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1.0 INTRODUCTION

Remcor, Inc. (Remcor) has been retained by The Aluminum Company
of America (Alcoa) to conduct a preliminary radiological assess-
ment of a portion of the Cleveland Works. The assessment con-
sisted of collecting soil samples from locations specified by
Alcoa in the permanent mold division area of the Cleveland Works.
The field portion of this project was conducted between August 13
and 15, 1990. The soil samples were analyzed in an off-site lab-
oratory for thorium and uranium based radioactivity. This report
describes the field sampling work and the analytical methods and

presents the data resulting from this work.

1.1 SITE BACKGROUND AND DESCRIPTION

The Alcoa Cleveland Works is a large, multiple function aluminum
refining, casting, and finishing facility located at 2210 Harvard
Avenue in the villages of Newburgh Heights and Cuyahoga Heights,
suburbs of Cleveland, Ohio (Figure 1). The permanent mold cast-
ing division area is located at the southeast corner of the
Cleveland Works. This is an idle facility currently being pre-
pared for possible sale or reconstruction. The project site lies
near the south and east boundaries of the Alcca property. The

assessment area location is shown in Figure 2.

The properties of other owners contiguous to the assessment area

are as follows:
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The property to the east is owned by the McGean-Rohco

Chemical Company (McGean). This site was formerly owned
by Chemetron Investments, Inc. (Chemetron), a subsidiary
of Allegheny International, Inc. Portions of this prop-

1

erty are the subject of an ongoing effort to remediate low
concentrations of depleted uranium.

The property to the south is an out-of-service railrocad

track owned by the Newburgh and South Shore Railroad
Company (N&SS).

T"he assessment area was extended onto the N&SS property at the
direction of the Alcoa project engineer. Steel fabric fences,
about eight feet in height, mark the approximate property lines
between the Alcoca, McGean, and N&SS properties. The railroad
property and a strip of the Alcoa property about six feet wide
adjacent to the fence are surfaced with gravels, cinders, and
natural soils. The remainder of the Alcoa property in the

assessment area is paved with concrete.

According to the Alcoa project team, the assessment area is a
portion of land where American Magnesium Company (AMC), a wholly
owned subsidiary of Alcoa, was located. AMC was dissolved in
1954. AMC is reported to have used this site to process and
fabricate magnesium metal for a variety of products. Some of the

magnesium processing and fabrication activities conducted by AMC

are reported to have involved the use of radicactive thorium-

containing materials as hardening agents. This use of thorium is
reported to have been initiated around 1900 and to have halted
before or during 1954. It should be noted that Remcor has no

formation describing the quantities or forms of thorium used by
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AMC. According to the Alcoa personnel directing this assessment,
activities conducted by Alcoa or its subsidiaries at this site
have not involved the use of thorium or other radicactive mate-

rials since 1954.

As part of the shutdown and decommissioning of the permanent mold
casting division area, Alcoa has performed a variety of environ-
mental investigations. These investigations included a surface
radiation survey, described in Section 1.3, which indicated an
area of elevated surface radiation along the fence line between
the Alcoa and N&SS properties near the southeast corner of the
Alcoa property. Alcca retained Remcor to conduct a preliminary
radiological assessment of this area of elevated surface radia-
tion, and Remcor's assessment has been limited to this area and

'

its immediate surroundings by Alcoca's direction.

As reported by Alcoca, there are no underground utilities in the
assessment area. Overnead wires directly above the fence are
believed to be inactive. However, the borings were lccated to
avoid contact with these wires. The railroad track in the as-
sesswent area is inactive and was not an impediment to this

project.

1.2 APPLICABLE REGULATIONS

The U.S. Nuclear Regulatory Commission (NRC) has regulatory au-

thority over radiological assessments and remediations. The NRC
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regulations are published in Title 10 of the Code of Federal Reg-
ulations (CFR). However, this site is not currently the subject
of an NRC radicactive materials license, so NRC regulations are
not directly applicable. Specific NRC regulations do provide
valuable guidance to this assessment program relating to worker
safety and environmental protection. The NRC regulations used as
guidance in this project include Part 20 of Title 10 of the CFR

(10 CFR 20), "Standards for Protection Against Radiation."

1.3 PREVIOUS INVESTIGATIONS

The current Remcor work is the fourth effort to assess potential-
ly elevated thorium content in this area of the Cleveland Works.
In these efforts, the radionuclide of principal concern has been
Thorium=-232 (Th-232). The three preceding efforts are identified
as follows:

e In 1985, Oak Ridge Associated Universities (ORAU), working
for NRC, collected 10 soil samples from 5 shallow borings
along the Alcoa-N&SS fence line. The analytical results
from these samples indicated elevated thorium contents in
some of the soils in this area.

e In 1989, NUS Corporation (NUS), working for Alcoca, con-
ducted a limited survey of surface radiation in the yard
areas and building ground floors in the permanent mold
casting division area. The reported results for this sur-
vey indicated limited area of elevated surface radiation
in the same general area as that sampled by ORAU.

e In 1990, Remcor, as part of the Chemetron site remediation
program, collected 58 soil samples from the Alcoa and N&SS
properties. The purpose of this sampling program was to
determine if depleted Uranium-238 (U-238) had migrated
into the Alcoa or N&SS properties. Five of these samples
were analyzed for thorium content, and the results of
these analyses tended to confirm the presence of elevated
thorium contents in those areas identified in the first
two efforts., The sample and uranium analysis results for

V RerMcoR /
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the 20 samples collected on Alcoa property during this ef-
fort were reported to Alcoa by letter on November 8, 1990.
The results of the thorium analyses and the results for
the samples from the N&SS property are summarized in this
report.

The methods and results of these three earlier efforts are de-
scribed in more detail in Chapter 2.0 and in Appendix A. These
data have been used in preparing the estimates of thorium-
containing material locations and volumes presented in this

report.

1.4 ASSESSMENT OBJECTIVES

Based on the direction provided to Remcor, this assessment has
been designed to aid Alcoa in addressing three .bjectives, as
follows:
e To test for the presence of Th-232 and U-238 in the area
of elevated radiation reported from the previous

investigations

e To correlate the results of previous investigations with
those from this assessment

¢ To assist Alcoa, as directed, in defining and meeting the
needs and objectives of the NRC in managinj this site.

1.5 COORDINATION WITH THE ALUMINUM COMPANY OF AMERICA

During this project, the Remcor project team maintained close,
continuous coordination with Alcoa's project representatives,

Messrs. Mark Gradert and Richard King. This coordination in-

cluded the following:

¢ Daily reports of progress and costs on a time-and-
materials basis
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Written notification of results obtained and conditions
observed

Written notifications of scope or method changes with

written approval from Alcoa before such changes were
implemented.

Copies of Remcor's Daily Foreman's Reports are presented in Ap-
pendix B. The Plcoa project representatives maintained close
control and direction over the field work program, including bor-

ing and surface sample locations.

1.6 PROJECT ORGANIZATION

This report, including the Introduction, is presented in five
chapters, as follows:

Chapter 2.0 - Summary of Previous Investigations, presents

a brief summary of where areas of elevated activities were
identified in the earlier investigations

Chapter 3.0 - Methods of Investigation, describes methods
employed to gather the data necessary ‘or achieving the
study objectives, including health and safety and analyt-

ical requirements

Chapter 4.0 -~ Results, is a detailed summary of field ob-
servations, field screening procedures, and analytical
results

Chapter 5.0 - Conclusions, presents Remcor's interpreta-
tion of the results, the estimated volume of contaminated
material, and relevant regulatory issues.

addition to the text, there are five appendices. These are:
Appendix A - Data from Previous Investigations
Appendix B -~ Remcor, Inc. Daily Foreman's Reports

Appendix C - Health and Safety Data
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Appendix D - Soil Boring and Surface Soil Sample
Description Logs

Appendix E - Analytical Data and Chain-of-Custody Forms.
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2.0 SUMMARY OF PREVIOUS INVESTIGATIONS

The current Remcor assessment is the fourth investigation con-
cerned with identifying areas of elevated radiocactivity, relative

to background, in this area of the Alcoa facility.
This chapter presents a brief description of previous radiolog-
ical assessment work related to this area. Relevant data from

these assessments are presented in Appendix A.

2.1 OAK RIDGE ASSOCIATED UNIVERSITIES, 1985

The first assessment was conducted by ORAU in 1985 for the NRC.
This investigation was conducted as part of a confirmatory radio-
logical assessment of the Chemetron property, which adjoins Alcoa

to the east. The objective was to determine if U-238 had migrat-

ed onto the Alcoa property. The results of that assessment are

presented in ORAU's "Confirmatory Radiological Survey of the Har-

vard Avenue Property, Chemetron Corporation, Newburgh Heights,
Ohio," dated September 1988. During that assessment, five shal-
low soil borings were completed along the fence separating the
Alcoa and N&SS properties (Figure 3). A total of 10 soil samples
were collected and analyzed for U-238 and Th-232 by gamma spec-
troscopy. The deepest soil sample was collected from 1.5 feet

below the surface.
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Analytical results of samples from the ORAU soil boring study
indicate that the Th-232 above background is primarily located in
surficial soils. The Th-232 results of the surface samples range
from 15.5 picoCuries per gram (pCi/g) to 620 pCi/g. Sample OR-4
(Figure 3) was collected from the area along the fence between
Grid Nodes E-5 and F~5 and exhibited 620 pCi/g Th-=232. The deep-
est Th-232 contamination was also identified in the sample from
this location. This was 13.1 pCi/g at 1.5 feet. The U-238 re-
sults for these samples tend to mirror the Th-232 results (i.e.,
when Th-232 1s present, U-238 is also present in a similar

concentration).

2.2 NUS CORPORATION, 1989

The second investigation was conducted by NUS for Alcoa. The in-
vestigation report was titled "Radiation Survey of the Harvard
Avenue Property for Aluminum Company of America" and dated August
1989. This investigation consisted of establishing a grid net-
work and conducting a radiation intensity survey on the surface

using a microrem meter, which measures total energy.

The NUS study presented results for a dose rate of gamma radia-
tion in microrems per hour (ur/hr). Four areas of elevated radi-
ation (i.e., greater than 15 ur/hr) were identified and are shown
in Figure 3. All of the areas are along the fence, but the most
prominent area of apparent elevated activity lies in NUS Grids
G-5 through C-5 and is approximately 70 feet long and 20 feet

wide.
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2.3 REMCOR, INC., SPRING 1990

The third investigation was performed by Remcor during the spring
of 1990 as part of a radiological assessment and remediation
project at the Chemetron site. The objective of that investiga-
tion was to determine if U-238 had migrated onto the Alcoa and

railroad properties from the Chemetron site.

During this assessment, a total of 58 soil samples were collected
from shallow borings; of these borings, 20 were made on Alcoa
property and 38 on N&SS property. The borings on Alcca property
were within 13 feet of the boundary between Alcoca property and
the Chemetron site and were located along the 490-foot length of
that boundary. The borings on N&SS property are clustered around
the fence line and railroad tracks south of the Alcoa property
and west of the Chemetron site. The locations of these borings

are shown in Figure 4.

Borings were made with a split-spoon sampler, and continuous soil
samples were recovered to a depth of six feet at each boring lo-
cation. Each core was field screened for elevated radiation us-
ing a beta/gamma meter. This meter is a scaler counter and field
count results were corrected for background and presented as cor-
rected counts per minute (ccpm). Based on the field counts, 29
samples were selected for laboratory analysis for uranium-based
activity. The 29 samples selected for laboratory analysis in-

cluded 9 samples with elevated field ccpm from the N&SS propertvy.
p P prop Y

REALISTIC SOLUTIONS FOR MAZARDOUS WASTE PROBLEMS




2-4

The 20 samples from the Alcoa property were analyzed for uranium
content to confirm the field data indications that uranium had

not migrated onto the Alcoa property.

Analysis of these samples for uranium-based activity was per~-
formed in a field laboratory at the Chemetron site. Each sample
was analyzed by gamma spectroscopy using a germanium source.
Gamma energy peaks were recorded, and uranium content was calcu-
lated using energy peaks associated with uranium decay products
occurring in known proportion to uranium content. The uranium

analvsis results are tabulated in Figure 4.

The results of this survey and analysis effort have not been pub-
lished as a formal report. The data from the field survey and
the analysis results for the 20 samples for that part of this
assessment program relating to Alcoa property were reported to

Alcoa in a letter dated November 8, 1990,

Five of the samples analyzed for uranium content were
independent off-site laboratory
ples were selected as follows:

Two from the 20 samples m t Alcoa property were
chosen at random

Two from the N&SS property were chosen at random
One sample from the N&SS property represented an area of

anomalous appearing material with elevated ccpm in the
field survey.
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for thorium
content. Each of the four randomly selected samples were found
to contain less than 10 pCi/g of thorium. The fifth sample, from
the area of elevated gamma radiation on N&SS property, was found
to contain 1,127 pCi/g of Th-232. These results were reported by
letters to Alcoca on June 11, 1990 and to the NRC on June 20,

1990.

Results of the field screening from this investigation indicate
that three areas of elevated activity (i.e., greater than 100

ccpm) exist as shown in Figure 3.
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3.0 METHODS OF INVESTIGATION

Remcor mobilized to the site on August 13, 1990 and demobilized

on August 15, 1990. During that period, nine soil beorings were

completed and sampled in accordance with Remcor's draft Work Plan
dated August 6, 1990. In addition, a limited walkover survey was
conducted and six surface soil samples were collected at Alcoa's
direction. The Remcor field personnel were in daily contact with
Messrs. Gradert and King, receiving direction and providing stat-
us reports throughout the period that field work was in progress.

The Remcor daily reports are presented in Appendix B.

Remcor secured the services of three subcontractors to assist in
the completion of this investigation. Nuclear Energy Services
(NES) of Danbury, Connecticut provided radiological monitoring
and health physics support. Lake Drilling of Cleveland, Ohio
provided drilling services. Alpha Energy Laboratories, Incorpo-
rated (Alpha Laboratories) of Arlington, Texas performed the
laboratory radiological analyses. (During this investigation,
Alpha lLaboratories changed ownership and became Scientech, Inc.
However, the laboratory will still be referred to as alpha Labo-

ratories for this report.)

3.1 INSTRUMENTATION

Remcor and its subcontractor NES used various field screening

instruments during this investigation. In addition to being
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utilized as investigatory tools, these instruments were used for

personnel health and safety purposes as discussed below.

These instruments, along with brief descriptions of their func-
tions, are presented below:

HNu™ Photoionization Detector (10.2-Electron Volt Lamp)
(HNu™) - Used for detecting concentrations of total vola-
tile organic compounds (VOCs) relative to a calibration
standard (56 parts per million [(ppm] isobutylene). The
HNu™ is calibrated daily. It does not provide compound
specific results.

Ludlum 2220 Beta/Gamma Survey Meter (Beta/Gamma Meter) -
This 1s a scaler/counter used for real-time counting of
beta/gamma radiation emission. This instrument is cali-
brated yearly.

Ludlum 2221 Alpha Survey Meter (Alpha Meter) - This is an
alpha particle scintillation meter that detects alpha ra-
diation emissions. This instrument is calibrated yearly.

Portable High-Volume Air Sampler (HVAS) -~ Used to collect
airborne particulate samples for radiological testing. As
specified by the manufacturer's operacing instructions,
this instrument was calibrated at the beginning of the
project.

3.2 HEALTH AND SAFETY

The on-site activities were conducted in accordance with Remcor's
site-specific health and safety plan (August 7, 1990). Prior to
initiating work, Remcor conducted a health and safety meeting
with NES, Lake Drilling, and Mr. Gradert. During this meeting,
the radiological, chemical, and physical hazards known to exist
in the area of the investigation were discussed. In addition,
procedures concerning personal safety and decontamination were

outlined. A controlled area was established, as shown in
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Figure 2, using yellow "caution tape" and appropriate radiologi-

cal warning placards.

Personnel working inside the control area wore thermoluminescent
dosimeters to monitor exposure. Bioassays were collected from
each field worker prior to starting work and at its completion to
measure worker radiation exposure in accordance with NRC regula-

tions (10 CFR 20) being applied as guidance to this assessment.

Work inside the control area was conducted in the presence of the
NES Health Physics (HP) technician. The HP technician performed
air monitoring during drilling operations using the HVAS and
alpha meter tc determine if airborne particulate matter with de-
tectable activity was being generated. The results of the air

monitoring are presented in Chapter 4.0 and Appendix C.

Personal protective equipment (PPE) for field personnel perform-

ing work-related drilling and collecting samples included Tyvek®

coveralls, gloves, boot covers, steel-toe shoes, hard hats, and
safety glasses. Personnel performing functions that did not re-
quire direct exposure to or contact with the soil (e.g., locating
boreholes), were not required to wear coveralls. Prior to exit-
ing the controlled area, personnel were "frisked" with the beta
gamma meter to determine if their clothing had been contaminated.
Disposable PPE was containerized and left on site pending the re-
sults of sample analysis. Alcoa installed temporary fencing
around the controlled area after field activities were completed.
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SOIL BORING STUDY

A total of nine soil borings were completed during this investi-

1

gation. Soil boring logs are presented in Appendix D.

il vi Location*Selection

The soil boring locations were determined by Alcoa. The loca-~
tions were selected by Alcoa so that data could be obtained to
meet the assessment objectives, as presented in Section 1.2.
soil borings are located relative to the grid network from the
NUS surface radiation survey that was reestablished for this

assessment, as shown in Figure 2.

The nine soil borings were completed a locations shown in
Figure 2., 8Six borings (SB-1, SB-2, SB-3, S$B~-6, SB-7, and SB-8)
were completed on Alcoa property near the Alcoa-N&SS fence line.
Boring SB~6 was drilled near the center of an area that was pre-
viously identified as containing thorium-bearinq materials. Bor-
ings SB-1, SB-2, and SB-3 were located to identify the lateral
boundary of contamination. Boring SB-7 was located to identify
the depth of contamination, if any, migrating to the Alcoca prop-
erty from the Chemetron property. Boring SB-8 was located to
identify Th-232, if present, along the railroad on the Alcoca
property. Two borings (SB-4 and SB-5) were completed on the
railroad property between the railroad track and the fence. ‘he
final boring, SB-9, was completed on the Alcoca property in front
of Building 65 near Harvard Avenue and served as a background/

control location.
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Drilling services were provided by Lake Drilling of Cleveland,
Ohio. The borings were completed using hollow-stem augers with
an outside diameter of 3-1/4 inches. Soil cores were collected
using split-spoon samplers (2 feet by 2 inches). During dril-
ling, the cuttings were collected onto plastic sheeting. After
the borehole was completed, the cuttings were transferred t
55~gallon drum. Two 55-gallon drums containing drill cutti

and plastic sheeting were left on site, along with one drum of

discarded PPE.

The HVAS was used to collect air samples in the immediate vicin-
ity of the borehole and cuttings during drilling. Each boring
was completed to a depth of 10 feet. The boreholes were filled
with a grout slurry at the completion of this investigation.

Each soil boring was logged by the Remcor geologist; these logs
d b |

are presented in Appendix D.

3.3.3 Sampling Procedures

Continucus soil cores were collected in two-foot increments with
the split-spoon ~ampler. Therefore, five cores were collected
from each hole. The soil cores were collected in accordance with
the American Society for Testing and Materials Method D 1586,

"Penetration Test and Split-Barrel Sampling of Soils," for con-
ducting standard penetration tests. When each core was opened,

it was screened for VOCs using the HNu™,. It was also screened
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with the beta/gamma probe to identify radicactivity relative

background.

Because the cores did not contain detectable levelg of radio-
activity (Section 4.1.1), soil from each core was homogenized
into one sample; hence, five samples were collected from each
borehole. The exceptions to this were at SB-1 and SB-6. The

¢~ to 4-foot core from SB-1 yielded zero percent recovery, SO no
sample could be collected. At SB-6, two samples were collected
from the 0~ tc 2-foot core because a distinct horizon of gray
ash-like material was pr sent from 0 to 6 inches. The first sam-
ple was from 0 to 6 inches, and the second was from 6 to 24

inches.

collect a sample, soil was transferred to a sample container
stainless steel spoon. Sample containers were
polypropylene bottles. All sample collection ac-
tivities were performed over polyethylene sheeting laid on the

ground.

Each sample was labeled with a unique identification code that
was a function of the project name, the borehole number, and
depth of collection (e.g., RAL-SB-01-24 indicates the sample is
from the Remcor-Alcoa investigation, collected at SB-1 from a
depth of 2 to 4 feet). Each sample label also contained the name
"Remcor," the Remcor project number, date of sample collection,

and initials of the person collecting the sample.
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The 0- to 2-foot and 2- to 4-foot samples from each borehole were
submitted to the laboratory, except at SB-6 where the three sam-
ples from 0 to 4 feet were submitted. The 19 samples and com-
pleted chain-of-custody (COC) forms were sent to the laboratory
via overnight delivery. Copies of these COC forms are included

in Appendix E.

3.3.4 Decontamination

The augers used to complete the soil borings were decontaminated
by removing soil with a wire brush. The HP technician surveyed
each auger with the beta/gamma meter after decontamination to
ensure that particles exhibiting elevated activity were not

present.

Split-spoon samplers and stainless steel spoons used t~ *ransfer
samples into containers were decontaminated in the following
manner:

¢ Removal of soil with a wire brush and/or paper towel

e Spray lightly with Windex® solution and wipe clean

s Survey with beta/gamma probe to ensure successful
decontamination.

The objective of the procedures ol tlined above was to adequately
decontaminate the equipment without generating relatively large
volumes of water. The water would have had to be containerized
to prevent the migration of any contamination either in the water

or on the ground surface.
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3.4 LIMITED SURFACE SURVEY

Acting under direction of the Alcoa project representatives,
Remcor conducted a very limited, informal, surface survey of the
area immediately along the fence in the area between Borings SB-4
and SB-8 (Figure 2). The objective of the survey was to obtain
additional general data to assist Alcoa in determining where to
locate additional soil borings and in determining whether addi-
tional surface soil samples were necessary. The survey area def-
inition, by the Alcoa project representatives, was based on the
results of the surface grid survey of gamma radiation conducted
by NUS in 1989 covering a larger area at the Alcoa property in-
cluding and extending beyond the area of the current assessment.
(This NUS survey is described in Section 1.3.) The Remcor survey
was conducted August 15, 1990 after SB-1 through SB-6 had been
completed. The Remcor survey is described as informal because it
was not conducted in accordance wich the strict NRC requirements
for a surface radiological survey in that every portion of a

given area was not surveyed.

To conduct the survey, the HP technician held the beta/gamma
probe approximately 3 inches above the ground surface at random
locations within the area shown in Figure 2. Survey points were
typically within a 5- to 10-foot radius of each other. Soil
areas with detectable activity relative to background were marked

with spray paint for further investigation.
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SURFACE SOIL SAMPLING

Six surface soil samples were collected at Alcoa's direction af-
ter SB~-8 had been completed. The objective of the surface sam-
pling activities was to collect data to increase the accuracy of

late: rontaminant boundary estimates.

Location Selection

The six soil sample locations (Figure 2) were selected by Alcoa
and Remcor after review of the available soil boring data and re-
sults of the limited surface survey. Location SS-1 was selected
it contained the gray ash-like material that was visually
material that had been identified as containing Th-232

in the earlier Remcor investigation. Location SS-2 was selected
because it was not possible to locate a soil boring in this area
because of access obstruction due to the overhead lines. The re-

maining locations were selected in an effort to more accurately

define the coccurrence of Th-232.

3.5.2 Sampling Procedures

The surface soil samples were collected into Ziploc® bags using a
clean shovel. Each samnple was labeled with a unique identifica-

tion number according to the following scheme:

XX was a consecutive number (e.g., RAL-SS01 followed by
RAL-SS02).
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Each sample label also contained the name "Remcor," the Remcor
project number, date of sample collection, and initials of the
person collecting the sample. All six soil samples were submit-
ted to the laboratory in sealed, plastic coolers via overnight

delivery. COC forms for these samples are presented in

"ppendix E.

Decontamination
The spade used to collect the samples was decontaminated prior
each use in the following manner:

Remove loose soil with a wire brush and/or paper towels

Spray with Windex® and wipe clean

Surve2y with beta/gamma meter to ensure successful
decontamination.

3.6 ANALYTICAL PROCEDURES

All 25 soil samples (19 from the soil borings and 6 surface sam-
ples) were analyzed for concentrations of isotopic Th-232 and
U-238 using gamma spectroscopy (spec) techniques by Alpha

Laboratories.

Gamma spec is an indirect method for determining concentrations
of Th-232. Because these isotopes do not emit significant gamma
radiation, the spec technique employs the measurement of daughter
products that are gamma emitters. After determining the concen-
trations of the daughter products Actinium-228 (Ac-228) and Thal-

lium-208 (T1-208) and their relative ratios, the laboratory can
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calculate the concentration of Th-232 in each sample. The con-
centration of U-238 in each sample was measured by determining

the concentration of its indicator daughter product Proactinium-

234 (Pa-234).

The laboratory performed the gamma spec according to the prin-
cipals of the U.S. Department of Energy Procedure G-2 for analyz-

ing camma emitters (Document IDO-12069, Radiological Environmen-

tal Science Laboratory, Chemical Branch, Procedure Manual, U.S.

Government Printing Office, Washington, DC). Generally, this

method requires that the sample be dried, ground/homogenized,

weighed (approximately 100 grams), and placed in a Marrinelli
beaker prior to analysis. The analyses were performed oy count-
ing the sample's gamma radiation using a Germanium/Lithium
(Ge(Li)] high-resolution detector for between 100 and 500 min-
utes. The data are processed by Alpha Laboratories' data ac-
quisition system, which calculates the final concentrations and
estimated error. The results of this analytical work are pre-

sented in the next chapter.
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4.0 RESULTS

4.1 SOIL BORING STUDY

The soil boring logs (Appendix D) indicate that the assessment
area is gencrally underlain by fill material consisting of cin-
ders and brick fragments of various sizes to approximately 5 feet
below the land surface. Based on findings at SB-9, native soil,
comprised of brown silty clay, appears to exist below the fill to
the total depth of the boreholes. Geology at depth has not been
evaluated in this assessment. Surface soil generally consists of
cinders or black loam, except where a gray ash-like material was

observed, as shown in Figure 2.

Alcoa reports that ground water is typically found at approxi=-
mately 15 feet below ground surface. This appears to be consis-
tent with the field findings of a significant increase in the

moisture content of the deeper soil.

4.1.1 Field Screening

The soil cores were screened in the field using the beta/gamma
probe and the HNu™ prior to sample collection, The results, with
the exception of soil from the 0~ to 6-inch sample at SB-6 (Sam-
ple SB-6-0.5), exhibited nondetectable activity (NDA). Sample
SB-6-0.5 exhibited 20 ccpm, which is a measurement corrected for
background. Results are presented on the so0il boring logs in

Appendix D.
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Air monitoring results (Appendix C) indicated that no particulate
matter with detectable activity were emitted during this

investigation.
The HNu™ measurements exhibited background concentrations that
ranged between 0 and 2 ppm, calibrated to the isobutylene

standard.

4.1.2 Analytical Results

Analytical results have been tabulated and are presented in

Table 1. Th-232 results from the 0~ to 2-. ¢« samples are shown
in Figure 3., Copies of the laboratory reports are presented in

Appendix E.

The greatest concentration of Th-232 detected from any of the
s0il boring samples was 6.55 pCi/g in the 0~ to 2-foot sample
from SB-1. The other Th-232 results are less than 4.70 pCi/g.
The greatest concentration of U-238 was 6.49 pCi/g from the 0~ to
2-foot sample collected from SB-2. The average background con-
centration of Th-232 and U-238 were 0.78 and 3.37 pCi/g, respec-

tively, as determined from results of the samples submitted from

SB-9.

Three of the samples, RAL-SB1-24, RAL-SB3-24, and RAL-SB6-24,
were randomly selected for reanalysis to provide replicate data.
The results, shown in Table 1, indicate that the analytical meth-

od provides reproducible results.
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4.2 SURFACE WALKOVER

The only area exhibiting elevated beta/gamma emission as measured
by the beta/gamma meter began at approximately Grid Node F-1 and
continued to Grid Node E-1. Measurements within that area ranged

from 100 to 500 ccpm.

4.3 SURFACE SOIL SAMPLES
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