chemical specific response levels that have been identified for potential
contaminants associated .with Site soils (the media of concern). A level of 10 pCi/gm of
natural thorium 232 is the limit proposed by EPA for allowable radioactive contamination
in soils at the Site. This level is consistent with Option 1 of the Nuclear Regulatory
Commission's Branch Technical Position (A-NRC-A22089-00), dated October 23, 1981 as



it relates to sites to be released for unrestricted use. Option 2 of the Branch Technical
Position may also serve as an appropriate standard or chemical-specific response level for
thorium. Option 2 allows a level of 50 pci/gm of natural thorium 232 in soils that are:

• Buried at a minimum depth of 4 feet
• Stabilized in place to prevent any transportation off-site.
* Buried to prevent any future exposure to the general public that

would exceed the limits expressed in Option 1 (lÔ r/hr above background.)

As indicated in the approved Work Plan No. 2, Option 2 may also be proposed to be
utilized if materials destined for hazardous waste burial sites exhibit non-uniform
concentrations above this 10 pCi/gm, but less than 50 pCi/gm. A copy of the Nuclear
Regulatory Commissionŝ  Branch Technical Position is provided hi Appendix F.

3.2.2 Location-Specific Response Levels

Location-specific response levels consist of restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they occur in a specific
location such as a wetland, floodplain, seismic zone, historic place, or sensitive ecosystem.
These requirements relate to the geographical or physical position of the site rather than the
nature of the contaminants or the proposed response actions.

A review of various State and Federal regulatory statutes has not revealed any apparent
requirements associated with the specific location of the METCOA Restart Site which would
trigger location-specific response levels.

3.23 Action-Specific Response Levels

Action-specific response levels are usually technology- or activity- based requirements or
limitations relating to implementation of specific response actions. These requirements
typically define acceptable treatment, storage, and disposal procedures for hazardous
substances. In addition, the requirements generally set performance or design standards for
site-specific activities related to implementing various response action technologies and
alternatives. •'f

Since the applications of action-specific response levels are dependent on the particular
technology or response action to be implemented, they are discussed in Chapters 4.0 and 5.0.
Specifically considered are requirements which correspond to implementation of specific
response options such as health and safety and transportation-related regulations. Also
technology specific, regulatory requirements for such procedures as excavation, capping, etc.
are identified as necessary for alternative evaluation.
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33 Development of Risk-Based Response Levels • -

The following section will present the methodology used for development of risk-based
response levels for the constituents of concern at the Site. The ' risk-based response levels
have been developed in accordance with the protocols presented in Section 4.12 of the
approved Work Plan No. 2. EPA guidance documents have been used where necessary to
obtain appropriate exposure coefficients. In addition, EPA default values have been used
where Site-specific information does not permit the use of empirical data.

33.1 Background/Introduction ., . , '

Response levels can be defined as concentration goals for individual chemicals in a specific
medium for the land use combinations that may be present at CERCLA sites. The first
source of response levels is the collection of regulatory requirements that may be applicable
at a given site. If these requirements are not available for all constituents of concern, risk-
based response levels must be developed to determine if response is necessary, and to what
extent the response should be performed. Response levels are developed from risk-based
calculations that set concentration limits using carcinogenic and/or noncarcinbgenic toxicity
values under specific exposure conditions.

Calculation of risk-based response levels proceeds in the following manner:

1) . Identification of media of concern, chemicals of concern, and future land use
, ; . , (Development of conceptual model) . _ r

2) Determination of appropriate exposure pathways, parameters, and equations
(Exposure Assessment) ..', •• . . . . , - . . ;
» * . . - - - . • - . ' - . . „ , , . . . - .1 . • - - ; , _ . . !

3) Determination of appropriate toxicity indices (Toxicity Assessment)

- 4) , Identification of target risk levels/Calculation of risk-based response levels
: (Risk Characterization)," : , ,, ,-

5) Determination of cleanup objectives that will provide a high level of
i confidence of satisfying targeted risk levels (Development of Response

Objectives) <

The following sections present the methodology employed in each of the listed steps, and
the resulting risk-based response levels. Existing site soil concentration data are then
analyzed to determine if it currently and adequately meets the response levels; if not, areas
of the Site are identified for which response is warranted. "V , ,

, 3-3
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33.2 Development of Conceptual Model

The materials of concern at the METCOA Site are metals and inorganics which previous
field and laboratory observations indicate are relatively immobile in the environment
Observations made at the Site indicate that the inorganic constituents in soil exist primarily
in the form of turnings, slag particles, or pieces of miscellaneous metal material. In this
state, the materials are inert and practically immobile under normal environmental
conditions. Previous Site investigations performed by EPA and others have characterized
the physical setting of the Site (e.g., climate, meteorology, geologic setting, soils, and
hydrogeology) in sufficient detail, and have shown that the groundwater is not a potential
recipient or pathway of Site-related constituents. The conceptual model, therefore, focuses
on the remaining potential soil, surface water, sediment, and air pathways.

The Site is currently secured and vacant (with the exception of periodic government and
Response Group activities). No current demand exists for future use of the Site. The
current owner of the Site, the Lawrence County Industrial Development Authority, has not
expressed any specific plans for the future use of the Site. As a result, it is most probable
that the Site will remain unoccupied for some time.

The building on-Site is currently used to house drummed materials. Certain potential
response action options, which are discussed further in Chapter 4.0 and 5.0, contemplate the
continued use of the building as an integral part of a possible response action at the Site.
As with the remainder of the Site, the probable reasonable future use of the building is that
it will remain vacant, other than for its utilization as part of any response action. In light
of the indications that the present owner will cooperate with deed restrictions and will notify
EPA of any proposed change in its use, the conceptual model considers the building's future
use to be an integral part of the response actions at the Site. This model is particularly
applicable because, in the options analyzed herein, any future use of the building that is
inconsistent with its use as part of the response will require notice to and approval by EPA
- < . • - . - " - - • - . ' - . ,Consideration of the potential for future residential use of a site is usually included in any
assessment However, proper consideration must be given to the Site-specific circumstances
in accordance with the NCP and current guidance hi considering whether this assessment
should be made. In particular, communications with the Lawrence County Planning
Commission indicate that the Site's current zoning designation is for industrial use and that
there is no reasonable expectation that the designation will change. Moreover, the current
surrounding land use indicates the lack of any economic pressure to convert the Site from
its present state to residential use. Further* representatives of Lawrence County Industrial
Development Authority; the present owner of the Site, have indicated that the Authority
would cooperate in a response option that would include deed restrictions and would require
their notification to EPA that a future user intended to change the Site's present' status.
Future users could be required to comply with any EPA requirements and to gain EPA
approval before commencing any activities or operations on the Site. Future residential use
can therefore be eliminated as a reasonable potential use scenario for the Site. This
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elimination is based upon the proper considerations of Site-specific circumstances, including
ly zoning and neighboring land use.

Similarly, an assumption of future construction or industrial land use may not be justifiable
if the probability that the Site will actually support such use in the future is exceedingly
small. Although the probability of such uses of the METCOA Site does appear relatively
small, at least for the near term future, this Report adopts a conservative approach and fully
analyzes these land use scenarios for risk assessment purposes.

: ' • , . " - ' " " * . .
Based upon the above discussions of reasonable future potential use of the Site and in
consideration of the potential completed exposure pathways, the conceptual model for the
Site has been developed. The exposure scenarios documented in Table 3-1 are identified
for the conceptual model under the current conditions and future potential activities at the
METCOA Site. These scenarios provide the framework for determining the frequency, type,
and duration of potential exposure to Site-related materials. The four (4) scenarios
considered include present non-occupied conditions, future access and use restrictions
utilizing institutional controls, future use of a newly-constructed building on the most
contaminated portion of the Site, and future industrial land use. The first and second
scenarios, for the purposes of this objective risk assessment, are equivalent in terms of
exposure pathways, parameters and default values. They are therefore not separately
indicated in Table 3-1 or analyzed separately in subsequent sections.

i 3*3-3 Exposure Assessment
*̂-̂  I ; •

The four (4) scenarios deemed appropriate for the development of risk-based response
levels are: present non-occupied site conditions, future access and use restrictions utilizing
institutional controls, future construction of a building on the most contaminated portion of
the Site, and future industrial use of the property. The appropriate exposure pathways,
equations, and parameters are discussed in the following text for each scenario. However,
for purposes of the objective risk assessment, the first and second scenarios listed above are
deemed equivalent in terms of exposure pathways, equations, and parameters and therefore,
will not be addressed individually.

1 . - . a- • > ' i

Under present conditions, children are selected as the most sensitive subpopulation with
potential for current exposure to Site-related compounds, and are assumed to periodically
visit the Site area outside of the existing fenceline. The following pathways were therefore
considered as a comprehensive assessment of potential risks under present conditions:', i

Direct soil contact by children outside the existing fenceline
Fugitive dust emission via wind erosion, subsequently inhaled by near-by
residents I • ; • • <-.' \

' i '. *
Extensive sediment data in the drainage ditch to Buchanan Run has not been collected
through earlier Site investigations or in the work required by EPA's Order; thus, this analysis
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does not include a quantitative assessment of sediment-related pathways. Surface water
quality data from previous EPA studies show no detectable concentrations of Site-related
compounds. In addition, the drainage ditch from the Site to Buchanan Run exhibits only
periodic intermittent flow and is not expected to pose a viable exposure pathway. Therefore,
surface water was eliminated as a pathway of concern. Exposure parameters for the
remaining pathways are listed in Table 3-2. *'

Additional, Indirect exposure pathways were also considered. One of these is the potential
transport of Site-related dust to nearby residences, possibly contributing both to surface soil
and indoor dust deposition in these areas. Studies around smelters indicate that when
indoor environments are relatively remote from a strong point source of pollution, indoor
particle pollutant concentrations average 35% of those in airborne dusts outdoors and 75%
of those in surrounding soils (EPA, 1991). Extensive off-site soil sampling shows no evidence
of off-site surface soil contamination. This pathway was therefore eliminated from further
consideration. Further analysis of the indoor dust pathway yields a similar conclusion; -2*̂ 1
ingestion of fugitive dusts as indoor dust would pose no carcinogenic risk (none of the Site- /A.
related compounds is carcinogenic by the oral route), and would pose no significant -
noncarcinogenic hazard due to the relatively small and insignificant contribution of outdoor *°
dust to indoor dust concentrations.

The future use scenario encompasses consideration of the risks posed to construction
workers during Site preparation activities for a new building (excavation for building
foundations), and occupancy of the Site by a future tenant engaged in light manufacturing
activities. However, the potential of these scenarios actually occurring is remote, at least
over the short-term, given current zoning, lack of pressure to build or conduct industrial
activities at the Site, and continued recession in the local economy generally. Moreover,
future construction or industrial activities at the Site can be precluded, controlled, or made
subject to additional clean-up or other prerequisites through the imposition of institutional
controls. The following pathways were considered as a comprehensive assessment of
potential risks under possible future conditions: " i

'•" '•• • : t
Direct soil contact by construction workers -. j
Fugitive dust emission via site preparation activities, subsequently inhaled by
construction workers 1 j •
Direct soil contact by future employees ;, '
Fugitive dust emission via normal workday activities, subsequently inhaled by
future employees ;

! ^ ,
t

It is assumed that any hypothetical future indoor industrial activities would be under the
purview of OSHA Because of multiple factors including the local economy, lack of pressure
to utilize the Site, and the potential need to manage mixed-wastes on-Site, such industrial
use of the existing building is not presently a plausible scenario. Prediction of 'exposure
during hypothetical indoor activities is thus not within the scope of this assessment.

3-7
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Exposure parameters for the construction scenario are presented in Table 3-2. Exposure
parameters for future employees are standard default assumptions for industrial/commercial
use, as presented in EPA, 1991. ^̂

The methodology underlying the calculations herein is designed to produce an estimate of
the "reasonable maximum exposure". The "reasonable maximum exposure" is defined as the
maximum exposure that is reasonably expected to occur at a site under a given set of
conditions. The methodology is in accordance with that specified in current EPA guidance.
Standard EPA default exposure assumptions were applied unless more appropriate
scientifically defensible values were available. However, it should be noted that the exposure
calculations are extremely conservative and employ some assumptions or default values
which are far more demanding than actual anticipated conditions. Under these assumptions,
the future worker scenario provides the most restrictive conditions for determining response
goals for Site-related constituents in soil.

33.4 Toxicitv Assessment

Toxicity assessment includes the determination of acceptable intakes for each of the selected
chemicals, over the duration of the identified exposure pathway. The level of intake of a
chemical that can be regarded as acceptable will depend upon the frequency and duration
of the intake. The acceptable intake of a substance, which accumulates in the body, will be
much lower when the dose is continuous over many years (such as ingestion of drinking
water) than for a tolerable short-term exposure dose (such as inhalation of fugitive dust
emissions during excavation). Thus, the appropriate acceptable intake must be matched with v j
the applicable exposure pathway.

The constituents of concern for this investigation and assessment were previously determined
through the Interim Data Report, and consist of cadmium, copper, lead, molybdenum,
nickel, and tungsten. Thoriated materials are not addressed in the determination of risk-
based response levels, since EPA has already indicated appropriate potential response levels
for thorium.

A number of sources of toxicity information exist, and they may vary in the strength of their
scientific evidence. A protocol was established to determine acceptable intakes, defining a
hierarchy of sources to be consulted and the methodology for determining toxicity values.
The protocol is intended to meet current EPA policy and to employ methodologies adopted
and/or developed by the National Academy of Sciences. Toxicity values for the chemicals
of concern at the METCOA Restart Site were obtained with reference to the following
hierarchy of sources:

1) Toxicity values were obtained from the Integrated Risk Information System
(IRIS) database. This database contains the chronic Reference Doses (RfDs)
and Cancer Potency Factors (CPFs), which have been verified by EPA's RfD
and Carcinogen Risk Assessment Verification Endeavor (CRAVE)
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workgroups, and is, thus,.the agency's preferred source for toxicity values.
IRIS supersedes all other information sources except where better scientific
information exists.

2) For toxicity values which'_ are unavailable on IRIS, the next most current
source of information is the Health Effects Assessment Summary Tables
(HEAST), a quarterly publication from the EPA. HEAST contains interim
as well as verified RfDs and CPFs. Supporting toxicity information for
verified values is provided in an extensive reference section of HEAST.

3) Toxicity values that are not in either IRIS or HEAST were derived from data
in toxicological profiles for individual compounds compiled by the Agency for
Toxic Substances and Disease Registry (ATDSR). These documents provide
results from a number of toxicological studies as well as the methodologies
and assumptions used in these studies. Toxicological values for a given
compound were derived from the study summarizing the best available data
or die set of data which exhibited either'the lowest value for Lowest-
Observed-Effect-Level (LOEL), or the highest No-Obseryed-Effect-Level
(NOEL). The LOEL is the lowest dosage at which some effect is shown. The
NOEL is the dosage at which no observed effect or response is noted.
Derivation of the acceptable daily intake incorporated uncertainly factors for
extrapolation of data from animals to humans, calculation of the human-

. equivalent dose, and interspecics variability in sensitivity of the toxicant.

4) If a toxicological profile from ATSDR was not available, toxicity data were
obtained in a literature search of EPA sources in the following order:

a) Health Assessment Documents .
; b) 'Health Effects Assessments

c) Health Advisories , .
d) Registry of Toxic Effects of Chemical Substances (RTECS) and

: Hazardous Substances Data Bank (HSDB). .
- - ' * % ' - . : i . : . . , • . . „ ' • . . • . ' . ' . . " , \

5) If the above sources could not provide data, Toxline and other related
databases and journals were searched for relevant dose-response studies upon
which to derive toxicity values, using sound, defensible principles of toxicology.

6) If the above sources could not provide data, toxicity values were derived from
Threshold Limit Values (TLVs). Acceptable intake levels can be derived from
TLVs by correcting for continuous exposure and dividing by appropriate and
conservative safety factors. '

7) If toxicity data did not exist in any of the above sources, LD* data for a given
compound were compiled. The lowest oral LD50 value for any species was
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divided by appropriate safety factors, depending upon the anticipated length
o f exposure. , /

8) For chemicals which lack any toxicity information, the concept of structure-
activity relationships was applied. This concept allows the derivation of an
acceptable intake for a chemical by inference and analogy to closely related
compounds. Professional judgement is tempered with conservatism in these
instances.

The process of determining acceptable intakes, where no toxicity values were available from
IRIS or HEAST, is documented for each analyte of interest at the Site and is presented in
Appendix G. Acceptable intakes for each chemical of concern corresponding to each type
of exposure scenario (chronic or subchronic; oral or inhalation) are presented •-> Tables 3-3
and 3-4.

33.5 Risk Characterization

A "baseline" risk assessment is generated at this point as a screening tool Four (4) scenarios
have been postulated for current and future use of the Site and have been previously
described. The most restrictive yet reasonable scenario under which the most exposure is
incurred and the corresponding risk-based response levels would be the lowest is identified
by performing a baseline risk assessment and selecting for further use that scenario which
poses the greatest potential risk. The baseline risk assessment utilizes the exposure
assumptions and toxicity values developed in the preceding sections, and the calculated ^̂
upper 95% confidence intervals of the means of the appropriate soil data sets. Raw data
are included as Table 5, in Appendix G. The statistical treatment of that data is discussed
in greater detail in the following section. The attendant calculations and summaries are
presented in Tables 6 through 17, in Appendix G. Based upon this information, the future
industrial employee scenario emerges as the scenario on which further analysis of risk-based
response levels will focus.

The target risk levels selected for use in the calculation of risk-based response levels are as
follows: ,

For carcinogenic effects, concentrations are calculated that correspond to a
total incremental risk of 104 as a result of exposure to ajl potential
carcinogens from all significant pathways for all media. .

"' ' " " i • •
'' • - . "1 • " , : - . -.

_ . - For noncarcinogens, concentrations are calculated that correspond to a hazard
index of 1, which is the level of combined exposure, with respect to the most
sensitive specific target organ, to all chemicals of potential concern from ajl
significant exposure pathways for §J1 media, below which it is unlikely for even
sensitive populations to experience adverse health effects.
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Table 3-4
Summary of Subchronic Toxicity Values for Chemicals of Potential Concern (a)
METCOA Restart She. Pulaski. PA

Chemicals
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

EPA-darivad
Oral

RfD values

3.706-02 tb)

4.00E-03 (b)
2.00C-02 <b)

Proviaional
Oral ;

RfD value*
2.30E-03 («)

2.30E-03 (e)

2.00E-01 <c)

Provisional
Inhalation
RID valuaa
S.80E-04 (o)
1.00E-02IO
4.29E-04 (c)
1 .OOE-01 (e)
1 -70E-04 (o)
5. TOE-02 (c)

Dermal
Provteional
RfD valuaa
2.30E-03 (d)
6.17*02 (d)
1.87E-02(d)
4.00E-03 (d)
4.S5E-01 (d)
2.00C-01 <d)

(a) Subchronic valuaa ara u*ad for txpoaura durationa between 2 weeki and
7 year*. aeeordinQ to EPA guideline*. Subchronic value* ire appropriately
applied to construction workers anticipated to ba involved at the site for no
mors than • 6-month period.

(b) IRIS or HEAST
(c) Sea Appendix 0. Toxicity Profiles, for darivation of provisional toxicity valuea
(d) Dermal RfD values ara expressed ss absorbed doses and ara calculated

by adjust'"?, or*1 values for gestrointestinal absorption efficiency (EPA. 1989)
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It should be noted that these target risk levels are significantly more restrictive than those
presented in EPA's current guidance for development of risk-based preliminary remediation
goals (U.S. EPA; RAGS, Parts B & C, 1991). This represents the EPA-recommended
"point of departure," and does not attempt to approach a target cancer risk of 1 in 10,000
(i.e., 1 x 10"4) that is within the range of acceptability according to the NCP and articulated
in recent EPA policy guidance (OSWER Directive 9355.0-30).

Utilizing the selected target risk levels, risks from exposures to the six (6) analytes of
possible concern are calculated under the future worker scenario (the most restrictive
exposure scenario), and are presented in Table 3-5. Exposure assumptions utilized in the
baseline risk assessment were replaced with default exposure assumptions as presented in
EPA (1991) for the calculation of risk-based response levels. This was done so that a
comprehensive, recognizable and conservative methodology would serve as the basis for
response action. Documentation of the calculation process is presented in Tables 18 through
20 located in Appendix G. Table 18 in Appendix G, presents the calculation of response
levels corresponding to an individual chemical hazard index of 1.0. Table 19 in Appendix
G, presents a recalculation utilizing renal-specific provisional RfDs to produce response
levels corresponding to a combined total hazard index of 1.0. Table 20 in Appendix G,
calculates the final response levels for nickel and cadmium, additionally incorporating
considerations of their relative contributions to Site-related risk.

33.6 Definition of Potential Response Action Areas

Definition of potential response action areas consists of two steps:
i

1) Comparison of the upper bound Site-wide average concentrations with
response levels, in order to determine if further consideration of response
action is warranted under the constraints of default assumptions concerning
potential exposure to future employees. •

2) Determination of areas requiring remediation, in order that a focused and
effective response action strategy can be developed.

i i • • '
33.6.1 Comparison of Site-Wide Average Concentrations with Response Levels

i : -t ; ;
Comparison of Site-wide concentrations with risk-based response levels first requires that
appropriate calculation of mean and upper 95th confidence interval of the mean
concentration for the constituents of concern be performed. Soil sampling data collected
during the METCOA Restart Site investigation were statistically evaluated for use in this
step. These data were discussed in Chapter 2.0 and are presented in Appendix A. Six (6)
on-site soil samples collected during the Interim Data Report investigation were included
in the analysis as well.
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For each constituent, the mean, standard deviation, and upper 95th percent confidence limit
of the mean were calculated. Statistical evaluation indicated that in some instances
constituent concentrations in Site soils approximated a log-normal distribution, while in other
instances the distribution described a normal curve. For each constituent, therefore, the
mean and upper 95th percent confidence interval of the mean were calculated under both
an assumption of normal and log-normal distributions. Results of this analysis revealed that
in approximately half of the cases, the upper 95th percent confidence interval of the mean
concentration was lower if a log-normal distribution was assumed. In the other instances,
the upper 95th percent confidence limit of the mean concentration of the normal distribution
was lower than that calculated for a log-normal distribution. >

In order to maintain a consistent approach to the data evaluation, it was necessary to
assume some form of distribution for constituent concentrations at the Site. Since neither
of the distributions consistently produced a higher value for the upper confidence limit of
the mean concentration, the decision was made to assume conservatively that all
contaminant concentrations exhibited a normal distribution. In the case of cadmium and
nickel, the constituents contributing the majority of Site-related risk, the assumption of a
normal distribution resulted in a conservative estimate, since in both cases the value of the
upper confidence limit was higher when a normal distribution, as opposed to a log-normal
distribution, was assumed.

Determination of the assumed distribution of the data is a critical step in all risk assessment
exercises,'but especially important when the data will be used to decide whether or not
current or future site conditions attain a specified cleanup standard. Raw data are presented
in Appendix G, Table 5. Tables 1 and 2, in Appendix G, depict the distribution and
frequency histograms of concentration data for cadmium and nickel in surface soil, while
Tables 3 and 4, also in Appendix G, graphically present the results of .the Kolmogorov-
Smirnov test for log-normal "goodness-of-fit". It should be noted that the design of the Site
sampling survey resulting from the Interim Data Report recommendations leads to a bias
of data; e.g., "hot spots1'are intentionally sought and more intensively sampled than areas
with little evidence of contamination. It is highly probable that such sampling bias will lead
to an overestimation of average Site soil concentrations.

As discussed above, the assumption of normality was utilized in the calculation of mean and
upper 95th confidence interval of mean concentrations. Upper 95th confidence intervals of
the mean concentrations of cadmium and nickel in Site soils exceed their response levels of
1,307 and 18,554 mg/kg, respectively. Some further action is, therefore, indicated for these
constituents. <-;. •--;;<."• i .>— • . ;-, i :-,;- •>:;•< •;••'• •-' • • - . - // /,-.

33.6.2 Methodology for Determining Areas Requiring Response
"'-•' . - ' • • . . - - ' i v y - ' : , . ; ' . ' » - ' . I , : ' ; ; / ' ' . - ; , , : - ; ' • • : . - -
Since the average Site soil concentrations are above the indicated response levels further
; investigation of potential response actions is warranted. In this context further investigation
means the delineation of areas of the Site for which response would significantly decrease
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Site-related risks. It is important to reiterate that the response levels calculated in the
preceding section represent acceptable Site-wide average concentrations of constituents in
soils that should hot be exceeded. If the entire Site were remediated to this level, significant
and unnecessary overcleaning would take place; the resulting Site-wide average
concentration would fall well below the response level The delineation of areas requiring
response is therefore not a point-by-point comparison of sampling results to an appropriate
response level. A number of methods do exist, however, each of which were considered in
this analysis.

The first option is the calculation of a range of values around the response level, identifying
with 95% confidence the maximum concentration that may remain in place without the Site-
wide average concentration exceeding the response level. Only areas exceeding this upper
tolerance limit need be addressed. However, EPA (1989) states: "The assumption that the
data have a normal distribution (or that a suitable transformation of the data is
approximately normal) is critical to this test." This methodology was judged to be
inappropriate for use in this study. Tolerance limits were calculated as per EPA (1989b) for
illustrative purposes, and disclose the nonapplicability of the methodology in this instance;
for example, the tolerance limit for cadmium was estimated as 5040 mg/kg for a response
level of 1307 mg/kg.

A second approach is the delineation of areas requiring action through an iterative process,
with risk assessment being performed at every iteration to indicate when an appropriate
level of cleanup has been defined. " Concentrations of cadmium and nickel at various
sampling; points, starting with the sampling point posing the highest risk are assumed to be
remediated to at least the target response levels and new 95% confidence limits of the mean
concentrations are calculated. The risk potentially posed by these new conditions, using the
exposure assumptions already defined during the calculation of response levels, is examined
in comparison to the target risk levels. This process is repeated until the target risk levels
are met. In this manner, discrete and explicit areas are defined for response, and it can be
demonstrated that addressing these areas will ensure adequate protection of public health
and the environment. The resulting effort is, therefore, more focused and effective in
protecting human health. This approach requires no additional assumptions concerning
distribution of data, and was selected for use in this analysis! The supporting documentation
for the iterative risk assessments is given in Appendix G, Tables 21 through 28. References
described in the preceding sections are listed in the bibliography at the end of this Chapter.

The application of this iterative approach to define areas of the* Site appropriate for
response action are depicted in the following four (4) figures. Figure 3-2 shows those areas
of the Site selected for response action based upon the cadmium values from the data set
and Figure 3-3 shows response action areas selected for nickel The smallest "remediable
unit" shown in these figures was assumed to be 2500 square feet based upon appropriate
construction equipment considerations. Figure 3-1 depicts those areas of the Site selected
for radiological response action based upon micro R meter readings taken in the field at the
five (5) meter grid nodes during the Interim Data Report investigation. These-field
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measurement values were used to delineate radiologic response action areas rather than the
laboratory analytical values based on the belief that the field measurements more accurately
depict the true distribution of radioactive materials at the Site, as discussed in Chapter 2.0,
Section 2.4. The response action areas depicted on Figure 3-1 are very conservative in that
they were selected to represent all Site areas above background and are therefore more
extensive than is probably required to meet the 10 pCi/gm Site criteria discussed in Section
.3.2.1 of this Chapter. More precise delineation of radiologic response action areas would
be accomplished by additional field measurements taken prior to response at the Site.
Figure 3-4 illustrates the positions of radiologic and non-radiologic response action areas in
relation to one another. , ; .!.•..' {

3.4 Response Action Objectives

Based upon the foregoing description of response levels and development of risk-based
response action levels, the objectives to be accomplished by the technologies and alternatives
evaluated in subsequent chapters of this report are: •-

:• -\ For radiologic response action areas, . ' . . . . .

Comply with Option 1 or 2 of the Nuclear Regulatory Commission's
I Branch Technical Position (A-NRC-A22089-00) dated October 23,

" " ' ' " '

- Allow release of the Site for future unrestricted use (based on level of
' radioactivity). ,. f

For non-radiologic response action areas, . -

- Comply with the risk-based response levels for cadmium and nickel by
addressing the action areas depicted on Figures 3-2 and 3-3.

Comply with any action-specific response levels associated with
implementing a particular technology or alternative at the Site.

Prevent potential future exposures within the building interior through
institutional controls.
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- CHAPTER 4.0
- -' -' .. - - -. - :". • : • : - . , < : - . --. , - . , - , , - :

IDENTIFICATION AND SCREENING OF RESPONSE ACTION
; TECHNOLOGIES/OPTIONS r

4.1 Introduction > >r

This chapter will discuss technologies that may be potentially applicable for addressing the
type, form and volume of materials in various categories that have been identified above the
response levels developed in the preceding chapter. A screening process will be performed
on these technologies for each category of materials to eliminate those that are readily seen
to be inappropriate for the Site. - '• : ̂

As a result of the technology 'screening procedure, several potentially appropriate
alternatives may be identified for each material category. These alternatives are examined
in more detail in Chapter 5.0 of the Management Options/Analysis Report : The following
sections identify and screen response action technologies and options for the three (3)
material categories present at the METCOA Site. : .

4.2 Radioactive Materials

The presence of low-level radioactive materials at a CERCLA site present two special
considerations. These are: .

e Radioactive constituents cannot be altered or destroyed by treatment
technologies like many other hazardous substance components.

, ' . 1 ., • ' - - ' i : , ' r . " . . . . . , - . * - .

• Measurement and detection of radioactivity can be performed by qualified
' personnel on a "real-time" basis (on-site) whereas hazardous substance

components generally require off-site laboratory analysis for detection and
accurate quantification. . ::•

Because of these factors and the type and distribution of radioactive materials remaining at
the Site, technologies that provide on-Site separation of the radioactive components using
detection instrumentation located at the Site are especially promising. These separation
processes could be used to treat site residuals identified above response levels to produce
a large amount of soils and debris below the lOpCi/gm regulatory requirement and a
correspondingly small amount of material above this limit. In this way the volume of
"radioactive material" can be significantly reduced for subsequent management

The capability of performing this work on-site with "real-time" detection of levels of residual
radioactivity indicates that this portion of a response action should be conducted first.
Subsequent response actions to address distribution of non-radiological inorganic constituents
above identified response levels could then proceed. These subsequent response actions

44
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would be performed on that portion of the material found to be below the 10 pCi/gm
radioactive response level but above non-radiological inorganic constituent response levels.

Provided in Section 4.2 of the approved Work Plan No.2 is a listing and description of some
remediation technologies that may be applicable to sites determined to have radioactive soil
materials. This list which was obtained from "Assessment of Technologies for the
Remediation of Radioactively Contaminated Superfund Sites"; Office of Solid Waste and
Emergency Response, Office of Radiation Programs, USEPA, Washington, DC; EPA/540/2-
90/001; January 1990, is repeated here for reference:

Description of Radioactive Soil Remediation Technologies

Capping....involves covering the contaminated site with a barrier sufficiently thick and
impermeable to minimize the diffusion of radon gas and attenuate the gamma
radiation associated with the radionuclides.

Vertical Barriers....are walls installed around the contaminated zone to help confine
the material and prevent any further or future migration.

Land Encapsulation....addresses excavated contaminated soil which is redeposited at
a site that has been provided with complete barrier protection (plastic liners and
impermeable materials).

Stabilization/Solidificatlon....immobilizes radionuclides (and could attenuate radon
emanation) by trapping them in an impervious matrix. The solidification agent
(Portland cement, silica grout, etc.) is injected in situ or mixed with excavated soils.

Vitrification....is a process that can immobilize radioactive contaminants by heating
the contaminated material to its melting temperature and then cooling to a solid
glassy mass.

Soil Washing ...involves water (with or without additives) to wash contaminated waste.
Some contaminants are soluble in water while others are washed free of soil particles.
Physical separation techniques are then used to separate the soil into clean and
contaminated fractions.

Chemical Extractioa~..removes contaminants by mixing soil with chemicals. , The
product is separated into cleaned and contaminated soil fractions and a liquid extract
containing radionuclides. The soluble radionuclides are separated from the extractant
by ion exchange, co-precipitation, or membrane filtration.
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• Physical Separation....uses screening, classification, flotation, and gravity concentration
to separate fine soil particles which may contain radioactive contaminants. Screening
is a mechanical separation based on particle size differences. Classification involves
the separation of particles based on their settling rate in fluids, normally water.

The response action objectives for radioactive materials stated in Chapter 3.0 of this report
indicate that the implementation of response actions should be designed to:

• Comply with Option 1 or 2 of the Nuclear Regulatory Commission's Branch
Technical Position (A-NRC-A22089-00) dated October 23, 1981.

• In accordance with the above, allow release of the Site for future unrestricted
use (based on the level of radioactivity). : -

Complying with Option 1 of NRC's Branch Technical Position, or releasing the Site for
future unrestricted use may be adversely impacted by the potential closure of off-Site low-
level radioactive disposal facilities or limitations on shipments from certain states to these
facilities after December 31, 1992. Should these developments hinder the attainment of
response action objectives, it may be necessary to re-evaluate and include on-Site
management options for radioactive materials as provided for in Option 2 of NRC's Branch
Technical Position or alternate on-Site management standards.

' - -' • * • -j - ' • - • •• • - - ' > - - •
With these considerations and objectives in mind, the preceding list of potential technologies
can be readily evaluated. The following table provides a summary of evaluation rationale
and whether the technology will be analyzed further in this Report and if it should be
retained for potential future analysis if conditions warrant

Evaluation of Radioactive Soil Remediation Technologies

.; Further Analysis Retain for
Technology Evaluation Rationale In This Report Future Analysis

Capping At a minimum require four (4) No Yes
feet of cover to comply with
Option 2 of NRCs BTP.
Compliance with Option 1 not
feasible. .,-.- ,:;-.- .

- -. - -T. T - ' - ' -

Vertical Barriers . Non-compliance with both No No
Option 1 and Option 2 of NRC's
BTP.
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Land Non-radiological hazardous cons- No Yes ^
Encapsulation tituents would render off-site

land encapsulation not feasible. s—
On-Site would at a minimum require
four (4) feet of cover to comply
with Option 2 of NRC's BTP.
Compliance with Option 1 not
feasible.

Stabilization/ At a minimum requires four (4) feet No Yes
Solidification of cover over stabilized/solidified

material to comply with NRC's BTP
Option 2. Compliance with Option 1
non feasible.

Vitrification At a minimum requires four (4) No Yes
feet of cover over vitrified
material to comply with NRC's BTP
Option 2. Compliance with Option
1 not feasbfle.

Excavation with Excavated materials potentially No Yes
Off-Site Disposal contain mixed-waste which cannot

be handled by existing off-Site V_̂
low-level radioactive disposal
facilities.

Soil Washing Radionuclides at the METCOA Site No No
are insoluble and of differing
size and density preventing removal
by soil washing techniques.

Chemical Radionuclides removed by chemicals Yes Yes
Extraction into liquid extract after debris

removal and grinding operations.

Physical Debris screening and subsequent Yes Yes
Separation physical separation of radio-

nuclides by mechanical conveyor
sorting devices utilizing radiation
detection equipment.

Based upon the above evaluation process, technologies employing chemical extraction or
physical separation have been retained for further analysis in the Report as radiological
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material response action alternatives. Both of these technologies employ a process by which
the radionuclide content of the soil and debris is separated from the remaining soil and
debris media. This would accomplish volume reduction and allow the non-radiological
portion to be processed for those constituents above non-radiological response levels, if
necessary.

43 Non-Radioactive Materials , »*•••'

The response action objectives for non-radioactive materials stated in Chapter 3.0 of this
report indicate that the implementation of response actions should be designed to:

• Comply with the risk-based response levels developed for non-radiological
inorganic constituents.

* Comply with any action-specific response levels associated with implementing
a particular technology or alternative at the Site. : T

• Prevent potential exposures within the building interior through institutional
controls. , ;

In this section technologies are screened based upon their potential to meet these objectives
and their general applicability and appropriateness for the type, volume and distribution of
constituents at the METCOA Site. The identification of soil response action technologies
involved a review of available literature including-USEPA documents: "Guidance for
Conducting Remedial Investigation and Feasibility Studies Under CERCLA, Interim
Report"; "Handbook for Evaluating Remedial Action Technology Plans"; and "Engineering
Evaluation/Cost Analysis Guidance for Non-Time Critical Removal Actions, Draft". These
documents were reviewed to identify technologies that may be potentially applicable for soil
response actions. '-••'.•' — : ^ ^ . \ :.; ..

It should be emphasized, as stated in the previous section, that any response action
implemented to address non-radioactive materials would only be undertaken after the
selected response action is completed that addresses radioactive materials. Addressing the
Site in this chronological order will minimize the potential for developing mixed-waste
residuals as a result of implementing the response action alternatives.

Technologies that were readily identified from comprehensive lists as worthy of further
consideration and screening analysis for the METCOA Site included the following
subcategories and processes: : r .:• , : : ,

Containment J . ' ̂  :: :
• • : • ; • , _ . . . - . - , ' . - , . . .

••/'/.•-.. "•:•.:. 'Capping' ' i f * s ~ - -". -! 'f ,• .-•.-••"..•; :,:-.• . -, . - -
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In-Situ Treatment

• In-Situ Fixation/Stabilization
• In-Situ Soil Flushing/Chemical Extraction

Ex-Situ Treatment

• Ex-Situ Fixation/Stabilization
• Ex-Situ Soil Washing/Chemical Extraction

Removal

• Excavation and Treatment/Disposal Off-Site

To facilitate further screening of the above-listed technologies a brief description of the
measures and technical procedures involved when implementing these specific technologies
is warranted. The following subsections will present this information along with the rationale
for the screening conclusions.

43.1 Containment Technologies - Capping

Capping technologies usually involve the construction of an impermeable cap over the area
of affected soils. At the METCOA Site this would involve those soils found to be above the
non-radiological risk-based response levels. A cap could be constructed as a Resource
Conservation and Recovery Act (RCRA) cap with design and construction in accordance
with the RCRA cap requirements found in 40 CFR Part 264. This type of cap along with
other impermeable caps (i.e., concrete surfacing) are designed to prevent precipitation from
infiltrating through affected site soils, thereby reducing the leaching of materials to the lower
subsurface and/or groundwater.

As noted by the analytical results and interpretations presented in Chapter 10, the inorganic
i constituents above risk-based response levels are confined primarily to the very shallow (0**
1.5') surface soils. Because of the documented vertical distribution, the concern is not
downward migration of constituents, but rather surface contact mechanisms and, to a lesser
degree, inhalation of resuspended airborne particles from the surface. Thus, this Report
considers capping technologies to prevent surficial exposures without inhibiting infiltration.
Application of this type of cap would involve a shallow layer of clean fill, properly graded
to prevent ponding and erosion, with subsequent revegetation to stabilize the surface.

Application of any capping procedures at the METCOA Site as a "stand-alone" response
action would be potentially appropriate only to those areas that do not exhibit radioactive
materials in excess of response levels. The NRCs Branch Technical Position, Option 2,
requires four (4) feet of cover to allow burial of materials with activity levels between 10 and
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50 pCi/gm. Given the topography at the METCOA Site, this depth of cover is infeasible.
Therefore capping of areas in excess of NRC's Branch Technical Position, Option 1 level
of 10 pCi/gm, without removal of radioactive materials is not acceptable.

Accordingly, multi-layered impermeable caps including RCRA-type caps have
eliminated from further consideration. Permeable, clean fill caps with vegetative cover have
been retained for evaluation and use in conjunction with other technologies, and for on-Site
areas not exhibiting radioactive materials over 10 pCi/gm. -

43.2 In-Situ Treatment Technologies ••••-..
- .-.(..• - ... . : , -••.....-, • . „ , < - i •

- • • • ' . .. . i '. -' - ' .' J •• ..i-- . / • ' '. ' . ; > . . . ' . " ' • . . . . ' . " . '

All in-situ treatment technologies evaluated through this screening process would be
applicable only to those areas and locations that do not exhibit radioactive materials above
response levels. Locations exhibiting radioactive materials above lOpCi/gm would require
the application of a technology to remove the radioactive components, thereby negating the
applicability of any in-situ technologies.

: 43.2.1 Fixation/Stabilization

The fixation/stabilization process sometimes referred to as immobilization, solidification, or
.encapsulation uses additives or processes to physically or chemically immobilize hazardous
constituents in soil. The basic procedure involves two (2) steps: mixing a reagent with the

.• soil and curing the mixed product For in-situ treatment, the soil and reagent are mixed by
V_ J using a backhoe to apply and mix .additives, or by using a more sophisticated injector device

with augers to inject the reagent into the soil and a paddle assembly to mix the materials.

The applicability of this technology to the METCOA Site includes the following factors:

• T Additives and reagents are widely available and relatively inexpensive.

. • Resulting stabilized material should require ho further treatment other than
protective cover.

* Will not "trigger" compliance with Land Disposal Regulations (LDR's) due
to in-situ nature of process (no excavation and subsequent placement of

s materials required). * r: .

Limitations of the technology include: i:

• Presence of miscellaneous surface and near-surface debris (i.e.; bulk debris,
wood, stone, metal pieces, etc.) may interfere with delivery of reagent to the
subsurface and subsequent mixing.

• Volume of treated material may increase with the addition of reagents.

-̂̂  r 4-7
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• Site-specific, and possibly area-specific, treatability testing on pilot-scale level
is required to establish types and amounts of reagents, cure times, etc.

With the above-noted disadvantages and potential limitations of in-situ fixation/stabilization,
the applicability for this technology at the METCOA Site is limited. Most of the areas at
the Site that require response, exhibit a high degree of miscellaneous debris within the
surficial soils. In addition, most of these same areas will require removal of radioactive
materials prior to treatment for other inorganic constituents. As stated earlier in this
chapter, removal of radioactive materials can only be accomplished in an ex-situ fashion.
Those limited areas of the Site which may qualify for these technologies also qualify for use
of procedures which do not require treatability studies or other additional pilot testing.
Therefore, in-situ treatment utilizing fixation/stabilization technology has not been retained
for further evaluation.

43.2.2 Soil Flushing/Chemical Extraction

For the same reasons identified in the previous section, the application of this technology
is considered to be potentially feasible only for those areas at the Site that do not have
radioactive materials above response levels.

Soil flushing/chemical extraction is a technology that involves the addition of a solvent or
surfactant to the affected soil to enhance contaminant mobility. Contaminants are then
recovered in the ground water by strategically placed extraction wells and pumped to the
surface for treatment The feasibility of this technology is inappropriate for applications
where: the water table is shallow, the soils have low-hydraulic conductivities; the depth to
bedrock is shallow; and contaminants are strongly absorbed to soil particles (highly
immobile). All of these conditions appear to be present at the METCOA Site based upon
field observations, analytical data, and knowledge of local geologic and hydrogeologic
conditions. Implementation of this technology also induces groundwater contamination,
under controlled conditions, which for a site with previously undetected contaminants is
considered highly undesirable. This technology was therefore eliminated from further
evaluation.

433 Ex-Situ Treatment Technologies

Ex-situ treatment technologies, unlike the in-situ technologies previously described, should
be applicable for all areas of the Site where the constituents are above response levels. The
necessity of treating radioactive constituents in an ex-situ process makes that approach also
applicable to non-radiological materials. After removal of the radioactive components, the
remaining sidestream can then be treated in a separate ex-situ process to address non-
radioactive materials above response levels.

4-8
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433.1 Fixation/Stabilization /

The ex-situ fixation/stabilization process is identical to the in-situ process previously
described except that the addition of reagents and mixing of materials is carried-out in a
vessel such as a drum, pug mill or ribbon blender. The treated soil is subsequently backfilled
on-site in the area of initial excavation. , . ,

' ., - - , . ? . . . . , - . ' • , . -
The advantages and disadvantages of this technology are also similar to those indicated for
in-situ treatment Differences include the fact that due to the ex-situ nature of the
technology, the subsequent replacement of treated soil to the excavated area will "trigger"
compliance requirements with LDRs or require a variance to these regulations.
Miscellaneous debris in the;surface and near-surface soils will'also present potential
problems. For those areas requiring response for radioactive materials, most of the larger
fraction of debris will be removed by screening operations prior to treatment of the
radioactive fraction. Treatability testing (probably on a pilot scale) will also be required.

Due to the wider applicability of this technology to all areas of the Site requiring response
actions and the compatibilities that exist with radioactive material treatment actions, ex-situ
fixation/stabilization has been retained for further evaluation through alternative analysis.

i , " - ' - . . . . . . . ' . ' * + , ' . '

433.2 Soil Washing/Chemical Extraction .; : ;

Soil washing/chemical extraction involves contacting excavated soils with an aqueous medium,
solvent, or surfactant: to release the contaminants into solution. 'Either the extracted
contaminants can then be concentrated for treatment or the entire aqueous stream can be
treated. Soil washing is similar to soil flushing except the process is applied to excavated
soils rather than in-situ. Transfer of contaminants from the soil matrix to solution is
accomplished in countcrcurrent extraction equipment. Good mixing is necessary for
adequate mass transfer. . < ; ;

Following extraction, cleansed soils roust be separated from solution. Soils are typically
settled, dewatered, and returned to the excavation area. Dewatering may be complicated
by high clay or silt content of the soil, the technology should be effective overall in reducing
mobility, toxicity, and volume by removing the constituents from the affected soils.

Disadvantages include the necessity to produce an aqueous mixture, slurry, or waste stream
which may require, at a minimum, periodic discharge of treated water to local surface water.
The extraction of inorganic materials often requires the use of acidic chemicals, which would
necessitate additional safety requirements and proper storage equipment at the Site.

'-:- . v-T. ' -. r. -'.. •.:." ".. , ,; y-:- -.-- ' ; •• ' "-'
The similarity of this technology to others utilized for chemical extraction of radioactive
materials provides justification to retain this technology for further analysis during alternative
-analysis. „• y. .:.. .. ••/ -; ..;-.-!:-;)-v. . - - • . • .• -: •• -.7 / ' : . - • : . .-•"'-.
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43.4 Removal Technologies - Excavation and Treatment/Disposal Off-Site

This technology involves the excavation and ultimate transport for treatment/disposal at an
off-site EPA- or State-permitted hazardous waste facility. As explained in Section 4.4, after
excavation, those soils located in areas of the Site with radioactive materials above response
levels, must undergo on-site treatment to remove the radioactive component The separated
soil fraction with inorganic constituents above risk-based response levels may then be
transported off-site for ultimate treatment/disposal. Off-site treatment is anticipated to be
necessary in order to comply with LDRs.

This technology could also be readily utilized for those areas of the Site that do not exhibit
radioactive materials but do possess inorganic constituents above response levels. Any
excavated areas would be backfilled to grade with clean fill materials and properly re-
vegetated. This technology has been retained for further evaluation during the alternative
analysis process.

4.4 Radioactive /Non-Radioactive Materials

A third category of materials which must be addressed under the requirements of the Order
is the combined category of radioactive and non-radioactive materials found at the Site
above risk-based response levels. Most frequently the term "mixed-waste" is applied to this
material classification. However, there are several important distinctions that should be
made regarding this material classification before the term "mixed-waste" is loosely applied
to all Site materials in this category. To make these distinctions, a clear concise definition
of the term "mixed-waste" should first be made: "Mixed Low-Level Radioactive and
Hazardous Waste (Mixed LLW) is defined as waste that satisfies the definition of low-level
radioactive1 waste (LLW) in the Low-Level Radioactive Waste Policy Amendments Act of
1985 (LLWPAA) and contains hazardous waste that either (1) is listed as a hazardous waste
in Subpart D of 40 CFR Part 261 or (2) causes the LLW to exhibit any of the hazardous
waste characteristics identified in Subpart C of 40 CFR Part 261."

Furthermore, for a material to be classified under the above-stated definition it must just
meet the definition of "RCRA Solid Waste" as provided for in Subpart A of 40 CFR Part
261. Without repeating the full text of that definition in this report, the important point to
note is that a solid waste as defined by RCRA applies only to "discarded materials" and the
various subsets of that category (see 40 CFR 261.2).

Therefore, unless a material is by definition is a "solid waste" under RCRA, it cannot be a
"hazardous waste" under the same statute. Furthermore, without being a "hazardous waste"
the material cannot be classified as a "mixed-waste".

This distinction is important at the METCOA Site as it applies to in-situ surface and
subsurface soils. They do not meet the criteria for a mixed-waste. Although these soils, in
some locations, contain radioactive material above Site guidelines and also exhibit
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concentrations of inorganic constituents above the risk-based response levels developed in
Chapter 3.0, they do not meet the definition of a RCRA "solid waste" because in their in-
gjtu form they cannot be considered a "discarded material". If however, the materials are
excavated and not treated on-Site to remove either the radioactive component or the
inorganic component is above response levels, the materials would require transport off-site
for treatment and disposal. Under this scenario the soil material would become a "discarded
material". Therefore, if testing revealed TCLP concentrations exceeding the RCRA limits
and the presence of radioactivity above the regulatory criteria the materials would then be
considered mixed-waste. ; ~ : !. '_'"•;.-"

The implication of these distinctions are important, in that at the present time and for the
foreseeable future there are very few off-site treatment and disposal options for mixed-waste
materials. This point was emphasized in Section 4.2.2 of approved Work Plan No.2. For
these reasons the on-site technologies outlined in the previous sections of this chapter
provide the best opportunity for minimizing any potential; problems with generating
additional quantities of mixed-waste materials at the METCOA Site. '.'- ;

As stated in the previous section there are very few off-site options available for treatment
and disposal of mixed-waste materials. At the current time there are only two (2) facilities
in trie United States that are licensed to receive and manage mixed-waste materials. Due
to this restriction, off-site storage and potential treatment of some RCRA characteristic
mixed-waste is available only at premium prices and only for selected materials.

4.4.1 Off-Site Storage/Treatment Option r

One of the off-site facilities has drummed material storage capabilities and the ability to
treat some RCRA characteristic mixed-wastes. Following treatment the material is tested
and if found to no longer exhibit the RCRA characteristic feature for classification as a
hazardous waste, it can be shipped for off-site disposal at a low-level radioactive waste
landfill. Since the mixed-waste materials currently in storage at the METCOA Site
apparently fit these classifications (ie. RCRA characteristic waste) this option will be
retained for analysis in the following chapter. Any residual side streams generated from
treatment of soils at the site could also be handled through this option, if after testing, it was
found that the two criteria for defining mixed-waste were present The complicating factor
is that if the materials are not capable of being treated by this facility to remove the
hazardous characteristic, they must be returned to the METCOA Site. Storage without
treatment Is only available at this facility for one (1) year from the date of receipt.

4.4.2 Off-Site Disposal Option , ; : ; y

The other off-site facility currently licensed to receive and manage mixed-waste materials is
not a treatment facility but instead is a landfill facility. Although the facility has been
licensed by the appropriate state agency through their administration of the RCRA Part B
permitting process, there are several issues concerning the facility's permit, license and
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operational status that preclude the use of this facility from further consideration at this
time. It should be noted, that as of the writing of the report, the facility has not yet
disposed of any materials in the landfill cell they have designated for mixed-waste.

4.43 On-Site Storage Option

The third option that warrants evaluation is on-site storage of mixed-waste materials. This
alternative is authorized to May 8, 1992 through the capacity variance in the Third-TV ird
Land Disposal Restrictions as it relates to slag,"scrap metal", and mixed- wastes (June 1,
1990, Federal Register, Vol 55, No. 106, Pg. 22673). EPA has more recently issued its policy
statement that, given environmentally responsible operations, EPA will refrain from
enforcing land disposal restrictions and related provisions with reqard to LDR-prohibited
mixed waste through December 31,1993 (August 29,1991, Federal Register, Vol. 56, No.
168, pg 42730-42734). EPA has set forth several justifications for this policy including
"...there are currently no facilities providing disposal capacity for commercially generated
mixed-waste. Also, there are limited treatment options for much of the mixed waste
generated by commercial generators (NRC fuel cycle and materials licensees) and by DOE
... Without available treatment or disposal capacity for many mixed-wastes, generators of
these wastes are forced to violate the LDR storage prohibitions, since the development of
treatment on-site is frequently not feasible." Based upon EPA's policy, the current variances,
and lack of off-site alternatives, the on-site storage option has been retained for further
evaluation. This on-site storage alternative would apply to existing drummed materials in
storage as well as to any residuals that meet the mixed-waste criteria and are generated from
the on-site treatment of soils and debris.

4.S Summary of Response Action Technology/Option Screening

The preceding sections of this Chapter have provided a description of various technologies
and options that were screened for their applicability to METCOA Site conditions. This
screening process was based upon readily available information concerning the nature and
distribution of constituents found to be above the response levels developed in Chapter 3.0.
Technologies or material management options were evaluated for the three (3) broad
categories of materials present at the Site. The technologies and options selected for the
screening process were obtained from more comprehensive technology lists presented in the
various EPA guidance documents previously described and also from contacts made with
remediation companies involved in innovative radiologic restoration projects. It should be
emphasized that the order of performance of technologies at the METCOA Site is an
important consideration. Proper application of technologies and options in the correct
sequence should minimize the potential "generation" of mixed wastes and the resultant
problems associated with these materials.
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The following Table 4-1, presents the results of the screening process and identifies response
action alternatives for each material category and lists the technologies evaluated in Chapter
5.0.

TABLE 4-1
RESPONSE ACTION ALTERNATIVES

RESPONSE
No Action
Institutional
Controls/Site
Security

Containment
Ex-Situ
Treatment

Removal

RADIOACTIVE

Access and Use
Restrictions

Physical Separation
Chemical Treatment

Off-Site Disposal
(Note 2)

NON-RADIOACTIVE

Access and Use
Restrictions

Capping (Note 1)
Fixation/Stabilization
Soil Washing/Chemical

Extraction
Off-Site Treatment and

Disposal

RAD/NON-RAD

On-Site Storage
with Access and
Use Restrictions

Off-Site
Storage/Treatment
and Disposal

Note 1 - Retained as clean fill, vegetative cover for final step in implementing other
technologies and for areas without radioactive materials.

Note 2 - Separation of radioactive component from soil must precede off-site disposal.

4-13

fiRI02526



j..-- CHAPTER 5.0

ŷ ANALYSIS OF RESPONSE ACTION ALTERNATIVES

5.1 Introduction ; . c : : - •-• ' • ~ ' :

The preceding chapter identified and provided initial screening of various technologies and
options that could potentially be applicable as response actions for various categories of
materials at the METCOA Site. These technologies and options are assembled into 'the

, following response action alternative categories for further evaluation:

• No Action

;:< > , .- ----_, • : — Institutional Controls/Site Security

• • Containment . .; ;

• Treatment
:' " f • '

• Removal

Within each of these response action alternative categories the technologies and options
shown on Table 4-1, located at the end of Chapter 4.0, have been identified.

V j -••--; :.; ;, :,- . : -. - •--''•••• V- :. • ' " ' "' ' - '" " - " :'
5.2 Screening of Response Action Alternatives

Alternatives consisting of these identified technologies and options will be evaluated in this
chapter based upon the following three criteria: ...

• , ; Effectiveness * ---••; r •

•:,-.;-- i« - . ;:/ ImplementabiUty ;.- ..--.- . :

The effectiveness of each response alternative refers to the degree to which the alternative
reduces contaminant mobility, toxicity, or volume and the degree to which the alternative
protects human health and the environment The implementability of a response refers to
the technical feasibility and availability of the response technology. Cost estimates were
developed for each alternative and help form the basis for the comparative analysis of
alternatives. Cost estimates are based on site specific data currently available and are
considered to be within a +507-30% accuracy range. The screening process for each
response alternative within each material category is discussed in the following sections. Due
to the fact that the response alternatives for No Action and Limited Action are independent
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of the type of material category, they will be evaluated first

5.2.1 No Action Alternative '

The National Contingency Plan (NCP) requires that a no action alternative be included as
a response alternative, thereby providing a baseline for evaluating other response
alternatives. ; ;

Technical Description: The no action alternative means no further actions would be
undertaken to address Site soils above response level concentrations. Current interaction,
if any, between the Site soils and the surrounding environment would be allowed to continue.

Effectiveness: The no action alternative will not preclude any potential movement of
materials from the Site, or reduce the toxicity or the volume of materials above response
levels. The no action alternative would be effective at maintaining the current level of risk
to human health by existing exposure pathways if Site security fencing is maintained and
deed restrictions initiated.

Implementability: The no action alternative is readily implementable.

Costs: Costs associated with the no action alternative would be lower than all other
alternatives. They primarily consist of maintaining and insuring Site security.

Screening Conclusion: The no action alternative will allow potential current interaction
between the Site soils and the environment to continue. The NCP suggests that the no
action response alternative be retained for further evaluation during detailed analysis of
response alternatives. Therefore, the no action alternative will be retained for use as a
baseline to compare chosen response alternatives as a measure of their effectiveness.

5.2.2 Institutional Controls/Site Security Alternative

The institutional controls/site security alternative consists of security fencing around the
perimeter of the Site along with access, deed, and other restrictions. At the METCOA Site
this alternative would also include provisions for improving building security (new lockable
doors) and for repairing the roof condition to prevent water infiltration to the interior. The
option of continued on-site storage of mixed-waste drummed material can only be
implemented with the provision that the building remain in place. Deed restrictions would
include notices or annotations to the property deed to restrict future development of the
Site. Additionally, the owner of the Site would agree or be compelled to restrict and control
any new uses of the. Site unless prior steps are taken to ensure that any additional cleanup
is first implemented.

Effectiveness; Volume of contaminated material is not effectively reduced by this
alternative. Mobility and toxicity would also not be reduced. Potential exposure pathways
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could however be eliminated by securing and restricting access to the building interior and
thereby lowering the risk of dermal contact, dust ingestion, or migration of constituents to
the exterior site grounds.

Implementability: The institutional controls/site security response alternative is readily
implementable. Efforts to review this alternative with representatives of the Site owner have
elicited positive and supportive responses.

Costs: The costs associated with this alternative would be in the lower range for all
alternatives. They would include the provision of new lockable access doors, repairs to
windows or other wall openings, and repairs to the building roof. Provision for maintaining
site and building security would be an ongoing expense. Estimated costs for the limited
action alternative range from $141,363 to $323,450 and are provided in Appendix H.

Screening Conclusion: Although access Jo the Site and/or building and thereby risk of
exposure may be effectively reduced by this alternative, contaminant toxicity, mobility and
volume are not reduced. Continuing to restrict Site access and securing the building would
reduce the risk of dermal contact or ingestion of soils or dust. This alternative has been
retained and considered as an addition to the no action alternative. Without construction
of another building enclosure, the institutional controls/site security option is the only
mechanism through which the alternative for on-site storage of mixed-waste can be
considered.

5.23 Radioactive Material Response Alternatives • --" ' • •• " - "

Response action alternatives for radioactive materials consist of on-Site ex-situ treatment
technologies and also the alternative of removal for off-site disposal. Removal for off-site
disposal will only be considered for radioactive materials that have undergone volume
reduction and separation from the site soils and subsoils. Detailed evaluation will not be
performed for off-site disposal as this is the only option for the separated radioactive
material. A cost estimate to cover this item is presented and included with the cost for the
overall response action recommended, based upon an estimate of the amount of the
radioactive material to be separated from the Site soils.

5.23.1 Ex-Situ Treatment "Physical Separation
- ' - • " • " , i . .

Technical Description: Ex-situ treatment of soils for radioactive materials utilizing a physical
separation process at the METCOA Site would involve the following components and
sequence of operations: I -

Screening of large miscellaneous debris from the soil to remove items such as
bricks, battery casings, ring tops, scrap metal, etc.

- Crushing operations to properly size the remaining soil and debris material.

' 5.3
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Placing screened soil and remaining debris on a mechanical conveyor which
in turn passes the material through a bank of pre-calibrated radiation
detectors and monitors.

A self-contained multi-processor stores information on the physical locations
of material on the conveyor above the Site radioactive criteria.

The system then activates diversion gates to channel material above Site
criteria levels to a separate conveyor system, holding area or hand-sorting
operation.

Separated radioactive material is thus greatly reduced in volume. The separated material
is tested and characterized prior to off-site disposal at a low-level facility.

Effectiveness: This process meets one of the CERCLA criteria by greatly reducing the
volume of radioactive material prior to off-site disposal. There will be no reduction in
mobility or toxicity, however, since radioactivity cannot be destroyed or altered. Therefore,
this CERCLA criteria is not applicable to the radioactive material category. Since the
nature of the radioactive materials at the Site is not subject to easy hand-sorting and manual
separation (see discussion in Chapter 2.0, Section 2.3), a mechanical physical separation
process is anticipated to be much more effective.

Implementability: This alternative could be readily implemented at the Site and is
technically feasible. At the time of preparation of this report it has been implemented at
one (1) other site under the auspices of the Department of Defense (DOD). Discussions
with a potential vendor indicate that given the nature, type and distribution of radioactive
materials at the METCOA Site, the technology appears to be highly suitable for Site
conditions. Construction of a property sized unit and mobilization to the Site would be
prerequisites. Prior to this, off-site "pilot-testing" would be necessary to establish feed rates,
detection instrument settings, debris screening procedures, and testing requirements on
separated side-streams. Dust suppression measures during excavation and material sorting
may be required as needed.

Costs: The costs associated with this alternative include: excavation, screening and grading
of Site materials; mobilization and demobilization of the unit to the Site; electricity, labor,
and material testing requirements following separation. The estimated costs to implement
this alternative range between $1,020,625 to $1,825,625 and are detailed in Appendix H.

5.23.2 Ex-Sitn Treatment - Chemical Extraction

Technical Description: Chemical extraction removes contaminants by mixing soil with
chemicals. The product is separated into cleaned and contaminated soil fractions and also
a liquid extract containing radionuclides. The soluble radionuclides are typically separated
from the extractant by ion exchange, co-precipitation, or membrane filtration. The
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extractant can vary between proprietary solvent mixtures and acidic leaching materials. The
technology would require physical screening processes prior to chemical extraction to remove

; miscellaneous surface debris. In addition, the screened soil would require grinding of the
-̂̂  radioactive slag particles into more finely distributed particles. ;This would be required in

order to increase surface contact area for the extraction to remove and solubilize the
radionuclides. End product sludges would require dewatering, testing, and off-site disposal
as a low-level radioactive material. By-product liquid streams require re-cycling back into
the process tankage, containerization for off-site disposal, or treatment and subsequent
discharge to a local surface water body. • - , :

' -. • -- •: t- '.-.'• , - • .. ' ,.:>-"< •" •• ' •"""' " *'• •*•'•-'•
Effectiveness: This alternative would also meet only one of the three CERCLA criteria,
reduction in volume, much as the alternative for physical separation. Reduction in toxicity
and mobility would not occur as the radionuclides cannot be chemically altered or destroyed.
This technology would, however, require downsizing of the radioactive slag into smaller and
finer particles as well as eventually solubilizing the radionuclides via the selected extractant.
Both of these operations could potentially provide a mechanism to create contaminant
mobility through suspension of air participates (grinding) or release of soluble radionuclides
to the ground (spills). Proper engineering considerations would reduce these threats
significantly. . , * .- . : :

The effectiveness of grinding the slag prior to extraction would require pilot-scale
demonstration. Organic content of the soil and debris may also affect process chemistry.

- Sufficient removal efficiencies to ensure compliance with response levels for the Site would
; require extensive testing and demonstration. , :
V——S - • " i . ' . - . . . - _

Implementability: This alternative could be physically implemented at the Site. Hie
technical feasibility would require Site-specific demonstration. The technology has worked
well at sites with fine particle radionuclide distribution and low amounts of miscellaneous
debris in the affected soil (contrary to METCOA Site conditions). Bench testing followed
by pilot testing would be necessary to establish: the extent of screening operations; details
of process chemistry; and logistics of site implementation (ie. power, water, discharge, freeze
protection, etc.). Construction and mobilization of a full-scale unit to the Site would then
proceed following the above procedures. Operation and maintenance requirements would
require proper delineation as they would be more extensive than physical separation. Dust
suppression measures during excavation and especially during slag grinding operations would
require proper attention. . " ; . . . - ' . . r , - ;

Costs: The costs associated with this alternative include: excavation, screening, and selective
grinding of the slag contained in Site .soils; bench and pilot testing; mobilization and
demobilization of unit processes to the Site; and utilities, labor, and material testing of
separated materials prior to off-site disposal. The estimated costs to implement this
alternative range between $2,724,063 to $3,600,938 and are detailed in Appendix H.
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5.2.4 Non-Radioactive Material Response Alternatives

Response action alternatives for non-radioactive materials consist of contaimnent,.treatment,
and removal technologies. The following sub-sections present the evaluation criteria for
these alternatives.

5.2.4.1 Containment - Capping
• • • ' • " ' _ _ ,

Technical Description: Use of this technology was discussed in detail in Chapter 4.0, Section
4.3.1. To summarize the information presented in that section, the use of RCRA-type
impermeable caps is not appropriate for the type and distribution of constituents found at
the METCOA Site. However, use of clean fill covers to prevent exposure to surficial soils,
followed by revegetation of the cover surface are appropriate for evaluation. Capping of
areas with levels of radioactivity over Site criteria would not be appropriate prior to removal
of radioactive materials.

Effectiveness: Capping is an effective and reliable technology for sealing off surface
contamination sources from the surrounding environment By preventing re-suspension of
materials from the ground surface with subsequent deposition elsewhere, the migra.:on
potential of contaminants is reduced. The CERCLA criteria of volume and toxicity
reduction are not met through implementation of capping alternatives. Protection of human
health and the environment would be accomplished providing that cap integrity is properly
maintained. It would also be necessary to provide a deed restriction on the property to
prevent excavation in all areas of the Site which had non-radioactive inorganic substances
present above response levels.• - , , . . ^ . . . - . -
Implementability: The capping alterative is technically feasible and could be implemented
at the Site. Some excavation and/or regrading would be required for contouring. Those
activities have the potential for release of materials to the atmosphere resulting in potential
exposure risks to the Site and adjoining properties. Dust suppression measures performed
on an "as needed" basis during excavation, regrading, and cap placement would minimize
atmospheric re-deposition of materials.

Any capping procedures would be installed over the existing and imported fill materials.
Obtaining compaction and maintaining cap integrity are important engineering
considerations. Capping may also require future land use and/or deed restrictions and will
require long-term maintenance activities.

In summary, the design standards for a cap would have to be Site specific and would involve
soil and vegetative cover. This would effectively eliminate the direct contact exposure
pathway for Site soils.

Costs: The cost associated with the installation of a cap at the Site would include:
excavation, contouring, and regrading of surface soils to allow for the cap design, cap
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material costs, and all associated labor and equipment required for cap construction. The
estimated costs to install a cap/cover range from $421,640 to $671,992 and are detailed in
Appendix H. It should be emphasized that these costs are representative of capping only
the areas of the Site that do not contain radioactive materials above response levels.

5.2.4.2 Ex-Situ Treatment • Fixation/Stabilization . r

Technical Description: This technology was described in Chapter 4.0, Section 4.3.2.1.
Basically it involves the immobilization, solidification, or encapsulation of soils using
additives. The procedure involves a two (2) step process: mixing a reagent with the soils and
curing the mixed product The addition of reagent and mixing of materials is carried-out in
a pugmill, ribbon blender or similar vessel. Some forms of fixation/stabilization do
accomplish a chemical transformation of the constituents of concern to less mobil and toxic
forms. The treated soil is subsequently backfilled on-Site in the area of initial excavation.

Effectiveness: On-Site ex-situ fixation/stabilization has proven to be an effective technology
at sites with inorganic constituents as the major concern. Reduction in mobility is the
primary CERCLA criteria met by this .alternative when the nature of the constituents is
chemically altered. A reduction in toxicity would also be accomplished when the materials
change form or are destroyed. Volume reduction would not be accomplished. A volume
increase, to some degree, usually accompanies the addition of reagents to the soil, however,
the volume of contaminant in the mixture would remain the same. Protection of human
health and the environment would be afforded in much the same degree as the previously
described capping alterative. ; . : :. .
' ' " " . . • • - - y,. • ' •" ."- • •
Implementability: This alternative is technically feasible and could be implemented at the
Site* Since excavation would be required, the potential for atmospheric release of materials
to the Site and adjoining properties is possible. In addition, the presence of reagents and/or
chemicals on-site would require storage facilities and may increase the potential for material
release. Treatability testing and probably pilot-scale testing would be required to determine
the proper mixing ratios and equipment settings. The resulting stabilized material when
placed back into the initial excavation should be protected from the elements and human
exposure with a protective cover. Presence of miscellaneous debris in the surface soils,
requirements for treatability testing, and .compliance with Land Disposal Restrictions
(LDR's) all present technical and administrative difficulties for implementing this alternative.

Costs: The costs associated with the implementation of ex-situ fixation/stabilization include:
treatability testing; mobilization of equipment to the Site; excavation, treatment, and
replacement of soils; and capping with a protective clean fill cover. Utilities, reagents and
labor would also be factored into the cost of implementing this alternative. The estimated
costs for ex-situ fixation/stabilization range from $348,594 to $675,625 and are detailed in
Appendix H. J
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5.2.43 Ex-Site Treatment - Soil Washing/Chemical Extraction

Technical Description: Ex-situ soil washing/chemical extraction involves contacting excavated
soils with an aqueous medium, solvent or surfactant to release the contaminants into
solution. The extracted contaminants then can be concentrated for treatment or the entire
aqueous stream can be treated. Soil washing is similar to soil flushing except the process
is applied to excavated soils rather than in-situ. Transfer of contaminants from the soil
matrix to solution is accomplished in countercurrent extraction equipment. Good mixing is
necessary for adequate mass transfer. Following extraction, cleansed soils must be separated
from solution. Soils are typically settled, dewatered, and returned to the excavation area.

Effectiveness: On-Site, ex-situ soil washing/chemical extraction was retained in the
technology screening section (Chapter 4.0) because of its similarity to technologies
potentially applicable for addressing radioactive materials at the Site. T? -.ternative would
be subject to extensive on-Site pilot testing in order to determiiv. its Site-specific
effectiveness. It has only been proven to be affective at several sites with certain types and
levels of contaminants and also the proper geologic conditions and soils. For example, good
mixing with soil particles and the ability to dewater the cleansed soil are important
considerations. The high degree of clay and silt in the METCOA soils may hinder these
procedures and the overall effectiveness of this alternative. If found to be appropriate for
Site conditions, this alternative would be effective in reducing the toxicity, mobility, and
volume of constituents above the risk-based response levels.

Implexnentability: Implementation of this alternative at the METCOA Site could proceed
only after field-scale pilot testing. Field scale testing would be based upon prior laboratory
bench-scale testing to determine basic equipment sizing, feed rates, chemical types, etc. As
in several of the previous alternatives described, excavation of the soil would require proper
dust suppression procedures. On-Site storage of chemical extraction agents, many of which
are acidic or contain organic materials would be required. To accommodate the liquified
soil matrix and reagent addition vessels, installation of pumps and piping between reaction
tanks and equipment would be required. In addition, freeze protection during cold weather
operations would be an engineering consideration. Increased safety, utility, and trained labor
requirements would result from implementing this alternative.. By-product liquid waste
streams would require recycling arrangements, containment for off-site disposal, or discharge
of effluent to a nearby surface water body. Since the dewatered and cleaned soils would be
placed back on-Site, testing of these materials would be required to demonstrate compliance
with LDRs prior to placement Addition of topsoil and revegetative growth would prevent
the cleaned material from eroding and would stabilize the surface. In general, the presence
of miscellaneous debris in the surface soils, requirements for treatability testing both on the
bench scale and pilot scale and compliance with LDR's present similar but slightly more
complex technical and administrative difficulties to the fixation/stabilization described
previously.
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Costs: The costs associated with the implementation of this alternative include: treatability
testing (bench and pilot scale); fabrication of process treatment equipment; mobilization and
demobilization from the Site; excavation, treatment, and replacement of soils; and providing
cover and vegetative growth to prevent erosion. Utilities, process reagents, and trained labor
would also be part of the cost estimate for implementing this alternative. The estimated
costs for ex-situ soil washing/chemical extraction range from $729,531 to $1,358,438 and are
detailed in Appendix H. .

5.2.4.4 Removal • Excavation and Treatment/Disposal Off-Site

Technical Description:, This alternative involves soil and debris excavation and ultimate
transport for treatment/disposal at an off-site EPA- or State-permitted hazardous waste
facility. After excavation, those soils located in areas of the Site with radioactive materials
above response levels, must undergo on-site treatment to remove the radioactive component.
The separated soil fraction with inorganic constituents above risk-based response levels will
then be transported off-site for treatment/disposal. Off-site treatment is anticipated in order
to comply with LDR's.

This technology would also be readily utilized for those areas of the Site that do not exhibit
radioactive materials but do possess inorganic constituents above response levels. Any
excavated areas would be backfilled to grade with clean fill materials and properly
revegetated. - .: ,; \ - ;

Effectiveness: This alternative would reduce the long-term mobility, toxicity, and volume of
materials by permanently removing them from the Site. Protection of human health and the
environment would likewise be provided by implementing this alternative.

\ i1 • - ' " . - " . ' • -

Implementability: Excavation is technically feasible at this Site due to the shallow depth of
affected materials. There also exists adequate areas for staging of stockpiled soils prior to
loading for off-site transport All stockpiled material would require characterization by
representative sampling, lab analysis, and submittal of waste profile information to potential
treatment/disposal companies. Dust suppression procedures would be required as necessary
during all excavation, staging, and loading procedure. Material would be sent only to
permitted facilities approved by EPA, Areas excavated would be filled with clean material
and provided with vegetative cover growth to prevent erosion. -

Costs: The costs associated with the implementation of this alternative include: excavation;
stockpiling; sampling; lab analysis; transport; treatment/disposal; and materials and labor.
The estimated costs range from $690,000 to $1,897,500 dependent upon treatment
requirements and final off-site locations and are detailed in Appendix H. •
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5.2.5 Radioactive/Non-Radioactive Material Response Alternatives

Response action alternatives for this group of materials are quite limited. The screening of
various options performed in Chapter 4.0 produced two alternatives that are evaluated in
this section.

5.2.5.1 Off-Site Storage/Treatment Option

Technical Description: This option for handling of combined radioactive/non-radioactive
materials involves the off-site shipment to NSSI Sources and Services, Inc., located in
Houston, Texas. This facility currently is licensed for storage and treatment of certain types
of mixed-waste.

The capabilities of this firm include the treatment of certain RCRA characteristic wastes to
remove the hazard characterization, thereby rendering the material as low-level radioactive
waste only (i.e., non-RCRA hazardous). The material can then be land disposed in an
appropriately licensed low-level radioactive facility. Storage at the off-site location is
available for one (1) year from the date of receipt

Effectiveness: This option would be effective hi the short term for removing the existing
inventory of drummed mixed-waste from the building interior. In this manner the total
volume, potential mobility, and toxicity of these materials would be eliminated from the Site.
However, the potential exists that the off-site facility would not be able to treat all the
drummed material to eliminate RCRA hazardous characteristics. Under this scenario, the
material would require return to the METCOA Site after expiration of a one (1) year
storage limitation at the off-site facility. The long-term effectiveness would therefore be
minimized due to potential return of materials to the Site. Protection of human health and
the environment in the vicinity of the Site would be positively impacted in the short-term
and potentially remain as currently exists if materials were returned to the Site in the future.

Implementability: This option would be potentially implementable at the Site. Additional
characterization of existing material within the building and any new materials generated
from removal of radioactive materials from the Site grounds would be required J3uB resulfr
of these characterization efforts would establish the overall feasibility of this alternative. The
characterization efforts could be performed while other activities are ongoing. It is
recommended that if this option is implemented for the existing drummed mixed-waste that
radioactive volume reduction be carried out on-site either through hand-sorting operations
or by using a physical separation technology such as that described previously for radioactive
materials. This volume reduction would be performed prior to additional characterization
activities. „" - • ;

Costs: The costs associated with this option include: radiological content volume reduction;
sampling, lab analysis, and material classification; transport to the off-site facility; off-site
treatment; and ultimate disposal of treated materials at a low level radioactive facility. The

5-10

flRI02536



estimated costs range from $499,490 to $1,201,993. The cost estimates do not make
provisions for the potential return of material to the METCOA Site should they prove to
be non-treatable by the off-site facility. Appendix H presents a breakdown of this cost
estimate.

S.2.5.2 On-Site Storage Option

Technical Description: As previously mentioned, there currently are approximately 128
drums of material within the former METCOA processing building which, based upon
preliminary characterizations, may be classified as mixed-waste material. These drummed
materials were recently overpacked in sound, tight 85-gallon steel drums during the
implementation of Work Plan No. 1. They are segregated for storage in the southwest
corner of the existing building. Based upon the current regulatory capacity variances
described in Chapter 4.0, Section 4.4.3, and the current lack of off-site alternatives, the
continued on-Site storage option is viable. This option would also be applicable to any
residuals that meet the mixed-waste criteria that are generated from the on-Site treatment
of soils and debris.

Effectiveness: With regard to meeting the CERCLA goals of reducing volume, mobility and
toxicity this option does not provide major advantages over existing conditions. It should be
emphasized, however, that the current inventory of potential mixed-waste materials is
presently stored in an environmentally sound and safe manner. The overpacked drums are
completely secured with ring tops in place and tightened down, stored on the concrete
interior building pad and covered with polyethylene sheeting to prevent condensation and
water accumulation on the drum tops. Securing the building by installing new lockable
doorways and repairing the roof structure would provide additional security for the on-site
storage option. The long-term effectiveness may be enhanced by providing on-site storage
for an interim period of time until off-site treatment and/or disposal alternatives become
available. As discussed in the preceding section, current off-site treatment capabilities may
not meet the requirements for all materials in storage. This could potentially necessitate the
return of materials to the METCOA Site. Protection of human health and the environment
is not adversely affected by the continued on-Site storage of drummed mixed-waste
materials, especially if the building is left in-place, building security is maintained, and roof
conditions are improved.

Implementabillty: The on-site storage option is implementable at the METCOA Site. The
actions required are the improvements to the building and roof structure to secure the
building more fully and further enhance the protectiveness of the on-Site storage option.

Costs: The estimated costs associated with implementation of this option are identical to
those for the limited action option and range from $141,363 to $323,450. Appendix H
presents a breakdown of the cost estimate.

Ml

BRI02537



CHAPTER 6.0

j COMPARATIVE ANALYSIS OF RESPONSE ACTION ALTERNATIVES

6.1 Introduction ;

The preceding chapters of this report have presented and screened general response action
technologies/options for the three (3) material classifications found at the METCOA Site.
From this screening process several technologies/options were retained for each material
classification for further analysis as alternatives. TTiis chapter will provide a comparative
analysis of those alternatives. This analysis will weigh the advantages and disadvantages of
each alternative against each other. A numerical ranking system win be used to perform the
comparisons of alternatives in each material classification. The following criteria are
evaluated for each alternative.

• Effectiveness

Short-Tenn
Long-Term

• Implementability

Technical
i Administrative

• Cost

6.2 Comparison Criteria and Summary Table

The ranking factors for each alternative and material classification are shown in Tables 6-1,
6-2, and 6-3. The total score for each alternative is based upon "weighing" the evaluation
criteria. The total ranking score represents the summation of: three (3) times the
alternative's effectiveness score; two (2) times the alternative's implementabflity score; and
one (1) times the alternative's cost score. In this way, a greater emphasis is placed upon
protection of human health and the environment (effectiveness) and corresponding less
emphasis on the implementabflity and cost of an alternative. In addition to this information
the following factors were considered under each of the specific evaluation criteria.

Under effectiveness the rankings for short-term considerations also factored in the
alternative's ability to: mitigate potential threats; protect human health and the
environment; and comply with risk-based response levels. Long-term effectiveness also
considered the projected useful service life and the reduction or elimination of potential
future threats.
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Under implementability the rankings for technical considerations factored in the
alternative's: suitability and/or constructability for site-specific environmental conditions (ie.,
temperature, terrain, climate); complexity and availability of labor, materials and equipment
for proper operation and maintenance; demonstrated performance ability on similar projects;
and timeliness associated with assembling, mobilizing, and performing the response action.
Administrative considerations under implementability include: triggering of action-specific
response levels (ie., LDRs); permitting requirements; public acceptability; impacts on
adjoining or surrounding property; and transportation issues.

Rankings presented on the tables for cost are based upon the estimates detailed in Appendix
H and, therefore reflect a general range of potential values only.
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x .CHAPTER™
- « . . . ' . . , . . . - . . • - • . ' . . . . . - -

', T SUMMARY OF APPROPRIATE RESPONSE ACTION ALTERNATIVES

7.1 Introduction .. .. . : -
., . : ••? - p

Based upon the comparative analysis performed in Chapter 6.0 and other criteria presented
in preceding chapters, this chapter presents appropriate response actions at the Site for each
material category and corresponding group of alternatives analyzed.

As stated previously in this Report, the chronological sequence of response actions for each
material category is important Performing response actions in the proper chronological
sequence will help to control the: potential generation of mixed-waste; complexity of health
and safety requirements for each subsequent response action; and corresponding cost of
implementing any necessary response actions. Based upon these criteria the following
sections describe appropriate response actions for each material category in the sequence
of preferable chronological performance. , .

Appropriate Response Action Alternatives
; . • " , . • . . . • ' . .- r "

7.2.1 Radioactive Materials

Based upon 'the comparative analysis of response action alternatives performed in Chapter
6.0, the treatment alternative employing the physical separation technology is appropriate
to address the type and distribution of radioactive materials found at the METCOA Site.
The technology would employ the following processes: screening miscellaneous debris;
crushing material to properly size the remaining spil and debris; conveying the soil and
debris through radiation detection equipment; and diverting material above Site criteria into
a separate storage or holding area for subsequent off-Site disposal.

It is envisioned that in order to employ this technology properly, pilot-scale testing would be
necessary. This would enable assessment of soil and debris separation requirements along
with the proper 'design and layout of radiation detection equipment and mechanical
conveyance devices. On-site radiation measurements with hand-held instruments and other
analytical equipment would allow more precise definition of areas requiring response prior
to actual field work. This same detection equipment would allow on-site determinations of
the horizontal and vertical extent of response required as the work progresses. Analytical
testing of radioactive material separated by the process would enable the proper packaging,
labeling, and approval to be obtained for off-Site transport and disposal. It should be
pointed out that ,due to potential closure of low-level radioactive disposal facilities or
limitations on shipments, from certain states, off-Site disposal options for separated material
may be severely limited after December 31, 1992. .



This alternative provides the greatest degree of short-term and long-term effectiveness
among the alternatives analyzed. The achievement of response levels for the Site, as \̂ /
outlined in Chapter 3.0, would also be accomplished and therefore the corresponding
response action objectives would be met. The ultimate off-site removal and disposal of
separated radioactive materials would afford the greatest degree of protection for human
health and environment

Performance of the radioactive material response action as the first step is important for
several reasons. Elimination of radioactive material above Site criteria from the soil and
debris would minimize the potential for generation of mixed-waste material in subsequent
response actions that may be required for non-radioactive materials. Furthermore,
performing the radioactive material response first would eliminate radiologic training and
medical surveillance requirements from subsequent health and safety plans prepared for
response actions designed to address non-radioactive materials. Contractor bidding and
selection processes for subsequent actions would therefore be less restrictive and more
competitive. Performance of the radioactive material response action by a specialized
radiological contractor with appropriately trained health physicists and radiation technicians
would also enhance the effectiveness of the response action.

7.2.2 Non-Radioactive Materials

Based upon the comparative analysis of response action alternatives performed in Chapter
6.0, the removal alternative employing excavation and off-Site treatment and disposal is . j
suitable to address those areas of the Site requiring response for non-radioactive materials.
Portions of these areas, which overlap with the radiological response areas (see Figure 3-4)
would have been excavated and rendered non-radioactive through the physical separation
process described in the preceding section. Those; materials would therefore only require
proper characterization and off-site disposal approvals prior to loading for off-Site transport
and disposal. These statements of course are premised on the prior performance of
radioactive material response actions.

Other non-radioactive response areas not previously addressed for removal of radioactive
materials, would require excavation and stockpiling activities prior to characterization.
Obtaining off-Site' approvals for disposal would allow loading and subsequent transport of
the non-radioactive materials to an appropriate off-Site disposal facility. It is anticipated
that large debris screened from the materials excavated during the radioactive response
action" would also be characterized for off-Site disposal during this phase of the response
action. Generally the vertical extent of excavations would be approximately confined to the
upper six (6) inches of soil and debris. .

" . • - . \ . . . . . ! , ' - j ' . - > • • -

Based upon the characterization data obtained from representative sampling activities of
excavated material and the availability and tost options for off-Site disposal at the time of
response action performance, it may be feasible to re-evaluate on-Site stabilization
(treatment) prior to shipment off-Site for disposal. Performing the stabilization (treatment)
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on-Site rather than at the off-Site disposal facility may prove to be less costly. Post-
v ,- treatment testing following the on-Site stabilization may indicate that the materials can be
"̂̂  disposed of at an appropriately permitted non-hazardous off-Site disposal facility. This may

result in a sufficient amount of cost savings to offset any on-Site stabilization and treatment
performed. .

[ - " . ' „ ' . ., . ' , ' . -
Following excavation activities and the off-Site transport for disposal, the excavated areas
would receive a minimum of six (6) inches of clean fill cover. The extent of area to receive
the clean till cover would include those areas previously excavated for radioactive response
activities. This material would be graded to restore Site contours and prevent, to the extent
possible, ponding of water and/or excessive runoff or erosion. The surface of the clean fill
would be reseeded with a vegetative growth designed to stabilize trie surface, prevent
erosion, and require little or no maintenance (mowing). . "

This alternative is appropriate primarily because it provides the greatest degree of long-term
effectiveness and is ranked second in short-term effectiveness among all alternatives
analyzed. In addition, this alternative is readily implementable at the Site and integrates well
with the conclusion of previous activities for radioactive material response that have been
recommended in the preceding section of this chapter. It is important that this alternative
be implemented after the radioactive response action but before the radioactive/non-
radioactive response action for the same reasons stated at the end of the previous section.

7.23 Radioactive/Non-Radioactive Materialsv_y
Chapter 6.0 presented the results of an analysis comparing three (3) alternatives for
addressing the combined category of radioactive/non-radioactive materials at the Site. Based
upon the results of this analysis, an appropriate alternative for this category of materials
consists of employing continued on-Site storage along with access and land use restrictions.
This alternative would apply to all currently stored drummed material existing within the
building and any other materials found to be in this category based upon characterization
following on-Site radioactive or non-radioactive response actions. As part of this
alternative, additional improvements to the building and Site security would be made. These
would consist of installation of new lockable doorways and repairing the roof structure to
prevent leakage of precipitation to the building interior.

Land use restrictions would be cooperatively developed and implemented with the current
property owner, Lawrence County Industrial Development Authority (LCIDA). Preliminary
contacts with Authority representatives have indicated their willingness to cooperate in a
response action that would include deed or land use restrictions. LCIDA also expressed
willingness to cooperate in notifying EPA of a future use intended to change the Site's
present status, and also require that future users comply with any EPA requirements and
gain EPA approval before commencing any Site activities. These commitments would be
an integral part of the on-Site storage option and could include contractual arrangement to
insure compliance with proper land use restrictions as they apply to the existing building

i
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enclosure. . . . •1 - ,. • •' . ",.'.', . ' ,
This alternative is suitable because it is readily implementable from both a technical and
administrative perspective. Although the short-term effectiveness is not as great as the off-
Site storage/treatment and disposal option (due to the fact that materials remain on-Site),
this factor would be greatly minimized by the implementation of the proper institutional
controls described above. Long-term effectiveness is judged to potentially be superior to
current off-Site options due to the likelihood that materials may require return to the Site
if found to be unbeatable by the current off-Site storage/treatment facility. Over the next
few years it is anticipated that additional off-Site facilities may become available for handling
radioactive/non-radioactive materials without the future potential for return of materials to
the Site. This may enhance the long-term effectiveness of currently implementing the on-
Site storage alternative if, in fact, materials are shipped at a future date to an off-Site
facility, and no return of materials to the Site results from this action.

This alternative should be chronologically performed after the radioactive and
non/radioactive response actions. In this way, building roof repairs can be made by roofing
contractors that would not require specific OSHA 1910.120 or radiologic training. In
addition, health, safety, and medical surveillance program requirements would be greatly
minimized. Repair and/or replacement of building doorways should be performed or
supervised by a contractor with workers trained in OSHA 1910.120 requirements due to the
remote potential of exposure to building interior dust
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MRS-SS/P23-0-0.5

MRS-SS/P22-0-0.5

KEY TO SYMBOLS

O PERIMETER SAMPLES £0 - 0.5 FEET); 30 LOCATIONS
• DUPLICATE SAMPLES (0-0.5 FEET) ;

SUBJECT: METCOA RESTART SITE 0' 250' 500'
LOCATION OF PERIMETER SAMPLES I ,

FIGURE 3 OWG. 8Y: R. D1MATTEO ... . . ... . . ,Environmental Standards, Inc.

flRl025l»9



280 305 330 355 330 -405 430 455 430

520 -

495 -

MRS-SS/DP1-0-0.5-MS/DP -
MRS-BS/DP1-1-3
MRS-BS/DP1-3-5

395

AREA D / <

WRS-3S/AP5-1-3
MRS-BS/AP5-3-5

BUILDING AREADUST, FLOOR
GRATE St SUMPS:

FIGURE 5 MRS-SS/OP2-0-0.5
MRS-BS/DP2-1-3
MRS-BS/DP2-3-5

'(•) MRS-SS/OP4-0-0.5 '
^^ —— MRS-BS/OP4- 1-3 /

MRS-SS/DP3-0-0.5
MRS-8S/DP3-0.5-1
MRS-8S/DP3-1-3
MRS-BS/DP3-3-5 MRS-BS/OP4-3-5

MRS-BS/AP6-1-3
~ MRS-BS/AP6-3-5MRS-SS/DP5-0-0.5

MRS-BS/OPS-1-3
MRS-BS/DP5-3-5

FlGURt REFERENCESAMPLING LOCATIONS
• AUCCH PR08E WITHIN AN M£A
® AUGM w»oee AT A DiscRnt W>WT wc* *:
0 AUCW PR08C (TMC 0-O.S FEET INTERVAL WAS IS*/ tf ef ••••-•-•;•-•--•-•••---------•'•---- «U« *-2SAMPLED DURIHG THE NONRAOOLOCICAL *N*LTTE Wf* °- TEST PITS i * 2; .................................................... FIGURE 4-3

SCREENING PmSE OF THE WVtSTlCATiON) AREA E It AUCEd PSOBE 4: ............................................... FIGURE 4-4
RENCH AREA F. TEST PITS 3. 4. ft J. AuCER PROBES I * 2: ...... fICURE 4-J

• DUPLICATE SAMPLES (0-0.5 FEET) AREA C * AUGER PROBE 3; .................................................. FIGURE 4 -a

SUBJECT: MCTCOA RESTART SITE (FtVE-METER GRlDl
OVERVIEW OF SAMPLING LOCATIONS INSIDE THE FENCED
ENCLOSURE AREA . . . . . . . . .

FIGURE 4 DWG. BY: R. DtMATTEO _ . . , ̂  . . t
DATE- 02-28-9' Environmental Standards, Inc.

ARI02550



MRS-SS/Al-0-0.5
MRS-BS/Al-l-3-MS/OP
MRS-BS/Ai-3-5

295

270

MRS-SS/A3-0-05
MRS-BS/AJ-1-3
MRS-BS/A3-3-5

WRS-SSA5-0-0.5
MRS-SS/A4-0-0.5 - v̂ PTT i I I T I , i i -—— MR|IB~" AslslsMRS-BS/A4-1-3 ——-=*———I I 1 I I » I 1 I MRb S..M5 3 5
MRS-0S/A4-3-5

245 - - ^D- —I— H— — =*" •*- ̂ ~ MRS-SS/A6-0-0.5
MRS-BS/A6-1-3

MRS-SS/A7-0-0.5 / 'v "•..,. MRS-8S/A6-3-5
MRS-BS/A7-1-3-MS/DP
MRS-BS/A7-3-5

220 L-
• MRS-5S/A8-0-0.5
MRS-BS/Ag-0.5-1 __ MRS-SS/A9-0-0.5
MRS-BS/A8-1-3 I—— MRS-BS/A5-1-3
MRS-BS/A8-3-5 MRS-BS/A9-3-5

1 I I I I I t I I I I I I I I I I I t I M ! I

305 330 355 380 40S

KEY TO SYMBOLS

• AUGER PROBE WITHIN AN AREA

• DUPLICATE SAMPLES (0-0.5 FEET)

SUBJECT: METCOA RESTART SITE (FIVE-METER GRID)
. SAMPLING POINT LOCATIONS IN AR£A A

FIGURE 4-1 DWC..BV: R. DIMA7TEO
DATE: 02-28-92

Environmental Standards, Inc.

flRI0255



345

MRS-SS/C1-0-0.5
MRS-BS/C1 -0 5-1
MRS-BS/C1-t-j
MRS-BS/C1-3-5 " ' | j | | ; | i, MRS-SS/C3-C-0 5

MRS-SS/C4-7-0.5
MRS-BS/C4-1-3
MRS-BS/C4-3-5

395

_ _ MRS-BS/C3-3-5
""3̂^̂^̂""̂^̂^̂•""'," ~ *

370
MRS-SS/C2-0-0.5
MRS-BS/C2-1-3
MRS-BS/C2-3-5

MRS-SS/B1 -0-0.5
MRS-8S/B1-1-3
MRS-BS/31-3-5

I I I I I I I I I I I I I I I I

80 305 330 355

KEY TO SYMBOLS

• AUGER PROBE WITHIN AN AREA

• DUPLICATE SAMPLES (0-0.5 FEET)

SUBJECT: METCOA RESTART SITE (FIVE-METER GRID)
SAMPLING POINT LOCATIONS JN AREAS A & B

FIGURE 4-2 DWG. BY: R. DIMATTEO _ , , _ . . r
DATE. 02-28-92 Environmental Standard!. Inc.

ARI02552



MRS-SS/D1-0-0.5
MRS-BS/D1-1-3-MS/DP ̂
MRS-BS/D1-3-5 \

\

\

\-J-AREA
470 -

I MRS-SS/TPt
MRS-8S/TP1

A.- ~ MRS-BS/TP1445 -
MRS-SS/TP;
MRS-BS/TP.MRS-BS/TP:

420 -

. ' .' Wi^ !
-£*** jĴ SsĴ  •''

*-r-̂ «5

-0-0,5 - L-
-1.5-1.7 ——————— SSK̂
-o-l-J.b 1 1 \l T

1 1 \ i
;-o-o,5 /' IM i k '
i'i-4--!-5 - M_'A4—-3-j'5 u/4X̂ft/T̂ ^

/S:
MRS-SS/04A-0-0.5 /
MRS-BS/D4A- 1 -3 ——— '
MRS-BS/04B-3-5

_

1 t 1

KEY TO SYMBOLS

280 305

MRS-SS/D2A-0-0.5
, —— MRS-BS/D2A-1-3

MRS-BS/D2B-3-5

MRS-SS/03A^O-0.5
.. . ^ —— MRS-BS/03B-1-3
2~ -̂' MRS-BS/D38-3-5
-'•' '•• if ^̂  ' -

fŜ
**>*r1''̂ C~̂ *S»«£"

MLTJr—T MRS-SS/DE1A-0-0.5
— '"fir- —————————— MRS-BS/DE1C-1-3
___^__ MRS-BS/DE1C-3-5

" J v -
•L̂

•*T̂  ̂ ^i i/ ~T ^̂ ^̂  .
-M-- . .̂ ^̂  MRS-SS/DE2-0-0.5
' ^ — MRS-BS/DE2-1-3

MRS-BS/OE2-3-5

MRS-SS/D5-0-0.5
MRS-BS/D5-1-3
MRS-BS/D5-3-5 :

i

1 1 1 , 1 1 '
330 355

* AUGER PROBE WITHIN AN AREA , v - " - : ,. f !

I ———— 1 TRENCH - - " . " . . ' : ' C !

SUBJECT: METCOA RESTART SITE (FIVE-METER GRID)
SAMPLING POINT LOCATIONS IN AREA D. TEST PITS

FIGURE 4-3 DWG. BY: R. OIMATTEO : -
DATE: 02-28-92

..;' -••-/.-: H i
Eiivlronmental Standardv. Inc. Q\
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445

420

395

H

SUBJECT:

M- '_- -• ;'
_ -,' r? 3 - a

\
MRS-SS/DE1A-0-OS \
MRS-BS/DE1C-1-3 —— , \
MRS-BS/DE1C-3-5 \

s '•

• MRS-SS/E3-0-0.5 \ (-£-• .4
MRS-BS/E3-0.5-1 _L\jJ_ ...I
MRS-BS/E3-1-3 ' \ i-J_\L/TSji
MRS-BS/E3-3-5 >sL-Ul̂  ___ I\*>r • '

MKS-SS/UL2-0-0.5 / ff i
URS-RS/r>"-1-3 ' ' '.A— J ——— i— i-
MRS-BS/DE2-3-5 —— t~"tfrr~̂ J~t" ;

Ĵ-̂ t̂tMRS-BS/AP4-1-3 _̂ ^ "̂'i'~nr>
MRS-BS/APd-3-5' /' -H-/;j

y" /

MRS-SS/E6-0-0.5 / /
MRS-BS/E6-1-3-MS/DP ^^ /
MRS-BS/E6-3-5 /

MRS-SS/E8-0-05 /
MRS-BS/E8-1-3 ——— >
MRS-BS/E8-3-5

1 1 I 1 1 1 1 1 1 1

305 330

KEY TO SYMBOLS

• AUGER PROBE WITHIN AN AREA

O AUGER PROBE (THE 0-0.5 FEET INTERVAL WAS
SAMPLED DURING TME NONRADlOLOGlCAL ANALYTE
SCREENING PHASE OF THE INVESTIGATION)

—— 1 TRENCH

• DUPLICATE SAMPLES (0-0.5 FEET)

METCOA RESTART SITE (FlV£-METER GRID!
AREA E & AUGER PROBE 4

.FIGURE 4-4 DWQ. BY: R. DIUATTEO
DATE: 02-28-92

7 ._ \ _ '\ . .- C.

MRS-SS, £4-0-0 5
/— MRS-BS/E4-1-3
/ MR2-3S/E4-3-5

* MRS-SS/E2-0-0.5 i
/ MRS-BS/E2-0.5-: !

i , / -' MRS- BS/E2 - 1 - 3
IHr/_H ,- MPS-3S/E2-3-5

_£/̂ _x£l _ M=r- "S/E5-0-0 5
I/ T».Û  I ^ MRS-3S/E5-1-3-MS/OP
A f f\ \̂ *" MRS-3S/E5-3-5
T j/Ĵ -""|

-i--^AREA E

%̂IT 1 1^ --^ MRS-SS/E7-0-0.5
~TT "" ^̂ _ MRS-BS/E7- • -3

\ MRS-BS/E7-3-5

I MRS-SS/E9-0-0.5
\ ——— MRS-BS/E:9-1-3

MRS-BS/L9-3-5

^̂

1 1 1 i 1 1

355 380

.... . ^
Environmental Standard!. Inc. Q

ARI0255l»



495

470

445

• MRS-SS/F1 -0-0.5
MRS-BS/F1 -0.5-1
MRS-5S/FI-1-3
MRS-ES/F1-3-5

MRS-BS/AP1 - ) -3-MS/DP
MRS-BS/AP1-3-5 .

MRS-SS/F3-0-0.5 .j— t— fv\ r

Wn̂ -PS/F?-̂ -!1' -v ..J 1 ,.Vgi
V̂j F -(D T>

' - / "̂ sL
1 1 ^V

MRS-BS/AP2-1-3 __ ————— -p fU/TS.
MRS-BS/AP2-3-5 | | /, | ,

"t/j'Sj""/
^ MRS-SS/TP3-0-0.5 /• J_i/LTfi

MRS-BS/TP3-1.3-1 5-MS/DP-/- A \ \l
~ MRS-BS/TP3-2. 6-2.9 / ~f— '/"

~ -MRS-SS/F5-0-0.5 / /
- MRS-BS/F5-1-3 —— ' 1

MRS-BS/F5-3-5 /

" MRS-SS/TP4-0-0.5 /
MRS-BS/TP4-0.5-1 /
MRS-BS/TP4-1.4-1.6
MRS-BSAP4-3-3.5

I 1 1 11 1 1 1

330 355

KEY TO SYMBOLS

MRS-SS/F2-0-0.5
r- MRS-BS-T2-1-3
/ MRS-3S/F2-3-5

/ ^- MRS-SS/TP5-0-0.5
/ s' MRS-3S/TP5-1.4-1.6

; ./ . •' ^ MF.S-3S/TP5-3-3.3

v̂»J -• " S
w-x*. /̂  /'

/X F MRS-SS/F4-0-0.5
SS, \ ^-> —— MKb-bS/f!4-1-J
S-H-t--- " MRS-8S/F4-3-5

-̂"*̂ l .• I I I
Alt LA T Ti . , .

'-VH-

\ MRS-SS/F6-0-0.5
1-MRS-BS/F6-1-3

MRS-BS/F6-3-5

1 1 1 1 1 I I I

380 ' 405

i

• AUGER PROBE WITHIN AN AREA
O AUGER PROBE (THE 0-0.5 FEET INTERVAL WAS ' ' '-

SAMPLED DURING THE NONRADIOLOCICAL ANAYLTESCREENING PHASE OF THE INVESTIGATION) ;
I | TRENCH l~ '• ' ' ' '

• DUPLICATE SAMPLES (0-0.5 FEET) • ' • '• ' ' - !

SUBJECT: METCOA RESTART SITE (FIVE-METER GRID) JL
SAMPLING POINT LOCATIONS IN .AREA f, TEST PITS 3. 4. & 5. AUGER PROBES 1 A: 2 <N>

FIGURE 4-5 DWG. BY: R. OIMATTEO
DATE; 02-28-92 Environmental Standards, Inc. &

flRI02555



\

MRS-SS.'C2-0-0,5

MRS-SS/Ci -0*0.5 ~~ MP5-BS-G:--3-5-WS/DP
MRS-BS. C-l-1-3 -,
MRS-BS/G1-3-5 \

495 - • ~\\ —— -"1MRS-B5/AP3-1-3 \\
MRS-BS/AP3-3-5 — \* —— — \ — a -J

^̂ <̂  ,>*•' i f
"T-̂ J-' A ' j

1 t %/ ÎI*̂ ^ 1

MRS-BS/G4-1-3" —— -""̂ ' * -^CT"
MRS-BS/G4-3-5 -4- - - -/^

445 - "/•-

420 - 1
L MRS-SS/G5-0-0.5

MRS-BS/G5-1-3 — '
MRS-BS/G5-3-5

1 1 1
330 405

KEY TO SYMBOLS

• AUGER PROBE WITHIN AN AREA
O AUGER PROBE (THE 0-0.5 FEET INTERVAL WAS

SAMPLED DURING THE NONRADlOLOGlCAL ANALYTE
SCREENING PHASE OF THE INVESTIGATION)

» DUPLICATE SAMPLES (0-0.5 FEET)

SUBJECT: METCOA RESTART SITE (FIVE-METER GRID)
SAMPLING POINT LOCATIONS IN AREA C & AUGER PROBt 3

FIGURE 4-6 DWC. Bf. R. DIMATTEO
DATE: 02-28-92

• MRS-SS/C3-0-0.5
MRS-BS/G3-0.5-1

/ MRS-BS/G3-1-3
/ MRS-BS/C3-3-5

/*!

V ^ i f
^~ AREA G'

1
T̂ Ĵ J
_ - n>̂ , MRS-SS/G6A-0-0.5

^-— MRS-BS/G6B-1-3
MRS-BS/C6B-3-5

V

1 1 1 1
430 455

i

V.

nviron mental Standard!, Inc. A j

~S

J

J
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340 345 350 356 360 3e5 370 375 360 395 390 3°5 -40i3 405 410I ___ ——-—-| | | ] |—] j • | | j - — j [— 7-

390 - - /—̂ "T̂ -r-̂  ; -; ' 3̂9e

MRS-BA2-DUST
i

l
MRS-BA3-'DUST-MS/DP —

— MRS-BA6-DUST

MRS-BA4-DUST

MRS-BA5-DUST —'

I__________

355 360 365 370 375 380 G85 3̂ 0 3° 405 41B 415

MAIN BUILDING

CONCRETE PAD

CANOPY OVER FORMER METAL SMEAR
; KEY To SYMBOLS

0 SUMP SAMPLE LOCATION

r ©; .FLOOR CRATEDUST SAMPLE

/ . \ OUST SAMPLE LOCATION

SUBJECT: METCOA RESTART SITE
BUILDING AREA OUST. FLOOR GRATE AND SUMP SAMPLES

FIGURE 5 OWC. BY: R. OIMATTEO ... .,..,...,Environmental Standards. Inc.

/IRI02557



METCOA RESTART SITE

KEY TO SAMPLE NAMES AND LOCATION POINTS

The sample plan key consists of two parts. The first part provides the descriptors for the sample
names and the second pan provides a guide to identifying the location of the sample collection
points. When used together, the analytical data provided in the data summary tables can be
correlated to a horizontal and vertical location on the site.

SAMPLE NAME DESCRIPTION

MRS-SS/DP1- 0-0,5- BK

METCOA SURFACE DISCRETE SAMPLE INDICATES THAT
RESTART SOIL POINT DEPTH THIS IS AN
SITE N0.1 INTERVAL AQUEOUS

0-03 FEET RINSATE BLANK
OF TOE
EQUIPMENT
USED TO
COLLECT
MRS-SS/DP1-0-0.5

Abbreviation
A
AA
AP

.........

B

Description
Area A auger probes
Acre - Area parcels
Auger Probes
Auger Probes 1 and 2
Auger Probe 3
Auger Probe 4
Auger Probes 5 and 6
Area B auger probes

Located on Figure No.
4-1
2
4
4-5
4-6
4-4
4
4-2 ;

Environmental Standards, Inc.
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Abbreviation

BA
BK
BS

C
D

i DE

DP
DUST
E
F
FG
G

•MRS
MS/DP
P
ss

SUMP

TP

Description
Building Area dust samples
Equipment rinsate blank
Below Surface soil sample (greater than 0.5
feet)
Area C auger probes
Area D auger probes
Auger probes on boundary between Area D
and Area E
Discrete Point auger probe
DUST Sample from floor of Building Area
Area E auger probes
Area F auger probes
Floor Grate sample from Building Area
Area G auger probes
METCOA Restart Site
Matrix Spike/Duplicate (Quality Control)
Perimeter Sample
Surface Soil Sample (0 to 0.5 feet)
Composite sediment samples from two
"sumps" in the Building Area
Test Pit
Test Pits 1 and 2
Test Pits 3, 4 and 5

Located on Figure No.

5
NA i
NA ;
4-2
4-3
3-3

3
4
3-3
3-5
5
4-6
NA
NA
3
NA
5 !

4
4-3
4-4

Environmental Standards, Inc.
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SAMPLE LOCATION AREA

ACRE AREA:.......................................................... FIGURE 2

PERIMETER; .............t............................................ FIGURE 3

FENCED ENCLOSURE AREA (OVERVIEW);..... . ...... FIGURE 4

BUILDING AREA. FLOOR CRATE & SUMPS:... ....... FIGURE 5

SUBJECT: METCOA RESTART SITE
KEY TO 'SAMPLE COLLECTION

FIGURE: t

LOCATIONS

DWG. BY: R. OIMATTEO
DATE; 02-28-92

0' 250' 500'

^—————————————————————————————— _ ————— .. j

Environmental Standards. Inc. /A
1
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 2 / ̂  °>

^ *"'Sample No.

MRS-SS/AA1-0-0.5

MRS-SS/AA2-0-0.5

MRS-SS/AA3-O-0.5

MRS-SS/AA4-0-0.5

MRS-SS/AA5-0-0.5

MRS-SS/AA6-0-0.5

MRS-SS/AA7-0-0.5

MRS-SS/AA8-0-0.5

MRS-SS/AA9-0-0.5

MRS-SS/AAlO-0-0.5

MRS-SS/AAH-0-0.5

MRS-BS/AA11-0.5-1-MS/DP

Cd
(mg/kg)

8.4 B

4.1 B '

4.5 fi

4.4 B

- 1.9 B

4.6 B

35.2 B

16.0 B

23.0 B

3.5 B

5.3 B

5.5 B

Cu
(mg/kg)

16. 1 J

12.8 J

16.0 J

15.4 J

13.7 J

16.3 J

22.7 J

18.9 J

' 14.3 J

12.4 J

9.3 3

10.21

Pb
(mg/kg)
: 24.1

22.2 .

41.7

23.6

'23.5

26.5 _

;38.9

' 41,6

29.1,

29.4

18.4

23,4

Ni
(mg/kg)

58.8 fi

'_• 15.9 B

20.4 B _

18.7 B-

14.2 B _

19.3 B

10.4J

26.9 B

20,5 B

16.6 B

15.3 B

18.4 B

'".' Mo
- (mg/kg)

. -7.0 B

J 6.0 B

.'- 11.7 J -

4.9 B

4.0 B -.

:/i3.3J
34.6 J

' -. 7.9 B'

;-6.iB

4.8 B

3.6 B j..

- 3.5B

W
- (mg/kg)

<42.8 UL

<43.3 UL

133 J

<44.9 UL

<45.4 UL

<46.5UL

<47.7XJL

<52.4UL

<47.7 UL

68.9 j;
<43.8 UL

<43.8 UL

Tb
••- <pCi/gm)

--" 0.76±0.32J

•0.72±0.26J

0.69±0.32J

0.42 ±0.33 J

0.77 ±0.44 J

0.76±0.40J

1.0±0.20J

2.2±0.40J -

0.78±0.46J -

0.65 ±0.42 J

0.82±0.38J

0.80±0.38J

, .. . . .
This tnalyte was not detected at or above the associated numerical value. • • ; -

B This result is qualitatively iuspect since Oils constituent was detected in field and/or laboratory blanks at similar levels. '
R Unreliable result - Analyte may or may not be present in this sample. ! • ':• - ' ;
J .„ Quantitation is approximate due to limitations identified during the quality assurance review (data validation).
UL This analyte was not detected, but the detection limit Is probably higher due to a low bias identified during the quality assurance

-- • -review. .--..- - •— - - - - - — . • •••";••• -'.: * i . > . ....

Environmental Standards, Inc.



METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 3

Sample No.

MRS-SS/P1-0-0.5

MRS-SS/P2-0-0.5

MRS-SS/P3-0-0.5 ~

MRS-SS/P4-0-0.5

MRS-SS/P5-0-0.5

MRS-SS/P6-0-0.5

MRS-SS/P7-0-0.5

MRS-SS/P8-<M).5

MRS-SS/P9-0-0.5

MRS-SS/P10-<W>.5

MRS-SS/P11-0-0.5

MRS-SS/P12-0-0.5

MRS-SS/P13-0-0.5

IS-SS/P14-0-0.5

MRS-SS/P15-0-0.5

MRS-SS/P16-0-0.5

MRS-SS/P17-<H).5

MRS-SS/P18-0-0.5

MRS-BS/P18-0.5-1

MRS-SS/P19-0-0.5

MRS-SS/P20-0-0.5

MRS-SS/P21-0-0.5

MRS-SS/P22-0-0.5

MRS-SS/P23-0-0.5

MRS-SS/P24-<M).S

MRS-SS/P25-0-0.5

MRS-SS/P26-0-0.5

MRS-SS/P27-0-0.5

I • ̂S-SS/P28-0-0.5

Cd
(mg/kg)

13U

182 J

11.5 J

13.9 J

19.9 J

33.0 J

44.3 J

14.7 J

, 44.0 J

71.9 J

192 J

106 J

15.6 J

10.9 J

0.92

7.1 J

0.69

0.36

0.42

15.1 B

24.2 B

28.5 B

30.9 B

12.3 B

16.9 B

23.8 B

44.8 B

88.0 B

95.3 B

Cu
(mg/kg)

30.4 J

28. 1 J

11.2 J

10.1 J"

9.0 Jj

12.1 J

47.7 Y

15.3 J;

12.6 J

27.1 J

r 6i.6 j
4Z1J

13.4 J

16.8 J

8.7 J

13.9 J

11.9J

11. U

12.2

12.1 B

13.9 B

14.4 B

15.5 B

12.8 B

12.1 B

17.7 B

13.3 B

11. IB

12.2 B

Pb
(mg/kg)

35.7 J

5̂2.1

/ 17.2 J

21.5 J

22.4 J

25.2 J

434

64.2

27.8 J

38.4 J

215
59.8

32.8

42.6 J

9.8 J

20.21

16.7

13.9

<0.13

20.0 J

25.2 J

56.9 J

55.2 J

25.4 J

19.9 J

27.4 J

24.5 J

32.3 J

26.3 J

Ni
(mg/kg)
*'- " ~

83.0 J

17.0 J.

23.2 J

17.6 J

26.4 J

126 J

1.7 UL

37.5 J

1261

237 J

142J

20.4 J

24.1 J

14.2 J

21.5 3

12.2 J

9.2 J

4,4 B

23.5 B

52.1 B

38.8 B

51.7 B

24.4 B

19.4 B

57.5 B

30.2 B

30.0 B

36.7 B

Mo
(mg/kg)

8.3 J ;

6.5 J

4.8 J

4.8 J

5.0 J

6.2 J

15.6 J

10.5 J

8.4 J

48.4 J

45.3 J

189 J

11. U

11.0 J

13.1J

6.0J

2.6 J

3.6 J

4.4 J

4.5 B

13.2 B

13.3 B

17.7 B

4.1 B

4.7 B

4.8 B

4.7 B

6.1 B

5.0 B

W
(mg/kg)

<46.5

<47.1

<46.0

<46.0

<41.0

<51.6

<50.3

<50.3

<49.0

<51.6

<49.0

<56.3

53.7 J

<48.3

<44.4

<43.3

<46.5

<41.4

<41.9

<42.3

<42.6

<44.6

<44.1

<42.0

<39.9

<38.5

<40.5

<44.1

<45.0

TT» \̂ S
(pCi/gm)

<1.0UL

<1.0UL

0.79±0.5U

2.6±0.53J

1.0±0.24J

0.69±0.42J

0.74±0.45 J

0.63 ±0.32 J

0.45 ±0.43 J

0.54±0.43J

0.78 ±0.50 J

2.2 ±0.54 J

0.89 ±0.23 J

0.61 ±0.32 J ̂

0.44 ±0.26 J

0.81 ±0.31 J

0.79±0.47J

1.2 ±0.29 J

0.65 ±0,26 J

<0.40UL

<0.40XTL

0.92 ±0,23 B

0.61 ±0.31 B

<0.80UL

1.5±0.39 B

0.91 ±0.43 B

0.59±0.44 B

0.83 ±0.50 B

2.2±0.45J

Environmental Standards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 3 (Cont.)

~̂s - , ..Sample No.

MRS-SS/P29-0-0.5.

MRS-SS/P30-0-0.5

MRS-BS/P30-0.5-1

Cd
(mg/kg)

61.7 B

3520 J

13,900 J

Co
(mg/kg)

14.6 B

39,9001

12,000 J

• Pb
(mg/kg)

. 2U1J

777 J

, 580 J

Ni :
(mg/kĝ

34.7 B

47,000 J :

13,000 J

- MO
(mg/kg)

4.6 B

494 J

492 J

w
(mg/kg)

<39.1

<45.0

<43.4

7n
(pCi/gm)

0.83 ±0.45 B •-

0.92 ±0.38 B -

1.0±0.26B

NOTES: ; • ; •"•; " • •" " ;' " ." ; " . " " . - . ,
< This analyte was not detected at or above the associated numerical value. ;
B This result is qualitatively suspect since this constituent was detected in field and/or laboratory blanks at similar levels.
R Unreliable result * Analyte may or may not be present in this sample.
J Quantitation is approximate due to limitations identified during the quality assurance review (data validation).
UL This analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quality assurance

review. , . - . • > . • • - - , .

Environmental Standards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4

Sample No.

MRS-SS/DP1-0-0.5-MS/DP

- MRS-BS/DPM-3

MRS-BS/DP1-3-5

MRS-SS/DP2-0-0.5

MRS-BS/DP2-1-3

MRS-BS/DP2-3-5

MRS-SS/DP3-0-0.5

MRS-BS/DP3-0.5-1

MRS-BS/DP3-1-3

MRS-BS/DP3-3-5

MRS-SS/DP4-0-0.5

MRS-BS/DP4-1-3

MRS-BS/DP4-3-5

MRS-SS/DP5-0-0.5

MRS-BS/DP5-1-3

MRS-BS/DP5-3-5

MRS-BS/AP5-1-3

MRS-BS/AP5-3-5

MRS-BS/AP6-1-3

MRS-BS/AP6-3-5

Cd
(mg/kg)

865

11.6 J

0.43 J

27.1 J

<0.31

0.97 J

12, 100 J

16,800 J

46.0 J

659 J

735 J

8.5 J

32.6 J

826 J

7.8 J

22.4 J

6.9

4.0

8.2 J

3.6 J

Cu
(mg/kg)

214

10.4 B

12.5 B

55.8 J

14.0 B

12.8 B

600 J

943 J

12. U

31.5 J

285 J

12.9 J

25.0 J

758 J

25.6 J

1011

9.5 J

9.2 J

27.1 J

16.8 J

Pb
(mg/kg)

78.2 J

15.5 J

18.7 J

14.5 J

11.3 J

17,3 J

493 J

1720 J

18.2 J

31.1 J

128 J

16.81

19.8 J

"38 3

29.8 J

22.83

28.4 J

25.5 J

4.8 J

17.7 J

Ni
(mg/kg)

500 J

< 13.9

<13,6

224 J

<12.9

26.7 B

82201

36,000 J

27.4 B

177 J

1890 J

30.2 J

74.9 B

1790 J

22,3 B

80.2

19.4 J

12.5 J

125 J

53.3 J

Mo
(mg/kg)

301

32.4 J

<8.5UL

9.9 B

10.7 B

<8.0UL

496 J

864 J

5.9 B

13.9 B

52.4 J

4.3 B

11.9 B

237

21.2 B

13.0 B

17.9

5.2 B

9.3 B

5.0 B

W
(mg/kg)

<53.1 R

<43.7 UL

104 J

51.3 J

<40.5UL

42.2 J

<43.2U1_

107 J

<43.0UL

<42.9 UL

46.0 J

43.2 J

43.5 J

133 J

174

<42.9 UL

<43.2R

<43.0R

55.0 J

47.0 J

Th v ,
(pCi/gm) Ŝ

0.99 ±0.53

l.l±0.4J -

0.81 ±0.22 J

0.52 ±0.25 J

0.76 ±0.26 J

0.75 ±0.20

2.6±0.5J

4.5±1.6J

2.1±1.2J

3.5±1.7J

0.76±0.36 ^

0.60 ±0.29 "̂"̂

0.75 ±0.20

<0.7UL

0.56 ±0.44 J

1.2±0.5J

1.1±0.4

0.78 ±0.44

0.50±0.20

0.77 ±0.27

£
Environmental Standards, Inc.
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- /
METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-1

^— ̂ Sample No.

MRS-SS/A 1-0-0.5 /

MRS-BS/A1-1-3-MS/DP -

MRS-BS/A1-3-5 > ' <.'

r- ' i ..... -<•"
MRS-SS/A2-0-0.5

MRS-BS/A2-0.5-1 ' i

MRS-BS/A2-1-3 j f /

MRS-BS/A2-3-5 - '• . : :

MRS-SS/A3-0-0.5

MRS-BS/A3-1-3 .

MRS-BS/A3-3-5

- - •- "..-•; -.:<: :

i MRS-SS/A4-0-0.5

~̂̂  MRS-BS/A4-1-3

MRS-BS/A4-3-5

MRS-SS/A5-0-0.5

MRS-BS/A5-1-3

MRS-BS/A5-3-5

MRS-SS/A6-0-0.5

MRS-BS/A6-1-3

MRS-BS/A6-3-5

MRS-SS/A7-0-0.5

MRS-BS/A7-1-3-MS/DP

MRS-BS/A7-3-5

(mg/kg)

133 J

,1.U;
3.6 J L-

i •: :•.'•;•
2380 J

21207. ,'

6.6 1

20.77

9937

134 J

26.3 J

133 J

44.4 J

3.4 J

1350 J

29.0 J

9.9 J

1287

0.37 J

3.5 J

88. U

<0.32 R

<0.32 R

i Cu
(mg/kg)
63.2 J

; 14.3 7

!15.9J

i

2370 J

17,700 3

25.8 J

26.9 J

840

42.4 B

31.4 J

' •. --. • • •:

65.7 J

24.4 B

13.6 J

1220 J

46.2 B

9.6 B

1290 3

29.3 B

15.2 J

82.6 J

10.16

13.6 J

t Pb
m̂g/kg)

39.3 J

16.3 J

14.9 J

861 J

1600 J

20.0 J

18.9 J

551J

t 35.3 J

28.0 3

78. U

16.9 J

13.2 J

11207

45.2 J

8.8 J

46.7 J

14. U

11. U

31.07

11.27

9.87

Ni
(mg/kg)

4027

18.3 B

27.0 B

32.500

27,500 f

52.9 B

44.8 B :

3360

149 B

70.6 B

2977

26.7 B

18.4 B

92107

113 B

31.2 B

12207

<13.0

19.5 B

22407

12.1 B

13.27

Mo
(mg/kg)

31.47 '"•

7.4 B

'23.47

1550 J

• 1830

31.8 J

30.2 7

4397

40.2 7

26.77

31.07

20.0 B

6.2 B

1247

15.16

3.9 B

34.37

10.9 B

4.0 B

94.87

10.03

5.2 B

(mg/kg)

52.17

<41.6 UL

<4I.4R

i

45.2 B

43.8 B

<42.4 R

<42.9 R

<42.9R

<41.0R

<4C.«R

< 42.4 P.

<41.9R

<41.5R

<41.9R

<40.6R

<41.0R

<41.9R

<41.0R

<41.0R

<44.9R

<41.9R

<4i.:

Th
(pCi/gm)

<0.6 UL

1.5±0.317

0.88±0.31
-, . .

18±17

9.5±0.627

1.0±0.4

0,64 ±0.26

1.2 ±0.3

; 0.74±0.58

. C,89±0.5

0.51 ±0.23

0.82 ±0.25

0.80±0.3

<0.6

0.86 ±0.24

0.41 ±0.21

1.2±0.2

0.79±0.44

0.40±0.21

0.70 ±0.23

<0.5

0.76 ±0.3

Environmental Standards, Inc. ̂
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METCOA RESTART SUE ANALYTICAL RESULTS FOR FIGURE 4-1 (Cont)

Sample No,

MRS-SS/A8-0-0.5

' MRS-BS/A8-0.5-1

MRS-BS/A8-1-3

MRS/BS/A8-3-5

MRS-SS/A9-0-0.5

MRS-BS/A9-1-3

MRS-BS/A9-3-5

Cd
(mg/kg)

<&33>;

<0.33 R

0.73 B

<0.31 R

46.87

0.36 B

<0.32 R

Cu
(mg/kg)
10.2 7

10.27

9.17

15.8
;

20.27

10.87

15.47

Pb
(mg/kg)

14.1

12.8.

15.6

11.4

13.1

12.7

18.5

Ni
(mg/kg)

15.27

15.3 7

10.37

<13.2

1037

16.4 J

20.97

Mo
(mg/kg)

6.7 B :

5.5 B

4.3 B

15.8 B

35.17

6.3 B

25.3 B

; w
(mg/kg)

<42.8 UL

44.27

41.97

<39.8 UL

<44.1UL

<42.9 UL

<41.5 UL

Tn v ,
(pCi/gm) ̂-*

1.1 ±0.4

I.I ±0.3

0.72±0.22

0.64±0.28
*•

1.4±0.4

1.6 ±0.4

1.1 ±0.5

NOTES: . . . . . . . . . _

< This analyte was not detected at or above the associated numerical value.
B This result is qualitatively suspect since this constituent was detected in field and/or laboratory blanks at similar levels.
R Unreliable result - Analyte may or may not be present in this sample.
7 _ Quantitation is approximate due to limitations identified during the quality assurance review (data validation).
UL Tliis analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quail./ assurance

review. -- --• •. - - - • — . . . . . . .. . „ , - . . . ^

Environmental Standards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-2

V̂  Sample No.

MRS-SS/B1-0-0.5

. MRS-BS/B1-1-3 : •

MRS-BS/BI-3-5 .

MRS-SS/C1-0-0.5

MRS-BS/C1-0.5-1

MRS-BS/C1-1-3 -

MRS-BS/Cl-3-5^
i

MRS-SS/C2-0-0.5

' MRS-BS/C2-1-3

MRS-BS/C2-3-5

i

, MRS-SS/C3-0-0.5 J

^̂ -̂ MRS-BS/CS-l-S " - ?

' MRS-BS/C3-3-5
;

MRS-SS/C4-04J.5

MRS/BS/C4-1-3 ' *; : •

' MRS-BS/C4-3-5

; cd
(mg/kg) '

5370

42.1

140

f<3.7>

<&*)
! 1.4 '

1.3

12570- '

132.8

'21.7

34.0

61.6

17.2
t

'354

!3.3

:i.9

Cu
(mg/kg)

88507

29.17

39.67

30.77

35.07

8.9 J

21.7 B

65.27

9.17

15.77

69.9 J "'-'

58.1 J

28.17
i

46.57

12.27

h.4J

; Pb
(mg/kg)

389 7

97.2 7 '

58.67
•

41.37

43.57

10.57

11.27

2907

13.47

43.0 7
!

34.77

43.27

21.97

il47

11.37

8.47

Ni
(mg/kg)

50707

45.67

74.57

42.77

52.57 '_

13.2 7

29.7 B'̂  '
[

7667

14.17'

20.0 7

41.87

47.57

31.77
!

66.47

11.97

17.7̂  '•

Mo
(mg/kg)

2200 '_

, J34.3

26.3

32.9 . '

. 29.3

7,0 B

11,4 B.

72.8.

39.2 ';

31.67

18.8

25.6

21.0

49.4

6.36

8. IB

W
(mg/kg)v

_ 89.87; :

<41.7R

.<41.7R ,

.....
<45.8R

_<48.3R

<42,6 R

<43.0 R

<45.8R

<42.6 R

<42.0 R

<42.0 R

<44.3R

<46.1R

<45.6 R"

<41.5R

<41.5R

Tb
.. (pCi/gm)

':0.72±0.22

, 0,88±0.24

1.2±0.5

... . .— .. ,. ..

0.86±0.267

0.59±0.437

<0.5 -

. 1.2±O.S

. . , _ . _ . . . .

1.1+/0.37

0.56±0.20

': 1.1±0.9_

0.64±0.37

l./2±0.7

0.81 ±0.33

l.J±0.4 .

0.83±0.22

1.0±0.6 .

NOTES:

< Tnis analyte was dot detected at or above the associated numerical value. " . . :
B This result is qualitatively suspect since mis constituent was detected in Meld and/or laboratory blanks at similar levels. -
R Unreliable result • Analyte may or may not be present in this sample. , ! •. - . ' •
J Quantitation if approximate due to limitations identified during the quality assurance review (data validation). . . . . - -
UL Tnis analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quality assurance-

Environmental Standards, Inc.
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t "'
METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-3

Sample No.

MRS-SS/D1-0-0.5

MRS-BS/DM-3-MS/DP

MRS-BS/D1-3-5

MRS-SS/D2A-0-0.5

MRS-BS/D2A-0.5-1

MRS-BS/D2A-1-3

MRS-BS/D2B-3-5

MRS-SS/D3A-0-O.S

MRS-BS/D3B-1-3

MRS-BS/D3B-3-5
...

MRS-SS/D4A-0-0.5

MRS-BS/D4A-1-3

MRS-BS/D4B-3-5

MRS-SS/D5-0-0.5 -,

MRS-BS/D5-1-3

MRS-BS/D5-3-5

MRS-SS/DE1A-0-0.5

MRS-BS/DE1C-1-3

MRS-BS/DE1C-3-5

; ' " ' - '
MRS-SS/DE2-OO.5

MRS-BS/DE2-1-3

MRS-BS/DE2-3-5

MRS-SSlflVO.5

Cd
(mg/kg)

90.57

60.27

. 4.8 J

21.97

28.9 J

4.27

4.87

28.57

0.607

<0.34UL

15.07

<0.35 R

0.49 B

81.77;

-. 0.84 B

<0.34R

2667

7.2

3227

9177

10.07

<0.32R

4407

Cu
(mg/kg)

29.47

13.57

11.97

17.3 7

14.87

8.97

13.27

,

29.67

8.47

21.27

3087

23.77

21.9 J

1030 J

8.97

7.7 J

25807

779J -.

35607

29,900

38.07

35.5

52,5007

Pb
(mg/kg)

23.7

27.6

34.77

24,3 J

25,47

22.77

18.47

23.87

27.17

16.87

41.3

16.6

15.8

35.3

13.77

9.5 7.

258.2

, 19.9

2947

278

30.7

18.2

3087

Ni
(mg/kg)

4177

5427

69.07

41.97

44.27

16.27

2.47

2557

<15.1

<14,7

3977

65.57

9.77

16107

16.47

9.1 J

19,4007

. 8477

9760 7"
.'.-I :

67.8007

1937

49.97

33,5007

Mo
(mg/kg)

51.57

27.87

39.4 B

36.0 7

36.9 7

31.87

59.07

77.07

28.9 B

25.9B

149 7

31.47

13.5 B

1857

15.2 B

15.2 B

380

5.1 B

385
.;

1000

40.27

30.0 B

7117

W
(mg/kg)

<43.6 UL

<45.3UL

<44.9

<44.9

<45.4

<44.4

<45.4

<46.0

<45.4

46.9 B

<51.9UL

<46.1 UL

<49.0 UL

48.57

<44.5UL

<44.0UL

<47.7

<44.4

' 75.8 7

1207

56.07

<41.8UL

87.17

Th

0.68 ±0.42

0.82 ±0.24

0.79 ±0.55

0.63 ±0.29

0.59±0.26

0.85 ±0.28

0.81 ±0.26

0.68±0,56

0.58 ±0.27

0.80±0.29

0.76±0/ '
\̂ _>1.3±0.4ĉ ^

1.1±0.30

1.3±0.7.

0.62±0.37

: 0.66 ±0.23

1.6 ±0.4

1.0±0.3

1.1±(X3
! j. - ; r

0.98 ±0.4

1.0±0.28

0.91 ±0.26

2.3 ±0.7

Environmental Standards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-3 (Cont)

V̂ x Sample No.
MRS-BŜ TfT̂ .5-1.7

MRS-BŜ ffl̂ -3.5 "
- - - • - • - • - - - - - •

MRS-SS/\£5a$-0.5

MRS-BS/Tjy.4-1.5

MRS-B̂ qw5-3.5

Cd
(mg/kg)

2.37

<0.35

4347 ~

7.27

<0.34

Cu
' (mg/kg)

56.77

1177
•...„... .

2930 7

14.87

14,07

Pb
(mg/kg)

; 28.0 7

15.67

48.07

20.4 7 "

ll.OJ

Ni;
(mg/kg) c

; 1357

6.77
........ . - - .

10,800 7

82.47

25.07

j Mo .
'(mg/kg)

3.97

; 2.97

\ 262 7

3.97

1.37

W
(mg/kg)

; <44.9

i <44.9 •.

- -,

1357

<50.3 r

' <43.9

Th
, <pCi/gm)

0.66±0.?9

.-: 0.66±0,32
. ,- .-

14.2±0.6

68.611.4

0.58±0.38

NOTES: - . • ;./• : : " • - -:' \ _ _ '_'_ • _.',''.'."...'....'..

< Hiis analyte was not detected at or above the associated numerical value. ...._'_..
B This result is qualitatively suspect since this constituent was detected in field and/or laboratory blank.- nt similar levels.
R Unreliable result * Analyte may or may not be present in this sample.
J Quantitation is approximate due to limitations identified during the quality assurance review (data validaiion).
UL Tnis analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quality assurance

review. • •;••••' -";_ _ ., : . ...... ..",. , .... • - '., :-'..— " - • -- -- - • • -

Environmental Standards, Inc.
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/./

METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-4

Sample No.

MRS-SS/E1-0-0.5

MRS-BS/E1-1-3

MRS-BS/E1-3-5

MRS-SS/E2-0-0.5

MRS-6S/E2-0.5-1

MRS-BS/E2-1-3

MRS-BS/E2-3-5

MRS-SS/E3-0-0.5

MRS-BS/E3-0.5-1

MRS-BS/E3-1-3

MRS-BS/E3-3-5

MRS-SS/E4-0-0.5

MRS-BS/E4-1-3

MRS-BS/E4-3-5

MRS-SS/E5-0-0.5

MRS-BS/E5-1-3

MRS-BS/E5-3-5-MS/DP

MRS-SS/E6-0-0.5

MRS-BS/E6-1-3-MS/DP

MRS-BS/E6-3-5

MRS-SS/E7-(M).5

MRS-BS/E7-1-3

MRS-BS/E7-3-5

i cd
(mg/kg)

< 375 7

2.6

1287

19007

42007

514

0.41 B

f98£7

1727

4.2

0.517

2477

6.77

2.17

0.57

0.41

0.33

4497

1.67

1.1

5507

4.77

3.77

Cu
(mg/kg) _

20807

15.77

28607

286 7

2677

57.07

20.06

2887

37307

6.07

8.87

2227

17.77

11.47

17.77

6.17

9.37

13607

13.67

15.27

4167

14.87

18.07

Pb
(mg/kg)

328

12.1

80,2

. _

2477 -

1417

124

16.7 B

83.9

83.9

9.0

8.9

259

15.6

12.0

14.7

13.1

10.6

6127

18.47

27.7

880 7

20.97

20.07

Ni
(mg/kg)
12.8007

60.07

10,200 7
.

40207

15907

3467

< 13.9

1230 3

843

11.17

<13.7

13707

59.47

47.07

25.3

6.77

12.77

51707

25.37

20.47

14707

27.67

17.67

Mo
(mg/kg)

1540

5.3 B

345

187

1327

26.87

IO.OB

40.97

38.77

2.7 B

<8.2

1357

7.3 B

4.6 B

12.76

4.0 B

3.6 B

665

6.86

5.3 B

203

7.9 B

7.1 B

W
(mg/kg)

74.17

<43.8 •

43.97

<41.3

<41.0

<41.0

53.2 J

<40.5

<40.5

<41.9

<41.4

<46.5

<42.8

<41.4

<47.7

<43.3

<42.8

64.8 B

<41.4R

<41.0

88.8 B

60.46

62.38

TT>V^>
(pCi/gm, •

2.7±0.3

0.79 ±0.38

1.0±0.2

<1.0

<I.O

0.82 ±0.24

0.77 ±0.24

0.58 ±0.21

0.46 ±0.21

1.010.3

1.2±0.3

^
0.83 ±0.20

1.1 ±0.3

0.88 ±0.33

0.70 ±0.25

0.85 ±0.28

0.94 ±0.25

0.61 ±0.20

0.53 ±0.22

0.95 ±0.26

0.65 ±0.20

0.82 ±0.55

0.70±(\

Environmental Standards. Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-4 (Cent)

_̂>< Sample No. i

, MRS-SS/E8-0-0.5

MRS-BS/E8-1-3

MRS-BS/E8-3-5

MRS-SS/E9-0-0.5 i

MRS-BS/E9-1-3

MRS-6S/E9-3-5

- . .- •

MRS-SS/DE1A-(M).5

MRS-BS/DE1C-1-3

.MRS-BS/DE1C-3-5
!
1

MRS-SS/DE2-0-0.5

MRS-BS/DE2-1-3 '

-̂̂ MRS-BS/DE2-3-5

, i - - <
MRS-BS/AP4-1-3

MRS-BS/AP4-3-5

Cd
(mg/kg)
31007

7̂7

19.17

. i ,- ;• -

12207

1.17

2.37

, ; _ ,

2667

:7.2

3227
• •• r

9177

10.07

<0.32 R

: ?'' '

2.4

4.9

i *(mg/kg)

15707

9.77

: 28.17

i - - - - -

32707

i 5.87

9.77

25807

i 7797

! 35607

? *

29,900

38.07

35.5
:. p .

17.6

i 9.97

Pb
(mg/kg)

6157

14.97

20.77

3107

11.37

12.47

[>. • '

258.2

19.9

2947

278

30.7

18.2

,' ' \

22.5

11.8

Ni ;
(mg/kg) I

6760 7

25.47

1197

58807

7.57

13.07

19,4007 ;
8477 i

97607
. . ,

67,8007

1937

49.97

<13.7

18.3 7

i Mo
(mg/kg)

498

9.4 B :

32.66

1040 ;
5.7 B

;.'6.TB

\ ,-' ;
380 '

CS,13

•• 385

i i

1000

40.27

.30.06

11.07

3.8 B

W
(mg/kg)

122 B

54.1 B

50.7 B

66.56

<41.4

1166

<47.7

<44.4

75.87

1207

56.07

<41.8 UL

<41.4

<41.9

Th
(pCi/gm)

0.59 ±0.42

0.70±0.23

0.73 ±0.33

0.85 ±0.56

0.89 ±0.63

0.48±0.19

1.6 ±0.4

1.0±0.4

- 1.110.3

0.9810.40

1.010.28

0.9I±1.26

1.210.2

0.8310.34

NOTES: . „._• •.;- ,.--.. ..:-..'._:.!..: ..;,.J:,.,.. ;, " " - - ~ - " - - - - : •• •--"-• -' -•-
< This analyte was not detected at or above the associated numerical value. . . ....
B This result is qualitatively suspect since this constituent was detected in field and/or laboratory blanks at similar levels.
R Unreliable result - Analyte may or may not be present in this sample. _ , , . .
7 Quantitation is approximate due to limitations identified during the quality assurance review (data validation). - ..
UL Tnis analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quality assurance

review. - ' •• - ' • -----.--' - - - - - - -- ........ ........ -„-- ... . .̂-. —.. . - ... .-.-,.- .

Environmental Standards, Inc.



* "Iĉ  f ̂  °
METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-5

Sample No.

MRS-SS/F1-0-0.5

MRS-BS/F1-0.5-1

MRS-BS/F1-1-3

MRS-BS/F1-3-5

MRS-SS/F2-0-0.5

MRS-BS/F2-1-3

MRS-8S/F2-3-5

MRS-SS/F3-0-0.5

MRS-BS/F3-1-3

MRS-BS/F3-3-5

MRS-SS/F4-0-0.5

:., MRS-BS/F4-1-3

MRS-BS/F4-3-5
, % '

MRS-SS/F5-0-0.5

MRS-BS/F5-1-3

MRS-BS/F5-3-5

MRS-SS/F6-<M>.5

MRS-BS/F6-1-3

MRS-BS/F6-3-5

MRS-SS*g?JW).05

MRS-BS<fP3V-1.5-MS/DP

MRS-BSĴ 2.6-2.9

Cd
(mg/kg)

7.77

12.97

<0.33 UL

0.457

4.27

0.807

0.707

26.3

<0.35 UL

0.618

62.6

7.58

0.808
. , .

775

1040

13.9

337

1.68

1.68

4777

1147

<0.36

Cu
(mg/kg)

12.57

21.17

8.17

16.17

-.

10.97

11.97

12.57

21.07

13.28

5.18

2327

36.17

9.86

5597

37207

42.87

' : • --•
88807

7.98

19.27

35307

54607

14.07

Pb
(mg/kg)

38.8 7

30.87

9.4 B

14.87

14.77

14.77

10.1 B
:

35.9

18.68

13.96

1067

29.87

18.68

299

2190

52.5

::. " '.. ':

1057
11.0 B
13.88

2317

95.77

28.8 R

Ni
(mg/kg)

51.47

129 J

7.57

<14.4

14.77

18.4 J

<13.6

64.27

9.5 B

23.58

8187

79.67

12.36

33107

44607

1327

31,300

31.38

23.38

25,2007

9,9007

57.67

Mo
(mg/kg)

1277
124 J

5.17 i

<8.6UL

85.57

10.8 7

11.47
r . •

81.87

4.8 B

3.9 B

:

231
26.07

5.0 B
-

352

521

10.07
- • - } :

206

52.17

9.57

13907

12707

10.87

W
(mg/kg)

<45.4

<45.4

<42.4

<43.3

<43.9

<42.9

<42.9

<48.4

<44.9

<44.9
.' • • .

<43.4

<44.9

<43.9

57.77

<42.4

<47.2
; <

; <39.7

<43.4

<41.5

<41.9

1097

<47.2

TV,

0.70±0.33 7

1.1 ±0.4 7

0.76±0.357

1.4 ±0.2 7

0.86 ±0.19 7

1.0±0.37

0.47 ±0.27 7

0.44 ±0.22

O.SO±0.51

0.98 ±0.22

0.73 ±f

i.o±o>-x
1.0±0.3

0.88 ±0.38

<1.0

1.110.4

0.49 ±0.22

0.69±0.22

1.110.3

12.110.4

40.811.0

0.92 ±0.37

Environmental Standards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-5 (Cent.)

s*_X'- Sample No.

' MRS-SS/̂ 5-0.5 -

MRS-BS/̂ 9-5-1 ,

MRS-BS,(rppl.4-I.6

MRS-8S/IJT3/-3.5

;MRS-SS/tfT54p-0.5

MRS-BS/|T5>|.4-1.6

MRS-BŜ rfSij-3.3

MRS-BS/AP1-1-3-MS/DP

MRS-BS/AP1-3-5 -
j . . •

MRS-BS/AP2-1-3

MRS-BS/AP2-3-5 <

Cd
(mg/kg)

920 ,

6647

4870

2.3 B

;262

i 65.3

<0.37

! - '

<0.33 UL

<0.33 UL

: \ '
38.4 B

51.4;

Cu
(mg/kg)

3670

38107

680 7

13.37

11.0007

65107

31.6 B

13.5 B

12.87
f ; ^ •

6420

53.57

Pb
(mg/kg)

,188

152

385 J

13.5
: ? "

76,8

60.3

27.1

i '

19.3 B

13.97

; . •

158

!136 ;

Ni
(mg/kg)

16,200

14,6007

12,8007

27.1 B

[ •

22,7007

41.4007

58.2 b

1 f •

16.46

12.17
r _, .. -

1070

1847

MO ;

(mg/kg)

; T790 7 ;

.f5927 1

i ' 699 ;
4.8 B !

j :'-.''-• ;

'-• 1207

i 170 .

20.3 B

4.2 B

: 4.27
; , _ ,-

! 54.7 7

; 14.5 7

W
(mg/kg)

<4I.OUL

<41.t)UL

<42.4 UL

<46.(. UL

<4I.OWL

<40.1 UL

<47.7 UL

<a-.4

<s2.4

r '_./

<43.9

<43.9

Th
(pCi/gm)

315±2.07

152±2.07

0.83 ±0.32 7

1.6±0.47

53 ±0.80 7

'•2.710.327

0.98 ±0.27 7

.0.64 ±0.38

0.5410.28 7

<1.0

;.i±o.4

NOTES:

< This analyte was not detected at or above me associated numerical value. •— ~ ~-.....,.:. ----- — -
B This result ia qualitatively suspect since this constituent was detected in field and/or laboratory blanks at iimilar levels.
R " Unreliable result - Analyte may or may not Be present in this sample. ~: ',' " , ,, i ' „ - . - -
7 Quantitation Is approximate due to limitations identified during the quality assurance review/data validation). ....
UL ; This analyte was not detected, but the detection limit It probably higher due to a low bias identified during the quality assurance
. ....... review. -• - -• • -----'- ;- '•• - •• --'•- - -- - - •- -J -- • - - •. — ...— .*. --, -•-..- - -- . • . - - . . . . - - - -

U

Environmental ;v.;..-ciards, Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 4-6

1

Sample No.

> MRS-SS/G 1-0-0.5

MRS-BS/OI-1-3

MRS-8S/G1-3-5

MRS-SS/G2-0-0.5

• MRS-BS/G2-1-3

MRS-BS/G2-3-5-MS/DP
( - •

MRS-SS/G3-̂ 0.5

MRS-BS/G3-0.5-1

MRS-BS/G3-1-3

MRS-BS/G3-3-5
; - \ •

MRS-SS/G4-0-0.5

MRS-BS/G4-1-3

MRS-BS/G4-3-5

i ' " * ."

MRS-SS/05-0-0.5

MRS-BS/G5-1-3

MRS-BS/G5-3-5

MRS-SS/G6A-0-0.5

MRS-BS/G6B-1-3

MRS-BS/G6B-3-5

MRS-BS/AP3-I-3

MRS-BS/AP3-3-5

Cd
(mg/kg)

18.37

<0.32 UL

<0.33 UL

69.67

<0.32 UL

1.07

•> ' ~'r

27.57

47.9 7

1.17

0.78
! '

17.97

2.37

0.837

51.27

1.5

<0.33

2.2

2.6

<0.33

1.67

0.357

Cu:
(mg/kg)

29.07

9.57

12.67 :

i , ' " T,

90.2

2.0 7

8.5 7

' 30.07

•. 32.67:

7.67

9.67
•

67.47

40.67

14.77

96.47

11.91

9.27

15.57

6.57

4.77

36.07

6.87

Pb
(mg/kg)

2427

8.6 B

11.57

2237

8.0 B

17.77

59.77

71.17

11.67

20.97

43.27

20.: 7
9.98

8557

36.97

19.87

12.47

16.27

9.67

23.67

18.87

Ni
(mg/kg)

147 J

10.5 7

<14.4
•

19007

7:77

37.27

8477

7487

20.27

40.17

84.27

43.17

15.27

4657

15.57

<14.4

25.07

14.77

6.47

61.87

<14.2UL

Mo
(mg/kg)

<8.1UL

3.27

<8.6UL

52.2 J

0.9S7

3.87

10.57

13.47

2.67

3.77
; ;

<7.9UL

15.1 7

4.27

52.47

<8.9UL

<8.6UL

<8.9UL

2.67

1.27

21.37

<8.5 UL

W
(mg/kg)

<40.6

41.87

<43.4

<4!.0

<41.0

<42.9

<49.0

<49.6

• <42.4

<4:.4

194

44.07

<42.4

<44.9

<44.9

<43.4

<44.9

<42.9

52.87

<42.4

<42.9

s!
711 V ^(pCi/gm) ̂*

0.36 ±0.21 7

0.51 ±6.28 7

0.62 ±0.32 7
.

0.53 ±0.37 7

1.8 ±0.3 7

0.96 ±0.15 7

<1.0

0.70±0.39

0.59±0.36

1.810.4

2.010.4' '

1. 4±0.2 Ĵ "̂

0.59 ±0,23 7
, . ;•

<1.0

1.0 ±0.4

0.69±0.25

<1.0

2.0±0.3

0.78±0.18

0.75 ±0.34 7

0.93 ±0.46 7

Environmenta. Standards. Inc.
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METCOA RESTART SITE ANALYTICAL RESULTS FOR FIGURE 5

v*— : Sample No.

MRS-BA1-FG

MRS-8A2-DUST

MRS-BA3-DUST-MS/0P

MRS-8A4-DUST -

MRS-BA5-0UST

MRS-BA6-DUST

MRS-SUMPS

Cd
(mg/kg)

2837

12,4007

-59207

I 4630 7

3350 J

18,0007

519 B

Cu
(mg/kg)

16,6007

14,2007

12,700 7

15.3007

11,6007

98507

129,0007

Pb
(mg/kg)

1597

29207

14,6007

10,500 7

24207

22807

310

Ni
(mg/kg)

176,0007"

38,1007

26,7007

33,4007

56,300 7

36,1007

48,6007

•i Mo
' (mg/kg)

; 6357 *

; 20907

17307'

' 16507

649 7

36607

2336

W
(mg/kg)

; 30.87 r

330

182

173:
159

586

1886

111
(pCi/gm)

".'" " 7.0±0.28 7

3,410.387

1̂.7±0.277

" .j.510.24 J"

'2.110.277

2.3 ±0.23 7

0.610.5 "r

NOTES:

< This analyte was not detected at or above the associated numerical value.
B This result is qualitatively suspect since this constituent was detec'ed in field and/or laboratory blanks at similar levels.
R Unreliable result - Analyte may or may not be present in this sample.
7 Quantitttion is approximate due to limitations identified during the quality assurance review (data validation).
UL Tnis analyte was not detected, but the detection limit is probably higher due to a low bias identified during the quality assurance

review.

A
Environmental Standards, Inc.
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METCOA RESTART SITE TCLP* ANALYTICAL RESULTS

Sample No. -

MRS-BA7-SUMPS

MRS-BS/T4-1.5

MRS-BA1-FG

ICLP Reg. Limit

Sb
mg/L

0.22

0.10

0.33

NE

As
mg/L

<0.0l

<0.01

<0.01

5.0

Ba
mg/L

0.27

<0.05

3.89

100.0

1 Cd
mg/L

3.38

<0.05

4.01

1.0

Cr
mg/L

<0.05

0.19

<0.05

5.0

Cu
mg/L

14.0

<0.03

2.02

NE

Pb
mg/L

<0.05

<0,05

<0.05

5.0

Hg
mg/L

< 0.0004

<0.0004

<0.0004

0.2

Ni
mg/L

38.9

0.06

46.6

NE

Se
mg/L

<0.016

<0.01

<0.0l

i'.o

Ag
mg/L

<0.05

<0.05

<0.05

5.0

IN
mg/L

5.82

<0.03

3.33

NE

>

* ' Toxicity Characteristics Leaching Procedure
NE Not Established

A
Environmental Standards. Inc.
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FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: A1

PAGE: 1 O F r v -
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-443
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-7-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO, DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

—
t—

O 5

•0.5-

• 1.0-

• 1.5 J

2.0-

•2.5-

•3.0-

•3.5-

• 4.0-

•4.5-

. ̂  c\ -

z
I I I

ijl l£*

U- O

z

2

Ouo:
UJ

[DO
UJO
U_ UJ

1.5

1.5

lO

\°

CO

16

11

23

14

28

42

50

57

SOIL AND ROCK
DESCRIPTION

Wet sand silt (mud) with, gravel
(compacted subbase-type fill)

Orange-bra-urn sand, silt and clay
with, broken sandstone

Same as above

4" piece of arantte in end of split-barrel
FNH AIIHFR RHRlNir;

SAMPLE
IDENTIF-
ICATION

Af/JS-
SS/A1 -0-0.5

MRS-BS/A1
-1-2-MS/DP

MRS-
BS/A1-3-5

CM

\2
Q£Q
3 <

'-Ua:

5

5

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL ^T. „,_„,. „„„,„,*
SAMPLE. uR/hr - micro R/hour ) T°TAl- DEP™ OF 8°RINC

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
390 METERS EAST. 295 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIS1 FOR AftlOMu£i~POLLUTION. SANTA FE. M ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2

FIELD AUGER BORING LOG
Environmental Standards, Inc.



FIGURE 3-(REVISED) ;
FIEUT AUGER BORING LOG

BOREHOLE NO.: AS i
i

PAGE: 1 OF 1 \
PROJECT: METCOA RESTART SITE ' "PROJECT NO.: 9105-443,
'PROJECT LOCATION- PULASKI, PA DATE ̂ DRILLED: J2-7-91 \
DRILLING.CONTRACTOR:- PENNSYLVANIA DRILLING CO. DRILLER: KURTWADDELL \
DRILLING METHOD: AUGER ROTARY ' ; ' '
SAMPLING METHOD: 3" l.D. SPLIT-BARREL SAMPLER SAMPLED BY:' DON CERNANSKY

-~- - ' (140 LB. HAMMER) LOGGED BY: DON CERNANSKY

UJ —

•0.5-

• 1.0-

• 1.5-

• 2.0 -

2*\ —.D ""

•3.0-

•4.0-

•45-•̂*j

. ̂  A .

Z

U- O

I

2"

FE
ET

RE
CO
VE
RE
D

'-•

1.1

\Q

O
CD

-/ >

7 -

to

13

a

11

13

10

SOIL AND ROCK"
: DESCRIPTION -'• ; c

Wet sand, silt and gravel (slag/cinders)

Samy as above

Compacted light brown sandy, .silty clay

Light browm to oranpe-broum sandy.
silty clay ... :

! • • !
> j

•• i. r .jFMn AfirrR nnRiwr:

- SAMPLE
IDENTIF-
ICATION

MRS-SS/
A2-0-0.5
MRS-BS/

\A2-O.S-1 /

MRS-
BS/A2-1-3

<

MRS-
BS/A2-3-S

\

•CM

so:

7

7

i

6-

5.5

j

COMMENTS '. J SUMMARY
(1) AU DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 6 •? - NOT ENCOUNTERED,

(BACKGROUND AT SAMPLE PREPARATION STATION IN r : --DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TQ SCREENING AN ENVIRONMENTAL r ' _-„ „_:,•„ ™ltl,.
SAMPLE. uR/hr - micro R/hour ) , ™TAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES'
... 380 METENS EAST, 285 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL N̂ALYSIŜ FOR
• POLLUTION, SANTA FE. NM A_NALYSJS FOR

' -' AEnvironmental Standards, Inc. sm\
" '

APPENDIX B
METCOA RESTART!SITE. WORKPLAN ,NO. 2

FIELD AUGER SORING LOG j ___ _______________

- i .; flRI02579



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: A3

PAGE: i OF ; '
PROJECT: METCOA RESTART SITE _ , PROJECT NO.: 910S-449 ,
PROJECT LOCATION: PULASKI. PA . DATE DRILLED: 12-7-91 \
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY . • . : . - .
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER, SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) .LOGGED BY: DON CERNANSKY

^

UJ _
^̂

•0.5-

• 1.0-

• 1.5-

•2.0-

•2.5-

•3.0-

•3.5-
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•4.5-

. «\ n _

fif
u_ O

2
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QUJ
0£
£Co

UJO
U. UJCK

_

1.9

1.9

tn

o_i
CD

9

18

36

29

21

19

18

11

. SOIL AND ROCK
DESCRIPTION

Dark gray to brown sand, silt, and
gravel with, pieces cf metal

Dark gray sand and silt

Brown sand with sandstone

-
, -

Same as above
*!. I

- FMR ftllCFR ROPlMn .,

SAMPLE
IDENTIF-
ICATION,

MRS-SS/
A3-0-O.S

MRS-
BS/A3-1-3

MRS-
BS/A3-3-S

rg
w ̂4ice o

UJcc

7̂ /2

s.s

6

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr READING: 7 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT )
THE FIELQ PRIOR TO SCREENING AN ENVIRONMENTAL „_: „_.. „ bADltl.
SAMPLE. uR/hr * micro R/hour ) TOTAL M™ OF B°R|NG

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES'.
365 METERS EAST. 275 METERS NORTH SENT FOR ANAlYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE:

APPENDIX B j
METCOA RESTART SITE, WORKPLAN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG ____________________

ARI02580



FIGURE 3 (REVISED)
r FIELD AUGER BORING LOG

BOREHOLE NO.: A4

PAGE: / OF 7
PROJECT: METCOA RESTART SITE T PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI, PA DATE DRILLED:1 12-7-91
DRILLING CONTRACTOR: . PENNSYLVANIA DRILLING CO. • DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY :. , . f , ;
SAMPLING METHOD: 3T f.D. SPLIT-BARREL SAMPLER ' SAMPLED BY: ' ;DON CERNANSKY

• . . _ (140 LB. HAMMER) LOGGED BY: DON CERNANSKY

xtj£LUs>
UJ_o2

• 0 5 -w.W

1.0-

• 1.5-

2n.0 -

2 5 -^ . tj

3 0 -ŝ .U

3 5 -tit. tj

4.0-

4 5 -~**j

'•- 'z
•_ ̂
fc£So:u_ o

2

". Z

O
• UJ
CL
UJ

to
UJO
U. l..-
t

1.55

1.9

UO
\6g\
o-J
CD

"'

6

8

10

7

7

10

11

10

•; , SOIL AND ROCK'
- ;•- . ? DESCRIPTION -.

.'Dark gray- brown sand, silt, and
gravel, some yellow brown clay

!

Orange- brown sand and stone
Cray sand and stone

<i' - • ' ; . , „

Moist brown sand and ?ilt, some Ciay

Brown sand, silt and stone, little clay

Wet at bottom of split-barrel

CMI-» Aiiorn. ortorkir*

SAMPLE
IDENTIF-
ICATION

MRS-SS
A4-0-0.5

MRS-BS/
A4-1-3

MRS-BS/
A4-3-S

COMMENTS , ; . SUMMARY :i
(1) ALL DEPTHS ARE FROM .GROUND SURFACE CROUNDWATER ;
(2) PRESCREENINC uR/hr READING: 7 , .- NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN -, - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL . TrtTA(- „,_ ê „.' ,.
SAMPLE. uR/hr - micro 'R/hour ) -. T°TAL OEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
J75WETERS tASI.. 265 METERS NORTH SENT. FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL - L̂YSIŜ FOR ATHQRmM)~POLLUTION, SANTA FE. NM ANALYSIS FOR THORIUM)

uR
/h
r

RE
AD
IN
GS
 2

7

fi

i
T

5

!

: s
6

\

X

5

3

APPENDIX B . - ! A
METCOA RESTART SITE. woRKPLAN.NO. 2 ! Environmental Standards, Inc. m

FIELD AUGER BORING LOG , , \—

flRI0258l



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: -45

PAGE: 1 OF ; ,
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-7-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY .
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

^t—
Ĥ ̂ ^
;̂  ̂ Ul

CLU-
LJ _,
O :£=

•0.5-

• 1.0-

• 1.5-

•2.0-

•2.5-

•3.0-

•3.5-

•4.0-
1
•4.5-

. <N rv _

z

uj2
U- O

2

2 ,

o
UJDi
UJ

to
UJO
U_ UJcc

1.1

1.2

tn

o
CO

17

20

23

ia

37

43

51

54

SOIL AND ROCK
DESCRIPTION

Brown sand, grave f, silt, little clay
Large (>6") stones in top 0.5'

'

Brown sand, little silt, and clay "with
sandstone

Broken sandstone (brown, white, red,
and light gray) and sand

FMR AlIfiFR RHRINn

SAMPLE
IDENTIF-
ICATION

MRS-SS/
A5-0-0.5

MRS-BS/
AS- 1-3

MRS-BS/
A5-3-S

CM

Q:Q
3 <
LJa:

6

6 .̂

6

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER :
(2) PRESCREENINC uR/hr READING: 7 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL T/V_A1 n.QTLJ „ Brt_ *
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF, BORING

(3) BOREHOLE- COORDINATES: NUMBER OF SAMPLES
395 METERS EAST. 265 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL. SERVICE; CONTROLS FOR ENVIRONMENTAL ANAtYSTŜ FOK ̂THOlUtn/?'V POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

METCOA RESTART SITE, WQRKPLAN NO. 2
APPENDIX B i "A

. /\Environmental Standards, Inc.
FIELD AUGER BORING LOG ___________________________

ARI02582



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: A6

. tPAGE: j. OF ^ _ .
PROJECT: METCOA RESTART SITE " PROJECT ..'NO.: .9105-449
PROJECT LOCATION: PULASKI, PA ' DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO, DRILLER: HURT WADDELL
DRILLING METHOD: AUGER ROTARY .; .
SAMPLING METHOD: 3" t.D. SPLIT-BARREL SAMPLER /SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

h-
X ̂

UJ2

•0.5-

• 1.0 -

1.5-

2.0-

• 3.0 -

• 3 5 -: fJ.fJ

>4.0-

•45-T̂ fc*

U_ O
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'2
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ET

RE
CO
VE
RE
D

1.4

1.0

m
\d

o
CD

17

20

23

18

11

14

17

9

... SOIL AND ROCK
DESCRIPTION

Brown and light gray sand, silt, little
clay, little rounded gravjl .. .„,„.,,

: .. ... - :. - . - ..

Brown clay, gravel and sand (fill)

.- . . . --.

Brown and light gray sandstone and
sand

*-

5rowm sandstone and sand ;

,.

-SAMPLE
IDENTIF-
ICATION

MRS-SS/
A6-0-O.S

MRS-BS/
A6—1 -J

;

HRS-tBS/
A6-3-5

uR
/h
r

RE
AD
IN
GS
 2

5

I

*Tt "J

\

i

i .
5

t
5

COMMENTS SUMMARY - : ;
(1) ALL DEPTHS ARE FROM GROUND SURFACE ' CROUNDWATER
(2) PRESCREENINC uR/hr READING: $ - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN ' . , - DEPTH ENCOUNTERED (FT.')
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL , TrtTA1 - -ParLJ *-•:--„,„-•

. SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE ''. COORDINATES: .. , . NUMBER "OF SAMPLES
395 METERS EAST. 250 METERS NORTH - - - SENT poR ANA(_YSJS -

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL . N̂ALYSIŜ FOR
POLLUTION, SANTA FE. NM ANALYSIS FOR

APPENDIX B
METCOA RESTART SITE, WORKPLAN N<S. 2
. - FIELD .AUGER BORING .LO.G ...... .

Environmental Standards, Inc. /f\

I02583
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FIGURE 3 (REVISED) :
FIELD AUGER BORING LOG

BOREHOLE NO.: A?

PAGE: 1 OF 1 v
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA , DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUCER ROTARY ,
SAMPLING METHOD: 3" /./>. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB. HAMMER) LOGGED BY: DON CERNANSKY

XLU

UJ -,
£2)5

•0.5-

• 1,0 -

• 1.5-

• 2.0-

•2.5-

•3.0-

•3.5-

• 4.0-

- 4.5 -
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2

2
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„
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1
CD

6

7

7

10

20

19

24

27

SOIL AND ROCK
DESCRIPTION

Dark gray-brown sand, day, silt
little gravel (humus-Like soil with
grass roots

Brown sandy, silty clay, very wet at
top 0.25' '

Moist brown and light gray sandstone
and sand

Same as above

c-kir\ AI ir*ro ar\Dih.is*

SAMPLE
IDENTIF-
ICATION

MRS-SS/
A7-0-O.S

MRS-BS/A7-
1 -3 -MS/DP

MRS-BS/
A7-3-S

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER .
(2) PRESCREENING uR/hr READING: 6 ' N°T ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
- THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „„. „__ „ Ortolll/,

SAMPLE. uR/hr - rr̂ icro R/hour ) TOTAL DEPTH OF BORING
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES ,

375 .METERS EAST. 245 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL Af/ALYSTŜ fQ* ATHQIUU$i~* * .. . . _<»...«.«.. «•...«. •*•* I*., niintti ou run in\jt\n*m/, POLLUTION. SANTA FE, NM

uR
/h
r

RE
AD
IN
GS
 2

5

5

5

X

5

3

^

- - - ••- - APPENDIX B ' * i '"' - • "•• "' " ": '" •;-'••-- •••*• - "-"•' 4 V
METCOA RESTART SITE. woRKPLAN NO. 2 Environmental Standards, Inc. /&

-'i* • • FIELD AUGER BORING LOG '- ; - . ' W

^

-J

J

ARI0253U



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: A8

PAGE: t OF 1 _
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449 \
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-91 \
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KUHT WADDELL
DRILLING METHOD: AUGER ROTARY . ~ i
SAMPLING METHOD: S" I.D. SPLIT-BARKZL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

^

r̂~ ̂ U
^̂  ̂^

UJ -,'
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22

SOIL AND ROCK
DESCRIPTION

DarJb 6roltm-pray clay, silt, little
gravel (h.umus~like soil)

•' - - - -
Brown sand, silt little clay

Brown and light gray sandstone and
sand

. - . . . _ . , . . . - .

•
Same as above

,

; .. , . FKin AI IC:FR Rnpiwr:

SAMPLE
IDENTIF-
ICATION :

- - • - " - -

: ̂£-0-0.5
" MRS-BS/-
\A8-O.S~1 /

'.

,

MRS-BS/
A fi 1 tAa— 7 — &

.

1

i MRS-BS/ ;
A8-3-S

•

i

N

cz 5
'UJ
C£

! \

5

!

f

5 ',

t

" si
-

COMMENTS V SUMMARY
(0 ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 6 , - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN . ... - DEPTH ENCOUNTERED (FT)
THE FIELD PRIOR JO SCREENING AN ENVIRONMENTAL' „_., „„., „ 0̂1L1̂
SAMPLE. uR/hr - micro R/hour ) ' TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES -
355 METERS EAST, 240 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL . NAYSISOTHORmM)POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX S !
• METCOA RESTART S'TE, WQRKPLAN NO, 5 j

FIELD AUGER BORING LOG '
Environmental Standards, Inc. Aftfi

flRI02585



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: Ad

PAGE: i Of i • ,
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark drown sand, silt, some clay
(humus-like soil)

Brown sand, silt, some clay

Brown and gray sandstone and sand

c-kirv AI ir«c-D o/*\nikir>

SAMPLE
IDENTIF-
ICATION

MRS-SS/
A9-0-0.5

MRS-BS/

A9-3-5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNOWATER
(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT. SAMPLE PREPARATION STATION IN- - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTjil „„- n. .;«.,„-
SAMPLE. uR/hr - micro' R/hour ) ; T°Tw- DEPTH OF BORING

(3) EOREHOLE COORDINATES: NUMBER OF SAMPLE? •
335 METERS EAST. 235 METERS NORTH SENT FOR ANALYSIS (Cd. Ct*.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL N̂ALYSIŜ FOR IrJTOA/tSf?"POLLUTION. SANTA FE. NM -««.*«a ru« mvnv*,

uR
/h
r

RE
AD
IN
GS
2

5

5

5

5

- 3 *

t

^

APPENDIX B ' A ^~
METCOA RESTART SITE. woRKPLAN NO. 2 Environmental Standards,-- Inc. m

: ' l FIELD AUGER BORING LOG ; ^Sf
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FIGURE 3:(REVISED)
•FIELD AUGER BORING LOG
"• BOREHOLE NO.: ffti '

1 PAGE: / OF / '-
PROJECT: METCOA RESTART SITE '- PROJECT -NO.: 9105-449 \
PROJECT LOCATION: PULASKI. PA ; DATE DRILLED: 12-6-91 \
DRILLING'CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY • "•' '•'•'•'"<•• •- '-'-"-' --•'' " - '" • j
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER -SAMPLED BY:' • DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION * L

Wet dark gray sand and silt with
pieces of rusted metal and shiny -metal

Dark gray ̂sand, silt, and stone
Pieces of slag in top 0.2" '• ...

Light brown, sand, silt, and stone
grading to light brown sandy clay

I :

Yellow-brown sandy clay with some
stone .

i
v. • i

(• .

_. , ,,. '- FNin AltrPR ROPtMfJ ———— - ——

:SAMF*LE
TIDENJIF.--.
JCATION ;"-'

MRS-SS/
B1-0-O.S

\

MRS-BS/
B1-1-3

HRS-BS/
B1-3-S '

\
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r
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5
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\

5

|
t

COMMENTS SUMMARY ;
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL __rA( __^ rtc Brtatkl̂
SAMPLE. uR/hr - micro R/hour ) . TOTAI- DEPTH PF 90RING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
;J75 METERS EAST. 350 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AttALYSIŜ 'rOJlPOLLUTION, SANTA FE. NM ANALYSIS FOR

APPENDIX B i
METCOA RESTART SITE, WORKPLAN NO. 2;

HELD AUGER BORING LOG '
Environmental Standards, Inc.

ARI02587



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: C1

PAGE: / OF 1
PROJECT: METCOA RESTART SITE , PROJECT NO.: 9105-449
PROJECT LOCATION: PUUSKI. PA DATE DRILLED: 12-6-91 -
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) . LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Moist black humus topsoii with
rounded gravel

Moist brotun sand, silt, and clay with
some rounded gravel

Orange-brown sandstone and sand.
some silt and clay

*

Fwn Aur,FR nnRiNr.

SAMPLE
IDENTIF-
ICATION

MRS- :'?/
C1 -0-0.5

MRS-BS/
C1-1-3

MRS-BS/
C1-3-5

CM

QZ S
i .1
CC

5

5

5

COMMENTS •• * ' SUMMARY : ;
(1) Aa DEPTHS ARE FROM GROUND SURFACE GROUNDWATER- j
(2) PRESCREENING uR/Kr READING: 5 - NOT ENCOUNTERED _jj——

(BACKGROUND AT SAMPLE PREPARATION STATION IN • . DEPTH ENCOUNTERED (FT) _____
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „_, „__ „ _AB1M. e

- SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING _5——
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES ' . ——4——

297.5 METERS EAST. 375 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIŜ FOR ̂THORnnf?'V ' - POLLUTION. SANTA FE, NM ANALYSIS FOR THORIUM)

APPENDIX B
; METCOA RESTART SITE. WORKPLAN.NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG ___________________________

ARI02588



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: C2

PAGE: f OF ;
PROJECT: METCOA RESTART SITE PROJECT-NO.: 9105-449
PROJECT LOCATION: PULASKI. PA • DATE DRILLED: 12-6-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO.' -r'- DRILLER: "KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: ;3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

- - (140 LB. HAMMER) LOGGED BY: DON CERSANSKY
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-SOIL AND ROCK
DESCRIPTION , ' ;

Moist black humus topsoit

Dark broum sand, silt. clay, gravel,
some humus

'.• i • ' • , " ' •
L Grading from dark to light broiun
sand and clay with much, gravel and
stone

'-- ' '• \ ' ' '•

'", 1
light broum and yellow sand and
gravel (broken sandstone) • •- \

1 i ' •

—————— i. 'FMFV AlinFR BORINC —— : —————

SAMPLE
IDENTIF-
ICATION

MRS-SS/
C2-0-0.5

'

i

MRS-BS/ ,.-
C2- 1-3-

MRS-BS/
C2-3-5 -~

i
uR
/h
r

RE
AD
IN
GS
 2

5

j

i

4

i

I

5I

i

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE . . CROUNDWATER - r-; -
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED

(BACKGROUND AT SAMP'.E PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtT . „__ . - BA_1W. -
SAMPLE. uR/hr - micro R/hour ) ' -• TOTAL DEPTH..Off BORING ,

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
255 METERS EAST. 372.5 METERS NORTH • ; SENT FOR ANALYSIS (CO. Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR SN\7RONMENTAL ANALYSIŜ FOR
POLLUTION. SANTA FE,-NX > ANALYSIS TOR

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO.

FIELD AUGER BORING LOG

.
Environmental Standards. Inc.

02589



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: C3

PAGE: i OF / . :
PROJECT: METCOA RESTART SITE .PROJECT NO.: 9105-449
PROJECT LOCATION: .• PULASKI. PA DATE DRILLED: 12-6-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Light brourn (o yellow -brown clay
topsail with roots, grass, and leaves

Brown and yellow- brown clay topsoil
'

Light brown to gray to dark brown
sandstone with sand and silt

Water in sample

Water in sample

Same as /rom 1.4' to 3.0'

Moist brown (o gray silty clay
FNH AiinFR RORiNir,

SAMPLE
IDENTIF-
ICATION

MRS-SS/
C3-0-0.5

MRS-BS/
C3-1-3

A/, -BS/
C5-3-5

-

M

3 <
UJ

5

5

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER ^
(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED . ——X

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTA1 n,_aTLI „ on_lfcl/. *
SAMPLE/ uR/hr - micro R/hour ) T°TAL ̂ PTH OF BORING __£

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES ——3.
300 METERS EAST, 372.5 METERS NORTH SENT FOR ANALYSIS (Cd. Cu, :

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION. SANTA FE, NM

APPENDIX B :
METCOA RESTART SITE. WORKPLAN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG ___________________________

ARI02590



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG :
..-. BOREHOLE NO.: - C4

PAGE: / OF / i
PROJECT: METCOA RESTART SITE . PROJECT, NO.: 9105-449 \
PROJECT LOCATION: PULASKI, PA -DATE DRILLED: 12-6-91 \
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. . DRILLER: -KURT WADDELL \
DRILLING METHOD: AUGER ROTARY : - ;- • - . . - - " . '
SAMPLING METHOD: 3" l.D. SPLIT-BARREL SAMPLER SAMPLED BY:/ :DON CERNANSKY

- (140 LB. HAMMER) ' • LOGGED BY: DON CERNANSKY

xfr*£CL^UJ _,
Q 5=

•0.5-

1 .0 -

•1.5-

2.0-

2.5-

3,0 -

•3.5-

• 4.0-

4.5-

• .' z
.__ ̂

C£LJ &
U. O

y

,>'.,

2

FE
ET

RE
CO
VE
RE
D

j •

1.9

1.8

in
\6£x
O_j
CD

a

17

29

34

22

27

27

33

- . SOIL AND ROCK
DESCRIPTION

Dark brotm humits topsoil — roots and
leaves, sand, clay, silt, few stones

Dark brown humus topsoil

Light brown sand with 1" -3" pieces
of sandstone, some red shale _ ,

\

Same as above : '

Light brown grading to gray silty clay

run Aii^c-n oneikr/^

SAMPLE
IDENTIF-:
ICATION -'

MRS-SS/
C4-0-O.S

,

ii

MRS-BS/
C4-1-3 ;

MRS-BS/
C4-3-S ' ;

. 
uR
/h
r

RE
AD
IN
GS
2

6

J
1

i

6

i

5

' • • • • • • - . . i

COMMENTS SUMMARY r ;^ , i
(1) ALL DEPTHS ARE FROM GROUND SURFACE , , CROUNDWATER
(2) PRESCREENING uR/hr .READING: 6 - NOT ENCOUNTERED , , . .

(BACKGROUND AT SAMPLE PREPARATION STATION IN , , . - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL . . . TrtT.. n(,nTLJ „ Brt0lfcl^
SAMPLE. uR/hr.- micro S/hour ) " . ' TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
9̂2.5 METERS EAST.-, 370 METERS NORTH ... SENT FOR ANALYSIS (Cd. Cut

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AUALYSTŜ FQR ̂HORIŴ 'POLLUTION, SANTA TE. NX ANALYSIS FOR THORIUM)

METCOA RESTART S.rE. WORKPLAN NO. 2
APPENDIX B | •' A

s. :mEnvironmental Standards, Inc.
FIELD AUGER BORING LOG _________________________

flKI0259l
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FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: Di

PAGE: 1 OF i s^,
PROJECT: METCOA RESTART SITE PROJECT- NO.: 9105-449
PROJECT LOCATION: PULASKl. PA DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Moist brown silty clay topsoil

Dark yrayish-brown silty clay with.
large sandstones (2* ). some gravel
and sand

Same as above

- •
Or anoe- brown and gray mottled sandy.
silty clay

. - . •

Tklf\ Al I/TO DftDIMO

SAMPLE
IDENTIF-
ICATION

MRS-SS/
D1-0-O.S

MRS-BS/
D1-1-3

MRS-BS/
D1-3-5

.

M

v. Z
o: Q
3 <
UJor

6

5

5

V_/

COMMENTS ' SUMMARY -. T
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER' :

" (2) PRESCREENING uR/hr READING: 7 . . - NOT ENCOUNTERED T

(BACKGROUND AT SAMPLE PREPARATION STATION IN ._ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL Tyvpii r̂t,u ,„. „„„, ' <

"" SAMPLE. uR/hr - micro R/hour ) TOTA<- D£PTH OF *°m"S —— ̂ ——
"-••(3) BOREHOLE COORDINATES: . NUMBER OF SAMPLES . . .,. —— 2 ——

295 METERS EAST. 470 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ÂL̂ IŜ FÔ ÔRn/M?' x

POLLUTION, SANTA FE, NM '

APPENDIX B ' . . . . : -A
•-"" METCOA RESTART SITE. woRKPLAN NO. 2t Environmental Standards, Inc. /Si

FIELD AUGER BORING LOG ^#

flR!02592



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: D2A

PAGE: / OF /
PROJECT: METCOA RESTART SITE • :PROJECT :NO.: tgi05-449
PROJECT LOCATION: PULASKI. PA . DATE DRILLED: -12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: ; KURT .WADDELL
DRILLING METHOD: AUGER ROTARY .. -• • .
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

: (140 LB. HAMMER) ; .LOGGED BY: DON CERNANSKY
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-- - SOIL AND ROCK
DESCRIPTION . ; .

Moist brown clay, little silt
(with grass roots) ;

1

Dark grayish- brovm silty caly. some
sand :

Orange-brown and lie. 'U gray mottled
silty clay, some sand

Less than 1* recovery, hole re-drilled

(REFER TO D2B)

.- FNH -AllfiFR RHRINn '

SAMPLE
..IDENTIF-
ICATION

MRS-SS/
D2A-0-O.S

. MRS-BS/ .
\ D2A-0.5-1 /

MRS-BS/
D2A-1-3

, .

M> Sample
Collected

-- '.

^ &
<i
Of Q
3 <
UJo:

5

5

i
•

1
Tjj

"c, £

:

COMMENTS SUMMARY
(1) AU DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr .READING: 7 . - NOT ENCOUNTERED

(BACKGROUND. AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT }
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „„., ^^ „ «rtDlll^
SAMPLE. uR/hr - micro ?/hour ) , TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
307.5 METERS EAST. 465 MET-HS NORTH SENT FOR ANALYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIŜ FQRPOLLUTION. SANTA re. NM ANALYSIS FOR

APPENDIX B '
METCOA RESTART. SITE, WCRKPLAN NO. 2

FIELD AUGER BORING LOG '' ;
Environmental Standards, Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: D2B

PAGE: / OF i .
PROJECT: METCOA RESTART SITE PROJECTING.: 9/05-443
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

REFER TO D2A

i

REFER TO D2A

Dark brown sandy clay and gravel

Orange-brown and gray mottled sandy
clay (very compact and hard) with
gravel

— " FNin AllrtFR RnRIWf>

SAMPLE
IDENTIF-
ICATION

MRS-BS/
D2B-3-5

uR
/h
r

RE
AD
IN
GS

 2

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 7 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTA1 neB.̂  „ n-rtDlk(̂
SAMPLE. uR/hr - micro R/hour ) TOT"- DEp™ OF. BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
307. 5 METERS EAST. 46S METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ,
POLLUTION. SANTA FE. Ntf

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO. Environmental Standards, Inc.

FIELD AUGER BORING LOG

ARI0259U
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FIGURE 3 (REVISED) :
: FIELD AUGER BORING LOG !

BOREHOLE NO.: D3A

PAGE: / OF / :
PROJECT: METCOA RESTART SITE • PROJECT" NO.: 9105-449 I
PROJECT LOCATION: PULASKI. PA " DATE DRILLED: 12-8-31 \
bRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL -
DRILLING METHOD: AUGER ROTARY '• : :
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark bown silty clay with much
humus

Less than 1' recovery, hole re-drilled

(REFER TO D3B)

run An/-*ro ortDi*.!̂  . : ..

SAMPLE
IDENTIF-
ICATION

MRS-SS/
D3A-0-Q.S (

•

No Sample
Collected

f

COMMENTS ' SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE - GROUNDWATER
(2) PRESCREENINC uR/hr READING: 7 - NOT ENCOUNTERED ';

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL rnritl „ - ^ -„_.„
SAMPLE. uR/hr - mi.ro R/hour ) ;. TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
320 METERS EAST. 4GO METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AftAL̂ SIŜ FOR̂ HOMÛ ''POLLUTION. SANTA FE, NU •- ÂLYSIS FOR THORIUM)
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APPENDIX B i - j *
; METCOA RESTART SITE, woRKPLAN NO. J Environmental Standards, Inc. m

FIELD AUGER BORING LOG ; ig?



FIGURE 3 (REVISED)
FIELD AUGES BORING LOG

BOREHOLE NO.: D3B

PAGE: i OF 1 ,
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-31
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

(REFER TO D3A)

•

Dark orange -or own and gray
mottled silty clay

Moist brown sandy, silty clay

Gray sandstone, sand and clay
FNH Aur,FR noRiNr. !

SAMPLE
IDENTIF-
ICATION

MRS-SS/
D3B-1-3

MRS-SS/
D3B-3-5

,

i P"
J. ̂
1̂o: o
3 <

UJ
; &•

5

5

COMMENTS SUMMARY -
(1) ALL DEPTHS ARE FROM GROUND SURFACE . GROUNDWATER -„ -
(2) PRESCREENING uR/hr READING: 7 - NOT. ENCOUNTERED _^I

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.) ' '
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL r - „«„>,- c
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING _1

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES^ : ——L
320 METERS EAST. 460 METERS NORTH SENT FOR ANALYSIS (Cd, Cu, i

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIŜ FORPOLLUTION, SANTA FE. NM AHM.IM run

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO. Environmental Standards. Inc.

FIELD AUGER BORING LOG_______________________________

ARI02596



••'".FIGURE--3 (REVISED) :
, FIELD AUGER BORING LOG

"-• BOREHOLE NO.V D4A

PAGE: / OF / :
PROJECT: METCOA RESTART SITE : PROJECT NO.: 9105-449
PROJECT LOCATION: 'PULASKI. PA . DATE DRILLED: 12-8-91 \
DRILLING CONTRACTOR: PENNSYLVANIA-DRILLING CO. DRILLER: KURT WADDELL •
DRILLING METHOD: AUGER ROTARY . . .. : \
SAMPLING METHOD: : 3" ID. SPLIT-BARREL-SAMPLER SAMPLED BY: DON CERNANSKY

; .(140 LB. HAMMER) , LOGGED BY: DON CERNANSKY
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SOIL AND ROCK . :'
.. DESCRIPTION

Moist dark gray to black clay with
roots (humus)

Dark gray clay, some silt and sand

Gray and orange-brown broken
sandstone, sand and sandy clay

,
- . . •• •

Less than 1' recovery, hole re-drilled

(REFER TO D4B)
'

'-. '- '• ' V ' . ' ' . ' • - '

, Fwn AtinFR RORiNir.

* SAMPLE
IDENTIF-
ICATION

MRS-SS/
D4A-0-O.S

1
-

MRS-BS/
D4A-1-3

No Sample
Collected

(N

,_ V>

Q̂:Q=acz
7

i

6

,
S1

At ' «ft
fp ̂

O O
<r-

COMMENTS SUMMARY >-,
(D ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER ;.
(2) PRESCREENING uR/hr READING: 7 — NOT. ENCOUNTERED

<BACKCROUND AT SAMPLE PREPARATION STATION :IN , _ _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO *, REENING AN ENVIRONMENTAL • ; . TrtTA1 ^^ rtr e%-eikl/,
SAMPLE. uR/hr - micro R/hour ) : TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES , -.
300 METERS EAST, 4̂ 5 MFJCRS NORTH SENT FOR ANALYSIS (Cd. Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL . ANALYSIŜ FORPOLLUTION. SANTA FE. M ANALYSIS FOR

APPENDIX B
METCOA RESTART SITE, .WORKPLAN NO,

HELD AUGER BORING LOG
Environmental Standards, Inc.

*&

flRI'02597



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: D4B

PAGE: f OF f ^
PROJECT: METCOA RESTART SITE . PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

(REFER TO D4A)

(REFER TO D4A)

Orange- broum sandy ci<r sand and
broJten sandstone

Wet gray sandy clay
rxtn AII^C-D QrtQiki/^

SAMPLE
IDENTIF-
ICATION

.

D4B-3-S

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER •
(2) PRESCREENINC uR/hr READING: 7 ~ NOT ENCOUNTERED

, (BACKGROUND AT' SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED fFT )
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TnTAi ne>WTtj rtr â ,̂
SAMPLE. uR/hr « micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES -300 METERS EAST. 435 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,
(4) ANALYTICAL ''SERVICE: CONTROLS FOR ENVIRONMENTAL ANAL̂ SIŜ FÔ R̂ IfOR̂ M?'POLLUTION. SANTA FE. NM .
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APPENDIX 8 ' I A ^~
: METCOA RESTART SITE, woRKPLAN NO. 2 Environmental Standards. Inc. /Si

HELD AUGER BORING LOG i ^

ARI02598



1 FIGURE 3'(REVISED)
FIELD 'AUGER BORING LOG

BOREHOLE NO.: DS .

PAGE: / OF / -
PROJECT: METCOA RESTART SITE • PROJECT' NO.: 3105-449
PROJECT LOCATION: PULASKI, PA DATE DRILLED: 12-8-91
DRILLING. CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY ^ ;
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMFR) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK :
DESCRIPTION ' :

Dark brown and black silt and clay
with roots (humus-like)

Brown and gray to orange and gray,
mottled, sandy, silty clay

Orange-brown silty clay

Wet, brown with a little gray and red
broken sandstone, with. sand, silt and
a little clay

L_™ ., 'FNH AlinFR PORING .,

SAMPLE
IDENTIF-
ICATION

MRS-SS/
DS-0-0.5

MRS-BS/
DS-1-3

MRS-BS/
05-3-5

uR
/h
r 

_
RE
AD
IN
GS
 2

7

6
<

5

i

COMMENTS '•-•"• : SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE '" • ' CROUNDWATER ' :
(2) PRESCREENING uR/hr READING: 7 " NOT ENCOUNTERED :

: (BACKGROUND AT SAMPLE PREPARATION STATION IN" _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR JO SCREENING AN ENVIRONMENTAL MTA1 fse.(Vrij A(. B/w *

- SAMPLE. uR/hr- micro R/hcur ) ' TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
370 METERS EAST. 422.5 METERS NORTH SENT FOR ANALYSIS (Cd. Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ~ENV/RONMENTAL AN̂ YSTŜ
POLLUTION. SANTA^FE. NM ANALYSIS FOR

APPENDIX B
METCOA RESTART SITE.. WORKPLAN NQi 2

FIELD AUGER BORING LOG

A
Environmental Standards, Inc. /f\

flRJ02S99



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: DEiA :

PAGE: / OF i
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-9-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING" METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT̂ BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSK}'
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SOIL AND ROCK
DESCRIPTION

Wet black sand, gravel, some clay
with roots (humus-like soil)

Second attempt, DE1B, also produced
similar recovery results, hole re-drilled
a third time

(REFER TO DE1C)

FMn AitrFP ROPiNir:

SAMPLE
IDENTIF-
ICATION

MRS-SS/
DE1A-0-0.5

No Sample
Collected

uR
/h
r

RE
AD
IN
GS
 2

5

?
-5
B
(̂  £
il

,

COMMENTS SUMMARY :
(1) Aa DEPTHS ARE FROM GROUND SURFACE CROUNDWATER, •>•..
(2) PRESCREENINGL uR/hr READING: 5 - NOT ENCOUNTERED _^i——

(BACKGROUND AT; SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT) :
THE FIELD PRIOR "TO SCREENING AN ENVIRONMENTAL -__AI v.-.̂  „• a-Bltl« nc
SAMPLE, uR/hr - micro R/hour ) TOTAL DEPTH OF SORING , 0,S

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES ; '
330 METERS EAST. 445 METERS NORTH SENT FOR ANALYSIS (Cd; Cu, i

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL . Â ALYSrŝ FOft Arw)SiS/?~ "IPOLLUTION. SANTA FE, NM *MI>/*« /u« inuwuMj

APPENDIX B
METCOA RESTART SITE. WO&KPLAN NO. Environmental Standards; Inc. £4

HELD AUGER BORING LOG _______________________________

ARI02600



FIGURE 3 (REVISED)
,; , FIELD AUGER BORING LOG ;

BOREHOLE NO.: DE1C

, PAGE: 1 OF / =
PROJECT: METCOA RESTART SITE PROJECT NO.: - <tl05-449 ]
PROJECT LOCATION: r PULASKI, PA .. DATE DRILLED: : 72-9-97 !
DRILLING CONTRACTOR:; PENNSYLVANIA DRILLING CO. DRILLER: "- KURT WADDELL \
DRILLING METHOD: AUGER ROTARY , . ; ;
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) ' LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION ., i -

'

(REFER TO DEI A)

Gray gravel (broken limestone) ,

Brown sandy clay

Dark gray to black sandy silty clay
with gravel ,

Black sand and silt

Moist black clay, very tight and
sticky

i

Rock

Moist brown silty clay ; ' ' '-.
,._, FMCI AlirFR RORlNfi

SAMPLE
IDENTIF-
ICATION

MRS-BS/
DE1C-1-3

MRS-SS/
DE1C-3-5

r •'• '
uR
/h
r 

--
RE
AD
IN
GS
 2

I

4.5

j
,

I

I

f
;

COMMENTS * r- . SUMMARY r
(1) ALL DEPTHS ARE FROM GROUND SURFACE . . GROUNDWATER , ,, , "...
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED .. .

(BACKCROUND AT SAMPLE PREPARATION STATION IN . - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „- fu.fwpll „- B. ̂
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLC COORDINATES: NUMBER OF SAMPLES
330^METERS EAST, '̂45 METERS NORTH SENT FOR ANALYSIS .(Cd. Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION, SANTA FE. N*f

APPENDIX B
METCOA RESTART SITE, WO* PLAN

: FIELD AUGER BORIN.: LOG
Environmental Standards, Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: DE2

PAGE: / OF ;
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-8-81
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark gray to black wet sand, silt, little
clay (mud) . .

. Very small pieces of metal in soil >

Same as above

Very moist dark gray-black to
greenish-white to gray and orange-
brown sandy, silty clay

Orange-brown sandstone, sand, silt,
and little clay

Wet brown sandstone, sand, silt, little
clay

... FMH AHHFR RORINf:

SAMPLE
IDENTIF-
ICATION

MRS-SS/
DE2-0-O.S

MRS-BS/
DE2- : -3

MRS-SS/
DE2-3-5

*

uR
/h
r

RE
AD
IN
GS

 2

7

7

6

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr READING: 7 . - - ~ NOT ENCOUNTERED (

(BACKGROUND AT SAMPLE PREPARATION STATION IN . _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL _.„„ rt(.a_u „ _-eiw..
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES ".
3X2.5 METERS EAST, 427.5 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION. SANTA FE. NU

_ ________ '" " ' " "'" •--— - V J
APPENDIX B

METCOA RESTART SITE, WORKPLAN NO. 2 Environmental Standards, Inc.
-/IELD AUGER BORING LOG ________________________________

flRI02602



FIGURE 3 {REVISED)
FIELD AUGER BORING LOG -'
. BOREHOLE NO.: E1 !

PAGE: 7 OF r ;
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449 i
PROJECT LOCATION: PULASKI, PA .DATE DRILLED: 12-3-91 '•-
DRILLING CONTRACTOR; PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY , . , - \
SAMPLING METHOD: . 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNAftSKY

. (140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Moist black sand, silt and gravel with
sod and roots, and slag (3-5")

Wet black sand, silt and stone (2")

Grading from wet black silty sandy
clay with gravtl to moist green-black-
gray sandy clay

Grading from green-gray to oro-um
sandy, silty clay

Vet greeen-gray. black, yeUow- brown,
and light gray mottled sandy silty clay

Vet black sand, silt and gravel

Orange-brown sandstone, sand and
some clay ;

, - Fwn AIIPFR Rnpiwr, ,

SAMPLE
IDENTIF-:
ICATION -

MRS-SS/
£7-0-0.5

MRS-BS/
£•7-7-3

i ;

i MRS-SS/
: £7-3-5
i i

uR
/h
r
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AD
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GS
2
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i
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•; 4!
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V

1

COMMENTS ; • ; SUMMARY ,v -,. , -
0) AU DEPTHS ARE FROM .GROUND SURFACE - CROUNDWATER . , ;
(2) PRESCREENING uR/hr READING: 7 ' -. NOT ENCOUNTERED ... -

(BACKGROUND AT SAMPLE PREPARATION STATION , IN . '- DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „„. ^fm ^ -™(kl//
SAMPLE. . uR/hr - micro R/hour ) - TOTAL- DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES .
345 METERS EAST. 450 METERS NORTH . ;- SENT FOR ANALYSIS (Cd. Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ÂL̂ SIŜ F
POLLUTION, SANTA FE. NM ANALYSIS FOR

' ' APPENDIX B — •-— - i l ~ ^
METCOA RESTART SITE. woRKPUN NO.-;2 j Environmental Standards, Inc. /S

HELD AUGER BORING LOG • ' i " -

flRI02603



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: EZ

PAGE: / OF i
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-10-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KVRT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" f.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB, HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Brown and gray sand and silt, rounded
slag and sandstone gravel (7-3"J

Brown sand and silt w/ gravel & rocfc

Moist gray and brown sand silty clay
with, rounded gravel and sandstone
towards bottom

5am« as abov«

OrangV-broiim. to brown sandstone,
sand, gravel and little clay, wet
towards bottom

—— '. ——— FNH AIJHFR ROfflNn ——

SAMPLE
IDENTIF-
ICATION

MRS-SS/
£2-0-0.5

, MRS-BS/ >
\ E2-0.5-1 /

MRS-BS/
E2-1-3

MRS-BS/
£2-3-5

uR
/h
r
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AD
IN
GS
 2

7

6.5

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENINC uR/hr READING: 6 . - NOT ENCOUNTERED
- (BACKGROUND AT SAMPLE PREPARATION STATION iN „ DEPTH ENCOUNTERED (FT)

THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „__ „.„„ „ ew.aiiil-
" SAMPLE, uft/hr - micro R/hour ) WAl DEPTH OP BORING
(3) BOREHOLE COORDINATES:. : NUMBER OF SAMPLES

362.5 METERS EAST. 442.5 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AHALYSfŜ FOR ATHoSwK'^ POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART SITE; WORKPLAN NO'. 2

HELD AUGER BORING LOG
Environmental Standards, inc.



FIGURE 3 ̂ REVISED)
: -FIELD-AUGER BORING tOG *

BOREHOLE NO.: £3 !

PAGE: ; OF 7 I
PROJECT: METCOA RESTART S/TE "• ' PROJECT NO.: 9705-449 j
PROJECT LOCATION: PULASKI. PA DATE DRILLED:. 72-5-97 '
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO, DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY • - : -'-' • ' - -' |
SAMPLING METHOD; 3" /Z). SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

""" (UO LB. HAMMER) :" : LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION; T

A/ois* pray grave/, so/id, siM, Zittie clay
(compacte^ subbase). very small pieces
————— . of shiny metal >^ ———————

Greenish* black slag in orange-brown
—— s^ clayey rand ; ^s ————

Oranje-6roum clayey sand ^ \

Gray-brown and orange-brown
sandstone, sand and gravel
(wet at bottom of sample)

Grayish brown sandy clay

Orange-brown, red-brown and tight
brown sandstone, sand and silt
(wet at bottom of sample) :

_,,„ .... Ffsin AtirFR RHPlMr .

SAMPLE
JDENTIF-
ICATION

MRS-SS/
£3-0-0.5

. mKS—aS/ i
\ fio— t/.O — 7 /

MRS-BS/
F7— » — 7

j

MRS-BS/
£3-3-5

1

uR
/h
r

RE
AD
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GS
7

5.5

5

51

ii

COMMENTS SUMMARY ; ;'
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
<2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED ,

(BACKGROUND AT SAMPLE PREPARATION STATION IN • - DEPTH ENCOUNTERED (FT)
*' THE FIELD PRIOR. TO SCREENING AN ENVIRONMENTA'. : r^t . _nT(j ^ nneti *
~ SAMPLE. uR/hr"- micro R/hour ) . TOTAL DEPTH OF .BORING

(3) BOREHOLE COORDINATES: . NUMBER OF SAMPLES '"
.335 METERS EAST. 435 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYT.CAL SERVICE: CONTROLS'FOR ENVIRONMENTAL
fOLLUTIOff, SANTA e£, ftla

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2

FIELD AUGER BORING LOG

A
Environmental Standards, Inc. sf\

ARI02605



FIGURE 3 (REVISED)
FIELD .AUGER; BORING. LOG

BOREHOLE NO.: : "4

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA . DATE DRILLED: J2-9-91 ;
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER•_ .SAMPLED BY: DON CERStXSKY

(14Q LB. HAMMER) LOGGED BY: DON CERNANSKY

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENINC uR/hr READING: 5 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN ^ DEPTH ENCOUNTERED (FT)
" THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL . ™T., ̂ L̂, « B«0> ,/

SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES

350 METERS EAST,: 435 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,
(4) ANALYTICAL'SERVICE; CONTROLS FOR ENVIRONMENTAL

POLLUTION. SANTA FE, ffM
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SOIL AND ROCK
DESCRIPTION

Moist brown sand, silt i clay, little
gravel (topsoil). with s. gravel (2-3")

Light 6roum sandstone and, sand,
little clay '

Orange-brown sandstone and gravel.
some sand and silt, little clay

Orange-brown sandstone, sand and
silt (split-barrel sampler driven into
bedrocJb)

, FNIH Aiir.FR RHRiwr:

SAMPLE
IDENTIF-
ICATION

MRS-SS/
£4-0-0.5

MRS-BS/
FA— 1—9

MRS-BS/
£4-3-5

CM

3 "

4

4

4

i

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO- 2 Environmental Standards, Inc. /pFIELD AUGER BORING LOG ____

ARI02606



;.: FIGURE 3 (REVISED)
» FIELD AUGER BORING LOG :

BOREHOLE NO.: £5 •

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT .NO.: 9705-449
PROJECT LOCATION: PULASKI. PA . DATE DRILLED: 72-9-97 j
DRILLING .CONTRACTOR: PENNSYLVANIA DRILLING CO. . DRILLER: KURT WADDELL i
DRILLING METHOD: AUGER ROTARY . - , . " . '
SAMPLING METHOD: 3" I.D SPLIT-BARREL SAMPLER SAMPLED BY; DON CERNANSKY

(140 LB. HAMMER) , LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
... - DESCRIPTION . : ;

0.3* of asphalt
0.2' of red-brown sand and silt with

—^little grav:l (ashes and/or sand fill/ —

Same as above, w/ slag gravel (2-ST)

- '
Brown to greenish brown sandy siltr-
clay and gravel

Brown sandy silty clay with gravel

Greenish-grayish- tan silty clay with
little gravel - \

Brown sandstone and sand :
—————— FNIO AlinFR RnRINfi ————————

SAMPLE
IDENTIF-
ICATION

MRS-SS/
£5-0-0.5

-

MRS-BS/
£5-7-3

MRS-BS/ES-
3-5-MS/DP

'<

(M

5

5

4

COMMENTS : . ;: ' SUMMARY . j
(1) ALL DEPTHS ARE-FROM GROUND SURFACE , , GROUNDWATER '•
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED ——SL

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (~T) __L_
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL rM , nenr , ̂ Me> ̂  .-
SAMPLE. uR/hr - :micro R/hour ) . TOTAL DEPTH OF .BORING ——i

(3) BOREHOLE COORDINATES. NUMBER OF SAMPLES .. ——2.
355 METERS EAST, 430 METERS NORTH SENT FOR ANALYSIS (Cd, Cti,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIROtMFXTAL . jUALYSK
POLLUTION. SANTA FE. NU AHAMM

APPENDIX B i
METCOA RESTART SITE. WORKPLAN NO. 2

FIELD AUGER BORING LOG :
Environmental Standards, Inc.



•v FIGURE 3 (REVISED)
: FIELD AUGER BORING LOG

BOREHOLE NO.: E6 }

PAGE: 1 OF / ••
PROJECT: METCOA RESTART SITE PROJECT NO.: 9/05-449
PROJECT LOCATION: PULASKL PA DATE DRILLED: 72-9-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Cray cobbles and gravel (slag), brourn
sand, very small pieces of shiny metal

Grayish brown sand and gravel
,

Brown and orange-brown sandstone.
sand, gravel, same silt

Brown sandstone, sand, little rounded
gravel and silt

Fwn MirFP Rnmwn - ,- „.,

SAMPLE
IDENTIF-
ICATION

AfRS-SS/
£6-0-0.5

MRS-BS/E5-
1 -,<! — A/C//1P •

MRS-BS/
£6-3-5

^ w&o; a
3 <
UJcc

5

5

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENINd uR/hr READING: 6 . -NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN . DEPTH ENCOUNTERED (FT)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTii „__ „
SAMPLE. uR/hr - micro R/hour ) T0TAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: ' NUMBER OF SAMPLES
335 METERS EAST. 420 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION. ?ANTA FE. NM

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO. 2

FIELD AUGER BORING LOG
Environmental Standards, Inc. /Q

flRIQ2608



, PIGURE 3 (REVISED)
, HELD AUGER BORING LOG

BOREHOLE NO.: E7
PAGE: 7 OF 7

PROJECT: METCOA RESTART SITE PROJECT, NO.: 9705-449
.PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-9-91
DRILLING. CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY ' . " . . ' . , \ . . . ' j
SAMPLING METHOD: . 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

. (140 LB. HAMMER) ' LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
. DESCRIPTION

Wet gravel (3-4") a-.d slag fines, little
silt and sand, very small pieces of

—— x' shiny metal > ———

tt'et gray mud
- - - - . - • * • • - •

Moist brown to orange-brown sandstone.
sand, silt, little clay, and rounded
gra-.

Light brown and orange sand, sand.
— s. little clay ,x —

Wet brown sand and gravel

Brown and orange-brown sandstone
and sand

-, V •' -• x ' •

FMn AIIPFR ROPING

SAMPLE
IDENTIF-
ICATION :

MRS-SS/
E7 -0-0.5

MRS-BS/
£7-7-3

. . , . .

MRS-BS/
£7- 7 -3

,(N|

»</!
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<2
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3 <LJ•Q:

5:
f
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5

i

5

COMMENTS - , - SUMMARY
(1) Aa DEPTHS ARE' FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENINC uR/hr READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTAi ,̂ DTu ' • QrtB -
SAMPLE. uR/hr - micro R/hour ) , . • TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
350 METERS EAST. 420 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL NALYSISFOR J V o f /-.,-- •;- POLLUTION. SANTA «.. NM ANALYSIS FOR THORIUM)

METCOA RESTART SITE. WORKPLAN NO.
. . FIELD AUGER'BORING LOG • ..!

Environmental Standard.;, Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: £5

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9/05-443
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-9-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" 7.2). SPLIT-BARREL SAMPLER SAMPLED 6,. DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Gray slag gravel (up to 2"), sand and
silt (compacted subbase fill)

Same as above

Broum and orange-broum sandstone,
sand, silt and little clay

Same as above

Wet 6rourn sand and rounded gravel,
little clay

FKin Alir.FR BORING

SAMPLE
IDENTIF-
ICATION

MRS-SS/
E8-0-O.S

MRS-BS/
£5-7-3

MRS-BS/
£5-3-5

uR
/h
r

RE
AD
IN
GS

 2

5

5

4

COMMENTS SUMMARY
(1) AU DEPTHS ARE FROM GROUND SURFACE CROUNDWATER .
(2) PRESCREENING uR/hr READING: 6 - . . - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL - TrtTA, .„_ _ BrtDtll,.
SAMPLE. uR/hr - micro. R/hcur ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES; NUMBER OF SAMPLES
342.5 METERS EAST, 470 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIS*FOR
POLLUTION. SANTA FE. NM AMWA run

-..,.( , . APPENDIX B . , , . - (
METCOA RESTART SITE. WORKPLAN NO: 2 ;
— -..-..FIELD AUGER BORING LOG

Environmental: Standards, Inc. /Q

ARI026IQ



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG t
. BOREHOLE NO.: £9 I

PAGE: 7 OF 7 • ;
PROJECT: METCOA RESTART SITE PROJECT NO.: 9*705-449
PROJECT LOCATION: PULASKI, PA .DATE DRILLED: , 72-9-97 ;
PRILLING.CONTRACTOR: PENNSYLVANIA DRILLING co. DRILLER: KURT WADDELL "
DRILLING METHOD: AUGER ROTARY , / ... > \
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED. BY: DON CERNANSKY

(140 LB. HAMMER) ' . - " LOGGED BY: DON CERNANSKY
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SOIL AND ROCK ; .'"
DESCRIPTION • • . :

Brown clay, sand and silt wi! i pray
gravel slag (2-3") and pieca of shiny

•metal (compacted subbas ill)~~*̂  . . . . . . ^ x " " • •
1

Same as above

Brown clay, sand and sili with some
sandstone and rounded gravel

,
Orange-brown sandstone and sand

' . - • ' • •
Light brown and orange-brown
sandstone, sand, silt, little clay and
gravel ;

'•• \ '.

_., , _.„,. FMH AIIPFP ROPING

.-SAMPLE
IDENTIF-
ICATION

MRS-SS/
£9-0-0.5

JffiS-BS/
£9-7-3

;

MRS-BS/
£9-3-5

!

M

0:5
3 <
UJ- o:

6

*

i

>

5

i

COMMENTS •; SUMMARY :
(1) ALL DEPTHS ARE FROM GROUND SURFACE . CROUNDWATER - . :
(2) PRESCREENING uR/hr READING: 6 . , - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN -'-DEPTH ENCOUNTERED (FT)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL . : ¥.T41 „ • • ̂  Mn „
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BORtHOLE COORDINATES. NUMBER OF SAMPLES
357.5 METERS EAST., 470 METERS NORTH . SENT FOR.ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSlŜ fOfi ̂Ô tS/?"POLLUTION. SANTA FE. NAf ANALYSIS FOR THORIUM)

APPENDIX B i
METCOA RESTART ;SITE, WORKPLAN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG ____ .___________________

flfil026l|



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: n

PAGE: 1 OF ;
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-70-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark brown clay, some silt and sand
and sod (humus topsoil)

Orange-brown sandy clay and gravel

Orange- brown and light brotun
sandstone and sand

Brown sandstone, sand and silt, little
clay

Water in split-barrel (Does not
appear saturated)

i— ————— FNin AII^FP. RHRINP,

SAMPLE
IDENTIF-
ICATION

XRS-SS/
FI -0-0.5

MRS-BS/
F1-1-3

MRS-BS/
F1-3-S

(N

L. &

<1o: o
3 <
UJcc

6

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER •"
(2) PRESCREENING uR/hr READING: 6 - N&T ENCOUNTERED —LI——

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.) _____
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „_, ft(TBTij „ 000ltl/, *
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF SORING ——£——

(J) BOREHOLE COORDINATES: - NUMBER OF SAMPLES 4——- 3fio METERS; EAST. 450 METERS NORTH SENT FOR ANALYSIS (Cd. cu,
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIS*FOR ATHQluuSfl~'POLLUTION. SANTA FE, NM ANALYSIS FOR THORIUM)

APPENDIX B ;
METCOA RESTART SITE. WORKPLAN NO. 2- Environmental Standards, Inc.

FIELD AUGER BORING LOG - , - - _______ . ._. .

ARI026I2



' .

-FIGURE 3 (REVISED)
, FIELD AUGER BORING LOG )

, BOREHOLE NO.: F2

PAGE: 7 OF 7 -;
PROJECT: METCOA RESTART SITE - , -PROJECT • NO.: -9105-443 •
PROJECT LOCATION: PULASKI. PA -DATE DRILLED: /2-70-S7 '
DRILLING . CONTRACTOR: * PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER .ROTARY , - ;: r- : • ;
SAMPLING METHOD: 3" f.D SPLIT-BARREL SAMPLER SAMPLED BY: ;DON CERNANSKY

(140 LB. HAMMER) , . LOGGED BY: DON CPRNAtfSKY
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> SOIL AND ROCK . :
.:'_.; . : DESCRIPTION: :

Brown clay with sod, some rounded
gravel and 2' stone, little black humus

Brown. sandy clay, some gravel j

•Light t>rown and orange-brown
'sandstone, sand and silt

Brown sandy clay

Wet, brown sandstone and \sand ,
i i . ,

rkir\ Aii/^c-cs ortniki^ !

SAMPLE
IDZNTIF-
1CATION -

MRS-SS/
F2-0-O.S

MRS-BS/ .
F2-1-3

MRS-BS/
F2-3-5 L •

• : • , - - • SUMMARY . ... r
ARE: FROM GROUND SURFACE ; CROUNDWATER . ..
G -oR/hr -READING: 6 ' , .- NOT ENCOUNTERED .T.' '..
) AT SAMPLE PREPARATION STATION, IN - - DEPTH ENCOUNTERED : (FT.) *
WR TO SCREENING AN ENVIRONMENTAL ' _.rA1 nrBTLJ ' -„ Brtfiltlo -
hr.- micro R/hour) ' - , TOTAL DEPTH OF;BORING .

30RDINATES: NUMBER OF SAMPLES
EAST. 472.5 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.

ERViCE: CONTROLS FOR ENVIRONMENTAL AN'AL̂ SIŜ FQR̂ HORIUM̂ 'nitr r ifrrnir fttr-nt ff> i*tr AftALf&l* f Un ifUJnUSMS. . POLLUTION, SANTA ,FE, AJw
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-'"'-" """"" "APPENDIX B ~ - ~ - -p.- ~~ .-..,„. .......... .. ., .- ..
METCOA RESTART SITE. woRKf-LAN NO, 2 j Environmental Standards, Inc. £*i

•'-•"• ' FIELD AUGER BORING LOG '-- i .. - - r . *&

ARI026I3



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: F3

PAGE: J OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-70-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark brown clay with grass and roots
(humus topsoil)

Same as above
,

Dark orange-brown and gray mottled
clay with little sand and trace gravel

Brown sandy, silty clay

. •

Light brown and orange -brown
sandstone and sand, somt clay -

~FND AUrtFR RHRINfi

SAMPLE
IDENTIF-
ICATION

MRS-SS/
F3-0-O.S

MRS-BS/
F3- 7 -3

MRS-BS/
F3-3-S

CM

u. tn<i0:0
3 <

UJo:

6

6

,

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN . . _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRtOR TO SCREENING AN ENVIRONMENTAL „__ ' roTlj „ „ - „
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: . NUMBER OF SAMPLES C \
345 METERS EAST, 470 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

RADIO-

APPENDIX B ,.
'METCOA RESTART SITE, WORKPLAN NO.1 2

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIS FOR THOBItU/t ^POLLUTION. SANTA FE, NM ANALYSIS FOR THORIUM)

Environmental Standards, Inc.
FIELD AUGER BORlNr LOG ___________________________

ARI026U



.'-. FIGURE 3" (REVISED)
.v; FIELD AUGER BORING LOG

: BOREHOLE NO.: F4

PAGE: 7 OF 7 :
PROJECT: METCOA RESTART SITE ' - "^ • PROJECT NO.: 9705-449 ;
PROJECT LOCATION: PULASKI. PA '- DATE DRILLED: " 72-70-97 j
DRILLING.CONTRACTOR: PENNSYLVANIA DRILLING CO. -. DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY -- ' -•- •:'.'.>-.•: l.' ' j
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER ^SAMPLED BY:1 DON CERNANSKY

(140 LB. HAMMER) ' LOGGED BY: DON CERNANSKY
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SOIL AND ROCK i V
. • • : ' J". DESCRIPTION c? '

.Pet darfc pray stay pravei (ST-4") with
sand and jravei, very small pieces of

Red sandstone -like rock with white
'•-.- \ specs (siagr) ̂  .

- " -• , ;
;

Cray-brown, orange-brown and light
brown mottled clay, sandy towards
bottom ...

"• - ! (
Orange -brown and gray mottled sandy
clay- i

, - - ( ' . • - - : • • : '' :

__ — FMH AIIPPP RARIMr ..

-SAMPLE
-IDENTIF-
ICATION

MRS-SS/
F4-0-0.$
-

MRS-BS/
F4-1-3

\

MRS-BS/
F4-3-S

'CO

PCC Q
3 <
jUJ•or
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1
I

6
1

I

i

5.5
•
i

COMMENTS -:° ':"' •" SUMMARY •
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
<2) PRESCREENINC uR/hr READING: 6 ':..•' NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN : . DEPTH ENCOUNTERED (FT )
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL - "««.,• **t»J ** ***.*.*
SAMPLE. uR/hr * micro R/hour ) TOTAL DEPTH OF SORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
.355 METERS EAST., 455 METERS NORTH • SENT FOR ANALYSIS (Cd. Cu,

(4) 'ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIS*FOR
POLLUTION. SANTA /T. JfM ,' AffALYSIS FOR

METCOA RESTART SITE, woRKPLAN NO. 2
APPENDIX e ;A

f*\Environmental Standards, Inc.
HELD AUGER BORING LOG _____ ______ _______

ARI026I5



; : FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: F5

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA - DATE DRILLED: 72-70-97,
DRILLING CONTRACTOR:. PENNSYLVANIA DRILLING CO, DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY '
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Dark brown sand, silt (humus), little
rounded gravel and 3" gravel

t

Dark brown and black sand and silt

rock (slag)

Moist to dark gray silty clay (very
tacky)

Same as above

Black sand and silt

Orange-brown and gray mottled sandy,
silty clay <
Note: small strands (1"-2T long) of

needle size copper wire coated
with shiny metal, throughout
boring

SAMPLE
IDENTIF-
ICATION

MRS-SS/
F 5-0-0. 5

MRS-BS/
FS~ 1 -3

MRS-BS/
FS-3-5

r*
^ W
<1
CC Q

1 1 1
K

5

6.5

7

3

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION. IN - 0EPTH ENCOUNTERED (FT)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL ___ „__ „ „_. *

- SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES355 METERS EAST. 452.5 METERS NORTH SENT FOR ANALYSIS (Cd. cu.
(4) ANALYTICAL SERVICÊ : CONTROLS FOR ENVIRONMENTAL ANALYSIŜ FOR ̂OJUt8tf~• ' POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO. 2
' HELD AUGER BORING LOG

Environmental Standards, Inc.



('•FIGURE 3 (REVISED)
' :, FIELD AUGER BORING LOG ;

BOREHOLE NO.: Fff'

• : -. - - PAGE: / OF 7 i
-PROJECT: METCOA RESTART SITE - PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI, PA . . DATE .DRILLED; 12-10-31 <
DRILLING ̂CONTRACTOR: PENNSYLVANIA DRILLING CO. '.: DRILLER: ~ KURT WADDELL
DRILLING METHOD: AUGER ROTARY ' \
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

-[ (140 LB. HAMMER) LOGGED BY: DON CERNANSKY

«.
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ẑ
J
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i j '
-- SOIL AND ROCK - > :'•

" DESCRIPTION _ • - :,
.. •

Dark gray sand, silt and gravel with
2" slag gravel

Angular gravel and rock
' - • • • - .

Dark gray grading to light grayish-
brown sandy silty clay with rounded
gravel '~ - • • : \

Orange-brown and gray sandstone.
sand and gravel

'

Orange -6roum to light brown sandstone.
sand, gravel, little silt, some clay in
bottom 0.3'
Wet at bottom of split barrel

SAMPLE
.IDENTIF-
ICATION

MRS-SS/
F6-0-O.S

;

• -

MRS-BS/
FG-1-3

_

MRS-BS/
F6-3-S

*

=N

ce5
• UJcc.

7

!

'

6

•
t

}

6

',
;

COMMENTS . SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE : GROUNDWATER . ,.
(2) PRESCREENINC iiR/hr READING: 6 " NOT.ENCOUNTERED

, (BACKGROUND AT SAMPLE PREPARATION STATION IN . _ DEPTH ENCOUNTERED (FT )
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL • • 41 ._• ^ 0rtBll/,
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING . -

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
375 METERS EAST. 442.4 METERS NORTH • SENT FOR ANALYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AMALYSIS\oa ATHQRJw!n~POLLUTION. SANTA FE..NM ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART .SITE. WORKPLAN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG _________________________________

«RI026I7



i FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: d

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-77-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Cray angular gravel, sand and clay
(subbase fill)

Light red sandstone and white furnace
brick in gray sand and gravel
Gray clay
Brown and red sandstone in clay

Brown silty clay

Moist to wet brown sand. and clay

Brown sandstone and sand, little silt
and clay

SAMPLE
IDENTIF-
ICATION

MRS-SS/
C1 -0-0.5

MRS-BS/
G1-1-3

MRS-BS/
G1-3-S

uR
/h
r

RE
AD
IN
GS
 2

6

6

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED '

' (BACKGROUND AT SAMPLE PREPARATION STATION IN . DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR. TO SCREENING AN ENVIRONMENTAL „_. rteaTLJ ^ ±MM*
SAMPLE. uR/hr - micro R/hour ) TOTAL °*PTH OF BORtNC

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
400 METERS EAST. 480 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,
" u SERVICE: CONTROLS F O R ENVIRONMENTAL AMALYSIŜ FOR ATHQRIW*?~POLLUTION, SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART SITE, WORKP.AN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG __________________________

Aft 1026i8
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"" FIGURE 3 (REVISED)
FIELD AUGER BORING LOG ;

BOREHOLE NO.: . C2

PAGE: / OF 7
PROJECT: METCOA RESTART SITE , PROJECT NO.: .9705-449
PROJECT LOCATION: PULASKI. PA , ( DATE DRILLED: 72-77-97
DRILLING CONTRACTOR:. PENNSYLVANIA DRILLING CO.' _'' DRILLER:. KURT WADDELL
DRILLING 'METHOD: AUGER ROTARY ' ""[ /"'" V... ,",!','
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNAh'SKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

OS
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SOIL AND ROCK
\. . ' ;. .DESCRIPTION

Gray and brown sand and clay,
':. angular gray gravel and sod

.... . „._ _ ....... - ,.. ..

Dark brown silty clay, little gravel
ŝxx̂  ' (humus-like) f̂tf***>

Cray and brown "mottled silty clay

Cray and brown mottled clayey sand

ffardpan brown clay ,

Moist to wet, brown sandstone with
sand and little clay

run Aii^rn ortein,~

SAMPLE
IDENTIF-
ICATION ;

MRS-SS/
C2-0-O.S

AfRS-BS/

MRS-BS/G2-
3-5-MS/DP

:NTS SUMMARY
DEPTHS ARE FROM GROUND SURFACE CROUNDWATER J
GREENING uR/hr READING: 6 - NOT ENCOUNTERED
KGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „ • Kr_TLJ „ BABlkl.
>LE. uR/hr - micro R/hour ) - . TOTAl- <«"« OF BORING (
:HOLE COORDINATES: NUMBER OF SAMPLES
METERS EAST. 475 METERS NORTH SENT FOR ANALYSIS (Cd. flc

YTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL 'ANALYSIS FOR ̂raOMuH?"P̂OLLUTION, SANTA FE, NM ANALYSIS FOR THORIUM)

METCOA RESTART SITE, woRKPLAN NO. 2 i Environmental Stfi
,..,.- ; - ;, FIELD AUGER BORING LOG ^ i .

. 
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.- , . . _ ..*. ,. . • A
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ARI026I9



; FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO,: C3

. PAGE: 7 OF i .
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA ... DATE DRILLED: 72-77-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: ' KURT VADDELL
DRILLING METHOD: AUGER ROTARY .
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER ' SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

^
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SOIL AND ROCK
DESCRIPTION

......

Brown sand and clay, some gravel
with, sandstone cobbles (5-8" j

... _ .. . . -

Brovjn clay and sand (topsoil)

Brown silty sandy clay with, some
gravel at bottom

Same as above

Brown sandstone, gravel, sand and
some clay

__ FMH Aiinrp nnpiMn

SAMPLE
IDENTIF-
ICATION

MRS-SS/
G3-0-0.5

\ MRS—BS/ r~
\G3-O.S-1 /

MRS-BS/
G3-1-3

MRS-BS/
C3-3-5

.....

(Nrt

3 <
UJce

5

5

!

5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENING uR/hr READING: 6 _ - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTAl ncnrij „ Me>,̂
SAMPLE. uR/hr -.micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: ' NUMBER OF SAMPLES "-*420 METERS EAST. 475 METERS NORTH SENT FOR ANALYSIS fed, Cu,
(4) ANALYTICAL' SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSfS*ro* Afm£wiK~
.1L-... ... ... .POLLUTION. SANTA FE. M ANALYSIS FOR THORIUM)

•T r- '.n APPENDIX BMETCOA RESTART SITE. WORKPLAN NO. 2 Environmental Standards. Inc. /S. ...... ..... .. „. . . . , _ . * .. ~.. »TJ

• i

FIELD AUGER BORING LOG _____________________________

flRI02620



FIGURE 3 (REVISED) :
!' FIELD AUGER BORING LOG i

- BOREHOLE NO.: c4

; PAGE: 1 OF 7 %
PROJECT; METCOA RESTART SITE PROJECT NO.: 97*05-449 ;
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-77-97 i
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING co. DRILLER: KURT VADDELL :
DRILLING METHOD: AUGER ROTARY ."•*>.-'. \
SAMPLING METHOD: 3"-/./>. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

^
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SOIL AND ROCK
DESCRIPTION . , :,

Dark gray sand amd clay in gravel
(subbase fill), some sod ^

5ame as aoove

Light brown to white sandstone, possibly
furnace brick. - , . - • . .

_ ,
: . . --- •• • ,

Bedrock at approximately 2* —.'

\
^ • '

tfet.br own sandstone and sand '
> '-: \

^..- . . '

. . FMn AiinFR RnRiwn -

; „

SAMPLE
IDENTIF-
ICATION

MRS-SS/
C4-0-0.5

_. -

MRS-BS/
(74-7-3

MRS-BS/
C4-3-5

(N

^~ O

0:6
UJ• a:

6

;
<
i

'
•

5
;
-,

;

5

\

COMMENTS - SUMMARY
6) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENINC uR/hr' READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL MT41 nrBTLJ ne Drt01t̂
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
395 METERS EAST. 470 METERS NORTH ' •'• SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL 'AMLTSfoaOKtnPOLLUTION, SANTA FE, NM ANALYSIS FOR THORIUM)

APPENDIX B \
METCOA RESTART SITE. woRKPLAN ;wo. 2|

HELD AUGER BORING LOG i
Environmental Standards. Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: CS

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-77-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD; 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB, HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Cray sand and silt, some large gravel.
slag and furnace brick

Dark brown clay with slag \

Dark to light brown clay with gray
mottling towards the base of the
split barret

. . . <

Orange -brown and gray mottled
sandy clay

FMH AIIHFR RORINr.

SAMPLE
IDENTIF-
ICATION

MRS-SS/
CS-O-O.S

MRS-BS/
C5-7-3

MRS-BS/
C5-3-5

(M

x̂ Z
Qi O
3 <
LJ

5

5

j

COMMENTS SUMMARY
(1) ALL DEPTHS ARE. FROM GROUND SURFACE CROUNDWATER . -
(2) PRESCREENINC uR/hr READING: 6 - NOT ENCOUNTERED

(BACKGROUND AT, SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „__ „ • „ O.eil.̂
SAMPLE. uR/hr - micro R/hour ) . TOTAL DEPTH OF ̂BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES , :
475 METERS EAST. 465 METERS NORTH SENT.. FOR ANALYSIS (Cd. Cu,"

(4) ANALYT.CAL SERVICE: CONTROLS'FOR ENVIRONMENTAL ANALYSIS\OR
rQLHJTlQri, SANtA /£, /VAf,

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2

HELD AUGER BORING LOG
Environmental Standards, Inc.



, riu.unc, o ^rvtviocw; :
, ; FIELD, AUGER BORING LOG

BOREHOLE NO.: C6A

- f PAGE: / OF 7
PROJECT: METCOA RESTART SITE ,.. . PROJECT NO.: 9705-449;
PROJECT LOCATION: PULASKI, PA f DATE, DRILLED: , 7*->7-97J
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO.. . DRILLER: }KURT WADDELL \
DRILLING METHOD: AUGER ROTARY ,, ... - .-" , " .'.".". .: - !
SAMPLING METHOD: ,3" I.D. SPLIT-BARREL SAMPLER V SAMPLED -BY: DON CERNANSM

. (740 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK ;' :
- . , DESCRIPTION : - - :

Gray sand and gravel with pieces of
- broken furnace brick , '-.. .... ....... .. .. ... _ ...

Drilled into hard slag, very low
; recovery {<8 ounces of sample) [

-Rê drill hole (G6B)

* - ' ' ' "" ' • : -

Refer to Borehole No. G6B !

Ckir\ AII/-TO ortoiki^

SAMPLE ;
IDENTIF- .
ICATION . ;1 i

MRS-SS/ '
C6̂ -0-0.5

No Sample
Collected

\

-̂4
jR
/h
r

RE
AD
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 2

^

..„_
 —

 jV
o-
 R
ea
di
ng

Ta
ke
n

COMMENTS ;n (; SUMMARY

(2) PRESCREENING uR/hr READING: 6 - NOT ENCOUNTERED " !.
(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT J
THE FiaD PRIOR TO SCREENING AN ENVIRONMENTAL _„, r̂oTU rtc art0)k,̂
SAMPLE. uR/hr - micro R/hour ) J:" - T°TAI- Ô PTH OF BORING

(3) BOREHOLE COORDINATES: ' NUMBER OF SAMPLES .
METERS EAST. 455 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION. SANTA FE, NM

B '
METCOA RESTART SITE. WORKPLAN NO. 2

,.,; FIELD AUGER flORING LOG . i
Environmental Standards, Inc. /*\i ̂ &f

rtP



. FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: C6B

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI, PA . DATE DRILLED: 72-77-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
CAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

(Refer to Borehole No. C6A)

Dark brown clayey sand with, gravel

Light broum and gray mottled hard
sandy clay

Dark 6roum hard silty, sandy clay
vjith. gravel

Orange-brown hard sandy clay with,
sandstone gravel

.-. FMH AlirFR ROPING '.-

SAMPLE
IDENTIF-
'CATION

MRS-BS/
C6B-1-3

MRS-BS/
C6B-3-S

(M

II
UJtt

5

5

COMMENTS ; SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENINC uR/hr READING: 6 ; - NOT ENCOUNTERED '-

(BACKGROUND AT SAMPLE PREPARATION STATION IN _ DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL _^TA1 .___ „;.„., ̂ .
SAMPLE. uR/hr - micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
425 METERS, EAST. 455 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVCE:
, SANTA , .

'" ' "' """"" • - - • • • ^ J
- . .. ., APPENDIX B ;
METCOA RESTART SITE. WORKPLAN NO. 2

-. _ FIELO AUGER BORING LOG
Environmental Standards. Inc.
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' FIGURE 3 -(REVISED)
r>r FIELD AUGER BORING LOG

BOREHOLE NO.: DPI

' - PAGE: t OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA -DATE DRILLED: 72-6-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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' SOIL AND ROCK
DESCRIPTION

'Dark gray to black humus topsoil with,
roots and leaves

•

Dark gray .clay, sand, silt and gravel

Ytllow-orangt sand with some broken
sandstone - f -

Wet brown clay, sand and gravel,',
including a 2.4" piece of broken \
yellow sandstone ' ~ j

!>

r-fcrfs AII/^PD BrtDiki/^ ;

'SAMPLE
IDENTIF-
ICATION

MRS-SS/DP1-
0-0.5-tfS/DP

MRS-BS/
DPI -7-3

MRS-BS/ '
DP1-3-S

i

COMMENTS M-:."1""- SUMMARY . ::
(1) ALL DEPTHS ARE FROM GROUND SURFACE ' GROUNDWATER
(2) PRESCREENING uR/hr READING: 5 —'NOT ENCOUNTERED

. (BACKGROUND AT SAMPLE PREPARATION STATION IN' - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL ' - _ -• .raTU „ „«'
SAMPLE. uR/hr - micro R/hour ) T0TA>- 0̂ PTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES V ;
360 METERS EAST. 390 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL SERVICE; CONTROLS FOR ENVIRONMENTAL ANALYSfŜ FOR ATHÔ Ftn/?~POLLUTION, SANTA FE, M ANALYSIS FOR THORIUM)
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APPENDIX B t :A
.: ; METCOA RESTART SITE, WORKPLAN NO.' 2 ' Environmental Standards, Inc. &

FIELD AUGER BORING LOG ! M

102625



, : FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: DPZ

PAGE: 7 OF r
PROJECT: METCOA RESTART SITE , PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-7-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" ID. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

'" °/ gray clay mud with cinders on
ground surface over 6roum, sand silt.
———— . gravel and cobbles (5* ) > ——————— ,

Brown clay. silt, sand, and gravel
•. \̂ with roots ^̂ ^

Brown clay, sand. silt, with targe
sandstone

Sandstone and some sand

Same as above

—————— FMh AtirFP ROPIMO

- SAMPLE
IDENTIF-
ICATION

MRS-SS/
DP2-0-0.5

MRS-BS/
DP2— 1 — 9Uf-& 1 J

MRS-BS/
DP2-3-S

^ w
&
QiQ
3 <

UJ
CE

4

t
4

'

4

'•

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENINC uR/hr READING: 5 .-. NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN ^ DEPTH ENCOUNTERED (Ft)
- THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TrtTA1 rt_OTLJ rt_ _„. *
... SAMPLE. uR/hr - micro R/hour ) T°TAL DEPTH OF BORING
(3) BOREHOLE COORDINATES; - NUMBER OF SAMPLES .

430 METERS EAST, 370 METERS NORTH SENT FOR ANALYSIS (Cd, Cu,
(4) ANALYTICAL, SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIŜ roxPOLLUTION, SANTA FE, NM , MA^MS tun

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2 Environmental Standards, Inc.

'FIELD AUGER BORING LOG"______________________________

ARI02626



"•'..FIGURE £3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.:' DP3 '

PAGE: 7 OF 7 j
PROJECT: METCOA RESTART SITE -...". PROJECT NO.: 9705-449 \
'PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-7-97 ;
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY : - : ' . !
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER •• SAMPLED BY: DON CERNANSKY

- f740 LB, HAMMER) r LOGGED BY: DON CERNANSKY
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• • • i •
SOIL AND ROCK

-- - ' DESCRIPTION ;. - ;

Moist dark gray to brown sand, silt *
slag gravel (0.5") with small slivers

— • ————— s. o/ metal •• -/ ———————————

Orange -red sandstone
f - " • , . . - , . . -• ......;

Dark gray to 6rown silty clay and , .
sand with sandstone (2'-$")
' ! . . ' • - i ' .

T '

, • . . • / > : , ( . . - -, ----- - ; ;
Same as above

- - - - -
i. \

•„ . — .._., i; _ •

Orony*-6roum silt and clay,-—
some sand \

SAMPLE
-IDENTIF-
ICATION

MRS-SS/
DP3-0-O.S

v MRS-BS/ -
\DP3-O.S-t /

MRS-BS/
DPS- 1-3

i
. . . . < .

MRS-BS/
DP3-3-5

_

.
,

3 <UJ

5

i

;

i

5

i

I

5

COMMENTS SUMMARY £;
(1) ALL DEPTHS ARE FROM GROUND SURFACE 1 - CROUNDWATER
(2) PRESCREENING uR/hr READING: 5 to 6 ~ N°T ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL _>' -rnr . '.^ - - a n o '
SAMPLE. uR/hr - micro R/hour ) f W*- DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
335 METERS EAST. 335 METERS NORTH SENT FOR ANALYSIS (Cd. Cu.

( 4 ) ANALYTICAL SERVICE: CONTROLS F O R ENVIRONMENTAL * A ~
POLLUTION. SANTA JE. NM

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2

FIELD AUGER BORING LOG '
Environmental Standards, Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: DP4

PAGE: i OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-7-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUCER ROTARY
SAMPLING METHOD: 3" I.D SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

7" layer of gray clay and slag/cinders
5* layer of yellow-brown clay.

some sand nnri ymiiai

Orange-brown clay with silt, sand
and grave'l (limestone?)
(fill)

Brown sand and clay with sandstone

Brown clay with sand and sandstone

Brown and gray sand mixed with
sandstone •

-. ,-. FMH AlirFR RnPlMP. .

SAMPLE
IDENTIF-
ICATION

MRS-SS/
DP4-0-0.5

MRS-BS/
UF4-— i —o

MRS-BS/
DP4-3-S

uR
/h
f

EA
DI
NG
S

c:

5

4.5

4

COMMENTS SUMMARY
0) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER>
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED,

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)THE FIELD.PRIOR TO,SCREENING AN ENVIRONMENTAL TrtTA( _.BTu „ 0rtB1L1.
SAMPLE. uR/hr -'micro R/hour ) TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
400 METERS EAST. 330 METERS NORTH SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL
POLLUTION. SANTA FE. M

APPENDIX B
METCOA RESTART SITE. WORKPLAN NO. 2 Environmental Standards, Inc.

FIELD AUGER BORING LOG __________________________

ARI02628



; FIGURE 3 (REVISED) :
FIELD AUGER BORING LOG |

•'•• BOREHOLE NO.: DPS \

PAGE: r OF 7 \
PROJECT: METCOA RESTART SITE - PROJECT NO.: 9705-449 |
PROJECT LOCATION: PULASKI. PA ••-•• DATE DRILLED: 72-7^97 ;
.DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL ':
DRILLING METHOD: AUGER ROTARY •-'- '- ' F: " j
SAMPLING METHOD: 3" ID. SPLITS-BARREL SAMPLER 'SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
"-'-"••-.". DESCRIPTION • • -:: .

Dark brown to gray sand, silt and
gravel with 5" cobbles

Orange-brown sandy silty clay with
sandstone gravel

Light gray, grading to dark gray
sandy clay with sandstone (l"-3')

Dark brownish gray silty, sandy , clay
with sandstone gravel (white-, gray-,
and red-colored) ̂  , i;

l s

. " . .:, rwn rAr/fiFR RnRiMrt

-SAMPt£-
^ IDENTIF-
ICATION .

MRS-SS/
DPS-0-0.5

i.

MRS-BS/nps— t ?fJrQ — i — iJ

\

MRS-BS/
DP5-3-5

..
.u
R/
hr
..
.

RE
AD
IN
GS
 2

5
f

5

4

COMMENTS SUMMARY ^
(1) ALL DEPTHS ARE FROM GROUND SURFACE " GROUNDWATER - "' ;
(2) PRESCREENING uR/hr READING: 5 - NOT ENCOUNTERED (

<BACKCROUNO AT SAMPLE .PREPARATION STATION IN - - - - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL - - ' TrtTi( „__•„ Brt0ltl/,
SAMPLE. «R/hr - micro R/hour ) T0TAt- DEpTH OF B°R|NC

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES. -
. 340 METERS EAST. 320 METERS NORTH ' ' SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL ANALYSIŜ FOR ATHOKnJM?"POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B i
METCOA RESTART SITE, WORKPLAN NO. 2-

FIELD AUGER BORING LOG i
Environmental Standards, Inc.

/3RI02629



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: AP1

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-10-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" /.D SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK
DESCRIPTION

Oronge-bro-um. and light gray ̂mottled
sandy clay with sandstone (1" -3")

•

Brown sandy clay

Brown sandstone, sand and clay with,
white sandstone at bottom.

. ...__. ,

—————— FNin AIICFR RORlNf: ————————

SAMPLE
IDENTIF-
ICATION

MRS-BS/AP1 -
1 -3-MS/DP

MRS-BS/
AP1-3-S

CN

"ŝ Z
Q^ Q

UJ
(£

6

6

COMMENTS SUMMARY ;
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER .; j
(2) PRESCREENINC uR/hr READING: « - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN . DEPTK ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL . ___ . ftrBTtj „ „_..

. SAMPLE. uR/hr - micro R/hour ) T°TAI- DEPTH OF-90RING
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES

355 METERS EAST. 470 METERS NORTH SENT FOR ANALYSIS (Cd, Cu.
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AYSJSFOTHQRit- ' POLLUTION. SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B
! MiTCOA RESTART SITE. WORKPLAN NO; 2 Environmental Standards; Inc.

FIELD AUGER BORING LOG ___ ___ __________________

ARI02630



: FIGURE 3 (REVISED) '
; .FIELD AUGER BORING LOG \

BOREHOLE ,NO.: AP2

.. . • PAGE: 7 OF 7 '
PROJECT: METCOA RESTART SITE • '••• PROJECT NO.: - 9*105-443 \
PROJECT LOCATION: PULASKI, PA •"• .-> DATE DRILLED: 12-10-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO, DRILLER: KURT WADDELL i
DRILLING METHOD: AUCER ROTARY ' : - ' j
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER -SAMPLED BY: DON CERNANSKY

' -. (140 LB. HAMMER) ' . . ;: " LOGGED BY; DON CERNANSKY
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SOIL AND ROCK ;
DESCRIPTION

•
'• • i

Red and white sand in -black silt with
a. 2" white,- colored rock
Dark gray clay ,

.... .... . - - . .^ „ _ . . . . ' .
! • -. ; :

Oranpe-brotim and gray mottled [
silty, sandy clay

' -

' ' ' ' • : " ' ' ' - •; i
I

Sam* as above . : ; ;
-' ; .-. - j

- ., .., -TMH AiirrR RHRIMP .. .„, . .

- SAMPLE ,
IDENTIF- ,
(CATION

i

MRS-BS/
•

'"• -'-."
'

'

MRS-BS/
AP2-3-S

-

-. *""

0:0
: UJ• or

,

fi
£

t

i

5

'<

j

COMMENTS SUMMARY r
(1) AU DEPTHS ARE FROM GROUND SURFACE , GROUNDWATER ;
(2) PRESCREENINGuR/hr READING: G - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN • ., - - - DEPTH ENCOUNTERED (FT)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL ' ' „ . ̂ nri ^ ^ n i *
SAMPLE. uR/hr - micro R/hour ) ' TOTAL DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
.345.5 METERS EAST. 452.5 METERS NORTH. > SENT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AN̂ YSIŜ FQPOLLUTION, SANTA FE ANALYSIS FOR

METCOA RESTART SITE. WORKPLAN NO. 2
FIELD AUGER BORING LOG ;

APPENDIX B : ! A
Environmental Standards, Inc.



.

, : FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: AP3

PAGE: i OF 7 ,
PROJECT: METCOA RESTART SITE PROJECT NO.: 9105-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 12-10-91
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3T l.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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SOIL AND ROCK-
DESCRIPTION

Dark gray to black sand and sUt
(cinders?) ,

Cray and brown mottled sandy clay
with: 2" piece of soft white- colored rock

Orange-brown sandstone, some rounded
gravel, sand, silt and clay

Orange-brown snadstone and sand

Split-barrel sampler driven into
bedrock

TMP. AM/TO nrtoiki/*

SAMPLE
IDENTIF-
ICATION

MRS-BS/
APS -1-3

MRS-BS/
AP3-3-5

COMMENTS SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE GROUNDWATER
(2) PRESCREENINQ uR/hr READING: fi - N°T ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN - DEPTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL „.. . „._,•„ OMI^
SAMPLE. uR/hr - micro R/hour ) T0™- DEPTH OF BORING

(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES
389 METERS EAST. 474 METERS NORTH : SENT FOR ANALYSIS (Cd, Cu,

(4) ANALYTICAL1 SERVICE: CONTROLS FOR ENVIRONMENTAL N̂ALYSIŜ FO* ATHORmM}'POLLUTION, SANTA FE, NM *iwi*«« ru« J/TW«/U«/
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APPENDIX B j A NX—
::i METCOA RESTART SITE. woRKPLAN NO. 2 Environmental Standards, Inc. \m

FIELD AUGER BORING LOG ^*

flRI02632



FIGURE 3 (REVISED) i
; 'FIELD AUGER BORING LOG |

BOREHOLE NO.: AP4 j

. : -. PAGE: 7 OF 7 j
PROJECT: METCOA RESTART SITE PROJECT NO.: 91 OS-449 \
PROJECT LOCATION: PULASKI, PA 'DATE DRILLED: 72-9-97 j
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING co. - DRILLER: KURT WADDELL \
DRILLING METHOD: AUGER ROTARY ' ^ -' ; [
SAMPLING METHOD: 3" I.D. SPLIT̂ BARREL SAMPLER SAMPLED BY: DON CFRNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY
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-. . SOIL AND ROCK
: . • • • • - DESCRIPTION

Gray gravel (limestone?) sand * silt
" " s. (compact subbase fill) / ,

' , : • • ' . . s - . ' " • , • ,

Orange-brown and brown sandstone,
sand and silt . , .

Same as above '• -'•'

Wet, brown sand and gravel, some clay

Moist, light brown sandstone, sand and
gravel ~ •

, . .. FMH AlirFR RHRINH

"SAMPLE
1DENTIF-:
(CATION ;

MRS-BS/
AP4-1-3

• Mft/J — BJ/
\AP4-3-S

uK
/h
r
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AD
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2

I

; |

i

5-

i

i

-5 j

'

COMMENTS , > • / - • • : - SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER ;
(2) PRESCREENINC oR/hr READING: $ - NOT ENCOUNTERED

(BACKGROUND AT SAMPLE PREPARATION STATION IN . DEPTH ENCOUNTERED (FT)
- THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL - - •„„. „__ ,,_ orto ..\

SAMPLE. • uR/hr - micro jR/hour ) TOTAL DEPTH OF BORING
(3) BOREHOLE COORDINATES: NUMBER OF SAMPLES . ' -

334 METERS EAST. ,424 METERS NORTH , SENT FOR ANALYSIS fCd. Cu.
(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL

POLLUTION, SANTA FE..NM

Environmental Standards, Inc. {f\
' ' " APPENDIX B' J
METCOA RESTART SITE. WORKPLAN NO.-2 *

. • HELD AUGER BORING LOG j _________________________

flRI026331 (



. FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: .4P5

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-6-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY •
SAMPLING METHOD: 3" l.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 LB. HAMMER) LOGGED BY: DON CERNANSKY

1—

8̂o?

•0.5-

•1.0-

•1.5-

•2.0-

2.5-

•3.0-

•3.5-

•4.0-

4.5-

. ̂  ft -

• z

U_Q

2

2

o
UJ
UJ

UJO
UJO
LL. UJtr

7.5

7.35

u)

O— i
CD

a

74

77

73

22

34

21

18

SOIL AND ROCK
DESCRIPTION

Dark 6rotvn clay with silt, sand and
gravel (broken sandstone) grading to
darker brownish gray clay and gravel

Dark gray clay

Gray sandstone
FKirt AIICFR RORIMP ...,..„._...„„.„

SAMPLE
IDENTIF-
ICATION

MRS-BS/
AP5-1-3

MRS-BS/
APS-3-5

(M

3 <
UJa:

5

5

COMMENTS i SUMMARY
(1) ALL DEPTHS ARE FROM GROUND SURFACE CROUNDWATER
(2) PRESCREENINC uR/hr READING: 5 - NOT ENCOUNTERED \ .

(BACKGROUND AT SAMPLE PREPARATION STATION IN . nrpTH ENCOUNTERED (FT.)
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTAL TMt, ̂^ ~ __ ./
SAMPLE. uR/hr - micro R/hour ) TOTAL OEPTH OF B°RINC

(3) BOREHOLE COORDINATES: -:UMBER OF SAMPLES '-,
325.5 METERS EAST. 472.5 METERS NORTH ,£NT FOR ANALYSIS (Cd. Cu,

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL AMALirsroR THauMPOLLUTION, SANTA FE. NM ANALYSIS FOR THORIUM)

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO.. 2

HELD AUGER BORING LOG
Environmental Standards, Inc.



FIGURE 3 (REVISED)
FIELD AUGER BORING LOG

BOREHOLE NO.: AP6

PAGE: 7 OF 7
PROJECT: METCOA RESTART SITE PROJECT NO.: 9705-449
PROJECT LOCATION: PULASKI. PA DATE DRILLED: 72-7-97
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING CO. DRILLER: KURT WADDELL
DRILLING METHOD: AUGER ROTARY
SAMPLING METHOD: 3" I.D. SPLIT-BARREL SAMPLER SAMPLED BY: DON CERNANSKY

(140 IB. HAMMER) ' LOGGED BY: DON CERNANSKY

*—

"̂ ^̂ J
^̂  ̂J

LU2

• 0 5 -W. w1

1.0-

1 5 -i . ̂

2n.0 -

2C..5 -

r 3 0 -<j*\j

35-*j.*/

4.0-

4 5 -~* <j

tlBo:
U.O

2

2

FE
ET

RE
CO
VE
RE
D

1.6

1.2

\P
O
CO

35

37

41

44

45

52

68

56

SOIL AND ROCK
DESCRIPTION

Brown silt and sand with sandstone

Compact orange-brown clayey, silly
sand

Light orange-bra
sand

Brown sand and
little rUt

urn sandstone and

orofcen sandstone.

c-kirv AI i/*rh a/\Bihis*

COMMENTS
(1) ALL DEPTHS ARE FROM GROUND SURFACE
(2) PRESCREENING uR/hr READING: 5

(BACKGROUND AT SAMPLE PREPARATION STATION IN
THE FIELD PRIOR TO SCREENING AN ENVIRONMENTA
SAMPLE, uR/hr * micro R/hour )

(3) BOREHOLE COORDINATES:
J97 METERS EAST, 373 METERS NORTH

(4) ANALYTICAL SERVICE: CONTROLS FOR ENVIRONME
POLLUTION. SANTA FE, NM

APPENDIX B
METCOA RESTART SITE, WORKPLAN NO. 2

HELD AUGER BORING LOG

SAMPLE
IDENTIF-
ICATION

MRS-BS/
AP6-1-3

MRS-BS/
AP6-3-S

SUMMARY
CROUNDWATER
- NOT ENCOUNTERED
- DEPTH ENCOUNTERED (FT.)

L TOTAL DEPTH OF BORING

NUMBER OF SAMPLES
SENT FOR ANALYSIS (Cd, Cu.

«>Mtj f AfO» /* X *vt rf nf*& XUjV/v^
jfV jj4w AM At ŷ T̂  Ff̂ t9 Tffflf9FffLft'

uR
/h
r

RE
AD
IN
GS
 2

5

5

X

S
2

A
Environmental Standards. Inc. Q\

BRI02635



APPENDIX C

TEST PIT/TRENCH SOIL SAMPLE LOGS



FIGURE 2 (REVISED)
TEST PIT/TRENCH SOIL SAMPLE LOG

PROJECT NO.:
TEST PIT NO.:
DATE:

9705-449

7
72-72-97

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: M. How
LOG PAGE NUMBER 37 OF 53*

TEST PIT DESCRIPTION: Surfical humus and scrap metal debris grades quickly
to clays___that appear to be undisturbed. Moist sediments. No buried jnaterial below
about 0.5 feet. . Field Logbook No_ 2

F
E
£
T

o.o-
0.5-
1.0-
1.5-J
2.0-
2.5-
3.0-
3.5-
4.0-

TEST

25
41

PIT/TRENCH SKETCH (NOT TO SCALE)
— « ——— 7 Feet ——— »-
I

Humus, metal, wood, brick, slag \Y,

f A/P*7 «PC /TPf —f\ -rf) CtVay-coJored clay, very s(i/y MKS Ŝ/TfJ 0-0.5

x V4//1
S S—̂ Black-colored clay *- ———— MRS-BS/TP1-1.5-1.7
Undisturbed gray clay with
orange-colored mottling

/̂
/ IfBC1 nC"/"7*O« 9 O C

»5 E 3C
»5 N 46
-~+ ———————————————— ~ 75 Feet ———————————————— i^-

)5 E
0 N

- 0.0
- 0.5
- 1.0

1.5
- 2.0
- 2.5
- 3.0
- 3.5
- 4.0

SAMPLE ANALYSES: Cd, Cu, Mo, Ni. Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAJNLESS STEEL SCOOP AND MIXING BOWL

NO. OF SAMPLES COLLECTED: 3 CONTAINER SIZE: 8 OZ. WIDE MOUTH

SAMPLE NO.

MRS-SS/TP1 -0-0.5

MRS-BS/TP1-1.5-1.7

MRS-BS/TP1 -3-3.5

TIME

0930

0950

0940

DEPTH
(FEET BELOW GROUND)

0-0.5

7.5-7.7

3.0-3.5

DESCRIPTION
OF MATERIAL

Humus, scrap metal, slag. 20 uR/hr

Slack to dark green-colored clay. 7 uR/hr

Native gray-colored clay with .orange-

colored mottling. Moist soiZ. 7 uR/hr

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX C
METCOA RESTART SITE. WORKPLAN NO. 2
TEST PIT/TRENCH SOIL SAMPLE LOG

Environmental Standards, Inc.4



( FIGURE 2 (REVISED)
TEST PIT/TRENCH SOIL SAMPLE ;LOG

PROJECT NO.:
TEST PIT NO.:
DATE:

9705-449

2
12-12-91

PROJECT: ' METCOA RESTART S/TE 1

COLLECTOR'S NAME: . M Howe .. '
LOG PAGE NUMBER. 33 OF 53- ••

TEST PIT DESCRIPTION: : Oriented along and centered on line with the highest
micro-R/hr reading .:'.'.'• ___'- • .______-. __ _̂__•• -•• - '_ '- -___

* Field Logbook No. 2

F
E
E
T

0

0
1
1

2
2
3
3
4

.0-

.5-

.0-

.5-

.0-

.5 -

.0-

.5-
0 -

TEST PIT/TRENCH

•

3i
4Z

SKETCH (NOT TO SCALE) - - - :

Hwnus, mttal, wood, '/
plastic, brick, * slag /

- eoarst slag -

—̂ Black -col

Vvru ttiff ffray-
with orony«-co(c
Som* cobblts of

'0 E
S N
^ ————————

1.2 Fttt

colored elay
jr»rf mottling _ _
layertd sand. Uoist.

32
44

i

i

^« ——— MRS-BS/TP2-3-3.S

0 E 32
0 N 44
Feet ———— — ——————— - ——— »—

'C E
S N

i
i

- olo
- 0;5
- liO
- 1.5
-2,0
-2.5
- 3.0
-3.5
- 4,0

SAMPLE ANALYSES: • Cd,vCu, Wo, Aft, Pb, WAND RADIQANALYSIS FOR THORIUM
EQUIPMENT USED: STAltiLESS STEEL SCOOP AND MIXING BOWL

NO. OF SAMPLES COLLECTED: 3 CONTAINER SIZE: 8 02. WIDE MOLrTH

SAMPLE NO.

MRS-SS/TP2-0-0.5

MRS-BS/TP2- f.4-1.5

MRS-BS/TP2-3-3.S

TIME

7035

7700

7050

DEPTH
(FEET BELOW GROUND)

0-0.5

7.4-7.5 ;

3.0-3.5 -'•'

: DESCRIPTION !
OF MATERIAL

Humus, mtfaf terop, slag, moist. 30 uR/hr

Stiff btack-colored ciay, moist. 7 uR/hr

Native* gray-colored clay with orange -

colored mottling, moist. 7 uR/hr

. . . . . . . ;

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX C j
r METCOA RESTART SITE, WORKPLANfNO.- 2 |

TEST PIT/TRENCH SOIL SAMPLE LOG I
Environmental Standards, Inc. Q\



FIGURE 2 (REVISED)
TEST PIT/TRENCH SOIL SAMPLE LOG

PROJECT NO.:
TEST PIT NO.;
DATE:

9705-449

3
72-72-97

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME. M Howe
LOG PAGE NUMBER 35 OF 53-

TEST PIT DESCRIPTION: Located in area of slag fill and debris consisting of
metal turnings, scrap metal, wood, plastic, and rock______________________

• rletd Logbook No. 2

0.0
0.5
1.0
1.5
2.0

3.0
3.5
4.0

t

3
4

EST PIT/TRENCH SKETCH (NOT TO SCALE) .

50 E
70 N

From 0 to 2.6 /*»(.• mtatturt
of flag, mttat turnings, mttat
scrap, -wood, plastic, and rocks.
Damp. Also uncovered a drum
lid. urirt and ttcctronic* part*

\

\̂ '• /~~
^ URS-SS/TPi

7 pr« -sampling GOO u

Orange and gray-cotortd y$
clay. itoi»t. jr

3t
4t
?5 E;5 N
) Feet ———————

~5.5 Ft

BOO uft/hr
-0-0.5

R/Ar
MS/DP

3(
4(
10 E
SO N

On

- 0.5
- 1.0
- 1.5
- 2.0
- 7.5
- 3.0
- 3.5
- 4.0

SAMPLE ANALYSES: Cd, Cu, Mo, Ni. Pb, W AND RAQIQANALYSIS FOR THORIUM

EQUIPMENT USED: STAINLESS STEEL SCOOP AND MIXING BOWL

NO. OF SAMPLES COLLECTED: 3 CONTAINER SIZE: 8 02. WIDE MOUTH

SAMPLE NO. ;/

MRS-SS/TP3-0-O.S

HRS-BS/TPS-La-IA-MS/DP

MRS-BS/TP3-2. 6-2. 9

'

TIME

7740

7205

7750

DEPTH
(FEET BELOW GROUND)

0-0.5

7.3-7.5

2.6-2.9

DESCRIPTION
OF MATERIAL

Gravel, slag fines, mitat turnings, ;
mrtot »crapt. 39 uR/tvr '•
Slag fines, gravel, metal turnings.
wood slivers. 110 uR/hr
Orange and gray-colored stiff
mottled clay. Moist. 7 -uR/tvr

ANALYTICAL SERVICE: .CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FS. NM

APPENDIX C s
METCOA RESTART SITE. WORKPLAN NO, 2
' TEST PIT/TRENCH SOIL SAMPLE LOG \

Environmental Standards, Inc. Al
flRI02639
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: FIGURE 2 (REVISED)
TEST PIT/TRENCH SOIL SAMPLE LOG

PROJECT NO.:"
TEST PIT NO.:

- DATE:

9105-449

4
72-72-97

PROJECT:' METCOA RESTART SITE
COLLECTOR'S NAME; M. Howe
LOG PAGE NUMBER 39 -OF 53-

TEST PIT DESCRIPTION: Located in an area of slag fill and debris consisting
of metal turnings, scrap metal, wood, plastic, and roc A. ____________

' * Field Logbook No. 2

0.0-
0.5-
1.0-
1.5-
2.0-

T 2.5-
3.0-
3.5-

.. 4.0-

TEST PIT/TRENCH SKETCH (NOT TO SCALE:) r*"' '*'"' ̂
<-—————MRS-SS/TP4-0-O.S * MRS-BS/TP4-0

Stag, mttal turnings. . */

t"~ Croat to black-colortd clay

£ - "̂̂ "t̂ — •- -i location of
. . ' • > buri*d crushed
L • _ ̂  drum wi(A

wHitt powdtr
prt-sampiinj 48 ittt/hr

Gradt black to orangt-colorid elo.y '•' "* / URS— BS/TP4 — 1,4— 1.6

Oranfft- gray- colortd mottlod clay \ / \ . ... - 'sttff V

Gray to oronye-coiorcd Ctay. stiff, moist to wot

£ / MRS-BS/TP4-3-3.S

•

-

355 E
465 N 455 N

q.o
as

2.0
2;5

h 3:0

i F
E
E
T

- 4.;0

... _..—• —————————————— ~ 28 Feet ——————————— - —— »-i

SAMPLE ANALYSES: Cd, Cu, Mo,~Ni. Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL SCOOP AND MIXING BOWL

NO. OF SAMPLES COLLECTED: 3 CONTAINER SIZE: 6 02. WIDE MOUTH

SAMPLE NO.

'MRS-SS/TP4-0-O.S

MRS-BS/TP4-0.5-1:

MRS-BS/TP4-1.4-1.6

MRS-BS/TP4 -3-3. 5

TIME

1315

1325

1425

7475

DEPTH
(FEET BELOW GROUND)

0-0.5 :

0-0.5 : '

7.4-7.6 :

3.0-3.5

: ! DESCRIPTION
" ; OF MATERIAL

Slag, vnmtal turning 9 * divert of wood

Bupticat* tamplt of MKS-SS/TP4-6-O.S

JKadb-eolortct *t\ff clay "with vomt fravci.
10 W?/Ar
Cray (o oronpt- colored etay. stiff. •.
Vtry moist. t

i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE, NM

APPENDIX C
.METCOA RESTART SITE, WORKPLAN NO. 2

TEST PIT/TRENCH SOIL SAMPLE LOG Environmental Standards, Inc.



FIGURE 2 (REVISED)
TEST PIT/TRENCH SOIL SAMPLE LOG

PROJECT NO.:
TEST PIT NO.:
DATE:

9705-449

5
72-72-97

PROJECT: METCOA RESTART SITE
COLLECTOR'S, NAME: M //owe
LOG PAGE NUMBER 41 OF 53'

TEST PIT DESCRIPTION: Located in area of slag fill and debris consisting of
metal turnings, scrap metal. wood, plastic, and rock_____

* Field Logbook No. 2

F
E
E
T

0

0
1
1
2.
2.
3.
3.
4.

0-
5-
0 -
D —

0-
5 -
0-
5 -
0-

TEST PIT/TRENCH SKETCH (NOT TO SCALE)

37(
47 i

U* — 9 n — fc-j
Stag, metal turnings. fy .MRS-SS/TPS-O-O.S
metal scrap, wood, plastic, I/ prt-sampling 60 uR/hr
rock, orange -colored sand, \f
and some oricfc ' pr«- sampling 48 uR/hr

Î'J-J'i

^ MRS-BS/TPS-1.4-1.6
^ — Black-colored clay, stiff

^x _^_' , _1 ______ _ ______ _ —— . —— • ———— u I ^̂ sŝ â —̂ —— ' —

— W - ^̂ •̂ "̂̂ J/ff'?_ B«T /TP̂ _ 9 n 91
<c— Orange to oray-coiorcd

clay, stiff, moist

V E 370 E
ON 450 N

\

0.0
0.5
1.0
1.5
2.0 I
2.5 T
3.0

- 4.0

SAMPLE ANALYSES: Cd, Cu, Mo. Ni, Pb, W AND RADIQANALYStS FOR THORIUM

EQUIPMENT USED:, STAINLESS STEEL SCOOP AND MIXING BOWL

: NO, OF SAMPLES .COLLECTED: 3 CONTAINER SIZE:̂ 8 OZ. WIDE MOUTH

SAMPLE NO.

MRS-SS/TP5-0-O.S

MRS-BS/TPS-1.4-1.6

MRS-BS/TPS-3.Q-3.3
• •<. •

TIME

7505

15S5

7535
•

DEPTH
'. (FEET BELOW GROUND)

0-0.5

7. 4-7.6

3.0-3.3

DESCRIPTION
OF MATERIAL

Oranoe-coiortd sand,, slag, metal
turnings. "10 u/Ar
Black-colortd grav*Uy slag and whit t-
colored slag, friable. 10 uR/hr
Orange to. gray-colorsd mottled clay.
Very stiff. Wet: 4-5 uR/tir ,

,

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA-FE. NM

APPENDIX C
METCOA RESTART SITE, WORKPLAN NO. 2 \

"'' ' TEST Pit /TRENCH SOIL SAMPLE LOG i
Environmental Standards, Inc.

jfe

flRI026«*l



APPENDIX D

1-ACRE AREA SAMPLE LOGS
. i "

r I
* i



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: 1-Acre Area
DATE: 12-11-91

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: R. Heath.
LOG PAGE NUMBER 7 OF 41

SAMPLE POINT DESCRIPTION: hooded area outsidtf fence

SAMPLE POINT SKETCH

MRS-SS/AA1 -0-0

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu. Ni. Mo. P6, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: r CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/AA1 -0-0.5

TIME

09:40

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION
OF MATERIAL

silty loam

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D
METCOA RESTART SITE. WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. 4

flRI026l*3



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.": 9705-449
1 SAMPLE IDENTIFICATION: 1-Acre Area

. DATE: 72-77-97

PROJECT: - METCOA RESTART SITE '

COLLECTOR'S NAME: . X. Heath.
LOG PAGE 'NUMBER 2 • OF 47 >

SAMPLE POINT-DESCRIPTION: - Hooded area outside fence

SAMPLE POINT SKETCH

MRS~SS/AA2-0-O.S

SYMBOL IDENTI-'CATION

H 1! ACRE AREA SURFACE SOIL SAMPLE

o 'PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES; Cd.Cu.ATi, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED; ŜTAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF .SAMPLES COLLECTED:; 7 CONTAINER Ŝl2iI: 16 02. WIDE MOUTH

• SAMPLE NO.. • . „. * r •
MRS-SS/AA2-0-O.S

TIME'
fO:00

DEPTH
(FEET BELOW GROUND)

0-0.5

•
!

DESCRIPTION
OF MATERIAL

silty clay loam v

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D
.. ,' METCOA -RESTART SITE, WORKPLAN

' Jl " ' SURFACE SOIL SAMPLE LOG

i
NO. 2 i Environmental Standards, Inc. A

'- " ' C ?'« j r", :"* • — ,:'.,' ! r - .-



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: 7-^cre ̂ rco
DATE: 72-77-97

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath.
LOG PAGE NUMBER 3 OF 47

SAMPLE POINT DESCRIPTION: FKoodgd area outsidg fence

SAMPLE POINT SKETCH

MRS-SS/AA3-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE, ANALYSES:- Cd. Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM !
EQUIPMENT, USED;. ; STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS \

NO.- OF SAMPLES COLLECTED: 7 CONTAINER SlZEr 76 QZ. WIDE MOUTH

SAMPLE NO.

MRS-SS/AA3-0-0.5

TIME

70:40

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION
OF MATERIAL i

silty cloy loam " '

t

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FI?, NM

APPENDIX D i
-• METCOA RESTART SITE, WORKPLAN NO. 2 I

SURFACE SOIL SAMPLE LOG i
Environmental Standards,' Inc. A i£¥*

-

ARI026it5\ -.-•. »; 'V £



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT -NO.:/ 9705-449
: SAMPLE IDENTIFICATION: 7-̂ cre -4r«o
DATE: 72-77-97

PROJECT: METCOA RESTART SITE f
COLLECTOR'S NAME: ' * Heath. :
LOG PAGE NUMBER 4 OF- 47 '

SAMPLE POINT DESCRIPTION: Wooded argg outside fence

SAMPLE POINT SKETCH

MRS-SS/AA4-0-0.5 —'

SYMBOL IDENTIFICATION

0 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu, Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: -STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 16 OZ. WIDE MOUTH

SAMPLE NO.

MRS-SS/AA4-0-Q.S

TIME '.

1̂0:50

DEPTH
(FEET BELOW GROUND)

0-0,5

DESCRIPTION
OF MATERIAL

9tity clay loam '•

i

i
1

j

*

ANALYTICAL,SERVICE: • CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D ;
METCOA RESTART SITE, WORKPLAN NO. 2 <

•-•" ' • SURFACE SOIL SAMPLE LOG '
Environmental Standards, Inc. 4



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: ; 9705-449
SAMPLE IDENTIFICATION: 1-Acre Area
DATE: 72-77-97

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 5 OF 47

SAMPLE POINT DESCRIPTION: Wooded area outside fence

SAMPLE POINT SKETCH

MRS-SS/AAS-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo. Pb. W AND RADIQANALYSIS FOR THORIUM
EQUIPMENT,,USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/AAS-0-0.5

TIME

11:10

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION
OF MATERIAL :

silty clay loam

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D ;
METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. Qi

flRI026«*7



FIGURE' 1 (REVISED)
'SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: 7-̂ crc ̂ rea
DATE:' 12-11-91

PROJECT: ." METCOA RESTART SITE ;
COLLECTOR'S NAME; R. Heath. !
LOG PAGE NUMBER- 6 ~OF--^f ;

SAMPLE POINT DESCRIPTION: rooded area oufside fence

SAMPLE POINT SKETCH

MRS-SS/AAS-0-O.S

: SYMBOL IDENTIFICATION

H 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: 'Cd, Cu,'Ni. Mo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED:,'-*STAINIS'SS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: '-1 ^CONTAINER SIZE: ". 76 02.. WIDE.MOUTH

SAMPLE. NO.

MRS-SS/AAB-0-Q.5

TIME !

> 73:25

DEPTH
(FEET BELOW GROUND)

0-0.5

•

DESCRIPTION
; OF MATERIAL.̂  ,.

i|

sitiy clay loam ' '•

- - •-- - -••-"• •

... -..- ~ - - •••-- -

ANALYTICAL SERVICE: .CONTROLS. FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D
METCOA RESTART SITE, WQPKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc.



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: 1-Acre Area
DATE: 12-11-91

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 7 OF 41

SAMPLE POINT DESCRIPTION: Edge of wooded area outside fence

SAMPLE POINT SKETCH

MRS-SS/AA7-Q-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu. Ni. Mo. Pb. W AND RADIOANAirSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NOrOF SAMPLES;COLLECTED: 7 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE- NO.

~ MRS-SS/AA7-0-0.5
.---. . -

...

TIME ;

1 7:45

DEPTH j
, (FEET BELOW GROUND)

0-0.5

DESCRIPTION
OF MATERIAL

clay loam >: ,

:

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

"" ••———•'--"-• 'APPENDIX D
METCOA RESTART. SITE, WORKPLAN

SURFACE SOIL SAMPLE LOG

;
NO. 2

i
Environmental Standards, Inc.

4^-
I



: FIGURE 1 '(REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449 -
SAMPLE IDENTIFICATION: 7-̂ cre ̂ rea
DATE: 72-77-97 • v

PROJECT; METCOA RESTART SITE i

COLLECTOR'S .NAME: R. Heath :
LOG PAGE NUMBER 8 OF 47 :

SAMPLE POINT DESCRIPTION: Edge of wooded area outside fence at bottom
of large soil pile____________________ ___ __ •

SAMPLE POINT SKETCH

MRS-SS/AA8~0-Q<5

SYMBOL IDENTIFICATION

O 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES:_, Cd. Cu, Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM' j
EQUIPMENT USED: STAINLESS ̂STEEL HAND AUGER. SCOOPS AND MIXING BOWLS \

NO. OF, SAMPLES .COLLECTED:': 7 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO. TIME
PEPTH

(FEET BELOW GROUND)
DESCRIPTION
OF MATERIAL

MRS-SS/AA8-0-O.S 13:51 0-0-5 clay, some silt

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE, NM

APPENDIX D
METCOA RESTART SITE, W2RKPLAN .NO. 2 j Environmental Standards, Inc.

SURFACE SOIL SAMPLE LOG _________________________

flRI02650



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: 1-Acre Area
DATE: 12-11-91

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 9 OF 47

SAMPLE POINT DESCRIPTION: Edge of wooded area outside fence at northern
end of site____ . _________________________________________

SAMPLE POINT SKETCH

MRS-SS/AA9-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEt HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: r CONTAINER SIZE: 16 OZ. WIDE MOUTH

SAMPLE NO-

MRS-SS/AA9-0-O.S

TIME

74:05

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION
OF MATERIAL

clay, some silt

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. t\

APPENDIX 0 . |
METCOA RESTART StTE. WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG ;
Environmental Standards,

flRI0265l



•;<•• FIGURE: 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: '1-Acre Area
DATE:, 12-11-91 .

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R- Heath. i
LOG PAGE '-NUMBER. 70 OF.. 4t l

SAMPLE POINT DESCRIPTION; Cleared field area outside fence at northern
end of^ite___________________________________-."__

SAMPLE POINT SKETCH

MRS-SS/AA10-0-0.5

SYMBOL IDENTIFICATION

Q 1' ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, .Cu. Ni. Xo; Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: .-STAINLESS,STESL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 ' CONTAINER SIZE: 76 oz. WIDE MOUTH

SAMPLE NO.

MRS-SS/AA 1 0-0-O.J

* • • • * • : . - - . •• •' \:

TIME;
' 74:32

DEPTH ;
(FEET BELOW GROUND)

0-0.5 ;

1 ;

DESCRIPTION '
, OF MATERIAL ;

silty clay loam • '•

'• : - • . . " • ;

ANALYTICAL SER/^E: • CONTROLS FOR .ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D I
.. ,.,; METCOA RESTART SITE. WORKPIAN NO. 2 ;'

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. i



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449
SAMPLE

. DATE:
IDENTIFICATION: 1-Acre Area
12-11-91

PROJECT;
COLLECTOR
LOG PAGE

METCOA RESTART SITE
*S NAME:
NUMBER

R.
11

Heath
OF 47

SAMPLE POINT DESCRIPTION: Cleared field area outside fence at northern
end of site_______"________________ ____ ____ ___

SAMPLE POINT SKETCH

MRS-SS/AA17-0-0.5
MRS-BS/AA11-0,5-1

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE
• DUPUCATE SAMPLES (0-0.5 FEET)

SAMPLE ANALYSES: Cd, Cu, Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 2 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/AA 1 0-0-0. S

MRS-BS/AA11-O.S-1

TIME

7 4:55 i

DEPTH
(FEET BELOW GROUND)

0-0.5

0-0.5

DESCRIPTION
OF MATERIAL

silt loam '• • -

silt loam - blind duplicate

of MRS-SS/AA 1 1 -0-0.5

ANALYTICAL; SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX D '
, METCOA RESTART SITE, WORKPLAN NO.. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. £&

ARI02653



APPENDIX E

; * PERIMETER SAMPLE LOGS



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Peri-meter
DATE: 72-72-97

PROJECT: METCOA RESTART SITE
COLLECTOR'S .NAME: R- Heath
LOG PAGE NUMBER 12 OF 47

SAMPLE POINT DESCRIPTION: gross field between fence and State Route 557,
next to entrance driveway___ __

SAMPLE POINT SKETCH

MRS-SS/P1 -0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu, Ni, Mo. Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 1 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P1 -0-0.5

TIME

1 7:25

DEPTH
(FEET BELOW GROUND)

0 - 0.5

DESCRIPTION
OF MATERIAL

silt loam

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE, NM

APPENCiX E
METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. £JQ

ARI02655



:., FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449 PROJECT: • METCOA RESTART SITE
SAMPLE IDENTIFICATION:: Peri-meter COLLECTOR'S NAME^ R. Heath
DATE: . 72-72-97 LOG PAGE .NUMBER 73 OF : 47
SAMPLE POINT-DESCRIPTION: Cross field between fence and State Route 557

SAMPLE POINT SKETCH

MRS-SS/P2-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

e PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu, Ni, Mo, Pb, W AND. RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS i STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: CONTAINER SIZE: : 16 02. WIDE MOUTH

"SAMPLE" NO.
URS-SS/P2-0-O.S t-

TIME.

77:33:

;
'

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION i
; OF MATERIAL

silty clay 4oam • ". - I '

i
i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM '

APPENDIX E
METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG v"

4
Environmental Standards, Inc. ff\

6RI02656



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

. PROJECT NO.: 9105-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 14 OF 4t

SAMPLE POINT DESCRIPTION: Cross field between fence and State Route 557

SAMPLE POINT SKETCH

MRS-SS/P3-0-0.5

SYMBOL IDENTIFICATION

Q , 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Nt. Mo. Pb, W AND RADIOANALYSTS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGSR, SCOOPS AND MIXING BOWLS

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA F'& NM

NO.. OF SAMPLES COLLECTED: 1 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P3~0~0.$

TIME

77:42

DEPTH j
(FEET BELOW GROUND)

0 * 0.5

DESCRIPTION
OF MATERIAL

sUty cloy loam

APPENDiX E
I METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. :

v J

AT^ 1



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.. 9105-449
SAMPLE IDENTIFICATION:- Perimeter

\- DATE: 72-72-97 -

PROJECT: METCOA RESTART SITE \

COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER^ 75 OF 47

SAMPLE POINT DESCRIPTION; Cleared grass field at northern end^f site

SAMPLE POINT SKETCH

MRS-SS/P4-0-Q.5

v , SYMBOL IDENTIFICATION

0 ; 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: ,Cd, Cw, Ni, Mo,; Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT,USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF -SAMPLES COLLECTED: CONTAINER SIZE: '6 02. WIDE MOUTH

SAMPJ.E NO. TIME
DEPTH

(FEET BELOW GROUND)
DESCRIPTION
OF MATERIAL

MRS-SS/P4-0-Q.S 11:47 0 T 0.5 silty clay loam

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART SITE, WQRKPLAN NO. 2
' -SURFACE-SOIL SAMPLE LOG';

Environmental Standards, Inc. £j\

AR102656



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 76 OF 47

SAMPLE POINT DESCRIPTION: Cleared grass field at northern end of site

SAMPLE POINT SKETCH

MRS-SS/PS-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE. SOIL SAMPLE

SAMPLE ANALYSES:- Cd, Cu, *VJfa Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: f CONTAINER SIZE: 18 02. WIDX MOUTH

SAMPLE NO!

MRS-SS/PS-0-O.S J

TIME

7f:54

DEPTH j
(FEET BELOW GROUND)

0 '-- 0.5

DESCRIPTION
! OF MATERIAL

sandy silt loam

t

i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA Ft. NM

APPENDIX E
'METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG Environmental Standards, Inc. *JQ
-- •- - - . . - |

ARI02659



-FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449
SAMPLE IDENTIFICATION: -Perimeter
DATE: 12-12-91 -

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: * Heath t

LOG PAGE NUMBER 17 OF 47 ;
SAMPLE POINT DESCRIPTION: Cleared grass field at northern end of site

SAMPLE POINT SKETCH

MRS-SS/P6-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo, 'Pb. W AND RADIOANALYSIS' FOR THORIUM
EQUIPMENT USED: : STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: > CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

XRS-SS/P6~0-0.5

TIME •

f2:02

DEPTH
(FEET BELOW GROUND)

0-0.5

DESCRIPTION
i OF MATERIAL

silt clay loam, ' :

; I

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E J
METCOA RESTART SITE, WORKPLAN NO. 2 \

SURFACE SOIL SAMPLE LOG !
Environmental Standards, Inc.



FIGURE 1 (REVISED)
SURFACE- SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT; , METCOA RESTART SITE ;
COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 18 OF 47

SAMPLE POINT DESCRIPTION: Cleared grass field at northern end of site

SAMPLE POINT SKETCH

MRS-SS/P7-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo. Pb, W AND, RADIOANALYSIS FOR THORIUM
EQUIPMENT-USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. QF SAMPLES COLLECTED: 1 ' CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO:

MRS-SS/P7-0-0 .5

TIME

72:55

DEPTH;.
(FEET BELOW GROUND) .

0 -:, 0,5 •

DESCRIPTION
OF MATERIAL i

i

: silt clay loam • ". ' , !
i

l
i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM i. ... . . . .
APPENDIX E I

, METCOA RESTART' SITE, «ORKPLAN NO.- 2 j
SURFACE SOIL SAMPLE LOG t

Environmental Standards, Inc. W

ARI0266I



; -FIGURE ;1 (REVISED)
SURFACE SOIL SAMPLE'LOG

.PROJECT NO.: 9705-449'
SAMPLE IDENTIFICATION: Perimeter -

; DATE: - 12-12-91

PROJECT: METCOA RESTART SITE ,
COLLECTOR'S NAME: :
LOG PAGE NUMBER

R. Heath
19 OF 47

SAMPLE POINT DESCRIPTION: Cleared grass field at northern end of sit

SAMPLE POINT SKETCH

MRS-SS/P8-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, ..Jfo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED:- STAIN1SSS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 ; CONTAINER SIZE: 16 02. WIDE MOUTH,

SAMPLE NO.

MRS-SS/PS-0-O.S

TIME ;

73:00

DEPTH
(FEET BELOW GROUND)

0-0.5

i
1

DESCRIPTION
OF MATERIAL ;

silty clay with some gravel

ANALYTICAL SERVICE:, CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E j
METCOA RESTART SITE, WORKPLAN NO. 2 !

SURFACE SOIL SAMPLE LOG ' \
Environmental Standards, Inc. i

flRI02662



^FIGURE l (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT: METCOA RESTART SITE •

COLLECTOR'S NAME: R. tftath }
LOG PAGE NUMBER 20 OF 47 1

SAMPLE POINT DESCRIPTION: Top of soil pile at northern end of site

SAMPLE POINT SKETCH

MRS-SS/P9-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: "i CONTAINER SIZE: 76 02. WIDS MOUTH

SAMPLE NO.

MRS-SS/P9-0-O.S

TIME

73:05

DEPTH-
(FEET BELOW GROUND)

0 - 0.5

DESCRIPTION
i OF MATERIAL

silt clay loam

. ... . . ... '
ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APP-'DIX E i
METCOA RESTART SITE, WORKPLAN NO. 2 :

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc.V

ARI02663



V FIGURE'r (REVISED)
SURFACE SOIL SAMPLE LOG

•_ PROJECT: NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter

.- DATE: - 12-12-91 "

PROJECT: - METCOA RESTART SITE

COLLECTOR'S -NAME: - R. He.ath •
LOG PAGE NUMBER 27 OF 47 ,

SAMPLE POINT DESCRIPTION: Cleared brush and field area at northern end of site

SAMPLE POINT SKETCH

MRS-SS/P10-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. C)F -SAMPLES COLLECTED:; 7 . , ..CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P1 0-0-0.5

' - — - • - — - • •

.

TIME;

73: 10

......

DEPTH
(FEET BELOW GROUND)

0 - 0.5 .. ...;.

_. ..„. ... — .. _ . — - ._ -

. DESCRIPTION ;
. .; . . OF. MATERIAL ..„ ;

i . silt clay loam .. ....,..".

1

. _ . _ , . _ . - , , . . . _ . . ;

ANALYTICAL 'SERVICE: * CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E , •.- ••• METCOA RESTART siTErWORKPLAN NO; 2 I
SURFACE SOIL SAMPLE LOG :

Environmental Standards, Inc. ff\

ARI02661)



FIGURE, 1 (REVISED)
SURFACE SOIL SAMPLE- LOG

PROJECT NO,: .9705-449
SAMPLE IDENTIFICATION: Perimeter -
DATE: 72-72-97

PROJECT: . METCOA RESTART SITE

COLLECTOR'S NAME:V R, Heath
LOG PAGE NUMBER 22 OF 47 :

SAMPLE POINT DESCRIPTION: hooded area

SAMPLE POINT SKETCH

MRS-SS/P11-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES; Cd, Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

BRI02665

NO.: OP* SAMPLES COLLECTED: 7 CONTAINER SIZE: /6 02. WIDE MOUTH

SAMPLE NO.
•- : " " '- ; { ~- .

MRS-SS/Pt1-p-O.S
. _ , . . _ . _ _ . . , - . . . .

AMAI YTirAI C;rRWirF-

TIME

73:75
.. .._

/*nxrTDn

DEPTH
(FEET BELOW GROUND)

.
0 - 0.5

_.

_

TV pn» Fuvronin/Fw

\ DESCRIPTION \
„ ; OF MATERIAL

.... -. . . .
ciay _ v

if pftrrrTTtnu CJA/TJ JPJP uu •

. - ——— — - APPENDIX E [
METCOA RESTART SITE. WORKPLAN NO. 2 1

'•' • SURFACE SOIL SAMPLE LOG !
Environmental Standards, Inc. !Â i



FIGURE U '(REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter

'- DATE: 72-72-97 -

PROJECT;""- METCOA RESTART SITE
COLLECTOR'S NAME; .R. Heath .
LOG PAGE NUMBER ..23 OF. 47

.SAMPLE POINT DESCRIPTION; Wooded area

SAMPLE POINT SKETCH

MRS-SS/P12-0-0.5

SYMBOL IDENTIFICATION

0 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: l Cd, Cu, Ni. Mo, Pb, W-AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: ' STAINLESS 'STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P1 2-0-0.5

TIME!
73:20 !

DEPTH
- (FEET BELOW GROUND)

o * 0.5 ;

... : DESCRIPTION
: OF MATERIAL

• silt clay loam. ̂  ;

\

:

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E I
METCOA RESTART SITE, WORKPLAN NO. 2 j

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc.

ARI02666



FIGURE .1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE
DATE:

IDENTIFICATION: Perimeter
12-12-91

PROJECT:
COLLECTOR
LOG PAGE

METCOA RESTART SITE

'S NAME:
NUMBER

R.
24

Heath
OF 41

SAMPLE POINT DESCRIPTION: Wooded area

SAMPLE POINT SKETCH

MRS-SS/P13-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE .ANALYSES^ Cd.Cu.-M Mo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT .USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO., OF SAMPLES COLLECTED: 7 • CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE, NO.

MRS-SS/P1 3-0-0.5

TIME

14:10 :

i

DEPTH :
(FEET BELOW GROUND)

0 - 0.5

: DESCRIPTION !
• OF MATERIAL •

cioy loam

ANALYTICAL ;SER.".CE: CONTROLS FOR ENVIRONMENTAL POLLUTION, SANTA FE. NM

APPENDIX E j
., METCOA RESTART SITE, V.ORKPLAN NO. 2 :
"" ' SURFACE SOIL SAMPLE LOG

Environmental Standards, Inc. VjQ .
1

flRI02667



. V FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
, SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91

PROJECT: METCOA RESTART SITE \

COLLECTOR'S NAME: R. Heath
LOG PAGE NUMBER 25 OF 47 ;

SAMPLE POINT DESCRIPTION: Wooded area

SAMPLE POINT SKETCH

MRS-SS/P14-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu. Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS;STEEL HAND AUGER. SCOOPS AND .'MIXING BOWLS

NO. OF SAMPLES COLLECTED:;/ CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

KRS-SS/P1 4-0-0.5

TIME

74:75

:

DEPTH
(FEET :BELOW GROUND)

Q f 0.5

. j DESCRIPTION
: OF MATERIAL

i

sandy silt 'loam :
1 ii

!
1

ANALYTICAL SERVICE: CONTROLS FOR .ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART SITE, WORKPLAN NO. 2 Environmental Standards, Inc.

SURFACE SOIL SAMPLE LOG __________________________

flR/02668



/.FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT: METCOA RESTART SITE ;
COLLECTOR'S NAME; R. Heath
LOG PAGE NUMBER 26 OF 47

SAMPLE POINT DESCRIPTION: East bank of Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P15-0-O.S

SYMBOL IDENTIFICATION

H 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni. Mo. Pb, WAND RADIOANALYSIS FOR THORIUM
EQUIPMENT-USED: STAINLESS STEEL HAN& AUGER, SCOOPS AND MIXING BOWLS

.? NO. OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLtNO.

MRS-SS/P1 5-0-0.5

TIME ;
74:79

*

DEPTH
(FEET BELOW GROUND)

0 - 0.5

DESCRIPTION
OF MATERIAL ;

sand

. . . . . '

ANALYTICAL,SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
r METCOA RESTART SlTfci WORKPLAN NO. 2 '

SURFACE SOIL SAMPLE LOG ;
1 Environmental Standards, Inc. g&
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FIGURED ̂ REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449
• SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT: METCOA RESTART SITE \
COLLECTOR'S NAME; R. Heath
LOG PAGE NUMBER 27 OF 41

SAMPLE POINT. DESCRIPTION: • Near east bank of BuchananRun

SAMPLE POINT SKETCH

MRS-SS/P16-0-0.5

SYMBOL IDENTIFICATION

0 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES:̂  Cd, Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. .SCOOPS AND 'MIXING BOWLS

NO. OF SAMPLES COLLECTED: :; 7 ; CONTAINER SIZE: 76 02. WIDE MOUTH

'SAMPLE NO.

MRS-SS/P1 6-0-0. 5

TIME

74:24

DEPTH
XFEFJ BELOW GROUND)

0 - 0.5 I

DESCRIPTION :
OF MATERIAL

- ':- sand " " ' " '- . ;
; i

ANALYTICAL SERVICE:. CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE~. NM

APPENDIX E
. , METCOA RESTART SITE. WORKPLAN NO. 2 I

SURFACE SOIL SAMPLE LOG !
Environmental Standards, Inc. IF*tAf
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FIGURE ;1 (REVISED)
SURFACE SOIL SAMPLE LOG

. PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: R- Heath
LOG PAGE NUMBER 28 OF 47

SAMPLE POINT DESCRIPTION: Near east bank of Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P17-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOI. SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu. Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL- HAND AUGER. SCOOPS AND MIXING BOWLS

NO.- OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE, NO.

MRS-SS/P1 7-0-0.5

TIME

/4:30

DEPTH
(FEET BELOW GROUND)

0 - 0.5

DESCRIPTION
OF MATERIAL :

silty clay loam . i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE, NM

APPENDIX E
METCOA RESTART SITE. WORKPLAN NO. 2 Environmental Standards, Inc.

SURFACE SOIL SAMPLE LOG ___________________________

ARI0267I



FIGURE 1, (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449 ;
SAMPLE IDENTIFICATION: Perimeter .
DATE: 12-12-91

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath ;
LOG PAGE ̂ NUMBER 29 OF 47 !

"SAMPLE POINT DESCRIPTION: West bank of Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P18-0-0.5
MRS-BS/P18-0.5-1

SYMBOL IDENTIFICATION

0 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE
• DUPLICATE SAMPLES (0-0.$ FEET) "

SAMPLE ANALYSES: ,Cd, Cu, Ni. Mo. Pb, WAND RADIOANALYSIS FOR THORIUM ~
EQUIPMENT USED: STAINLESS ,$TEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 2 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS -SS/P1 8-0-6.5 ~

MRS-BS/P1 8-0.5-1
—

TIME !

75:09 -

DEPTH
(FEET BELOW -GROUND)

Or- 0.5

0 - 0.5

DESCRIPTION i
: OF MATERIAL \

' " . ' " : *ond and 'gravel . ',

blind duplicate of MRS-SS/P1 8-0-0.

s :

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM
"

-"' v APPENDIX E l
METCOA RESTART SITE, WORKPLAN NO. 2 ;

.' ''SURFACE SOIL SAMPLE LOG > ^
Environmental Standards, Inc. 4
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>. FIGURE: i (REVISED)
SURFACE SOIL SAMPLE LOG

:. PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter

L DATE: . 12-12-91

.PROJECT: METCOA. RESTART SITE :
COLLECTOR'S NAME; R. Heath

. LOG PAGE NUMBER 30 OF 47 ;
SAMPLE POINT DESCRIPTION: East bank of Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P19̂ 0-0.5

SYMBOL IDENTIFICATION

£3 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu. Ni, Mo. Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES-COLLECTED: 7 CONTAINER SIZE: 16 02. WIDE MQUTti

SAMPLE NO.

MRS-SS/P1 9-0-0.5

TIME

75:72

DEPTH
(FEET BELOW GROUND)

0̂ - 0.5 '

DESCRIPTION ;
OF .MATERIAL - :

silty sand ''•

„ . . . . . , - . . . .

- - . _ - . - - - - ;

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX £
METCOA RESTART SITE. WORKPLAN NO.

SURFACE SOIL SAMPLE LOG
2 i Environmental Standards, Inc.
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FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449 -
• SAMPLE IDENTIFICATION: Perimeter

••• DATE: 12-12-91

PROJECT: METCOA RESTART SITE \
COLLECTOR'S NAME; R. Heath
LOG PAGE NUMBER 37 OF 47

.SAMPLE POINT DESCRIPTION: Near east bank of Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P20-0-O.S

; SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni. Mo. Pb. W AND RADtOANALYSIS FOR * THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF 'SAMPLES COLLECTED: ".•7 : CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P20-0-O.S

TIME ;

75:74 \

i

DEPTH
(FEET BELOW GROUND)

0̂  0.5

.. . i DESCRIPTION
~'; -' ' \ OF MATERIAL

- sandy silt loam ' .

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA' FE, NM

APPENDIX E ;
METCOA RESTART SITE, WORKPLAN NO.; 2

SURFACE SOIL SAMPLE LOG :
Environmental Standards, Inc. fi\
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FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

, PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91

PROJECT: METCOA RESTART SITE ;
COLLECTOR'S NAME: R. He&h ;
LOG PAGE NUMBER 32 OF 47 :

SAMPLE POINT DESCRIPTION: Wooded area, near Buchanan Run

SAMPLE POINT SKETCH

MRS-SS/P21 -0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES:: Cd, Cu, M. Mo, Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO, OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE, NO.

MRS-SS/P21 -0-0.5

TIME

75:20

DEPTH ;
(FEET BELOW GROUND)

0 - silt loam

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART SITE. WORKPLAN NO,;2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc.
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PROJECT
SAMPLE
DATE:

NO.:

i -FIGURE 1 (REVISED)
i- SURFACE SOIL SAMPLE LOG

9705-449 PROJECT:
IDENTIFICATION: Perimeter ~
72-72-97

COLLECTOR
LOG PAGE

METCOA

'S NAME:
NUMBER

RESTART SITE
R.
33

Heath
OF 41

SAMPLE POINT DESCRIPTION: Wooded area.

SAMPLE POINT SKETCH

MRS-SS/P22-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

. SAMPLE ANALYSES: Cd. Cu. Ni, Mo. Pb, W AND RADIOANALYSIS FOR THORIUM \
EQUIPMENT USED: .STAINLESS :STEEL HAND AUGER, SCOOPS AND MIXING BOWLS '

NO. OF SAMPLES COLLECTED: CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO. TIME
DEPTH

<FEET BELOW GROUND)
DESCRIPTION
OF MATERIAL

MRS-SS/P22-0-O.S 15:26 0 - 0.5 sUt loam

ANALYTICAL .SERVICE-: CONTROLS FOR ENVIRONMENTAL POLLUTION.. SANTA FE. NM

APPENDIX E 1
METCOA RESTART SITE. WORKPLAN NO. 2 t

'SURFACE SOIL SAMPLE LOG' !
Environmental Standards, Inc.

D I HOC



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 72-72-97

PROJECT: , METCOA RESTART SITE
COLLECTOR'S NAME: R. Heath :
LOG PAGE NUMBER 34 OF 47

SAMPLE POINT DESCRIPTION: Brush and thickett covered area at edae of
jjooded area_________

SAMPLE POINT SKETCH

MRS-SS/P23-0-O.S

Q 1 ACRE AREA SURFACE SOIL SAMPLE

0 PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu, Ni, Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AN&-MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 1 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO;

MRS-SS/P23-0-0. 5

TIME :
16:16

DEPTH
(FEET BELOW GROUND)

0 - 0.5

DESCRIPTION !
! OF MATERIAL

t silt clay loam i

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION, SANTA' F& NM

APPEND!/ E ;
>..* METCOA RESTART SITE, WORKPLAN NO. 2 I

SURFACE SOIL SAMPLE LOG '
Environmental Standards, Inc.

'
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(l- FIGURE 1 (REVISED)
-SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449 -
SAMPLE
DATE-

IDENTIFICATION:' .Perimeter
72-72-97 '- '-' " - •

PROJECT; -
, COLLECTOR

LOG PAGE

METCOA RESTART SITE '

'S NAME;
NUMBER

R.
35

Heath
OF 47 ;

SAMPLE POINT DESCRIPTION: . Ckartd grass field between fence and State
Route 557 ~ ' • .

SAMPLE POINT SKETCH

MRS-SS/P24-Q-b;S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd.Cu.Ni. Mo. Pb, W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF,SAMPLES COLLECTED: /.) ; CONTAINER SIZE: 16 02. WIDE MOUTH ,

SAMPLE NO. <

MRS-SS/P24-0-d.S

------------ • - - - -

TIME

76\27~

DEPTH
(FEET BELOW GROUND)

0-0.5

i DESCRIPTION-, i
" ' ! OF MATERIAL

! silt clay loam . \

'•• ' i

ANALYTICAL SERVICE: , CONTROLS FOR ENVIRONMENTAL POLLUTION, SANTA FE. NM

•— - ~" " "^ " "APPENDIX" E ' " j
METCOA RESTART SITE. WORKPLAN NO. 2 , !

. , - SURFACE SOIL SAMPLE LOG • • *- ' \
Environmental Standards, Inc. 4
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' FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91

PROJECT: 'METCOA RESTART SITE I
COLLECTOR'S NAME:--"- A Heath - \
LOG PAGE NUMBER 36 OF 47

SAMPLE POINT DESCRIPTION: Cleared grass field between fence and State
Route 551

SAMPLE POINT SKE'iCH

MRS-SS/P25-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu, Ni, Mo. Pb. WAND RADldANALYSfS F&R THORIUM ''
EQUIPMENT USED: STAINLESS STEEL HAND 'AUGSR.- SCOOPS' AND MIXING BOWLS

NO, OF SAMPLES COLLECTED: S7 CONTAINER SIZE; :16 02. WIDE MOUTH

SAMPL? NO.

MRS-SS/P25-0-0.5

TIME

16:36

- DEPTH
(FEET BELOW GROUND) ;

0 - 0.5

>. ! DESCRIPTION^ '
OF MATERIAL. __...

silt clay loam with stones- • ,

I
;

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART SITE, WORKPLAN NO,' 2 Environmental Standards. Inc. if

SURFACE SOIL SAMPLE LOG___ ..._.,_____ ___

ARI02679



FIGURE I (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.; 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: f 2-12-91

PROJECT;, - METCOA RESTART SITE I
COLLECTOR'S NAME:- R. Heath
LOG PAGE NUMBER 37 OF 41 •

SAMPLE POINT DESCRIPTION: .Cleared grass field between fence and State
Route 551 :

SAMPLE POINT SKETCH

MRS-SS/P26-0-O.S

I SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAM RLE. ANALYSES: Cd/ Cu, Ni, Mo. Pb. W AND RADIOANAL YSIS FOR THORIUM
EQUIPMENT USED:- STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. .OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P26 -0-0.5

TIME

75:44 ;

DEPTH
.(FEET BELOW GROUND)

0 - 0.5

. . ' DESCRIPTION
: OF MATERIAL

! silt clay loam ii

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE, NM

APPENDIX E I
.METCOA RESTART SITE. WORKPLAN NO. 2 '

SURFACE SOIL SAMPLE LOG ;
Environmental Standards, Inc.A
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FIGURE 1 (REVISED)
.-: SURFACE SOIL SAMPLE LOG

PROJECT = NO.: 9105-449 \ PROJECT;- METCOA RESTART SITE <

SAMPLE POINT SKETCH

MRS-SS/P27-0-0.5

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES:, Cd, Cu, Ni, Mo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND'AUGER. SCOOPS AND MIXING BOWLS

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA'FE. NM

ARI0268I

SAMPLE
DATE:

IDENTIFICATION:
72-72-97

Perimeter COLLECTOR
LOG PAGE

S NAME:.
NUMBER

R.
38

Heath
OF 47 :

SAMPLE POINT DESCRIPTION: Cleared grass field between fence and State
Route 551

- * ' - - "^ '

NO; OF SAMPLES COLLECTED: 1 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE; NO!
MRS-SS/P27-0-O.S

TIME

76:52

DEPTH i
(FEET BELOW, GROUND) ;

0\.-* 0.5 i '

DESCRIPTION
OF MATERIAL

silt clay loam- • ;

; i

! i

APPEN? V £ i
. METCOA RESTART. SITE. WORKPLAN NO. 2 !

SURFACt SOIL SAK---LE LOG' 1
Environmental Standards* Inc. /̂



FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9105-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-12-91 .-

" PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME: .-R. Heath
LOG PAGE NUMBER 39 OF 47

SAMPLE POINT DESCRIPTION: Cleared grass field between fence and State
Route 557

SAMPLE POINT SKETCH

MRS-SS/P28-0-O.S

SYMBOL IDENTIFICATION

Q 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd, Cu. Ni, .Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED:: 1 CONTAINER SIZE: 16 02. WIDE MOUTH

SAMPLE NO.

KRS-SS/P28-0-O.S

TIME

16:SB

t

DEPTH ,
(FEET BELOW GROUND)

0-0.5

. . •: DESCRIPTION'
; OF MATERIAL :

silt day loam . I

.

j

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E !
METCOA RESTART SITE. WORKPLAN NO. 2 j

SURFACE SOIL SAMPLE LOG |
Environmental Standards, Inc. Aa
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-FIGURE 1 (REVISED)
, SURFACEiSOIL SAMPLE LOG

PROJECT NO.: 9705̂ 449
SAMPLE IDENTIFICATION: Pen-meter
DATE: 12-12-91

PROJECT: METCOA RESTART SITE
COLLECTOR'S NAME;' R. Heath
LOG PAGE NUMBER 40 OF 47

SAMPLE POINT DESCRIPTION: Cleared grogs field between fence and State
Route 557

SAMPLE POINT SKETCH

MRS-SS/P29-0-0.5

SYMBOL IDENTIFICATION

H 1 ACRE AREA SURFACE C ItL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE

SAMPLE ANALYSES: Cd. Cu. Ni. Mo. Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER, SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 7 CONTAINER SIZE: 76 02. WIDE MOUT^

SAMPLE7 NO:

MRS-SS/P29-0-0. 5

TIME

17:05

DEPTH
(FEET BELOW GROUND)

0 V 0.5 ;

DESCRIPTION :
OF MATERIAL \

silt clay loom
i

1

ANALYTICAL SERVICE;, CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART • SITE. WORKPLAN . NO; 2 i

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc. i;
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FIGURE 1 (REVISED)
SURFACE SOIL SAMPLE LOG

PROJECT NO.: 9705-449
SAMPLE IDENTIFICATION: Perimeter
DATE: 12-16-91

PROJECT: METCOA RESTART SITE

COLLECTOR'S NAME: D. Cemansky
LOG PAGE NUMBER 47 OF 47

SAMPLE POINT DESCRIPTION: Bottom of drainage ditch near outfall of drainage
culvert

SAMPLE POINT SKETCH

MRS-SS/P30-0-0.5
MRS-BS/P30-Q.S-1

SYMBOL IDENTIFICATION

E3 1 ACRE AREA SURFACE SOIL SAMPLE

O PERIMETER SURFACE SOIL SAMPLE
• DUPLICATE SAMPLES (0-0.5 FEET)

SAMPLE ANALYSES: Cd, Cu, Ni, Mo, Pb. W AND RADIOANALYSIS FOR THORIUM
EQUIPMENT USED: STAINLESS STEEL HAND AUGER. SCOOPS AND MIXING BOWLS

NO. OF SAMPLES COLLECTED: 2 CONTAINER SIZE: 76 02. WIDE MOUTH

SAMPLE NO.

MRS-SS/P30-0-O.S

MRS-BS/P30-0.5-1

TIME

09:30

09:35

DEPTH
(FEET BELOW GROUND)

0 - 0-5

0 - 0.5

DESCRIPTION
OF MATERIAL

sandy soil and gravel w/ some cinders

blind duplicate of MRS-SS/P30-0-O.S

ANALYTICAL SERVICE: CONTROLS FOR ENVIRONMENTAL POLLUTION. SANTA FE. NM

APPENDIX E
METCOA RESTART SITE, WORKPLAN NO. 2

SURFACE SOIL SAMPLE LOG
Environmental Standards, Inc.

A



NUCLEAR REGULATORY COMMISSION'S
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rsuant
and
Jsand

______ Federal Register / Vol. 46. No. 205 / Friday. October 23. 1981 / Notices _______ 52061

^- Assistant Secretary finds that good Technical Position for administration by assure that burial of radioactive wastes
u*< 8xiltJ *or not Publishing the the Uranium Fuel Licensing Branch. would not present an unreasonable

p;i*t f "oDl*061" to **** Puerto ̂ co State Plan Division of Fuel Cycle and Material health hazard at some future da:*.
1 1 1 proposed change and making the Safety, Office of Nuclear Material The deleted provisions of S -0.30
BHriorial Administrator's approval Safety and Safeguards. previously permitted burial of up A J
Sfecn've upon publication for the DATS, s: Comments on the options for millicuriei of thorium or natural u. ̂-<i
tallowing reasons: disposal or onsite storage of thorium or at any one time, with a yearly limitation
1 The standards are identical to the uranium are encouraged. Such of 12 burials for each type of material at

Fjdersl standards which were comments will be considered in any each site. The only disposal standards
gromulg'ted in accordance with Federal subsequent revision of the Branch specified were (1) burial at a minimum
L, meeting requirements for public Technical Position. Comments are due depth of four feet and (2) successive
Jgrticipation. December 22, 1981. burials separated by at least six feet.
P! The standards were adopted in Note^Commenu received after the Thu* a total of 1.2 curies of these
|CCOrdance with the procedural expiration date will be considered if it is materials were permitted to be disposed
-quirement of State Law and further practical to do 10. but aisurance of of each year by burial in a 12 foot by 18
gifticipation would be unnecessary. consideration cannot be given except as to foot or larger plot of ground.
•flu decision is effective October 23. comments filed on or before that date. Under the amended regulations. it is
.98!. ' FOR FURTHER INFORMATION CONTACT: incumbent on an applicant who wants
c- il Pub. L 91-59*. B4 Stit 1608 (29 U.S.C. RalPn G' Pa8«- Chief. Uranium Fuel to bury radioactive wastes to
j*!j Licensing Branch. Division of Fuel Cycle demonstrate that local land burial is
clantd at New York City. New York, this an(* Material Safety. Office of Nuclear preferable to other disposal alternatives.

Jhday of June 1981. Material Safety and Safeguards, The evaluation of the application takes
aa** A* Oaik, Washington, D.C 20559. telephone 301* into account the following information:

tor. 427-4309. Types and quantities of material to be
^SUPPUMENTAHV INFORMATION: . buried

•""——**" L introduce
- Some of the sites formerly used for Characteristics of burial site
NUCLEAR REGULATORY processing thorium and uranium are Depth of burial
COMMISSION known today to be contaminated with Access restrictions to disposal site

,~_ „ — residual radioactive materials. Soma an Radiation safety procedures during
Advisory Committee on Reactor currently covered by NRC licenses. disposal operations
Safeguards, Subcommittee on Others wen one* licensed, but the Recordkeepina
Calliway Ptant; Location Cnang* license* to possess and use material Local burial restrictions, if any
The ACRS Subcommittee on hav« «**•*• * «J«V ?set!Vlth,e tota\, ,. For applications involving dispoV

Caflaway Plant wUl hold a meeting on Sf̂ ŜSSSŜ f "*'' «* con&tê St £ leve?November 4 and 5, 1981. at the the activity concentrations of concentrations of thorium and uranium
HOUDAY INN-WEST. 1900 1-70 Drive "&0"*" "««'* •» £*™d . 555? Sn emendations not
Southwest Columbia, MO instead of tht SŜ nSSSi SandardsJ, th«
"

Ucensed radioactive materiadisposal
nd aU oer Uema (commerdal) sita. In many Instances (either in secular equiUbrium with
cept for tha location P«kastol and transportins these wastes their daughters or without daughters

cbanis as indicated abova. *° • licensed disposal sit* would be too present)
V; . .... .. ,̂  costly and not justified from the Volum* of contaminated soil
Dttad: October 19. 1981. standpoints of risk to tha public health Costs for offsitt and onsite disposal

fofaa C Hoyle, or cost-benefit Furthermore, because of Availability of offsite burial space
Mrix>ryCommiue+ Management Offlctf, tha total volume of these wastes, limited Disposal sita characteristics .
;naKtKNn3QM»-2»-a:t«i4 commercial waste disposal capacity* Depth of burial and accessibility of
RUM coos me*** and restrictions placed oa receipt of buried wastes

' — _-— ____————— long-lived wastes at commercial sites, it Stats and local government views

ctioa

•nt.
be

.1

.y and
',1515 n,_ . _ _ -*TI_ . i* uwt incavuuj icaatuw w uiayvav w* *• D««Mik Tv>k«l*>al Dn*lt4*u*0036; ' Disposal or Onelts Storage Of Tnonunt these wastes at commercial low-level uranca i ecnmcai roviooa
md' SwZ!111111 Waates From past waste disposal sites. There are five acceptable options for
ra operations Effective January 28.1981, NRC disposal or onsite storage of thorium
nue Mo*cr Nuclear Regulatory regulations In 10 CFR 20, "Standards for and uranium contaminated wastes.
md Commission (NRC). Protection Against Radiation", were Applications for disposal or storage will

«no* Discussion of options for NRC amended (45 FR 71781-71762) to delete be approved if tht guidelines discussed
N-w- ipprovat of applications for disposal or * 20t304 which Provided general under any option are met Applications

onsits storage of thorium or uranium authority for disposal of radioactive for other methods of disposal may ba
*wtes; Interim use and public comment materials by burial in soil Under the submitted and these will be evaluated
** ————-—— ———— amended regulations, licensees must on their own merits.

slant ftniHAirr: This notice discusses five apply for and obtain specific NRC 1. Disposal of acceptably low
options for NRC approval of disposal or approval to dispose of radioactive concentrations (which meet EPA
fttfte storage or thorium or uranium materials in this manner under the cleanup standards) of natural thor,
"isles from past nuclear operations. provisions of 10 CFR 20.302. A case-by* with daughters in secular equilibrium_y
"* options are contained in a Branch case review was believed needed to depleted or enriched uranium, and

ARI02686
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.. uranium ores with daughters in secular and natural uranium ore wastes . 3. Disposal of low concentration.
' equilibrium with no restriction on burial containing daughters not at secular natural uranium ores, with all aWh*

method. ' equilibrium can be calculated on a case- In equilibrium, when buried under
Under this option, the concentrations by-case basis using the applicable prescribed conditions in areas ton*,

of natural thorium and depleted or isotopic activities data. L industrial use and the recorded tftu
enriched uranium wastes are set : 2. Disposal of certain low documents an amended to state thai
sufficiently low that no member of the concentrations of natural thorium with specified land contains buried *•
public is expected to receive a radiation daughters in secular equilibrium and radioactive materials and are

; dose commitment from the disposed depleted or enriched uraniilm with no conditioned in a manner acceptabu
materials in excess of 1 miUlrad per year daughters present when buried under under state law to impose a covenant
to the lung or 3 millirads per year to the prescribed conditions with no running with the land that the spetifiL
bone from inhalation and Ingestion. subsequent land use restrictions and no land may not be used for residential
under any foreseeable use of the continuing NRC licensing of the building. (There is no continuing NRC
material or property. These radiation .material. licensing of the material.)
dose guidelines were recommened by , - Under this option the concentrations Disposal will be approved if the Sn-'
the Environmental Protection Agency of natural thorium and uranium are set criteria outlined In option 2 (incluoW11
(EPA) for protection against sufficienUy low so mat no member of burial at a minimum of 4 feet) are m2

: transuranium elements present In the m« Pu]»ic will receive a radiation dose Depending upon local soil
environment as e result of unplanned exceeding those discussed under option characteristics, burials at depths ar..̂

'! contamination (42 PR 60956-60950). In .' * when the wastes are buried in an ; ftafl 4 feet may be required, ta eroW
addition, the concentrations are . - . , . . , fPprov̂  manner â ent totrusion Into assure protection against radon 222

i sufficiently low so that no individual the burial grounds. This option will releases (daughter In decay chain oT
may receive an external dose in excess require establishing prescribed uranium 238 and uranium 234).it Is
of 10 microroentgens per hour above conditions for disposal In the license, necessary that the recorded title
background. This Is compatible with such as depth and distribution of • documents be amended to state in th.'
guidelines EPA proposed as cleanup 5*!"!*1 *£ *TP%S?* ""Hrj i .» permanent land records lhat no
standards for inactive uranium .̂  Intrusion. Burial will bê permltted only if residential building should be pennitw
processing sites (46 FR 2556̂2563). , » cantbe demonstrated that the buried mt specified areas of land wherT '
For natural uranium ores having materials win be stabilized in place and natural uranium ore residues OWM '

daughters in equilibrium, the . ,ftoibe ̂SfjfSf*6?!*8̂ "JP ¥tf lit8t, plus U-234) in concentrations exceedto
concentration limit is equal to that set ĉjaptabmty of me site tor disposal 10 i>a/2m has been buried fadustriar
by the EPA (48 FR 2556-2563) fcr i J?6? u°2 iP!PP j "' building to acceptable so long as the >
raaum-226(U. 5 pa/gm. Including - SSSStSffSXŜ Ŝ ^̂  concentration of buried material does •
background) end Its decay products. ™™"3S!lSr£2212S* -Si u. not exceed 40 pQ/gm of uranium (la.
The concentrations specified below •- Sî ifJ?̂ ,̂?̂ ^̂ .̂:16 Ra-226 shall not exceed 20 pCi/gm).

en believed appropriate to apply. It to |r ĵ l" 7Sf v£ ? i Efi i » *• Disposal of laod-use-Iimited
expected, however, that currently {Pf, JSSIILSŵ h*̂ **̂  concentrations of natural thorium or
licensed operations will be conducted m ™fhn̂ n̂ v̂ .«S!̂  j«.;,.- natural uranium with daughters in ^
such a manner as to minimize the L̂ «̂ SyiŜ nVSHSl secular equilibrium and depleted or
posiiblllty of soil contamination and /Ŝ j£̂ SS«i2223i«;'- enriched uraiiium without daughters

present when buried under prescribed
conditions in areas zoned for Industrial

Mnritt

s cs

ttmant tMnun Om IU-SSB «•

reasonablyachievable. ./, SrSŜ r3a3eSra
-national radiation expert bodies to limit amended to state that the land contsiw

_j_ population doses. Wim respect to ouricd »oUoactive material and are
c*~n. limiting doses to Individual body organs, conditioned in a manner acceptable

.the concentrations are sufficiently tow «««ter .tate law to tepose a covenaQt
that no individual will receive a do« in naming with land that the land (1) may
excess of 170 millirems to any organ °°*oe ««avated below stated depths ta
from exposure to natural thorium. specified anas of land unless cleared by
depleted uranium or enriched uranium. appropriate health authorities. (2) may
The average activity concentration of not be used for residential or Industrial

radioactive material that may be buried structures over specified areas where
under this option In the case of natural radioactive materials In concentrations

Tha analysis upon which the Branch . thorium (Tb-232 plus Tb-228) Is 80 pQ/ • higher than specified In options 2 and 3
Technical Position if, based to available gm, if all daughters are present and In are buried, end (3) may not be used for
for inspection tt the Commission's ' equilibrium: for enriched uranium it to ' agricultural purposes in the specified
Public Document Room at 1717 H SU 100 pCi/gm If the uranium to soluble and areas, (There to no continuing NRC *.
N.W., Washington. D.C. 250 pQ/gm if insoluble; for depleted licensing of the disposal site.)
The concentrations specified under • uranium It to 100 pCI/gm if the uranium Under this option, conditions of burn

this option may be compared with to soluble and 300 pQ/gm if Insoluble. will be such that no member of the •
naturally occurring thorium end uranium .Natural uranium ores containing radium public will receive radiation doses In
ore concentrations of 13 pCi/gm in 226 and Its daughters ara not Included excess of those discussed under option
Igneous rock and uranium under this option, because of possible absent intrusion into the burial ground
concentrations of 120 pCI/gm in Florida radon 222 emanations and resultant Criteria for disposal under these
phosphate rock rfnd 50-60 pQ/gm In higher than acceptable exposure of conditions to predicated upon the
Tennessee bituminous shale. Individuals In private residences If assumption that intentional intrusion if
Concentration limits for natural thorium houses were built over buried materials, less likely to occur if a warning is giver
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i.nd documents of record not to the availability of an appropriate . OFFICE OP THE UNITED STATES
* vate below burial depths in disposal site. . TRADE REPRESENTATIVE

areas of land without When concentrations exceed those . _ . . f - . A __.
r by health authorities; not to specified in option 4. long term disposal Resolution of Complaint of Price-
uet residential or industrial other than at a licensed disposal sits Undercutting of Subsidized Che*

iding on the site: and not to use will not normally ba a viable option Imports , - ,
specified areas of land for agricultural under the provisions of 10 CFR 20.302. In On October l, 1981. the United Siw.
florposes. Because of this, wt believe it 8ucft casef( ̂  thorium and uranium , Trade Representative received a letter
iopropriate to apply a maximum critical may De permitted to be stored onsite from the Secretary of Agriculture
orfan exposure limit of 500 mUlirems per mAsr M NRC llcBnse ̂ t suitable informing him of the Secretary's finding
year to thonum and uranium buned method of digp08t| u found% Ucense that imported Grade A Swiss type
'under this restriction instead of 170 conditions will require that radiation ; cheese produced in Finland has been

used in options 2 and 3. In do$et not exceed ̂ QM specified in 10 offered for sale in the United States at
U CFR Part 20 and be maintained as low duty-paid wholesale rices which an»«* »h«!JXXS2!£.J « reasonably achievable. 5« cents per pound less than thessentially continual .mi«fin..fi .n«n/..H«n tA domestic wholesale market price of.m«fn..fi .n«/..«n Aunder those options. These • • ^S^^S similar cheess produced in the Unitedthe dispose of thonum or uranium under - •*-

c o n n n * * . faTccordanc. with Section 702(cK2)under option 2 by about 10. Thus, the êw off appropriate Stats Health 0| ̂  Trad§ Aareemantl Act of 1979
avsrags concentration that may be T01*". "̂  f * st"}- to which m* (the Act) (19 U5.C. 1202 note), the Office
buried under this option for thorium disposal would be made. of the United Slates Trade
jTh-82 plus Th-228) to 300 pCI/gm if all Dat,d at Silver Sprint, Maryland this 19th Representative notified Finland of the
daughters are present and in •• day of October. :9»t -' price undercutting determination made
eqaUibrium: for enriched uranium it ,1s Rldl-n, t Cunninghtm, ., by me Secretary of Agriculture,

* Ototor.DM.ionMelCycl.ondMot.Hol requested that corrective action b.
tfA« Safety.OfftceofNucleofMoUrioISafetyand taken, and asked for appropriate
iff the ' }f assurances concerning tha commitmente

. J4. «uJi«CnB.7«M*jB United States and Finland ConcerningWith respect to natural uranium with amwe coos TWMVM cheese.
daughters present and in equilibrium. • » On October 14, 1981. Finland notified
the concentration that may be buried . tha United States Trade Representative
under this option to 200 pO/jp of U-̂ a OFFICE OF PERSONNEL that measures have been taken to
phis U-234. U. 100 pCI/gm Ra-226. Thto MANAGEMENT ensure that the duty-paid wholesf
concentration to based on a limited • price of imported Grade A Swissl J
exposure of Z4 hours per day to limit the Postponement of Application Deadline cheese produced in Finland will tN-*'
radon dose to less than 04 working level for FunoVRalatag Privilege* Among less than the domestic wholesale market
month (WLM) which to equivalent to . Federal Employees by Prtvat» price of similar cheese produced in the

Voluntary Organization* United States, ta addition, Finland gave'ta4feetmayberequired RaWltoti» Federal Service for

fTVZa*TK220>
M.M

100
300

250

SOS

deadline _ «.»——-««..._—____--
voluntary agencies must submit haj noliflê tSsewetary Vr'Â grTcuifure
applications for participation in the * of his beUaf that no further action Is
Combined Federal Campaign (CFC) to required. .
be conducted In the fall of the following willUat Brock. : ;
year. This yeeys deadline is b«in|, UnitrtStat* Troth Representative.
postponed from December 1.1981. to
February 11982. In June 1981. the U.S. pi DM. o-aotM K»t w-â fc MS MM

_,_ • HW« u«/ A* &oub* «u juu* *ow*» u«v w««* SUMe COOS Hit ftl B
Office of Personnel Management (0PM)

i.wt announced that the eligibility criteria for
0000

IMS SECORmESANOEXCHANOI«5 ::rj!ir.r::rJ*™rfĴ :r.T̂  > COMMISSIONbeing postponed to avoid national
, . i . -̂ *_-̂ .-̂ -̂ '-—*• ~-—~ . __• voluntary agencies having to revise theirburial, ^townuM*~«mMW<S***«*«• w ITO Bm}̂ aHftM̂ mee|eligibility criteria

Arkansas Power 4 tght CoxsProposet
£I5!̂  Donald I. Devtoe, Issuance and Sale of First Mortgage,

MM Dtnctor. ' ~ ' Bonds
5. Storage of licensed concentrations , |F«Do«.ti-3(nopiwnw»̂ i;sxi«i October iai88i.

of thorium and uranium onsite pending MUJMO coot «u§-«v* Arkansas Power ft Light Co•c
flR!02688



APPENDIX G

RISK-BASED RESPONSE LEVEL DEVELOPMENT
SUPPORTING MATERIALS
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Table 1
Cadmium Data Plot and Frequency Histogram for Surface Soil Data from the Site
and Parimeter (all concentrations are in 10"3 mg/kg)
METCOA Restart Site, Pulaski. PA

i := 0.. 87 data = READPRN( CRAW ) min{ data ) - 1.7-1C
.N ;" 16 . max(data) -14.45
! " «" ». , intervals. = 0.00001 +1 < - . . » « *«k = 0.. N - .1 J 1 mean( data ) - 0.64

The graph at right
shows the data
points

Tha graph at right
shows the
frequency histogram
of the data
above

Frequency

f := hist ( intervals, data ) stdevf data ) - 1.905
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Values are 10*3 mg/kg
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Table 2 , f V '- - •
Nickel Data Plot and Frequency Histogram for Surface Soil Data from the Sita
and Perimeter (all concentrations ara in 10*3 mg/kg) , ~ '
METCOA Restart Site, Pulaski/ PA i

' " ; • - ' \*' •-,- ~ ; t '.

\^J . n 0. data := READPRN ( NRAW » min( data )- 8.5 v10~4I -= U.. o/ . . •
N := 80 . max( data ) - 69.8
i := 0.. N intervals := 0.00001 +4- ; *-.' t * *~ok - 0 N - 1 mean( data ) • 5.802

f := hist( intervals, data ) . stdev( data ) - 13.347

The graph at right
shows the data
points

80 10C

data;
X

48

32 X

*

16
X

The graph at right 60
shows tha 55
frequency histogram
of the data 50
above 45

40

35

fk 30
J.

25

20Frequency
15

10

5

i i r - * i -i - T • i

Bn il • * nnl i A It

20 40 60 80 100
i

n f l l l I • I I I t • a
05 10 15 20 25 30 35 40 45 SO 55 60 65 70

intervals..

Values are 10*3 mg/kg
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Table 3 Copyright (e) 1991 by Metheoft. Ino
Natural Log Values for Cadmium Concentrations in Surface Soil
KOLMOGOROV-SMIRNOV TEST
METCOA Restart Site. Pulaski, PA
Data vector: X» READPRN ( kscad ) / ^ ,

Target distribution:

distt t) " cnormt t)

Number of data values:
v
•2

N • 88 —— Target distribution
-r Distribution of sample vector

Maximum difference between the data cumulative
distribution and the target distribution: D » 0.886

Choose a test value a: a • .05

Critical value CV such that P(D > CV) - a for samples drawn
from the target distribution: ; CV » 0.145

This application tests a vector of values, X. for its fit to a given distribution, dist(t), by using
the Kolmogorov-Smirnov test. This test depends on the statistic D, the maximum absolute
difference between the cumulative distribution of the values X and the target distribution
dist. The plot shows the cumulative distribution for the sample as a step function, and the
target distribution as a smooth curve. In this example, the target distribution is normal (0,1),
and the vector X contains random normal deviates generated by the Box-Muller method.

8 := 0.. 29
d,-:* ~2>ln* "*< 1 »?cos(2-p-rnd( 1 ) )

WRITEPRNI KDATA) := d
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Equations for the KolmoQorov-Smirnov test

The first equations sort the data X into the array C and extend C at each end. Y, the Cumulative
distribution function of X, increases by 1/N at each of the sorted values in C.

Ni length( X) j«0.. N- 1 n«0.. N+ 1 count- « j:-,,-

« 1 + If (count,;, X.Xj

X. CQ . floor

V - — VTn - YN

t-C0,C0 4- ,5..CN f t

These equations calculate D, the maximum distance between the cumulative distribution Y
and the target cumulative distribution dist.

;— —— - ————— * . .'.:V •'-'•::• • • . ' • ' • '• '-• . , 1
height « ( distt C ) ) . . . . - . heightQ a - T:

mminus • max (height -; :Y **-).- mplus » max( Y - height )

• v .-••:-, " ::: '•..'.:. •
D • if ( mplus - mminus > 0 , mplus , mminus )

The function Q gives the tail of the distribution ofD-

km 1 .. 10 Q( I) « 2 - ( - 1 Jk '

To calculate the critical value for a:

x-1.5

CV • — -root( Q( x ) - a,x)

These critical values will be correct to two decimal places for N > 25 and a between .1
and .01.



Table 4 Copyright (c) 1991 by Mathsoft, Inc.
Natural Log Values for Nickel Concentrations In the Surface Soil
KOLMOGOROV-SMIRNOV TEST , . . . . , ,
METCOA Restart Site, Pulaski, PA

Data vector: X « READPRN ( ksnick )

Target distribution:

distf t ) • cnorm( t )

Number of data values:
-1 . ; 12

og —— Target distribution
-*" Distribution of sample vector

Maximum difference between the data cumulative
distribution and the target distribution: D - 0.966

Choose a test value a: a » .05

Critical value CV such that P(D > CV) - a for samples drawn
from the target distribution: CV » 0. 1 45

This application tests a vector of values, X, for its fit to a given distribution, dist(t), by using
the Kolmogorov-Smirnov test. This test depends on the statistic D, the maximum absolute
difference between the cumulative distribution of the values X and the target distribution
dist. The plot shows the cumulative distribution for the sample as a step function, and the
target distribution as a smooth curve. In this example, the target distribution is normal (0,1),
and the vector X contains random normal deviates generated by the Sox-Muller method.

S :s 0.. 29

) >-cos( 2-p-rnd(

WRITEPRN( KDATA) :* d
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Equations for the Kolmogorov-Smirnov test

The first equations sort the data X into the array C and extend C at each end. Y, the cumulative
distribution function of X, increases by 1/N at each of the sorted values in C.

Ni length! X) jiO.. N- 1 n a 0.. N * .1 count*]

f(a,b,c,d)i(c<d) + ( c«d)-( a<b)

R. « 1 •»- If (jcount, j, X, *

/•* * v .. - * » —
C«j XJ i ;. _5o

Y »- ~"V"""!-

t«C0,C0 + -5..CN> , -:--
• • • •" •* -

These equations calculate D, the maximum distance between the cumulative distribution Y
and the target cumulative distribution dist. '

height • ( distt C ) ) : • ; heightQ i -

mminus « max (height - Y + j~\ mplus • max( Y - height )

D • if { mplus - mminus > 0 , mplus , mminus )
'"'''- \" ' •

The function Q gives the tail of the distribution ofD-̂ N -.

k»r»10 -[ ,. ." Q(l)i
;• ---". - .-.- - . • . , ; ' • - . •

To calculate the critical value for a: ' •

x, 1.5 ._..,.

CV •—— -root( Q( x) --a,

These critics
and .01.

values will be correct to two decimal places for N > 25 and a between .1
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Table 5 j
Sampling Locations and Soil Concentrations
METCOA Restart Site. Pulaski, PA

Initial SoH
Concantratione

Initial Sell Concentratlono
Location*

(mo/
Cadmium -

kg)
Nickel

Concantrationa after
Reaponae Action to the
Cleanup Action Level

(mg/ kg)
Cadmium Nlckal

Perimeter and Fenced In SoN
Upper 95% Surface Soil
Avaraga Surfaea Soil
Standard Daviation Surfaea SoH
Varianoa Surfaea Soil
Max Value Surfaea SoH
MIn Valua Surfaea SoH
Numbaf of Sampling Loeatlona

Uppar 9S% aN Soil Layere
Avaraga aM Layara
Standard Daviation aN Layara
Varianea aN Layara
Max Valua aN Layara
MIn Valua aH Layara
Number of SampRng Loeatlona

CAL (CJaanup Action Laval)
TL (Thraahold Limit baaad on avaraga)
TV (Thraahold Limit baaad on CAL)

3773
640
1905

3628188
14450
0.17
88

2118
322
1091

1191253
8710
0.23
88

1307
3773
5040

277SS
5802
13347

178141824
69800
0.85
88

12108
2538
5818

33851220
30000
0.8S
88

18554
27758
44714

. 1282
340
573

328110
3050
0.17
88

870
166
306

9369S
1888
0.23
88

18288
4336
8481

71933706
33500
0.85
88

9827
2049
4728

22356179
30000
0.85
88

Fenced In SoH '
Uppar 95* aN SoH Layer*
Avaraga all Layara
Standard Daviation aN Layara
Varianoa aN Layara
Max Value aN Layara
MIn Value aN Layare
Number of Sampling Location*

1542
319
744

553007
5052
0.23
58

12993
3308
5888

34664916
23895
8.75
58

752
210
329

108451
1888
0.23
58

9560
2567
4264

18179743
21376
8.75
58

Perimeter SoN
Upper 98% Surface SoN
Average Surface SoN
Standard Deviation Surface SoH
Variance Surface SoN
Max Value Surface SoN
MIn Value Surface SoN
Number of Sampling Location*

2974
328
1557

2425142
8710
0.39
30

10183
1048
5377

28909741 ,
30000
0.85
30

477
81
233

54239
1307
0.39
30

10183
1048
5377

28909741
30000
0.85
30
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Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site. Pulaski, PA

Initial Soil Coneantrationa
Location*
Surface 0 • 0.5 feet
DP1
DP2
DPS
DP4
DPS
A1
A2
A3
A4
AS
AS
A7
AS
A9 . ;•
B1
ci ...
C2 r
C3
C4
D1
D2A .
D3 t ' r -

D4 . ,".
D6
TP1 ^
TP2

, , i -; . • Initial Soil
• Concentration*

s (mo/ kg)
Cadmium

"."•';
• • . 865

•, . - 27.1
- r, 14450

- 735
>.>•- i . «26
,-..;*; • • 133

- «50
993

.-., . -. - . ̂  133
;; 5 t 1350

128
, 88.1

t L 0.17
46.8

crt: ;v\ 8370
c L.r. T'^T 28.1
I -" ••;*: 2570
.- .. , :, - :• 34
. . . ; , 354

r 90.5
, , 25.4
:? 28.5

• v.'- r'.- , 15

, 81.7
. ^440

434

Nickel

500
224

22110
1890
1790
402

30000
3360
297

9210
1220
2240
15.3
103
5070
47.6
766
41.6
66.4
417
43.1
255
397
1610
33500
262

Concentration* after
Reaponae Action to tha \
Cleanup Action Level

(mg/ kg)
Cadmium

865
27.1
1307
735
826
133
2250
993
133

1350
128
68.1
0.17
46.8
1307
28.1
2570
34
354
90.5
25.4
28.5
15

81.7
440
434

Nick*)

SOO
224

22110
1890
1790
402

30000
3360
297
9210
1220
2240
15.3
103
5070
47.6
766
41.8
66.4
417
43.1
255
397

1610
33500
262

Bold facad numbers indicate location* for response action



Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site, Pulaski, PA

Initial SoN Concentratlone
Location*
El
12
E3
E4
ES
E6
E7
E»
E9
OKI -
DE2
FT
F2 ,
W -
F4
n
f9
TP3
TP4
IPS
«1
G2
63:
G4:
05-
G6 :
Ph*«* 1_ location 1
location 2
location 3
location 4
location S
location S

Initial SoH
Concentrations

(mg/ kg)
Cadmium

375
3050
135
247
0.57
449
550

31 OO11
T220
266
917
10.3
4.2
26.3
62.6
775
337
477
792
262
1S.3
69.6
37.7
17.9
51.2

L 2.2

..'.": 54.1
576
56.6
289
8.1
749

Nickel
12800
2805
1037
1370
25.3
5170
1470
6760
5880
19400
S7SOO
90.2
14.7
64.2
818
3310
31300
25200
15400
22700
147
1990
798
84.2
465
25
340

69800
262

18900
14.3

47100

Concentratlone after
Reaponae Action ie the
Cleanup Action Level

(mg/ kal
Cadmium

375
3050
135
247
0.57
449
550
1307
1220
266
917
10.3
4.2

26.3
62.6
775
337
477
792
262
18.3
69.6
37.7
17.9
51.2
2.2

54.1
576
56.6
289
8.1
749

Nickel
12800
2805
1037
1370
25.3
5170
1470
6760
5880
19400
185S4
90.2
14.7
64.2
818

3310
31300
25200
1S400
22700
147

1990
798
84.2
465
'25
340

18554
262

18900
14.3

18554
BoW faced number* indlcat* location* for respont* action
Ph*s* 1 MmplM war* coll*ct*d for th* Interim Data Investigation

flfi!02698



Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site. Pulaski, PA

Initial Sofl Concentration* „...,.
Location* • -" > • -
Perimeter Surface Sofl 0 - 0.6 feet
PI
P2 •- '
P3
P4
P5 ~ :. "'•
P6
P7 • :. :-•
PS
PS
P10
P 1 1 - . r
P12
P13
P14 * ; :
P16
PIS
P17
P18
PIS
P20 :
P21
P22
P23 '• - '-
P24
P2S
P26
P27
P28 • ; _ ( ._ v ,.
P20
P30

• Initial Soil
Concentration*

(mo/ kg)
Cadmium

131
182
11.6
13.9
19.9
33

44.3
14.7
44

71.9
192
106
15.6
10.9
0.92
7.1

0.69
0.39
15.1
12.1
14,3
15,5
6.2
8.5
11.9

- ' 22.4
44

-_." ~4?.7~
30.9
8710

Nickal

297
83
17

23.2
17.6
26.4
126
0.85
37.5
126
237
142
20.4
24.1
14.2
21.5
12.2
6.7
11.8
26.2
19.4
24.9
12.2
9.7

28.8
15.1
16

_.._., 13.4
17.9

300OO

Concentration* after
Response Action to the j
Cleenup Action Level

: (mg/kg)
Cadmium • •

131
182
11.5
13.9
19.9
33

44.3
14.7
44

71.9
192
106
15.6
10.9
0.92
7,1

0.69
0.39
15.1
12.1
14.3
15.5
6.2
8.5
11.9
22.4
44

.. ~47-7_
30.9
1307

Niekal

""'r ' -297
83
17

23.2
17.6
26.4
126
0.05
37.5
126

' ' t " 237
142
£0.4
24.1
14.2
21.5
12.2
5.7

11.8
26.2
19.4
24.9
U.2
9.7

28.8
15.1
15

_ .......13.4
17.9

30000
Bold f*c*d numbers indicet* locations for rasponss action



Tables
Sampling Locations and SoH Concentrations
METCOA Restart Site. Pulaski, PA

Initial Soil Concentration*
Location*
Sub-Surface
DP1 1-3 feet
DP2 - ,
DPS
OP4 - ,
DPS
DPI 3-5 feet
DP2
DP3
DP4 . ,
DPS
A1 1-3 feet
A2
A3-
A4
AS' ;
AS
A7,
A» ; ,
AS
A 13-5 foot
A2
A3
A4 ,. ,
A» "-, *
A8
A7
A8
AS

Concentration* after
Initial SoH Rasponss Action to the '

. , , . Concentratione Claanup Action Lavel
(mg/ kg) (mg/ kg)

Cadmium •

11.6
0.16
46

. : 8-s
. '••] - 7.8

0.43
0.97
659
32.6
22.4
1.1
6.6
134

•t 44.4
: .29

0.37
O.16
0.37

r ; 0.18
3.6

f . 20.7
• ; ' 26.3

3.4
9.9
3.5

: ; 0.16
0.16
0.16

Nickel Cadmium Nickel

7
6.5
13.7
30.2
11.2
6.8
13.4
177
37.5
80.2
9.2
26.S
74.5
13.4
56.5
6.5
6.1
10.3
16.4
13.5
22.4
35.3
9.2
15.6
9.8
13.2
0.64
20.9

11.6
0.16
46
8.5
7.8 '
0.43
0.97
659
32.6
22.4
1.1
6.6
134
44.4
29

0.37
0.16
0.37
0.18
3.6
20.7
26.3
3.4
9.9
3.5
0.16
0.16
0.16

7
6.5
13.7
30.2
11.2
6.8
13.4
177
37.5
80.2
9.2
26.5
74.5
13.4
56.5
6.5
8.1
10.3
16.4
13.5
22.4
3S.3
9.2
15.6
1.8
13.2
0.64
20.9

ARI02700



Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site, Pulaski, PA

Initial Sofl Concentrations
Locations :
Bl .1-3 feet
C1
C2
C3
C4
61 3-5 feet
C1
C2
C3
C4
D1 1-3 feet
D2A
03
04
D6
TP1
TP2
01 3-5 fast
D2A ; r-
03
04 :
06
TP1
TP2 '

Initial Soil
r ! Concentrations

(mo/ kgl
- -" Cedmium

. -.... 42.1
1.4

32.8
: 61.6

3.3
';' ' 140

1.3
: ; 21.7

17.2
1.9

^ 60.2
"•' -'' 4.2
- J ' 0.6

'' C 0.18
- 0.42
' ' 2.3

x " f i •- '. T A
»•:- ••" 4.8

4.8
0.17
0.25
0.17
0.18

•: " 0.17

Nicksl
45.6
13.2
14.1
47.5
11.9
74.5
14.9
20

31.7
17.7
542
16.2
7.6
65.5
16.4
135
82.4
69
2.4
7.4
9.7
9.1
6.7
25

Concentration* *ft*r •
Response Action to the
Cleanup Action Level '•

(mg/ kg)
Cadmium

- 42.1 -
1.4

32.8
61.6
3.3
140
1.3

21.7
17.2
1.9

60.2
4.2
0.6

0.18
0.42
2.3
7.2
4.8
4.8

0.17
0.25
0.17
0.18
0.17

Nickel
45.6
13.2
14.1
47.5
11.9
74.S
14.9
20

31.7
17.7
,542
18-2
7.6
65.5
16.4
135
82.4
69
2.4
7.4
8.7
9.1
r6J
«

flRI027ni



Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site. Pulaski. PA

. , '1

Initial SoH Concentration* ,
Location*
El 1-3f*et
E2
E3
E4
ESEB :
E7
EB \
E9
OKI
DE2 .' .
K13-Bfeet
E2
E3 ;
E4
ES
EB
E7
EB ~.
E9
081
DE2 , *
FI 1-3 feet
F2 - •••-— -" - - - - - - -
F3
F4
FB
FB
TM
TM
TPB
F1 3*8 feet
F2
F3
F4
FB
FB
TF3
TP4
TPS

Initial Soil
Concentration

Img/ kg)
Cadmium

2.6
514
4.2
6.7
0.41
1.6
4.7
2.7
1.1
7.2
10
128
0.21
0.51
2.1

0.33
1.1
3.7
19.1
2.3
322

, 0.16
0.17
0:8
0.18
3.8

1040
0.8
114
4870
65.3
0.45
0.7
0.31
0.4
13.9
0.8

o.ia
1.2

0.19

Nickel
60
346
11.1
59.4
6.7
25.3
27.6
25.4
7.5
847
193

10200
7

6.9
47

12.7
20.4
17.6
119
13

9760
49.9
7.5
18.4
4.8
79.6
4460
15.7
9900
12800
41400

7.2
6.6
11.8
6.2
132
11.7
57.6
13.6
29.1

Concentration* after
Reaponae Action to the
Cleanup Action Level

(mg/ kg)
Cadmium

2.6
514
4.2
6.7

0.41
1.6
4.7
2.7
1.1
7.2
10
128
0.21
0.51
2.1
0.33
1.1
3.7

19.1
2.3
322
0.16
0.17
0.8
0.18
3.8

1040
0.8
114
4870
65.3
0.45
0.7
0.31
0.4
13.9
0.8
0.18
1.2

0.19

Nickel
60
346
11.1
59.4
6.7
25.3
27.6
25.4
7.5
847
193

10200
7

6.9
47

12.7
20.4
17.6
119
13

9760
49.9
7.5
18.4
4.8
79.6
4460
15.7
9900
12800
41400

7.2
6.8
11.8
6.2
132
11.7
57.6
13.6
29.1

flft!02702



Table 5
Sampling Locations and Soil Concentrations
METCOA Restart Site, Pulaski. PA !

Initial Boll Concentrations
Locstions
01 1-3 feet
G2
G3
G4
GS
66
G1 34 feet
02
63
G4
G5
66
Phese 2 location 1 1-3 feet
location 2
location 3
location 4
location B
location B
Phese 2 location 1 3-6 feet
location 2
locations
location 4
location 5
location B

• ,. Initial Soil .
i Concentrations

(mg/ kg) - ------- —
Cadmium

0.16
0.16

: 1.1
! '2.3

1.5
2.6

0.17
1

0.78
0.83
0.17
0.17
7.535
35.5
22.7
17.9

216.45
41

0.17
51.4
0.35
4.9
4

3.6

Niekal
10.5
7.7
20.2
43.1
15.5
14.7
7.2
37.2
40.1
15.2
7.2
6.4

20.75
1100
113.4
98.4
589.7
1162.5

12.1
184
7.1
18.3
12.5
53.3

Concentrations after ,
Response Action to the
Clssnup Action L*v*l

Ims/kg)
Cadmium

0.16
0.16
1.1
2.3
1.5 ,-.. .,-- ... 26:

0.17
1

0.78
0.83
0.17
0.17
7.535
35.5
22.7
17.9

216.45
41

0.17
51.4
0.35
4.9
4

3.6

Nicks)
10.5

• r ' . 7.7
20.2

: 43.1
15.5
14.7
7.2
37.2
40.1
15.2
7.2
6.4

20.75
1100
113.4
•6.4
589.7
1162.5

12.1
184
7.1
18.3
12.5
53.3

Phaa* 2 semple* wars collected adjacent to the Phase 1 templing locetions
(Phese 1 sample* w*r* eoll*et*d for th* Interim Data Investigation)



Table 6
Upper 95% Confidence Limit of the Mean Concentration of Analytes in Soil
Used in Exposure Pathway Calculations for Children
METCOA Restart Site. Pulaski, PA

Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

SoU
Concentration

(mg/kg)
----- 2.97E + 03

: 8.79E+03
3.06E + 02
1.88E + 02
1 .026 + 04

: 3.38E + 01

flR!0270t*



Table 7
Ingestion of Perimeter Soil by Children
METCOA Restart Site, Pulaski, PA

Intaka (ma/ko/dsv) » -.,.."•' Cs'lR'EF'ED'CF

. -•, . Cs » Concentration in soil
IR « Ingsstion rata

• :; ", CF * Cxposurs frequency
ED • Exposurs duration

CF m Conversion factor (1 kg/1,000,000 mg)

AT - Avareging
BW » Body waight

tims for noncsreinogsnio sffscts
and for eareinogenjo affects

Chemtcsl
Cadmium " '
Coppsr
Lsad
Molybdenum
Nicksl
Tungstsn

Upper 95% of
Confidence

Interval of the
of the Mean
Concentretion

Img/kg)
2.97E+03
8.79E+03
3.06E+02
1.88E+02
1.02E+04
3.3BE+01

.............
Average

Oeily tntaka
- (non-eanoar)

(m$/kg/d*yt
(j.3SEJ2*_>>
6.95C-04

r 2.42E-OS
1.49E-05
8.06E-04
2.67E-06

., ._ _ . _ _ . ,

Oral
RfD

(mg/kg/day)
^ l.OOE-03
• 3.70C-02
2.80C-03
4.00E-03
2.00E-02
2.00C-02 '••

BW'AT«365

• chemical specific / .• \'
mg/day > 100
dsys/yesr 15 i
years - 9 :
kg/mg ' \ 1.00E-06
kg ,,

ysars
yssrs

Hszard
Quotient
2.35E-01
1.88E-02
8.64E-03
3.73E-03
4.03C-02
1.34E-04

• , ,51.8
. 9
75

Average
Lifetime

Daily Intake
(cancer)

(mg/kg/day)
y2.82ê 05 J
O.OOE+00
2.90E-06
O.OOE+00
9.67E-05
O.OOE+00

: -- -

— t - . . - - • - - -

Oral Cancer
Potency 'actor

(risk units
per mg/kg/deyl
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00 .
O.OOE+00

\

. . . . .

Uppsr
Bound
Cancar
Risk

O.OOE +00
O.OOE + 00
O.OOE + 00
O.OOE+00
O.OOE+00
O.OOE +00

Total Hazard Index - 3.07E-01

«RI02705



Table 8
Dermal Exposure to Perimeter Soil by Children
METCOA Restart Site, Pulaski. PA

Darmal Absorbed Dose (mo/ko/dsv) • Cs'SA'AF'ABS'EF'ED'CF

Cs • Concentration in soil
SA - 31.3% of a child's (sgs 6*15 yrs) surfaca araa

is svailebla for sxposure
AF » Absorption factor

ABS for inorganics - <0.0001/hr)'(10 hr)
EF • Exposure frequency
ED « Exposurs durstion

CF » Conversion fector (1 kg/1.000,000 mg)
BW - Body weight

AT » Averaging time for noncareinogenic affects
end for carcinogenic affects

Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

Upper 95% of
Confidence

Interval of the
of the Mean
Concentration

(mg/kg)
2.97E+03
8.79E+03
3.06E+02
1.88E+02
1.02E+04
3.38E+01

Average rj
Daily Intake
(non-cancer)
(mg/kg/day)
5.5 IE-06
1.63E-05
S.67E-07
3.49C-07
1 .896-05
6.27E-08

Dermal
RfD

(mg/kg/day)
1 .OOE-03
6.17C-02
1. 876-02
4.00E-03
4.65E-01
2.00E-02

BWAT'36S

* chemical specific
cm '2 14700

mg/cm*2 -> - " 0.51
_ -; 0.001

deys/yaar , IS
yeera 9
kg/mo, 1.00E-06
kg 51.8

veer« 9
years

Hazard
Quotient
5.6 IE-03
2.64E-04
3.04C-05
8.72E-05
4.07E-05
3.13C-06

75 -

Average
Lifetime

Daily Intake
(cancer)

(mg/kg/day) •
6.61E-07
1 .96E-06
6.81 E-08
4.18E-OB
2.27E-06
7.52E-09

Orel Cancer
Potency Factor

(risk units
per mg/kg/dsy)

0
0
0
0
0
0

Upper
Bound
Cancer
Risk
0
0
0
0,
0
0

Totel Hazard Index - I 5.936-03 [

ARI 02706



Table 9
Upper 95% Confidence Limit of the Mean Concentration of Analytes in SoQ
Used in Exposure Pathway Calculations for Construction Workers
METCOA Restart Site, Pulaski, PA

Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

* SoO
Concentration
.•• (mg/kg)
1.54E + 03

- 5.88E + 03
4.70E + 02
4.61 E + 02
1.30E+04-
6.05E + 01



Table 10
Ingestion of Soil by Construction Workers
METCOA Restart Site. Pulaski. PA

Intaka (mg/kg/day) » Cs'lR'EF'ED•CF
BWAT'365

Cs • Concsntration in soil
IR « Ingastion rats

EF m Exposure frequency
ED « Exposurs duration ,

CF « Conversion fector (1 kg/1,000,000 mg) .
8W « Body weight

AT m Avereging time for noncarcinoganic affects

Chemical
Cadmium
Copper
Lead
Molybdanum
Nickel
Tungsten

Upper 95% of
Confidence

Interval of tha
of the Mean
Concentration

(mg/kg)
1.54E+03
S.SSI+03
4.70E+~02
4.61 E+ 02
1.30E+04
6.05E + 01

end for carcinoganio affacta

Average .
Daily Intaka Oral
(non-cancer) RfD
(mg/kg/day) (mg/kg/day)
3.77E-O4 2.30E-03
1.44E-03 3.70E-02
1.15E-04 2.80E-03
1~1 3E-04 _ 4.00E-03
3.18E-O3 2.QQE-02
1.48E-05 2.00E-01

• chamiee!
mg/day
days/year

year
kg/mg
kg
year
yeers

Hsxard
Quotient
1.64E-01
3.S9E-02
4.11E-02
2.83E-02
1.59E-01
7.40E-05

spscifie
SO
125

1
1 .OOE-Ofi

70
1
75

Average
Lifetime

Daily Intake
(cancer)

(mg/kg/day)
S.OZE-06
O.OOE+00
1.53E-06
O.OOE+00
4.24E-OS
O.OOE+00

Oral Cancer
Potency Factor

(risk units
par mg/kg/day)
O.OOE+00

—O.OOE+00
O.OOE+00
O.OOE + 00
O.OOE+00
O.OOE+00

Upper
Bound
Cancer
Risk

O.OOE+00
O.OOE -f 00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

Total Hazard Index - 4.31 E-01

ARI02708



Table 11 ; ; ,- ;.
Dermal Exposure to Soil by Construction Workers
METCOA Restart Site, Puiaskf, PA

Dermal Absorbsd Doss (mg/kg/dsy) • Cs'SA•AF'ABS'EF'ED'CF
J , ! BWAT'365

^-- . - ' '.:. '
; ,,.,,"" Cs » Concentrstion in soil

SA « 10% of an adult's surface erea is evailsbls for exposurs
i ' AF ^ Absorption factor

ABS for Inorganics - (0.0001/hr)*(10 hr)
, - EF « Exposure frsquency

; : ED * exposure duration
CF * Convsrsion factor (1 kg/1,000,000 mg)

B W - Body weight
AT • Averaging tima for noncarcinoganie effects

* and for carcinogenic effects

Chemical
Csdmium
Coppsr
Lesd
Molybdenum
Nicks)
Tungsten

Upper 95%
Confidence
Intervsl

ef the Meen
Concentration

(mg/kg)
1.54E+03
5.88E+03
4.70E+02
4.61 E +02
1.30E+04
6.05E+01

; . -.

Average
Daily Intake
(non-cancer)
(mg/kg/dsy)
7.68E-06
2.93E-OS
2.35E-06 :
2.30E-06
6.49E-05
3.02E-07

Sub-Chronic
Dermel
RfD 1

(mg /kg/day)
2.30E-03
6.17E-02
1.87E-02
'4.00E-03
4.65E-01
2.00E-01

: !

Hazard
Quotient
3.34E-03
4.76E-04
1.26E-04
S.75E-04
1.39E-04
1.51E-06

i
• ehsmicsl spscifie :
cm '2 20000

mg/cm*2 0.5 1
0.00 1

days/yeer 125
V«er 1 '
kg/mg 1 .OOE-06
kg 70'
yser
yssrs

Average
Lifetime

Daily Intaka
(cancer)

(mg /kg/day)
1.02E-07
3.9 IE-07
3.13E-08
3.07E-08
8.65E-07
"4.03E-09

-1;
' -'". ;- •- t5

"- i
<• \

Oral Cancer
Potency Factor

(risk unhs • i
per mg/kg/dsy)

0 ;
0 • !
O f
0
0

J O - ,

Upper
Bound
Cencer
Risk
0
0
0
0
0
0

Total Hazard Indax « I 4.66E-03 I
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Table 14
Upper 95% Confidence Limit of tht Mean Concentration of Analytes in Soil
Used in Exposure Pathway Calculations for Future Employees
METCOA Restart Site. Pulaski, PA

Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

Soil
Concentration

(mg/kg)
3.77E + 03
1 .436 + 04
9.71E + 02
9.066 + 02
2.78E + 04
8.68E + 01

I027I2



Table 15
Ingestion of Soil by Future Employees
METCOA Restart Site, Pulaski, PA „.

Intsks (mg/kg/dsy) - Cs'lR'EF'ED'CF !
... • . .-. r- -•

i1 ' ---• "

Cs » Concentration in soil
IR -» Ingsstion rate

EF • Exposure f rsqueney
ED m Exposurs duration

CF » Convsrsion fsctor (1 kg/1 ,000.000 mg)
„ BW m Body wsight

AI • Averaging urns lor noncsrcmogenic STTSCIS
and for carcinogenic sffaets

! . .

i

:

Chsmiesl
Cadmium
Copper ' -
Lead
Molybdenum
Nickel
Tungsten

Uppsr95%of
Confidence

Intsrvsl of the
of the Mean
Conesntrstion

(mg/kg) -
3.77E+03
-1.438+04 '-
9.71E+02
9.06E+02
2.78E +04
8.68E+01

! " • • " '

' --- * -• '--' •'-

Average _ - — • ' „ . : -
Deily Intake . Orel ,
Inon-caneer) ' MfD
Img/kg/dsy) ; (mg/kg/dsv)
1 .64E-03 , 1 .OOE-03
7.00S-Q3 |.70E-02 r
4.75E-04 2.80E-03
4.43E-04 4.00E-03
1.36E-02 2.00E-02
4.2SE-OS 2.0OE-02

BW*AT*36S ;
i

m chemical specific ' - ' '
mg/dey'
davs/v*ar
yaars
kg/mg 1w ,

- . kg' ^ - -
yssrs -
yssrs

-•'

' ': .'

Husrd
Quotient '
1.84E+00
1 .89E-01
1.70E-01
1.1 IE-01
6.80E-01
2.13E-03

SO

,- - 2?°
25

1.00E-06
70

-.,.- - 25

75

» - •• -. --

Average
Lifetime

Dsilylntoke '
(eanear)

(mg/kg/day I
6.15E-04 :
O.OOE + 00
1.58E-04
O.OOE+00
4.53E-03
O.OOE+00

j •

- . •,

<.-.-

Oral Cancer
Potency Factor

(risk units
psr jng/kg/day)
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

,

i

Upper
Bound
Ceneer
Risk

O.OOE+00
O.OOE+00
O.OOE + 00
O.OOE+00
O.OOE+00
O.OOE+00

Total Hazard Index - | 2.99E + 00



Table 16
Dermal Exposure to Soil by Future Employees
METCOA Restart Site. Pulaski, PA

Darmal Absorbed Dose (mg/kg/dey) * Cs*SA•AF'ABS'EF'
SW'AT'36S

Cs » Concentrstion in soil
SA - 1 0% of en adult's surface arse is svailable for sxposure

AF •Absorption factor
ASS for inorganics • (0.0001 /hrl* (10 hr)

EF • Exposure frequency
EO • Exposure duretion

CF • Convsrsion fector [1 kg/1 ,000,000 mg)

AT • Averaging time
BW • Body weight

for noncarcinogenie aff acts
and for carcinogenic affects

*

Chemical
Cadmium
Copper
Laad
Molybdenum
Nickel . ..
Tungsten

Upper 95%
Confidence
Interval

of the Mean
Concentration

(mg/kg)
3.77E + 03
1.43E+04
9.71 E + 02
9.06E+02
2.73E+04
8.68E + OV

Average
Daily Intake
(non-cancer)

Darmal
RfD

(mg/kg/dayl Img/kg/day)
3.76E-OS
1.43E-04
9.69E-06
9.04E-06,
2.77E-04
8.66E-O7

1 .OOE-03
C.17E-02
1.87E-02:
4.00E-03
4.6BE-01
2.00E-02

Hazard
Quotient
3.76E-02
2.3 IE-03
S.19E-04
2.26E-03
S.87E-04
4.33E-OS

•D'CF

» chemical
cm' 2

mg/cm*2

deya/yaar
years
kg/mg -
kg

years
yeers

Average
. Lifetime
Daily Intaka
(cancer)

(mg/kg/dsy)
1.25E-OS
4.76E-05
3.23E-06
3.0 IE-06
9.2SE-OS
2.89E-07

spscific
20000
0.51
0.001
250
25

1 .OOE-06
70
25
75

- • Oral Csncer
Potency Factor

(risk unite
per mg/kg/dsy)

0
0
0
0
0
0

Uppsr
Bound
Csncsr
Risk
0
0
0
0
0
0

Total Hazard Index - I 4.34E-02 I

D I /•>/•* —



Table 17
Summary of Risk Calculations
METCOA Restart Site; Pulaski. PA

,,_ " ' \ Potsntisl Total
Scenario/Pathway* ' Exposed Populsiions Hszsrd Index

i ' • - ' . ' - r i
Incidsntal Ingsstion of soil !

Dermal Absorption from soil !
'

Inoidentel Ingsstion of soil i
• ' i
Osrmsl Absorption from soil ;

i-.
Inhalation of fugitive dust from i
vshiculer movsmsnt >

Inhsletion of fugitive dust during ,
sxcavation •

Incidsntal Ingestion of soil ':

Dermal Absorption from soil

Futurs employees

Future smployees

Construction worksrs

Construction worksrs

Construction workers

Construction worksrs

Trsspessing childrsn

*" Trsspessing ehildren

i
3

0.04 !
Subtotal 3

0.4 i

0.005 !
1 :
1

0.01

r i o.os
Subtotal 0.5

0 J ; .' ;
• i • - --

0.006
Subtotal 0.3

Total
Cancer Risks

0

0
0

0

0
••

4E-07

2E-07
6E-07

0
-

0
0

T- *
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Table 209 \ j
Calculations of Target Response Cleanup Levels for Nickel
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation for Non-Carcinogenic Effects due to
Industrial/Commercial Soil Exposure and Using Renal-Specific RfD Values
METCOA Restart Site. Pulaski, PA

Tergst Hezerd Index tTH» - CsMO'-6'6F'ED'lnaR + Cs'EF'ED'lnhR'n/PEFl
(Rf Do-SWAT'365) (RfDi'BWAT'3651

Cs » Coneentrstion in soil
" . ] EF m Exposure Frequency doys/yser* 250 '

, ED • Exposure Duration yeera« 25
' IngR • Ingestion Rate mg/dey- 50 :

InhR » Inhalation Rete cu. m/day« 20
PEF • Paniculate Emission Fector m*3/kg 4.63E+09

• RfOo « chsmical spscific oral chronic RfO mg/kg/day
I RfDl » chemical specific inhalation chronic RfO mg/kg/day

BW - BodyWaight kg- 70
' AT - Averaging Time years* 25

__ _____________________________________36S days/veer* 36S____________

Back Calculation for Nickel Acceptable Upper 95% Confidence Interval Concentration

Cone in SoH • THI»BW*AT*365
ED'EF'Kn/RfDot'lO'-e'lnoR) + «1/RfDi)'lnhR«|1/PEF))

" . - - •"-

- ! Inhalation
RfDorsI RfD ;; ; .

Chemical (mg/kg/davt (mg/kg/dayl THI

Upper 95%
Confidence of
Conu In Soil

tisViamx̂  ""̂ ff̂ fcflOfflt**11 • t.701-0*- " fi"«XooWi:l-i'. "^'TMWBey^lW ' " -. •

Hazard Index Forward Calculation of Site Chemicals
1 » ' "•

Chemical' •
Cadmium
Copper
Leadi
Molybdenum
Nickel
Tungstsn

i •

i
J Cone. Soi

(mgflrg) -
' See part b

1.43E+04
9.71 E +02
9.06E+02
1.B3C+04
8.68C+01

. - . ..,

Renal-Soedfio
RfD

(mg/kg/dayl

1. '141 + 00
S.OOE-03
1.40E-02
2.00E-02
2.00E-O2

Inhalation
RfD

fmg/kg/day)

1.00E-02
4.29E-04
1.00E-01
1.70E-05
S.OOE-02

Ingeetion ;
Hazard Index

6.14E-03 l
9.50E-02
3.17E-02
4.47E-01
2.126-03

i
Inhalation

Hazard Index
i *. • "•

6.04E-OS -
9.57E-05
3.83E-07
4.55E-02
7.34E-08 -

; total:

Total
* Hazard

Index

S.20E-03
9. 5 IE-0 2
3.17E-02
4.93E-01
2.12E-03
6E-01

BRI027I8



Table 20b
Calculations of Target Response Cleanup Levels for Cadmium
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation for Non-Carcinogenic Effects
due to Industrial/Commercial SoB Exposure and Using Renal-Specific RfD Values
METCOA Restart Site, Pulaski. PA r

Targst Hazard Index (THI) -

.
..•

"-" — - -

•> vj • ' -

Hszsrd Index Forward Calculations for
f- ' -

Cone. Soil
Chemical (mg/kg)
Coppsr - 1.43 £ + 04
Usd 9.71 E +02
Molybdsnum 9.06E +02
Nicksl 1.83E+04
Tungstsn 8.68E+01

-

Cs»10*.6'EF'ED-lnoR + CVEF»EDMnhRV1/F
(RfDo»BWAT'365) . . (RfDl'aWAT'36S»

• - Cs «• Concentration in soil r
EF * Exposure Frequency deys/yesr« 250
ED • Exposurs Duretion years - 25
IngR m Ingestion Rate mg/day- 50
InhR * Inhalation Rate eu. m/day- 20 '"

; PEF- « Paniculate Emission Fector m'3/kg 4.63E+09
RfDo • ehemicel spscifio oral chronic RfD mg/Vg/dey

RfDi « ehemicel spscifio Inhelstion chronic RfD mg/kg/day
BW - Body Wsiflht kg- 70

AT - Averaging Time years* - 25 ; :
* 36S days/ysarv 365 • ' •-

"Other" Chemleels . , '
Renel-Spedfle Inhelstion ,L • , ; -. *

RfD RfD Ingsstion Inhalation r .
(mg/kg/day) (mg/kg/dayl Hazard Index Hazard Index
1.14E+00 ' l.OOE-02 6.14E-03 ; 6.04E-05
S.OOE-03 4.29E-04 9.SOE-02 9.57E-OS
1.40E-02 1.00E-01 3.17E-02 , 3. 8 3 £-07
'S.OOE-02 . 1,70e-05 1.79E-01 4.55E-02
2.00E-02 5.00E-02 2.12E-03 7.34E-08

% ,-.. • total:
' Hotel THI

Target Hszsrd Index for Cadmium •

-

; . iv •" "• * ;
... - s

- -

• -•

Tetsl
Hszsrd Index
6.20E-03
9. 5 IE-02
3.17E-02
2.24E-01
2.12E-03
3.59E-01
C. 4 1E-01
6.41 E-01

Beek Celculetion for Cadmium and Nickel Acceptable Upper 95% Confidence Interval Concentration

Cone in Soil* THI'BW'AT'365
ED"EF«fJ(1/RfDo)MO>-8'lngR) + ((1/RfDO'lnhRMt/PEFn

Inhalation Uppar 95%
RfDorsI RfD Confidence ef

(mq/ka/deyl Imc/ko/dayf TW - • Cone In Soil

Hazard Index Forward Calculation of Site Chemicals

Chemlcsl
Cedmium
Copper
Lead
Molybdenum
Nickel
Tuno*ten

Cone. Soil
(mg/kg)
1.28E+03
1.43E+04
9.71E+02
9.06E +02
1.83E+04
S.68E+01

Rensl'Specific
RfD

(mg/kg/day)
1.00E-03
I.ME +00
S.OOE-03
1 .4OE-02
5.00E-02
2.00E-02

Inhalation
RfO

(mg/kg/dayl
S.80E-OS
1 .OOE-O2
4.29E-04
1 .OOE-01
1.70E-05
S.OOE-02

Ingaatlon
Hazard Index
6.27E-01
6.14E-03
9.SOE-02
3.17E-02
1.79E-01
2.12E-03

Inhelstion
Hazard Index
9.34E-04
6.04E-05
9.57E-05
3.83E-07
4.5SE-02
7.34E-O8

total:

Total
Hazard Index
6.28E-01
6.20E-03
9.5 IE-02
3.17C-02
2.24E-01
2.12E-03
1E+00

flRl027(9



Table 21
Calculations of Cancer Risk through Ingestion and Inhalation of Surface SoH by Puture Workers
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation for Cancer Risk '
Under Conditions of Industrial/Commercial Soil Exposure
METCOA Restart Site. Pulaski, PA

TR - Target Excess Individual
Lifetime Cancer Risk -

Risked Besed Concentration m

SFo•C'10'-6*EF'ED'IRs
BWAT'365

- TR'8WAT'36S

+ SR»C«EF'ED*tRs
BWAT'365

?n/PEF)

EF'ED((SFo'10-6'!Rs) + (SFI"IRa"(1/PEF)»

Target Excess Individual Lifetime Cancer Risk (unitless) -
Concentration In Soil (mg/kg) -

Slope Factor Oral (1 /mg/kg/day) •
Slope Factor inh (1 /mg/kg/day) -

Ingestion Rate (mg/dey) •
, Inhalation Rate (cu m./day) -
Paniculate Emission Factor (cu. m/kg) -

; . Upper 95% of
; Confidence

Interval ol the
Chemical . Mean Concentration
Cadmium 3.77E+03 .
Copper •' . ' 1.43E + 04 »
Lead . 9.71 E +02
Molybdenum 9.06E+02
Nickel 2.78E + 04
Tungsten 8.68E+01

chemical spscifio
chemical spseific
ehemicel specific
50
20
4.63E+09

Slope Factor
Oral

(1/mg/kg/day)
0
0
0
0;
0
0

Slope Factor
Inhalation

|1/mg/kg/day)
6.1 OS +00

0
0
0

8.40E-01
0

Exposure Frsqusnoy (deys/yeer) *
Exposure Durstion (years) *

Body Weight (kg) -
Averaging Time (years) *

365 daye/yeer *

Cancer Riek , , Cancer Risk
Oral Inhalation
0 1.74E-OS
0 0
0 0
0 o
0 1.76E-08
0 0

1.00E-06 .
250
25
70
70
36S

* . ^-Total
Caneer Risk
1.74E-08
0
0
0

1.76E-08
0

Total Cancer Risk » 3E-08

: , : : RRI02720
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Table 22
Calculations of Hazard Index through Ingestion and Inhalation of Surface Soil by Future Workers
Using the U.S. EPA RAGS 1991 Parts B & C Default Industrial/Commercial Equation Values for
Non-Carcinogenic Effects due to Exposure to Soil Contaminants ; ' '
METCOA Restart Site, Pulaski, PA

Target Hazard Index ITHI) - C«MO--8'EF'E01lnoft + Cs'EF'6D'lnhR»(1/PEF)
(RfDo'BWAT'365) (RfDi'BW'AT̂ SeS)

, , • " - - • • " Cs - Concentrstion in soil
EF - Exposure Frequency dsys/yssr • 250
ED - Exposure Duration yesrs - 25

• . IngR • Ingsstion Rets ...my/day- SO B r '
..,'." ^ InhR * Inhalation Rate eu. m/day-

PEF • Paniculate Emission Factor m*3/kg
20
4.63E+09

RfDo » chemical specific oral chronic RfD mg/kg/day
RfDi " chemical specific inhalation chronic RfD mg/kg/day

'•• ,. . ' • -•
'.• . . - •

~ ""

... ... .
Chemical

Cadmium
Copper
Lead . .. ...,..'•
Molybdenum
Nickal
Tungsten

Upper 95% of
Confidence

Interval ef the
Mean Concentration

(mg/kg)
3.77E+03
l;43E+04
9.71E+02 -' '
9.06E+02 '
2.78E+04
8.68E+01

~ RfDoral
(mg/kg Way)
1 -OOE-03
3.70E-02
2.80E-03
4.00E-03
2.00E-02
2.00E-02

BW - Body Weight . .kg-
AT - Avsrsging Tims . yesrs • .

365 . days/yeer»

c • -- ••-
- ' - « • '

RfD Ingestion
Inhslation ' ~ Hazard
(mg/kg/dayl Index

. 5.80E-OS 1.84E+00
1.00E-02 , 1.89E-01

':. 4.29E-04 ^ 1.70E-01
1.00E-01 1.1 IE-01
1.70E-05 6.80E-01
5.00E-02 2.12E-03

70 ,- r, ; ..,-- -

25 _
365

,

Inhalation Total
Hazard ' Hazard
Index Index

r 2.75E-03 1.85E+00
6.04E-05 1.89E-01
9.57E-05 1.70E-01 .
3.83Ê 7 1. HE-01
6.9 IE-02 7.49E-01
7.34E-08 2.12E-03

Total Hazard Index - 3E +00
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Table 23
Calculations of Cancer Risk through tngestion and Inhalation of
Surface and Sub-Surface Soil by Future Workers :
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation for Cancer Risk
Under Conditions of Industrial/Commercial Soi! Exposure
METCOA Restart Site. Pulaski, PA

TR - Target Excess-Individual SFo'C'IQ'-e'EF'ED'IRs + ~ SR'C'gF*ED'IRs*M/PgF)
Lifetime Cencer Risk - BWAT'365 BW*AT*36S

Risked Based Concentration • TR*BW*AT'36S
EF'EDUSFoMO-6-lRt) + (SFi'IRa'(1/PEF)»

~ Target Excess Individual Lifetime Cancer Risk (unittcss) - 1.00E-06
Concentration in SoH irrtg/kg) * chemical specific Exposure Frsqusncy (daysTyear) - 250

: Slope Factor Oral (1/mg/kg/day) - chemical specific Exposure Duration (years) - 25
Slope Factor Inh (l/mg/kg/dey) - chemice! specific Body Weight (kg) - 70

Ingestion Rate (mgVday) - SO Averaging Time (yeera) - 70
| Inhalation Rate (cu m./dey) - 2O 368 days/ysar - 365

Particulate Emission Factor (cu. m/kg) • 4.63E+09

Chemical
Cadmium
Copper
Lsad
Molybdenum
Nickel
Tungsten

Upper 98% of
Confidence - -

Interval of the '
Mean Concentration

2.21E+03
6.96E+03
4.19E+02
3.90E+02
T. 211+04
S.30E+O4

Slope Factor
Oral

(1/mg/kg/dsvl
0
0
0
-0
0
0

Slope Factor ,
Inhalation

(1/mg/kg/dav)
6.10E+00

0
0
o

8.40E-01
0

---' •"•" ' "
Cancer Risk

Oral
0
0
0
0
0
0

.
Cancer Risk
Inhalation
1.02E-08
0
0
0

7.67E-09
- o

Total ;
Cancer -Risk
1.02E-08'
0

- O . T !
0

7.67E-09
0

Total Cancer Risk - 2E-06

3RI02722



Table 24
Calculations of Hazard Index from Ingestion and Inhalation of •
Surface and Sub-Surface Soil by Future Workers .,.- •. -.' •
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation Under Conditions of
Industrial/Commercial Soil Exposure for Non-Carcinogenic Effects • •
METCOA Restart Site. Pulaski. PA "

Terget Hazard

.-

...

Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

Index (THI) - - '

.-
j' •

-

i . . .... ^ . .
- - • • •„ •• f ' -
i- -

. ,

Upper 95% of
Confidence

fntervel of the
Mean Concentretfon

Img/ko)
-,V, 2.21E+03

6.96E+03 i
, 4.19E+02
3.90E+02

; 1.21E+04
5.30E+01

; ... • « CsMO'-6'EF'EDMnafl + C,s'EF'ED*lnhRV1/PfR
r; --. ;"- (RfDo'BWAT'SeS) (RfDi'BŴ AT'deS) ;

f ,..- Cs - Concentration in soil
,,,.. - . , . EP - Exposurs Frequency days/yser- 250 <
, : . ?ED » Exposure Duretion yesrs- 25 ;

. ln0R - Ingsstion Rate mg/dsy- 50 I
, ,r, c •-. • -•- 'nn" " Inhalation Rats cu. m/day- 20 '
..„ PEF -.Particulsts Emission Fsctor m"3/kg 4.63E+09 ;
. . . : , RfOo - chemicsi specific oral chronic RfD mg/kg/dsy
. < , . ~ -.RfOi - chemical spscific inhsletion chronic RfD mg/kg/dey \

, . , BW - BodyWsight kg- 70
,. : ..-, , , A AT * Averaging Time veers - 25
- ' 365 days/year- 365 :

:. - •'•'', ~ •
.,- . ' -•:•

,:: RfD Ingestion Inhalation Total
RfDoral Inhalation Hazard r Hazard Hazard

(mg/kg/dav) (mg/kg/day) Index ' Index ' Index
1.OOE-03 5.BOE-05 1.08E+00 1.8 IE-03 1.08E+00
3.70E-02 l.OOE-02 9.20E-02 2.94E-05 9. 2 IE-02
2.80E-03 4.29E-04 7.32E-02 4.13E-OS 7.33E-02
4.00E-03 1.00E-01 4>7fr02 :1.65E-07 ! 4.776̂ 2
2.00E-02 1.70E-05 2.96E-01 3.01E-02 3.26E-01
2.00E-02 S.OOE-02 1.30E-03 4.48E-08 1 .30E-03

Total Hazard Index - 1.6E + 00

flRI02723



Table 25
Calculations of Hazard Index through Ingestion and Inhalation of •
Surface and Sub-Surface Soil by Future Workers "
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation for Non-Carcinogenic Effects due to
Industrial/Commercial Soil Exposure and Using Renal-Specific RfD Values
METCOA Restart Site. Pulaski. PA

Target Hazard

Chemical
Cadmium ;
Copper -
Lead
Molybdenum
Nickel , :
Tungsten -

Index (THI) -

. ^

- ; . - . - •

Upper 95% of
Confidence

Interval of the
Mean Concentration

(mg/kgl
2.12E+03
6.96E+03
4.19E+00

, 3.90E+02
5 .1.21E+04

S.30E+01

Ca'IO'-S'EF'Ep'maR + Cs'EF»ED»1nhR'fl/PEFl
(RfDo'8WAT*36S) (RfDi'BWAT'365)

Cs - Concsntretion in soil
EP * Exposure Frequency dsys/yeer- 2SO
ED - Exposure Duration years - 25
IngR « Ingestion Rate mg/dey- 50 :
InhR • Inhalation Rate cu. m/dey- 20

PEP - Paniculate Emission Factor m*3/kg 4.63E+09
RfOo - chsmieel spscific oral chronic RfD mg/kg/dey

- ' RfDI - chemical specific inhalation chronic RfD mg/kg/day
. BW - Body Weight kg- 7O
' AT - Averaging Time years - 28

365 days/year- 385

RfD Ingeetion Inhaletion Total
RfDoral Inhalation Hazard Hazard Hazard -

(mg/kg/day) (mg/kg/day) Index Index " Index
l.OOC-03 5.306-05 1.04E+00 1.54E-03 1.04E + 00
1.14E+00 l.OOE-02 2.99C-03 2.94E-05 3.02E-03
S.OOE-03 4.29E-04 4.10E-04 4.13E-07 4.10E-O4
1.40C-02 1.00E-01 1.36E-02 1.65E-07 1.36E-02
5.00E-02 1.70E-OS 1.13E-01 3.01E-02 1.48E-01
2.00E-02 5.00E-02 1.30E-03 4.43E-O8 1.30E-03

Total Hazard Index - 1E+00
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Table 26 ! '
Calculations of Hazard Index through Ingestion and Inhalation of Sub-Surface and , ,
Remediated Surface Soil by Future Workers - L: V V~ . ,.
Using the U.S. EPA RAGS 1991 farts B & C Default Risk Equation for Non-Carcinogenic Effects
due to Industrial/Commercial Soil Exposure ; •• - ..• ' ,
METCOA Restart Site. Pulaski, PA r •

Target Hazard
.. - - ' - - •

.... .,..-

1 'Chemical
Cadmium
Copper
Lead
Molybdenum
Nickel
Tungsten

Index (THI) - .
;: <••

'. • ~ ,. - • - , -

- >

-. ' ,r '" --•- \

- ' - •-- - . -• --

+. • - •

, . v . t.

• • " * • "

• Upper 95% of
Confidence

Interval of then - f • •
Mean Concentration

(mg/kg)
6.70E+02..
6.96E+03

I 4.19E+02 ,'i
3.90E+02 r
9.83E+03
S.30E+01

- CsMO'-e-EF'ED'lnoR + Cs*SF*ED'lnhRV1/PEFl
: -• ' (RfOo»8WAT'365) (RfD!'BWAT'36S) '

Cs • Concsntration in soil i
' IF s» fxposurs Frsquency days/yeer- 250 ;

-, p CD - Exposurs Duration yesrs- 25 i
- • : - , 3 IngR M Ingastion Rats mg/day - SO j

- ;- • - - - InhR • Inhalation Rate cu. m/day - 20 1
PEF m Partieulete Emission Fsctor m*3/kg 4.63E+09 ;

,r o RfDo - chsmJcsI specific oral chronic RfD mg/kg/day
. • j ,- RfDi - chsmicsl spscific inhalation chronic RfD mg/kg/day

BW - Body Weight kg- 70 :
. > AT « Averaging Time years - 25 :

: 365 days/year- 365 ;

. - Oral -Inhalation Ingestion Inhalation Total
RfD RfD Haiard 'Hazard Hazard

(mg/ko/dey) (mg/kg/day) Index - Index Index
l.OOE-03 5.80E-05 3.28E-01 4.33E-04 3.28E-01
3.70E-02 1JX)E-O2 9.20E-02 2.94E-OS 9.21E-02
2-80E-03 4.29E-04 7.32E-02 4.13E-05 7.33E-02 ;
4.0OE-03 t.OOE-01 4.77E-02 1.656-07 4.77E-02
2-OOE-02 1.70E-05 2.40E-01 S r "2.44E-02 2.6SE-01 ;
2.00E-02 S.OOE-02 1.30E-03 4.48E-08 1.30E-03

Total Hazard Index - BC-01
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Table 27 . .
Calculations of Hazard Index through Ingestion and Inhalation of
Sub-Surface and Remediated Surface Soil by Future Workers
Using the U.S. EPA RAGS 1991 Parts 3 & C Default Risk Equation for Non-Carcinogenic Effects due to
Industrial/Commercial Soil Exposure and Using Renal-Specific RfO Values .
METCOA Restart Site, Pulaski. PA '

Target Hszsrd Index fTHI) *"

Chemical
Cadmium
Copper
Lead ;
Molybdenum
Nickel
Tungsten

Upper 95% of
Confidence

Interval of the
Meen Concentration

(mg/kg)
, 6.70E+02
6.96E+03

', 4.198+02 . :
3.90E+02 ' ,
9.83E+03 ..
5.30E+01

(RfOo'BW'AT'SeS) (RfDJ'BW'AT'SeS)

Cs - Concsntratlon in soil
Ef - Exposure Frequency deys/year - 250
ED — Exposure Duration ysart -25

i ; IngR - Ingsstion Rete mg/day- 50
InhR » Inhslstion Rate cu. m/day- 20 ;

PEP •- Paniculate Emission Fector m*3/kg 4.63E+09 •
• RfDo - chemical spscifie oral chronic RfD mg/kg/day

RfDi • chemical specific inhalation chronic RfD mg/kg/day
BW - Body Weight kg- 70

- ' AT M Averaging Time years- 25
365 dsys/year- 365

Renat*Spadfle Inhalation
RfD Rffl

(mg/kq/day) |mo:/kg/dav)
1.00E-03
1.14E+00
S.OOE-03
1.40E-02
S.OOE-02
2.006-02

S.80E-OS
1.0CE-02
4.29E-04
l.OOE-01
1.70E-OS
S.OOE-02

tngeation
Hazard
Index

3.28E-01
2.99E-03
4.10E-02
1.36E-02
9.62E-02
1.30E-O3

Inhalation
Hazard

- Index
4.88E-04
2.94E-05
4.13E-05
1.65E-07
2-44E-02
4.48E-08

Total
Hazard
Index '

3.28E-01
3.02E-03
4.10E-02
1.36E-02
1.21E-01 <
1.30E-03

Total Hazard Index - 5E-01
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Table 28
Calculations of Cancer Risk through Ingestion and Inhalation of
Sub-Surface and Remediated Surface Soil by Future Workers .
Using the U.S. EPA RAGS 1991 Parts B & C Default Risk Equation Under Conditions j>f
Industrial/Commercial Soil Exposure for Carcinogenic Effects - , - •
METCOA Restart Site, Pulaski, PA .

TR • Target Excess Individual
Lifetime Cencer Risk -

Risksd Beied Concentration •

•, '• •: ̂

-, n '- .";. •

•CMO"-6»EF'EDVRs :
BWAT'365

TR"BW'AT»365

•.; •" + ' 5""-

'• -

SFi'C'EF'W
BW«AT'36S

IRsVI/PEF)

' . T

- : :. ' ,-- * 7 • * 8F'ED((SfoMO-6'IR«) + (SFI'lRa'O/PEFJM ; .

.. '->' .'-''. *.-'•
• ' '

Concentretion In Soil (mg/kg) -
Slope factor Oral (1/mg/kg/dey) -
Slope Factor inh (1 /mg/kg/day) -

Ingestion Rate (mg/dey) -
Inhalation Rste leu m./day) •

Particulete Emission Fector (cu. m/kg) -

i " Upper 95% of
/ ; , Confidence

Intervel ef the
Chemlcel " Mean Concentration
Cadmium 6.70E+02
Copper 6.96E+03
Lead C -' 4.19E+O2 ' -
Molybdenum 3.906+02
Nickel 9.83E+03
Tunosten 5.30E +01

' ' • i

chemical specific
chsmlcel specific
chemical spscifie
SO
20
4.636+09

- '

, Slope factor
• ; " ' r Of*1

(1/mgykg/day)
0

, ' . Q '.

: i r 0 •
0
0
0

^ ..; '
: Target Excess Individual

K."
Lifetime Cancer Risk (unitless)

Exposure Frequsncy (deys/yser)
Exposure Duration (years)

Body Weight (kg)
Avsraging Tims (veers)

Slope Fector "
Inhalation , •; ;

(1 /mg/kg/day)
6.10E+00

0 /
o
0

8.406-01
- 0 -

- * . r: •
Cancer Risk

Orsl
, .. o

6 .
(; 0
0
0
0

365 dsys/yeer

' -' Cancer RIek
Inhalation

. 3.08E-09
, P ,

' ' " 0 '
0

6.23E-09
•- o

. • ' ':
- 1.00E-06
- :2so ;
- 25
- 70
- 70
- 365

. . .

Total
Cancer Risk
3.08E-O9

0 .
0

' 0
6.23E-09

• ; o '
Total Cancer Risk - ,-- 9E-09
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TOXICITY PROFILE FOR TUNGSTEN

Tungsten is found worldwide In various tungstate minerals. It is, one of the rarer metals
comprising about 1.5 ppm of the earth's crust. It is used to increase the hardness, toughness,
elasticity and tensile strength of steel. Other uses include alloys, especially for high-strength
alloys, incandescent lamp filaments, and compounds used as pigments, catalysts and analytical
reagents. Traces of tungsten have been found in seawater and small concentrations, usually less
than 1.5 ng/m3, have been detected in air. One study estimated dietary intake of tungsten to
range from 8 to 13 /ig/day (HSDB, 1991; Carson et al., 1986).

Industrial experience has indicated no pneumoconiosis to develop among workers exposed solely
to tungsten when air concentrations were about 5 mg/nr1. There is no evidence of acute toxicity
of tungsten and its compounds in humans. Lethal and near-lethal doses produce nervous
prostration, diarrhea, coma and death due to respiratory paralysis. Repeated doses not
immediately fatal cause anorexia, colic, uncoordinated movements, trembling and weight loss
(HSDB, 1991; Carson etal., 1986).

Oral Exposure

The U.S. EPA has not published oral risk reference dose (RfD) values for Subchronic or chronic
exposure to tungsten. No adverse effects were observed in patients given 25 to 80 g of
powdered tungsten metal by mouth as a substitute for barium in radiological examinations.
Tungsten metal powder given to weanling rats for 70 days at levels of 2, 5 and 10% of their diet f
resulted in no effect on growth rate of male rats but a 15% decrease in weight gain in females
when compared to controls. No oral dose-response data were available to derive an RfD
(HSDB, 1991). :

An LDjo of 2 g/kg for rats is listed in RTECS (1991). Where long-term dose-response or dose
effect data are nonexistent, it is useful to rely on whatever toxicity information is available.
Layton et aL (1987) compared oral LDJO values with acceptable daily intake (AJDI) values
derived from classical long-term no-observable-effect levels (NOELs) for a large number of
chemicals and demonstrated that the lower-bound estimate of a ratio of chronic NOELs to oral
LDso values was from 5 X 104 to 1 X 10"3 day1. Applying an additional safety factor of 100
to conservatively derive ADIs, these authors revealed that a ratio of 1 X 10"5 day*1 applied to an
LDjo would provide a high probability (>95%) of the ADI being below a human toxic intake
level. That is, if the ADI could be computed from a NOEL determined in a well-conducted,
chronic toxicity study, it would nearly always be higher than the value determined from the
LD30. A provisional chronic oral RfD is derived as follows:

pRfDe.o - 2000 mg/kg x 1 x 10*s day1 « 2 x 10'2 mg/kg/day

Environmental



The Subchronic provisional value is determined by multiplying the interim chronic value by a
factor of 5 to 10 (Layton et al., 1987).

•* 2 x 10*1.mg/kg/day ;;-y v - ,,."-.-•

Inhalation Exposure : :-: .'. . ! • ' . : . . • - v ' >: -^

There are no published risk reference concentrations (RfCs) for tungsten in the most recent
Health Effects Assessment Summary Tables (HEAST, 1991) or Integrated Risk Information
System (IRIS, 1991). Tungsten dust introduced into the trachea of rats at 50 mg resulted in
proliferation of the intra-alveolar septa, especially in those areas where dust had visibly
accumulated. The TLV for tungsten insoluble compounds is 5 mg/m3. Utilizing this TLV, in
the absence of adequate inhalation dose-effect data, and assuming a 70-kg worker inhales 10 m3
of air per workday, applying an uncertainty factor of 10 to account for sensitive human
subpopulations and correcting for 7-day exposure instead of 5-day exposure, provisional values
are derived as follows:

» 5 mp/m3 x 5 days x 10 mVday - 5.1 x 10'2 mg/kg/day (administered dose)
10 7days , 70kg,

pRfD,.] » 5.1 x 10'2 mg/kg/day (administered dose)

ZiJi. Inc. if)
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TOXICITY PROFILE FOR CADMIUM

Cadmium is a naturally occurring metal used in electroplating, nickel-cadmium batteries, paint,
and pigments (U.S. EPA, 1985). Data collected by EPA shows mean levels of Cadmium in air
to typically range from 0.0005-0.01 Mg/m3, 'Using 0.01 /*g/m3 as typical high value and 20
raVday as the ventilation rate, the respiratory intake for the adult male would be up to 0.20
Mg/day (U.S. EPA, 1985).

Acute and chronic exposure to cadmium in animals and humans results in renal dysfunction,
hypertension, anemia and altered liver microsomal activity. The kidney is considered to be the
critical target organ in humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria and aminoaciduria (U.S. EPA, 1985).

Cadmium and cadmium compounds have been shown to induce sarcomas at injection sites in
animals when administered parenterally, and cadmium chloride given by aerosol for 18 months
can produce lung tumors in rats (U.S. EPA, 1985). Cadmium is classified by EPA as a Group
Bl carcinogen (probable human carcinogen) via inhalation exposure. ̂ACGIH set a TLV of 0.05
mg/m3 for cadmium dust, fume, salts, and cadmium oxide. The PEL for cadmium fume is 0.1
mg/m3 and 0.2 mg/m3 for cadmium dust. - -.'-". ' . : " • .;

Oral Exposure

The U.S. EPA has derived two separate chronic oral RfD values for cadmium: one for cadmium
in drinking water and another for cadmium in food. (U.S. EPA, HEAST, 3rd Q, 1990),
presumably to reflect the lower bioavailability of cadmium in food, soils, etc.

verified RfDM (water) » 5 x 10"* (applies to oral intake)
• \

verified RfD̂  (food) *» 1 x 10° (applies to oral intake)

Because of background dietary : exposure, a Subchronic oral RfD value was not estimated by
EPA. No inhalation RfDs are listed in EPA's IRIS data base or the most recent HEAST (1991).
There is inadequate evidence for the carcinogenicity of cadmium by the oral route of exposure.

Friberg et at. (1974) employed toxicokinetic data on typical cadmium absorption (4.5%) and
excretion (0.01% of the total body burden per day) to calculate that intake of 0.35 mg/day
(0.005 mg/kg/day) would approach the critical (threshold) concentration in kidney after 50 years
of exposure. This indirectly calculated value is in good agreement with direct estimates of the
average daily dietary intake (about 0.6 mg/day) in patients suffering from cadmium-induced

i j toxicity in Japan (Yemagata and Shigematsu, 1970).

Because the typical total daily intake (dietary and inhalation) for the adult male is estimated to

Inc.



be about 0.028 mg/day, additional oral intake of about 0.32 mg of cadmium per day over a
period of 50 years is believed to put an average individual at risk of latent renal dysfunction.
For purposes of defining a subchronic provisional oral RfD (14 days to 7 years), this calculated
near-lifetime benchmark provides a realistic basis for incorporating an added margin of safety
for a subchronic exposure duration. By applying an additional modifying factor of 2 to account
for variability, a provisional subchronic oral RfD may be derived as follows:

0.32 mg/day * 70 kg =« 2.3 x 10'3 mg/kg/day
, 2 ,;;.... - -, (applies to oral intake:

5 - , no correction for. '.-
; • - / absorption needed)

Inhalation Exposure , ; ,.: ; . ; t .

The human NOAEL for cadmium is lower than animal NOAEL values for any organ systems
studied (ATSDR, 1987), and human data are preferred over animal data whenever good dose-
response information, is available. The lowest estimated acute lethal air concentration of
cadmium oxide in humans is 2500 mg - min/m3 (Barren et al.t 1947; Beton ft a/., 1966). This
corresponds to a concentration of about 250 mg/m3 for a 10-minute exposure, or about 5 mg/m3
for an eight-hour exposure (Friberg et aLt 1974). Friberg reports 1 mg/m3 for 8 hours as the
TDLH (immediately dangerous to life and health) level. Bernard and Lauwerys (1986) report:
that acute exposure to 0.2 to 0.5 mg/m3 may cause mild and reversible symptoms similar to
metal fume fever. The WHO (1980) identified 0.5 mg/m3 as the threshold for respiratory effects
in humans following an 8-hour exposure.

1 - - I ' ( • ; ; " * " - . - - - ' -

At lower levels of chronic exposure, the principal target organs are the lungs and kidneys
(chronic obstructive lung disease such as fibrosis and emphysema, and microglobinuria for renal
injury). At low levels; inhalation exposure effects are most prominent on the kidney without
marked lung injury.

Epidemiological data taken together from a variety of studies reveal a time* and dose-dependency
for cadmium-induced renal injury, with a value of about 500 Og/m̂ -yean being associated with
proteinuria in some exposed workers - (ATSDR, 1987): Based on a review of a number of
studies (mostly in occupationally exposed groups), the World Health Organization (WHO, 1980):
concluded that the 8-hour time-'weighted average concentration over a 20-year period should not
exceed 0.02 mg/m3 [400 G*g/m3)-years].

ATSDR (1987) defines this as a human NOAEL; Correcting for lifetime exposure and applying
a UF of 10,,a provisional, chronic inhalation^RfD:is derived assuming a'70-kg adult male
worker breathes on average 10 m3 per 8-hr workshift, as follows: - "' *

SRI 02732'nri. Sr.intlaru*.E:iv:ri>nm»'nri. Sr.intlaru*. Inc



pRfDc.( « 0.02 mg/m3 x ? davs x 20 years x 10m3 =
10 7 days 70 years 70kg

= 5.8xlO"3 mg/kg/day (this value applies to inhaled dose) ,, , •

For subchronic exposures, EPA recommends a maximum duration of 7 years. Accordingly, a
subchronic provisional inhalation RfD value is derived as follows:

pRfD̂ j = 0.02 mg/m3 x 5 days x 20 years X 10 m3
10 7 days ,7 years 70 kg , ^

«• 5.8 x 10"* mg/kg/day (administered dose) '" T <•

With regard to carcinogenic risk from Inhalation of cadmium dusts or compounds, the U.S. EPA
(HEAST, 1991) lists an upper-bound slope factor (cancer potency factor) of 6.1 risk units per
mg/kg/day of daily lifetime exposure. "Cd compounds have not been observed to cause
significant health effects when exposure is by the dermal route" (ATSDR, 1987). . -

Small quantities of Cd may'be absorbed through the skin (Wahlberg/ 1965), but dermal
absorption is not normally a significant fraction of total Cd absorption (Faulkes, 1986). _ „
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TOXICITY PROFILE FOR COPPER

Copper is ubiquitous in the earth's crust, occurring commonly as sulfides and oxides and
occasionally as metallic copper, i Copper is regarded as an essential element in mammalian
nutrition because it is required in many enzymatic reactions (U.S. EPA, 1985). '

A daily copper intake of 2 mg is considered to be adequate for health and normal copper
metabolism. The normal daily adult intake of copper from food in the U.S. is reported to range
from 2.0 to 4.0 mg per day (U.S. EPA, 1985).

Copper has toxic effects at high dose levels and is an essential element at lower levels (U.S.
EPA, 1985). In individuals with a normal copper metabolism and normal levels of glucose-6-
phosphate dehydrogenase, there seems to be a wide separation between required levels and toxic
levels (U.S. EPA, 1984). Toxic effects resulting from acute exposure to copper in laboratory
animals and humans include gastrointestinal disturbances, hemolytic anemia, renal damage, liver
damage and glucose-6-phosphate dehydrogenase inhibition. Limited data are available on the
chronic toxicity of copper. Efficient homeostatic mechanisms generally protect mammals from
the adverse effects of dietary copper excess (U.S. EPA, 1985).
EPA classifies copper as a Group D carcinogen (not classifiable as to human carcinogenicity).

Copper fiime has a TLV and PEL of 0.1 mg/m3 and copper dusts and mists have a TLV and
PEL of 1.0 mg/m3.

Oral Exposure

The U.S. EPA (HEAST, 3rd Q, 1990; IRIS, 1990; U.S. EPA, 1987) has concluded that the
toxicity data were inadequate for calculation of an RfD for copper. The IRIS database and most
recent HEAST list a value of 1.3 mg/L in drinking water as the chronic and subchronic oral RfD
values. This concentration is equivalent to the proposed MCL and MCLG (Safe Drinking
Water Act) for copper in public water supplies (U.S. EPA, 1988).

Assuming a water consumption of 2 liters/day by a 70-kg adult, a corresponding RfD is derived
as follows:

RfDM « 1.3 mg/L x UL̂ day. " 3.7 x 10*2 mg/kg/day
70 kg

An equivalent value is suggested for subchronic as EPA has indicated equivalent values in its
IRIS and HEAST criteria.

For purposes of perspective it may be noted that a concentration of 15 ppm in pig feed is
Generally Recognized As Safe (GRAS, NAS, 1977). The Recommended Daily Allowance
(RDA) for copper in man is 2 to 5 mg (NAS, 1980).

AfU0273,6.i?nt;u .Scantlnrd.s. inc.nnvironnu1



Inhalation Exposure , -; -- . , - . - . - .
No satisfactory toxicity data have been located regarding effects of subchronic or chronic
inhalation of copper and its compounds. In its Health Effects Assessment of Copper (U.S. EPA,
1984), EPA published an inhalation AIC (Acceptable Intake for Chronic exposure) based upon
t h e TLV. • . • - • - • - . : / ;

"Since these TLVs were based on extensive experience with industrial exposure, and
since no animal toxicity studies were available, it was deemed prudent to use the TLVs
as a starting point to derive a maximum tolerated chronic inhalation dose."

Assuming a 70-kg worker inhales 10 m3 of air in a workday and works 5 days per week, the
dose of copper vapor expected to be inhaled is estimated to be 1.4 mg Cu/day. Similarly,
starting with a TLV of 1.0 rag copper dust or mist/m3 of air, the dose is equivalent to 7. 14 mg
Cu/day. A UF of 10 is introduced to provide an additional safety factor for highly sensitive
subpopulations. Dividing the average dose per day by the body weight and the uncertainty factor
of 10 results in an AIC for chronic inhalation exposure of 2 x 10"3 mg copper vapors/kg/day and
a 1.0 x 10-1 mg copper mists or dusts/day (U.S. EPA, 1984). Because welding or very high
temperatures are not likely scenarios at sites where environmental media are contaminated by
copper, the provisional inhalation RfDs are most appropriately based on copper dusts (i.e.,
formation of copper. vapor is a highly unlikely event). In accordance with the HEA, a
provisional chronic inhalation value is derived as follows, based on the TLV for copper dusts:

"

pRfDc.j « 1.0 mg/m3 x 10 m3 x ? davs » 1.0 x 10'2 mg/kg/day
,10 ;, -70kg 7 days (no correction for pulmonary

. ; , ; - . , • ; absorption needed)

A similar value is recommended for subchronic inhalation exposure:

, , .,, . rr;pRfD,.i « J xIO"2 mg/kg/day
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TOXICITY PROFILE FOR LEAD

Lead (Pb) is a relatively rare metal in the earth's crust. About 65 percent of the lead produced
is used for ,ihe manufacture of storage batteries. i-. f : - : -::

' " * ' ' , . , . - . • • ' ' - • • • •- • '• : J.'" -

In rural areas, Americans not occupationally exposed to lead are estimated to consume 40-60 Mg
Pb/day. This level of exposure is referred to as the baseline exposure for the American
population because it is unavoidable except by drastic change in lifestyle or by unrealistic
regulation oflead in foods pr ambient air (U.S. EPA, 1985). : , .

Children represent a sensitive subpopulation with regard to lead toxicity. The most serious
effects associated with markedly elevated blood lead (PbB) levels are severe neurotoxic effects
that include irreversible brain damage, as indexed by the occurrence of acute or'chronic
encephalopathic symptoms;- for most adults such damage typically does not occur until PbB
levels exceed 100-120 /ig/dl. Effective blood levels for producing encephalopathy or death in
children are lower than for adults, starting at approximately 80-100 /ig/dl. Much lower PbB
levels may be associated with neurological and behavioral deficits in young children.

Experimental evidence exists for carcinogenic activity (renal tumors) associated with oral
ingestion of high doses of lead in at least one mammalian species (i.e., the rat) and some cases
°̂  rena* tenors in long-exposed human lead workers. Lead has been classified in EPA's Group
B2, according to EPA's Proposed Guidelines for Carcinogen Risk Assessment based upon
evidence of kidney tumors in rats by the oral route, but no potency factors have been published
to date by EPA. The TLV for lead is 0.15 mg/m3.

Inhalation exposure

For inhalation, it is recommended that air emissions of lead in entrained dusts be compared with
the National Ambient Air Quality Standard for Pb of 1.5 /*g/m3. This should supersede the need
for deriving provisional inhalation RfD values, however, for the purpose of consistency in units,
the values in terms of mg/kg/day may be derived as follows: - . -'•

RfDe.i - 1.5^g/m3 x l.mg x 20 mVday = 4.29 x 10"* mg/kg/day
70kg 1000 pi ; : 'ni

RfD..; - 4.29 x 10"* mg/kg/day

flfiJ02739



. - > • • • - -Oral exposure ;

In deriving the proposed MCLG of 20 Mg/L in drinking water in 1985, EPA assumed that 15
Mg/dl was the blood level of concern for infants and that infants receive 100% of their lead
exposure from tap water used in reconstituting formula. EPA used a factor of 0.16 Mg/dl per
Mg/L lead to correlate tap water lead levels to blood-lead levels. For infants with a body weight
of 4.5 kg (or 10 Ib) this translates to a provisional ADI of 4.44 x 10"3 mg/kg/day. Adults are
much less sensitive to the toxic effects of lead than are developing infants, which have a less
patent blood-brain barrier during a time of rapid and susceptible neurological development and
maturation. Adults also absorb only about 20% as much of a given dose of lead from the GI
tract as young children (U.S. EPA, 1986). In reassessing the MCL for lead, EPA reviewed
the recent toxicological data and concluded that 10-15 /ig/dl blood-lead constitutes an appropriate
range of concern for health effects that warrant avoidance (U.S. EPA, 1988). Assuming that
80% of lead intake is contributed by sources other than the site, and targeting a tolerable blood-
lead level of 10 Mg/dl in infants, a conservative, provisional ADI for chronic exposure of
workers to lead-contaminated soil, dust or other material can be estimated. •

To achieve a tolerable blood-lead level of 10 Mg/dl a daily intake in a newborn infant of 62.5
Mg of lead is suggested by the conversion factor of 6.25 to convert from blood-lead to lead in
drinking water (Ryu et. al. 1983; U.S. EPA, 1986). For a 4.5-kg newborn infant this translates
to a total dose of 62.5 jig/day. Conservatively assuming 80% of the infant's tolerable lead
intake is derived from other sources, an intake of 12,5: jig/day or 2.8 x 10"3 mg/kg/day should
not result in excessive blood-lead levels. Accordingly:

pRfl)M » 2.8 x 10'3 mg/kg/day

This provisional oral RfD is derived to be protective of newborns, the most sensitive and
susceptible population at risk, and it is anticipated to be more than amply protective of adults
and older; children, : ,

For subchronic exposure, it is conservatively assumed that the pRfDM and pRfDOH, are equivalent
for purposes of risk assessment.

pRfDM = 2.8 x 10*3 mg/kg/day
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TOXICITY PROFILE FOR MOLYBDENUM

Molybdenum is an essential metal as a cofactor for the enzymes xanthine oxidase and aldehyde
oxidase. In plants, it is necessary for the fixing of atmospheric nitrogen by bacteria at the start
of protein synthesis. Because of these functions, it is ubiquitous in food. The primary use of
molybdenum is as a steel alloy. As such, it is used in the arms industry, in aeronautical
engineering and in the automobile industry. Exposure to molybdenum occurs chiefly through
the ingestion of meats, grains and legumes. Daily intake is estimated at 100 to 500 Mg-
Ambient air in urban areas contained molybdenum at levels from 0.01 to 0.03 fig/m* while non-
urban areas have reported concentrations between 0.001 and 0.0032 Mg/m3. The world mean
soil concentration of molybdenum is 2 mg/kg (HSDB, 1991; Carson et al., 1986).

Pastures containing 20 to 100 ppm molybdenum may produce a disease --eferred to as "teart" in
cattle and sheep. It is characterized by anemia, poor growth rate an : diarrhea. Copper or
sulfate in the diet prevents the disease, and removal of the animals from pastures containing high
levels of molybdenum facilitates their rapid recovery. Prolonged exposure has led to deformities
of the joints. Experimental studies have revealed differences in toxicity of molybdenum salts.
Molybdenum sulfide was well tolerated in rats at 500 mg/kg/day and was not injurious to guinea
pigs at 28 mg/m3. Hexavalent compounds were more toxic. In rats, molybdenum trioxide at
a dose of 100 mg/kg/day, by inhalation, was irritating to the eyes and mucous membranes and
subsequently lethal. After repeated oral administration at sufficient levels, fatty degeneration
of the liver and kidney was induced. In comparison with chromium and tungsten salts, sodium
molybdate by intraperitoneal injection was less toxic in mice (Goyer, 1986).

Oral Exposure

The U.S. EPA has published subchronic and chronic oral risk reference dose (RfD) values for
molybdenum (HEAST, 1991). The RfDs were based on a study in humans exposed to 50
Mg/day of molybdenum via their drinking water (Chappell et al.t 1979). The authors identified
a NOAEL for biochemical indices of 0.004 mg/kg/day. Utilizing an uncertainty factor of 1,
EPA derived the following oral RfD values:

= 4 x 10° mg/kg/day

RfDM * 4 x 10° mg/kg/day

Inhalation Exposure

There are no published inhalation risk reference concentration fRfCs) for molybdenum in the
most current HEAST (1991) or IRIS (1991). Rabbits gi.-n a suspension of powdered
molybdenum intratracheally in doses of 70 to 80 mg/kg developed diffused pneumoconiosis with
interstitial pneumonia. Fumes from arcing molybdenum metal causes kidney and liver damage
in animals. Inhalation of molybdenum compounds in high concentrations may be irritating to

r.r'.v.ron 4BI02J&2.:::.\-K.ilVa:̂ ar3s!Tnc.



the upper respiratory tract. The TLV for insoluble molybdenum compounds is 10 mg/m3. Since
no inhalation dose-response data are available, the TLV will be used to derive RfCs.

The RfCs are derived assuming a 70-kg worker inhales 10 m3 of air/workday and is continuously
exposed (7 days instead of 5 days).; An additional safety factor of 10 is applied to account for
sensitive human populations.

pRfDT]'.'» 10 mg/m3 x 5 davs x \Q mVday *= 1 x 10"1 mg/kg/day
10 7 days 70 kg (administered dose)

1 x Ifr1 mg/kg/day (administered dose)

E:r.-iron«i.¥.«!WfW;*». Inc.
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TOXICITY PROFILE FOR NICKEL

Elemental nickel is not commonly found in nature as the pure metal, but occurs as sulfides,
irsenides, antimonides and oxides or silicates. Nickel is common in a wide variety of foods.
Reported dietary levels of nickel for U.S. consumers range from 165 to 900 Mg/day- Average
values range form 400 to 500 Mg/day (U.S. EPA, 1985). •_ .•'.''. -t

The absorption of dietary nickel from the gastrointestinal tract appears to be quite low, with the
majority of nickel excreted in the feces. Laboratory studies have demonstrated depressed body
weight gain, alterations in hematology parameters, cytochrome oxidase activity and iron contents
of organs following high dose oral exposure (U.S. EPA, 1985).

The chemical form and route of exposure are important factors in determining the carcinogenic
potential of nickel. Metallic nickel, nickel subsulfide and nickel carbonyl, which are insoluble
nickel compounds, have been shown to produce tumors through inhalation exposure in animals.
Intravenous injection of nickel carbonyl has also been shown to result in liver and kidney
sarcomas in animals. In humans, it has been demonstrated that the incidence of respiratory tract
cancers in nickel refinery workers is significantly elevated. However, nickel has not been shown
to be carcinogenic through oral exposure. The results of several studies suggest that 5 mg/L
nickel in drinking water is not carcinogenic in rats and mice. Data are not available concerning
the potential carcinogenic effects of ingested nickel compounds in humans (U.S. EPA, 1985).

;- ' "•''•'' • : • ;" "'' •;'<"''- ' " ..' '.". -.'"... .'./'- i' '. ' > ••
Nickel has been classified in EPA's Group A, according to EPA's Proposed Guidelines for
Carcinogen Risk Assessment. The TLV for nickel metal, insoluble and soluble compounds, is
0.05 mg/m3. "; - i - - / ; _

Oral Exposure •••'-

The U.S. EPA (HEAST, 3rd Q, 1990) has derived oral RfD values for nickel based upon long-
term studies in rats given 100 ppm nickel sulfate (5 mg/kg/day) in the diet. The oral RfD is
under review by EPA's RfD Workgroup.

RfDCH) - 2 X 10-2 mg/kg/ddy

RfDM - 2 x 10*3 mg/kg/day

Inhalation Exposure

No inhalation RfD values are listed in .EPA's IRIS database or the most current HEAST. The
lung is the target organ of nickel toxicity in humans, but specific dose-response information for
respiratory effects in humans is not available (ATSDR, 1987). A LOAEL for short-term

f.ic. i*S



exposure in rats was provided in a study by Bingham et aL (1972) in which exposure to nickel
chloride or nickel oxide at 0.109 mg Ni/m3 for 12 hours/day, 6 days/ week for 2 weeks resulted
in hyperplasia of the bronchial epithelium and mucous secretion. A study of Ni dust, rather than
NiO or NiCl2, of greater duration (up to 8 months; 6 hrs/day* 5 days/week) at the comparable
air concentration of 0.13 mg/m3 resulted in no structural changes, but did produce increased
phospholipids and phosphatidylcholines (Curstedt et ai.t 1983), indicating an effect on type n
cells without an interference on cellular mechanisms for alveolar clearance. The ATSDR (1987)
considers the Curstedt et aL study of Ni dust at 0. 13 mg/m3 as a subchronic NOAEL. On this
basis, a provisional chronic and subchronic inhalation RfD value may be derived, utilizing a UF
of 1000 (10 for species extrapolation, 10 for less-than-lifetime evidence, and 10 for human
variability). Assuming a rat weighs 0,35 kg and breathes 0.26 m3 of air:

0.13 mg/m3 X 0.26 m3 X 6 hrs X 5 davs » 1.7 X 10* mg/kg/day
1000 0.35 kg 24 hrs 7 days

pRfDM - 0.13 mg/m3 X 0.26 m3 X 6 hrs X 5 days » 1.7 X 104 mg/kg/day
1000 0.35 kg 24 hrs 7 days ;

For purposes of comparison, it may be noted that if the pRfD,.j were derived from the TLV. of
0.05 mg/m3 (as Ni), the provisional inhalation value would derive to 5.1 x 10"4, which is in
fairly good agreement with the values derived from animal data.

Nickel refinery dusts have been associated with occupational cancer. The U.S. EPA has
classified nickel as a Group A carcinogen. An inhalation potency slope factor of 8.4 x 10"1 risk
units per mg/kg/day of lifetime exposure has been published by EPA (Iris, 1990; HEAST,
1990). No evidence is available to indicate that nickel may be carcinogenic via the oral route
of exposure.

sr.vtromt flJ?JO?7j*& Atenr.ii Manilard*. me. v*}
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APPENDIX H

RESPONSE ACTION ALTERNATIVE
COST ESTIMATES
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00

«®
?&

00s
a

MA
TE
D 
RA
NG
E O

F

1RI0275I



IO
N
 I
TE
MS

<w
5fl
Zo
B-c/5
H
G£

S44
44

"fi

8"

O

irts

E
I
J3jeo
t>
.«

3

f?

S

.•*i>*•
CO.tf

Te
m

a-• - — -a

s (
Ele

ctr
ic,

 La
bo
r,

 cc
t.

Op
er
a

6 
Te
st
in
g

o
*N
44

s
De
ed

 Re
st
ri
c

Su
bt
ot
a

*to

B
. CO

.2
e*«

• Cfl
'B
•15 Su

bt
ot
a

a
I

Co
nt

in
en

c®

a

CO

>8
.o.en
<§

ĈO
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APPENDIX I

AIR MONITORING REPORTS
(RADIOLOGICAL AND NON-RADIOLOGICAL)
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BAPIOLOGTrAT. ATR MONITORING PFPOPT

The following formulas were used to calculate the true concentration oflong lived nuclides
collected on the high volume air samples; : •-- • '."";• ' V/ - -; ; . : "

Where: " C2 « 24 hour count (t2)

1 ! At " *""« i2*l

i :

I If measurements

..." .. - ...•„ ...-,..t.«=
1

Therefore:

„. ...c.

are made exactly at 4 hours l

.20 vide*?. -0271

- C2- 0.271 Cl
0.729

md24

- -

•
hours then;

I
t i
i

•---•' — - • - - - - -- - - -"

Concentration -« C
EmR

Where: Concentration • disintegrations per minuteAneter*
c » *counts/niinute t. \ _.--
m « # of minutes of sampling
R * sampling rate in meter'/minute r
E «= efficiency of counter ,

on -
-, t. - » v'

Concentration » Cx
Z22£mR

Where Concentration • micToCurics/ccntimeter3
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RADIOLOGICAL AIR MONITORING RESULTS
SUMMARY TABLE

SAMPLE

1

2

3

4

DATE
1991

12/06

_12/08

12/09

12/12

TIKE

420

13tf

1030

1100

CFM

??

\\
25

25

SAMPLE
TIME
MINUTES

10

10

10

10

i

COUNTto

394

536

659

!3$J

.!

COUNTtl

2

6

r.
*?

COUNTtZ

0

0

9
0

,

. E

.329

.347

_i?l*

r363

.

0PM

0

Q

0

0

CONCENTI^^N
*C1/cm*

0

0

0

0

W

SAMPLE * LOCATION .. MAP LOCATION

1 DECON AREA (DECONNING DRILL BITS) 2
' •' j ' . ' ' . ' . . ' .'

I OECON AREA (WHILE;DRILLING) 2

3 SAFETY TRAILER (DRILLING) 1

4 DECON AREA (DRILLING) 2

flRI02759
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NON-RADIOLOGICAL AIR MONITORING REPORT
METCOA RESTART SITE
PULASKI, PENNSYLVANIA

Samples for non-radiological air monitoring parameters for the second mobilization of Work
Plan No,2 were collected on December 12, 1992 at the METCOA Restart Site. Air samples
were taken by Richard Lenius, Laidlaw Environmental Services Site Health and Safety
Officer. Personnel air monitoring samples were collected in the "breathing zone" (BZ) of
select persons during normal working activities. In addition, high volume air samples were
taken at four (4) locations during work activities (including two (2) downwind locations, one
(1) upwind location, and one (1) location at the safety trailer). Air sampling pumps were
calibrated with a primary standard. Known air volumes were collected and samples were
analyzed following standard methods of the National Institute for Occupational Safety and
Health (NIOSH). Air samples were collected on the appropriate media (37 mm for
personal air samplers, 8" by 10" for the high volume samplers) and analyzed for metals by
a Jarrell Ash Emission Spectrometer. All air samples were analyzed by the Wisconsin
Occupational Health Laboratory (WOHL) using an in-house method based in NIOSH 7300.
WOHL is accredited by the American Industrial Hygiene Association.

All air sample results are representative of the collected time period No assumptions are
made for the unsampled periods. All concentrations are given in milligrams of substance
per cubic meter of air (mg/m3) except for blank samples which are reported in ug/filter.
The laboratory report is included with this report

[
The results indicate that personal air samples collected on December 12, 1991 revealed
levels less than the detection limit for the 11 metals analyzed for. The high volume air
samples revealed levels of two contaminants aluminum and zinc to be present at the
minimum detection limit for two of the sampling locations (one down wind and at the safety
trailer). The recommended threshold limit value's (TLV)'s for these analytes is 15 mg/m3
for aluminum as "total dust" and 10 mg/m3 for zinc oxide as "total dust". Values
encountered in the samples as analyzed are below the recommended TLVs for these
analytes. * -



. in Reply Pitasc Rtttr 10:STATE LABORATORY OF HYGIENE
UNIVERSITY OF VvtSCONSiN ' ! 'Wisconsin Occupational Health Laboratory
CENTEP FOR HEALTH SC.ENCES ', !-™£$«»S \ -

: December 17; 1991 * • (608) 263-6550 j
' ' • ;', ; '• . ' : ; • • . . FAX (608) 263-6551 !

Mr." David Spencer ,'! ! : ••-'""• '" : ; ' • - , .:: -:
Laidlaw Environmental ; ! , . ' ' • • . ! > ! ? . . "•
1123 Lumpkin Rd i • : .-.--•--;":-:! ;
P O B o x 19529 ; ! , . - ' ! • " ' ; r i l "
Houston, TX 77224 • - ; : i < -. .- : ; • • • • <

.. . _ "-; : ; RE: Project #23 ; Metcoa Restart Site - ;
Dear>Mr. 'Spencer: - ^ . '.. . ...' .:'.. .„ . . .. . .:'.A...' -..' . ..... _.. ..,._.. -. - ,._.„ ._

f j ' ?

Below are results for samples we received on December, 13, 1991 for analysis:
-- MET 1212- „ p-000 ^ f - - -

Sampled 01 DW 02 PW 03 ST 04 UW Bl 1 - - 2 3 - 4 Bl

L ^ Samples reported out

Substance
Aluminum . , '<
Beryllium! ><t . .
^idmium ; <
italt <

- _ -^
Chromium ,<
Copper '..• <
Manganese <
Nickel • ' ' <
Lead <>
Antimony <
Zinc <

1 :
!

:.001 .001 ;
:.oooi <.oooi
:.001
:.Q01
:.001
:.00l
:.001
:.001
:.001
:.00l
:.001

' "<",

< -

<.

<J

<.

<d

<-

<-
i

• •

001
001
001
001 ;

001 ""
001

001
001. • . ?
001

.001
<T.6oo:
<.OQ1
<-001
<.001
<.OQ1
<.001
<.001
<.001

, -

<;opi
.001

in mg/m3

.
<

L <
<

,/ <
<

;." <
..... <

;- <
f ' <
f .- . :

<
, i
: , <

•
.001
.0001
.001
.001
.001
.001

,001
.001
.001
.001
• 001 :

except blanks - ug/ filter'

49 ! <.01
<.6s~"<.6odi
!C.5

<.5
1.1
6.1

2-2
2.3
5.1
1.7
12

<>001
:<.ooi
<.001

; <.00l !

. x.OOl
<.ooi
<.ooi
X.002

; .'

<.002 '

<.01 <.01
<,OOOK.0001
<,001
X.001

• - »

<,001
<.001
<,001
<.001
<.001
<.002
<.002

<.001
<;ooi
<.001
<.001
<.001
<.001
<.001;
t

<.002
.̂002

;

<-01 <5
<.0001 <.
<.001 <.
<.001 <.

-<-.-bbi <.
x.OOl <.
<.ooi <.
<iOoi <.

i ;

<.obi .6
i . •

<-002 <1

<-002 <i

If you lave any questions regarding.these results, please feel to contact me.

u
rlfc'Rei

Sincerely ' •-" *̂~~'~**~~~ ' p L/ f' *."'.( x :

Lylfe'Reichmann, CIH, Chemist^Supervisor

LR/ms , .;





APPENDIX I

AIR MONITORING REPORTS
(RADIOLOGICAL AND NON-RADIOLOGICAL)

*• f



RADIOLOGICAL AIR MONITORING REPORT

The following formulas were used to calculate the true concentration of long lived nuclidcs
collected on the high volume air samples;

1-e

Where: C2 - 24 hour count (t2)
Cl « 4 hour count (tl)
At =- timet2-tl

If measurements are made exactly at 4 hours and 24 hours then;

t » 20 and e-4* • 0.271

Therefore:

- 0.271 Cl
0.729

Concentration - C
EmR

Where: Concentration » disintegrations per minute/meter9
c « counts/minute
m * # of minutes of sampling
R « sampling rate in zneterYminute
£ - efficiency of counter

on

Concentration « Cx !Q-a
122EmR

Where Concentration » microCuries/centimeter*



RADIOLOGICAL AIR MONITORING RESULTS
- • • - • - ; SUMMARY TABLE

SAMPLE

J

2

3

4

-

DATE
1991

12/06

12/08

12/09

12/12

TIME

420

1310

1030

1100

.'

,-

CFK

„.

25

25

25

25
,

SAMPLE
TIME
MINUTES
... .. . .--- •-

10

10

1°
10

- •

_---•••

; ..

COUNTto
.._._ ,. - ....

394

536

656

J361

.---•••

-- '

COUNTtl

2

6

1

4*

COUNU2

0

0

0

0

_ . ,.

--,-* -
--+

.329

;347

7?1*
r368

,'

:

:,.. -

' '"

. ,

^̂ .

DPM

0

0

0

0

CONCENTRATIC
} #C1/cn'

,

0
9
0

0

:

SAMPLE I LOCATION ~ - MAP LOCATION

1 DECON AREA (DECONNING DRILL BITS) I 2

2 OECON AREA (WHILE DRILLING) : - 2

3 .SAFETY TRAILER (DRILLING) I 1

4 DECON AREA (DRILLING) - -~2

flRI02766
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NON-RADIOLOGICAL AIR MONITORING REPORT
METCOA RESTART SITE
PULASKI, PENNSYLVANIA

Samples for non-radiological air monitoring parameters for the second mobilization of Work
Plan Ko.2 were collected on December 12,1992 at the METCOA Restart Site. Air samples
were taken by Richard Lenius, Laidlaw Environmental Services Site Health and Safety
Officer. Personnel air monitoring samples were collected in the "breathing zone" (BZ) of
select persons during normal working activities. In addition, high volume air samples were
taken at four (4) locations during work activities (including two (2) downwind locations, one
(1) upwind location, and one (1) location at the safety trailer). Air sampling pumps were
calibrated with a primary standard. Known air volumes were collected and samples were
analyzed following standard methods of the National Institute for Occupational Safety and
Health (NIOSH). Air samples were collected on the appropriate media (37 mm for
persona] air samplers, 8" by 10" for the high volume samplers) and analyzed for metals by
a Jarrell Ash Emission Spectrometer. All air samples were analyzed by the Wisconsin
Occupational Health Laboratory (WOHL) using an in-house method based in NIOSH 7300.
WOHL is accredited by the American Industrial Hygiene Association. -

All air sample results are representative of the collected time period No assumptions are
made for the unsampled periods. All concentrations are given in milligrams of substance
per cubic meter of air (mg/m3) except for blank samples which are reported in ug/ffltcr.
The laboratory report is included with this report - -

The results indicate that personal air samples collected on December 12, 1991 revealed
levels less than the detection limit for the 11 metals analyzed for. The high volume air
samples revealed levels of two contaminants aluminum and zinc to be present at the
minimum detection limit for two of the sampling locations (one down wind and at the safety
trailer). The recommended threshold limit value's (TLV)'s for these analytes is 15 mg/m3
for aluminum as "total dust" and 10 mg/m3 for zinc oxide as "total dust". Values
encountered in the samples as analyzed are below the recommended TLVs for these
analytes. . . .. „ ... „ ,,,, „ . .., . -c, ; , ' . , -

flRI02768



STATE LABORATORY OF HYGIENE in Reoty PIMM R*'v to.
! UNIVERSITY OF WISCONSIN i Wisconsin Occupational Health Laborator

CENTER FOR HEALTH SCIENCES Madison. Wl
December 17, 1991 ' (608)263-6550

FAX (608) 263-6551

Mr. David Spencer '
Laidlaw Environmental
1123 Lumpkin Rd
PO Box 19529 , •
Houston, TX 77224 ;

, , RE: Project #23 Metcoa Restart Site
Dear Mr. Spencer:

Below are results. for samples we received on December 13, 1991 for analysis
MET 1212- P-000

Sample* QJ DW 02 pw 03 ST 04 UW Bl 1 2 34 Bl

Samples reported out in mg/m3 except blanks - ug/filter

Substance
Aluminum
Beryllium
Cadmium
>balt

Chromium
Copper
Manganese
Nickel
Lead- • '-" ; '•
Antimony
Zinc

<.001
<.0001
<.001
<.001
<.001

. <.ooi
<.001
<.001
<.poi
X.001

<.001

.001
<.0001
<.001
<.001
<.001
<.001

, <.001
C.O'Ol

:~. C.001

<.001
.001

.001
<.6ooi
<.001
<.001
<.001
<.001

<.001
<.001

1 <.001
<.001
.001

<.001
<.0001
<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001
<.001

49 <>01
<-05 <.0001
<.5 <.001
<.5
1.1
6.1

2.2
2.3
5.1
1.7

12

<.001
<.001
<.ooi
<.001
<.001
<.OQ1
<.002
<.002

<.0001<
<.001 <
<.OOI
<.001

<.001
<.001
<-001
<.002

<.002

<
<
<

<
<
<
<

<

.0001 <

.001 <

.001 <

.001 <

.001 '<

.001 <

.001 <
,001 <
.002 <
.002 <

.01

.0001

.00-
• v U i^^

.001

.001

.001

.001

.001

.002

.002

<
<

J
<
<
<
<

.t
<1
<1

If you lave any questions regarding these results, please feel to contact me.

Sincere;

•I
Lyls7 Reichmann, CIH, Chemist Supervisor

LR/ms
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APPENDIX!

MEDICAL SURVEILLANCE PROGRAM RESULTS _.
i j ' e ;
: ... ,,V, V' ;^ '-'*' \ :''•'' : • . •' " • •• - - • \ - ,' >-..., ,"> I
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*«WiituUft cAruaunt
JRO DTK 1?«! • j

PAfit 1

X

1

,
V

.

\

. . . . NfflE

ZANDER, CLARK . ; ... .
ALLEN. RICHARD .. -

ALLENDER, KAREN., ; _

BANIPAL, BENNY

BARTO, WOE ....'. . .... _

BEECHER, SHIRUY. ._..._.. „.

BISUAS, RRINAL ..:..... ..

BRADY, WLEREA

BRANCH, ERIC „

CERNANSKY, DON .........

COATS, SCAN. .
;

OAHSON, TlnOTHY

1 'COTT^^ | . .. .,..

DIA2.HARCQ

OtLLOh, FRANK

"ISHER, HILLIAn

GALIAGHER, CHARLIE
————————————————
GREEN; JOHN
CURES, CREC

HOLTON, CLARENCE•
HONE, HAKTIH

LAOY( RICHARD L

IEE, RICHARD

LENIUS, RICHARD

'TNG, CAROL
) —————————————

SSI

422-92-2594

239-27-3303-

211-34-2447

151-77-4379,

062-46-0478

172-52-7244

066-66-6177

444-81-0107

569-65-4457

105-48-1573 .

281-50-8479

168-38-6706

428-04-7W4

453-81-8837

273-30-9245

N/A

056-38-0418

434-37-4457

428-47-8329

189-34-5223

198-46-7292

415-84-3192

211-44-5406

455-47-1701

261-81-6210

BIRTH OATE

07/29/43

09/02/67 -'-

04/09/47 :

10/20/58

10/13/53

08/19/64

12/20/44.

01/07/71

04/14/66

10/25/59

09/04/53-

08/01/40

06/22/63

11/24/48

01/20/38

N/A

09/14/49

11/14/45

10/09/67

04/21/45

05/02/57

01/17/51

10/06/55

12/30/67

08/19/63

COnPANY

ROBBIE 0. HOOD

LAIOLAIf

KEYSTONE

EPA/TAT ,

OEflAXiniS

KEYSTONE

TAT

CSX -

ROBBIE 0. HOOD

ESI

LAIOLAII

KEYSTONE

C.S.I. SERVICES

LAIDLAU •

KEYSTONE . :

KEYSTONE

NSSI

GSX

GSX-LAIDLAU

JK VIC

ENUIA. STANDARDS

OE minis
QUENTim GEOPHYSICS

CSX SERVICES

EPA

OATE ISSUED

07/16/91 -

09/14/91

07/02/91

08/12/91 -

07/08/91

07/02/91

07/18/91

07/18/91 ;

07/14/91

07/23/91

07/16/91

07/02/91

07/15/91

07/27/91

07/02/91

07/27/91

07/16/91

07/22/91

07/29/91

08/06/91

07/08/91

07/08/91

08/12/91

07/16/91

08/01/91

OOSE(nftn)

SKIN

:•-.-+
/V-l- -——— I]

- .0

;; 22

, ;;•?
0

;.-;-;?
r o
0

" V

•- Ay

9

,. , A

0

0

0

0

0

22

17

0

0

U

0

23

UHOLE BODY

-a
- - 33

r'—-~— 0

........ 22

- 0

~ 0

0

: - o
.;.....-!

.
'

- 0

- - 0

0
0
0

~ ' 0

0

0

22

17

0

0

14

0

23

URINE ANALYSIS (pCi/M

TH-22B

-•-••-.:-•:,

— ••-;
- o.oo

• - o.oo
..... J- ._,. .

••"•; "
• -f " -

0.00
A flft'...... .....

0.00
- o.oo

•' - * ' '

• ? .: i -

0.00

0.00

0.00

*

'
0,00

0.00

0.00

0.00

TH-232

;..;r
;; ;:«• ,
;-•.>.;

.0.00

•;;o.oo

"."."V-
... f-

": .•"-;
0.00

. J.oo
;•-.?•-,

-; ;r:;.
; 0,00
——O.JO

• • - i* t

t

0.00
1

0.00

0.00 i

•
i

•

0.00

0.00

0.00
——— i

0.00

~̂ ;
IN ANALYSIS COLW1H INDICATES NO SATtPLE SUBNITTED IN THIS PERIOD

PESniSSIBLE QUARTERLY DOSE* SKIN 7500 RREtlt HHOLE BODY 1250
PERMISSIBLE THORIlin IN URINE IN PICOCDRIES/LITER>

TH-228 I.I TH-232 1.34 flfi!02773



HETCOA RESTART RADIATION EXPOSURE REPORT
3RD 8TR l?9l

PAGE 2

NAME

'URPHY, HET2EL

PEAK, HUBERT

RICE, scon
SCELSI, JOE

SHULER, BOB

SIKDAR, HIRONROY

SPENCER, DAVID

STima, OASVW C.

TILLISUCLINT_

TRfiVERS, HARK

UflNCORDER, BOB ...

HILER, GARY

Hi... JS. 3EFFERY R.

.sst...

171-12-0439

187-34-6886

211-60-8855

172*44-1929

202-38-1343

188-64-6273

391-64-6684

239-27-3303.

453-33-9725

331-50-5111

198-58-9729.

176-60-9092

192-44-5396 ;

BIRTH OATE

02-24-20

03/27/44

02/15/68

08/29/61

02/12/64

11/28/47

03/15/45

02/27/71

12/16/61

U/23/54 .

06/15/66

06/14/67

08/10/68

CQtlPDNY

KEYSTONE .

KEYSTONE

TAT . _

KEA. INC.

KEYSTONE

TAT

LAIDLAH

KEYSTONE

GSX-LAIOLAH

OE rtAXiniS

EPA/TAT.

EPA-Tfll, _

KEYSTONE .

DATE ISSUED

07/02/91

07/02/91

07/29/91

07/29/91

07/12/91

07/22/91

07/24/91

09/09/91

07/29/91

08/01/91

07/15/91--

07/08/91

08/13/91

DOSE fnRn)

- SKIN

0

0

0

- U

0

0

0

- 13

0

27

0

0

24

ItHOLE BODY

-0

... .. 0

o
u
o

...... 0

0

13

0

- 27

0

o
24

URINE ANALYSIS (pCi/1)

TH-228

i

t - -

•

.... • . .

.. »-

*

«

.4 . —

0.00

•

•

- - t -

• -

TVy

... - « .

•

•

• -

. k-

• - t •

- t

-- " '

0.00

t'

. . .,» ..

'' \ J******. . . .«.. -

* IN ANALYSIS COLURN INDICATES NO SAHPLE SUBfllTTED IN THIS PERIOD
IflXinim PEIH1ISSIBLE QUARTERN OQSE> SKIN 7500 nfiEhi UHOLE BODY 1250 FIREfl.
•xinun PEKmssiBLE THomun IN URINE IN PICOCURIES/LITERI
-228 1.1 . TH-IJ2 1,34 . . ...... ... . ... - -



4THOTR 1991 . .
, PAGE 1

j NOTE
:

_JiOER,' KAREN

IALLRON.BILLr .
BARTO. HAYNE

BEECHER, KENNETH

BEECHER, SHIRLEY

BRANCH, ERIC

BRUCEVOOD, F.

CARTER, JOE

CERNANSKY, DON

DMSON, TinOTHY
1
.DAY, scon
iDILLON.FRANK

JOHNNY III

HEATH, RICHARD

iHOHE.rtARTIN R.

HADY, RICHARD
1
LEDNEY,niKE

LENIUS, RICHARD•
WRPHY, HETZEL

PEAK, HUBERT

!3TtrTELL,DAUIO C.

, TUCKER, TOni
;«OR0ER, ROBERT

HADDELL, CURT

y'"»AL. fttRTY

SSI

211-36-2467

191-20-1253

062-48-0478

545-23-4220

172-52-7246

569-45-4457

184-44-1268

233-92-1045

185-48-1573

168-38-6706

428-04-7044

273-30-9265

434-37-4457

217-92-2174

198-46-7292

415-86-3192

173-32-8483

455-47-1701

171-12-0639

187-34-6886

203-56-6588

168-40-497?

198-58-9729.

195-58-3954

187-64-0057

BIRTH OATE

04-09-47

07/18/28

10/13/53

11/15/47

08/19/64

06/16/66

07/14/53

09/12/42

10/25/59

08/01/60

06/22/63

01/30/38

11/14/45

09/28/62

05/02/57

01/17/51

03/25/40

09/12/47

03/24/20

03/27/44

02/27/71

04/14/50

04/15/66

09/04/65

01/03/71

: COftPANY

KEYSTONE ...... ..

KEYSTONE ._

DE HfininiS

KEYSTONE

KEYSTONE

GSX

ELOREDGE

EPA/TAT

ESI

KEYSTONE

GSX

KEYSTONE

GSX

ESI

ENVIRON STANDARDS

DERuims
KEYSTONE

GSX

KEYSTONE

KEYSTONE

KEYSTONE

KEYSTONE

EPA/TAT

PA BRULING

PA DRILLING

OATE ISSUED
i1'"*

10/05/91.

12/27/91

12/12/91

U/04/91

10/05/91

12/08/91

12/18/91

12/03/91

12/05/91

10/05/91

12/03/91

10/05/91

15/05/91

12/11/91

12/12/91

12/03/91

12/20/91

12/03/91

10/05/91

10/05/91

10/05/91

12/15/91

12/03/91

12/04/91

12/04/91

DOSE (iRe»J

SKIN

0

0

: o
•..; :< o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

J
0

0

0

0

0

0

HHOLE BODY

.0

_/.... ....0

" 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

URINE ANALYSIS (pCi/l)
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N3SI/SOURCES S. SERVICES, INC.
P.O.BOX 34048 HOUSTON. TEXAS 77234 ' AflEA CODE

: FAX 713/641-6153 TU 160810 NSSI MUT

Apyil 10, 1992

Laidlaw Environmental Services
2039 Willow Springs Lane
Burlington, NC 27215
Attn: Stan Coates

Dear Stan:

On the third quarter of 1991 personnel dosimeter report, it was
noticed that ten individuals are recorded as having received
(although 50 to 100 times less than the allowable limit) an
exposure, . <

After reviewing these individuals' activities on-site at_ that
time, it was determined that the exposures must be in error
because some1of the individuals never entered the restrictedzone. - - - • • - • • • • • - - - - -

A review of the badge assignment log indicated that all ten of
the individuals were issued badges from a particular batch that
was sent on an overnight delivery by Federal Express in response
to a request by the site that they were running lower on spare
badges.

Since Federal Express frequently transports radioactive material
packages, it would be a safe assumption to make in this case,
that this shipment of badges probably came in close proximity to
a radioactive shipment along the way.

In the future, I would recommend that all shipments of personnel
dosimeters be shipped using the U.S. Postal Service since they by
regulation limit any radioactive shipments not to exceed 0.5
mR/Hr. on the surface of the packaging.

If you need further clarification, please contact me.

Sinceyal1

Charles TfGallagher
Technical Services Manager

CTG/vw ' V,
Ref. #92303

flRI02778


