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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 I

i
Alcoa in the permanent mold division area of the Cleveland Works. 1

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 Alcoa 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-Rohcoe

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

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

f

The assessment area was extended onto the N&SS property at the
f i

direction of the Alcoa project engineer. Steel fabric fences,

{ about eight feet in height, mark the approximate property lines

'between the Alcoa, McGean, and N&SS properties. The railroad

f property and a strip of the Alcoa property about six feet wide

adjacent to the fence are surfaced with gravels, cinders, and

f
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
f owned subsidiary of Alcoa, was located. AMC was dissolved in

1954. AMC is reported to have used this site to proceus 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 radioactive 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 in-

f formation describing the quantities or forms of thorium used by

r

L . .
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f 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 radioactive 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. Alcoa 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 Alcoa's direction.

As reported by Alcoa, there are no underground utilities in the

[ assessment area. Overhead wires directly above the fence are

believed to be inactive. However, the borings were located to

( avoid contact with these wires. The railroad track in the as-

sessutent 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

m
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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 radioactive 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
r

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:

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.

In 1989, NUS Corporation (NUS), working for Alcoa, 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 I
in the same general area as that sampled by ORAU. ;

\
'

In 1990, Remcor, as part of the Chemetron site remediation !*

program, collected 58 soil samples from the Alcoa and N&SS j
properties. The purpose of this sampling program was to 1

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 I

two efforts. The sample and uranium analysis results for !

!
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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. Thesei

data have been used in preparing the estimates of thorium-

containing material locations and volumes presented in this

report.

I
1.4 ASSESSMENT OBJECTIVES

Based on the direction provided to Remcor, this assessment has

been designed to aid Alcoa in addressing three objectives, as

follows:

To test for the presence of Th-232 and U-238 in the area*

I of elevated radiation reported from the previous
investigations

I To correlate the results of previous investigations with*

those from this assessment

To assist Alcoa, as directed, in defining and meeting theI needs and objectives of the NRC in managing this site.
*

I 1.5 COORDINATION WITH THE ALUMINUM COMPANY OF AMERICA
1

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

~

|

w
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f' Written notification of results obtained and conditions.

observed

Written notifications of scope or method changes with[ .

L written approval from Alcoa before such changes were
implemented.

Copies of Remcor's Daily Foreman's Reports are presented in Ap-

pendix B. The Alcoa project representatives maintained close

control and direction 'over the field work program, including bor-

ing and surface sample locations.

f

1.6 PROJECT ORGANIZATION

This report, including the Introduction, is presented in five
;

chapters, as follows:

Chapter 2.0 - Summary of Previous Investic ations, presents*

a brief summary of where areas of elevatec, activities were

( identified in the earlier investigations

Chapter 3.0 - Methods of Investigation, describes methods*

( employed to gather the data necessary for 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.

In 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.

,

L . -
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1
2.0 SUMMARY OF PREVIOUS INVESTIGATIONS

I
The current Remcor assessment is the fourth investigation con-

cerned with identifying areas of elevated radioactivity, 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.

I
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 co'11ected 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
1

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 is present, U-238 is also present in a similar

concent. ration).

-

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.

1 The NUS study presented results for a dose rate of gamma radia-

tion in microrems per hour (pr/hr). Four areas of elevated radi-

| ation (i.e., greater than 15 pr/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

g 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.

I
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 Alcoa property

were within 13 feet of the boundary between Alcoa 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;

I
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 property.

e
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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-

I 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

analysis results are tabulated in Figure 4.

I
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 sent to an

I
independent off-site laboratory for thorium analysis. These sam-

I
|

ples were selected as follows:

I Two from the 20 samples from the Alcoa property weree

chosen at random
|

Two from the N&SS property were chosen at random*

j One sample from the N&SS property represented an area ofe

anomalous appearing material with elevated ccpm in the

I field survey.

|
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f These samples were analyzed by alpha spectroscopy for thorium

content. Each of the four randomly selected samples were found

f 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 Alcoa on June 11, 1990 and to the NRC on June 20, r

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.

(

(

{

{

[

[

[

[

[

F

L . - .
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! 3.0 METHODS OF INVESTIGATION

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

on August 15, 1990. During that period, nine soil borings 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.

I
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 Laboratories 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.

I These instruments, along with brief descriptions of their func-

tions, are presented below:

HNu" Photoionization Detector (10.2-Electron Volt Lamp)e

(HNu") - Used for detecting concentrations of total vola-

I 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 is a scaler / counter used for real-time counting of
I 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 collecte

airborne particulate samples for radiological testing. As |
specified by the manufacturer's operai:ing instructions,

I this instrument was calibrated at the beginning of the
project.

'

I
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,

j 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

i
. outlined. A controlled area was established, as shown in
|

w . .
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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 to determine if airborne particulate matter with de-

tectable cctivity was being generated. The results of the air

monitoring are presented in Chapter 4.0 and Appendix C.I
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., locatingi

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-I sults of sample analysis. Alcoa installed temporary fencing

around the controlled area after field activities were completed.

| }
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3.3 SOIL BORING STUDY

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

garion. Soil boring logs are presented in Appendix D.

3.3.1 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. The

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.
'

I
The nine soil borings were completed at the locations shown in

Figure 2. Six borings (SB-1, SB-2, SB-3, SB-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-bearing 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 Alcoa prop-

erty from the Chemetron property. Boring SB-8 was located to

identify Th-232, if present, along the railroad on the Alcoa
.

property. Two borings (SB-4 and SB-5) were completed on the

railroad property between the railroad track and the fence. The

final boring, SB-9, was completed on the Alcoa property in front

of Building 65 near Harvard Avenue and served as a background /

control location.

L . .
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3.3.2 Drilling

Drilling services were provided by Lake Drilling of Cleveland,

Ohio. The borings were completed using hollow-stem augers with

an outside diameter of 3-l/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 to a

55-gallon drum. Two 55-gallon drums containing drill cuttings

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

are presented in Appendix D.

I 3.3.3 Sampling Procedures

Continuous soil cores were collected in two-foot increments with

the split-spoon campler. 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

e

w
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( with the beta / gamma probe to identify radioactivity relative to

background.

(

Because the cores did not contain detectable levels 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

2- 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- to 2-foot core because a distinct horizon of gray

aah-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.

b
To collect a sample, soil was transferred to a sample container

{
using a clean, stainless steel spoon. Sample containers were

500-milliliter 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.

-neausroc soturoons von nazancous wasre paoeteus-
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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 I

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 to 'ransfer

- samples into containers were decontaminated in the following

manner:

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

Spray lightly with Windex* solution and wipe clean*

Survey with beta / gamma probe to ensure successful*

decontamination.

The objective of the procedures et 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

|I
or on the ground surface.

f 142 M 1. - - . - - - - - - - - -
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1

[ 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 with 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.

E
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3.5 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-
I

pling activities was to collect data to increase the accuracy of '

laterv :ontaminant boundary estimates.

3.5.1 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

because it contained the gray ash-like material that was visually

similar to 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 occurrence of Th-232.
,

[
3.3.2 Sampling Procedures

The surface soil samples were collected into Ziploc* bags using a

clean shovel. Each sample was labeled with a unique identifica-

tion number according to the following scheme:

n

RAL-SSXX

where:

XX was a consecutive number (e.g., RAL-SS01 followed by
RAL-SS02).

c
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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

Appendix E.

I
3.5.3 Decontamination

I The spade used to collect the samples was decontaminated prior to

each use in the following manner:

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

Spray with Windex* and wipe clean.

Survey 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-

I 1

ples) were analyzed for concentrations of isotopic Th-232 and

U-238 using gamma spectroscopy (spec) techniques by Alpha

Laboratories.

I
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
t

the concentration of its indicator daughter product Proactinium-

234 (Pa-234).

I
The laboratory performed the gamma spec according to the prin-

cipals of the U.S. Department of Energy Procedure G-2 for analyz-

ing gamma 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 radiat' ion 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.

I

I
1

l
|

l
!

I
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4.0 RESULTS

4.1 SOIL BORING STUDY

The soil boring logs (Appendix D) indicate that the assessment

area is generally 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

E 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.

I 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
!

L background. Results are presented on the soil boring logs in

Appendix D.
[
F

-
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[- Air monitoring results (Appendix C) indicated that no par'ticulate

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-Cacc samples are shown

in Figure 3. Copies of the laboratory reports are presented in

b Appendix E.

The greatest concentration of Th-232 detected from any of the

soil 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.

I The greatest concentration of U-238 was 6.49 pCi/g from the O- 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.
F

%
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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

Surface sample logs are presented in Appendix D. All the samples

consisted of either black loam or cinders, except at SS-1, which

consisted of gray ash-like material.

[
4.3.1 Field Screening

[ The surface soil samples exhibited NDA, except SS-4, which exhib-

ited 200 cepm. Similarly, the HNu" did not indicate any total

[
VOC concentrations greater than background.

[
4.3.2 Analytical Results

h The analytical results are summarized in Table 1. The Th-232

results are shown in Figure 3. The laboratory reports are pre-

sented in Appendix E. The highest concentrations of Th-232 de-

tected was 46.3 pCi/g in Sample SS-4. The greatest concentration

of U-238 detected was 41.1 pCi/g, also from Sample SS-4. All

other Th-232 results are less than 1.73 pCi/g. Samples SS-4 and

SS-5 were selected for reanalysis. These results are also shown

in Table 1 and indicate that the analytical method yields repro-

ducible results.

e

-
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( 5.0 CONCLUSIONS

The results of the three previous investigations indicate that

Th-232 is present in concentrations exceeding the NRC release

criteria along the southeactern portion of the Alcoa property

{. boundary. The results of the current assessment indicate that

these contaminated materials are not laterally extensive and that

they are confined to surface soils. These results also indicate

that the contaminated materials cannot be visually differentiated

[ from noncontaminated materials.

[
In a Branch Technical Position Paper titled " Disposal or On-Site

( Storage of Thorium or Uranium Wastes from Past Operations," the-

NRC provides guidance in residual thorium concentrations at sites

[ considered by NRC to be eligible for unrestricted release or pub-

lic access.
{

This paper was published in the Federal Register

Volume 45, No. 205, on October 23, 1981. Tne guidance limit es-

tablished in this paper for thorium is 10 pCi/g. In general, the

NRC has granted unrestricted release to sites remediated to this

level of Th-232 based activity. In evaluating this project site,

this guidance has been used as the target cleanup level.

( Figure 5 shows the areas that the results indicate may contain

Th-232 in concentrations greater than 10 pCi/g. The volume of

contamination as determined from direct measurements (i.e., ana-

lytical results from surface samples) is estimated to be 250

-

]
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f cubic feet (ft3), assuming a contaminated thickness of 6 inches.

The contaminated volume as determined by indirect methods (i.e.,

surface walkover surveys) is estimated to be approximately 900

ft3, assuming a thickness of 6 inches. Based on the data and
{

Remcor's experience, a rease,nable conservative estimate of mate-

[ rial containing greater than 10 pCi/g in the assessment area is

1,000 ft3 This estimate allows for excavation of 2,000 square

feet to an average depth of 6 inches. This allowance for excava-

tion beyond the limits apparent from the field work is based on

prior experience in remediation of sites of this type.

[

[

[
..

[

[

[
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TAILE 1
ALCOA - CLEVELAND WORKS

SUMMARY OF
THORIUM - 232 AND URANIUM 238 ANALYTICAL RESULTS

'

SOIL BORING SAMPLES

SOIL THORIUM-232 URANIUM-238
SAMPLE BORING DEPTH RESULT RESULT

ID ID (FT) 8< (pCi/g) (pC1/g)

RAL-SB-1-02 SB-l' 0-2 '6.55 25.4.
RAL-SB-1-24 -SB-1 2-4 1.04/1.08 -0.39/0.12
RAL-SB-2-02 SB-2 0-2 0.52 6.49
RAL-SB-2-24 SB-2 2-4 0.54 4.13
RAL-SB-3-02' SB-3. 0-2 l'.~ 21' '13.7
RAL-SB-3-24 : SB-3 2-4 0.47/0.77- .0.42/0.00
RAL-SB-4-02 SB-4 0-2 0.26 0.45

i

RAL-SB-4-24 SB-4 2-4 0.57 3.95
1

RAL-SB-5-02 .SB-5 '0-2; 0.80 15.84 I

RAL-SB-5-24 SB-5 ' 2 -4 . . 0.93 .O.41
RAL-SB-6-0. 5 SB-6 0-0.5 4.71 0.64
RAL-SB-6 . 52 SB-6 .5-2 0.11 4.69 |
RAL-SB-6-24 SB-6 2-4 0.66/0.54 0.35/0.00 ;

RAL-SB-7-02 SB-7- -0-2 0.50 0.19
RAL-SB-7-24 83-7- 2-4 0.07~ 0.50
RAL-SB-8-02 SB-8 O-2 0.09 1.51
RAL-SB-8-24 SB-8 2-4 0.54 0.41
RAL-SB-9-02 SB-9 0-2 0.71 '4.'19

RAL-SB-9-24 SB-9 2-4- O.54. O.41-

SURFACE SOIL SAMPLE RESULTS

THORIUM-232 URANIUM-238
SAMPLE RESULT RESULT

ID (pCi/g) (pCi/g)

RAL-SS1 0.95 1.25
RAL-SS2 O.36 8.07

.

RAL-SS3- 0.001 0.51-
RAL-SS4 46.3/37.4 41.1/23.2
RAL-SS5 0.20/0.73 0.64/0.00
RAL-SS6 0.05 42.0

NOTE: Samples with two concentrations for each isotope represent
the initial and reanalysis results.

*REAllSTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS"
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TABLE 10

RADIONUCLIDE CONCENTRATIONS IN SAMPLES COLLECTED
SOUTH OF THE ALCOA CASTING FACILITY

NEWBURGH HEIGHTS, OHIO

Locationa Depth Radionuclide Concentrations (pCi/g)
(m) U-238 Th-232 Ra-226

375, 95W 0-0.15 12.2 t 4.7a 20.6 2 2.1 0.7 2 0.5
0.15-0.30 1.6 t 1.9 2.2 1 0.5 1.7 t 0.3
0.30-0.45 6.7 1 4.4 4.8 t 1.1 4.6 t 0.6

41S, 79W 0-0.15 67.3 1 4.8 69.0 2 2.7 0.8 t 0.7
0.15-0.30 4.7 1 2.1 12.8 t 1.1 0.2 t 0.4

42S, 81W 0-0.15 27.7 t 3.0 15.5 t 1.5 0.5 t 0.5

m 45S, 65W 0-0.04 550 2 20 620 10 <1.5
0.15-0.30 69.0 i 7.4 92.2 1 3.5 0.7 t 0.8
0.30-0.45 8.1 2 4.5 13.1 2 1.3 0.8 t 0.4

.

46S, 65W 0-0.15 42.9 2 5.1 56.4 2 2.3 1.1 10.6

I
cUncertainties represent the 95% confidence levels, based only on counting statistics;

| cdditional laboratory uncertainties of 2 6 to 10% have not been propagated into these
u date.
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REMCOR, Inc. * 701 Alpha Drive * P.o. Box 38310 * Pittsburgh, PA 15238-8310 * 412-963-1106

I
November 8, 1990

Project No. 90249

|

Mr. Richard King
'

Environmental Engineering Supervisor
Aluminum Company of America
1600 Harvard Avenue
Cleveland, Ohio 44105

I. Letter Report
Uranium Survey of Alcoa Property

,

Adjacent to Chemetron Site
,

Cuyahoga Heights, Ohio l

Remcor, Inc. (Remcor) is pleased to submit this letter report to
i the Aluminum Company of America (Alcoa) describing a uranium sur-
| vey of a portion of the Cleveland Works. This survey was con-g ducted and this report is being submitted under the terms of an
15 access agreement granted by Alcoa on May 9, 1990. The survey was

limited to an area of the southeast corner of the Cleveland Works
, immediately adjacent to the former Chemetron Investments, Inc.
| (Chemetron) site. The survey was conducted in late May 1990.

Results of this survey do not indicate the presence of depleted
uranium in the form of Uranium-238 on this portion of Alcoa's
property.

This letter report summarizes this survey by describing the
survey background, methods, and results. On specific instruc-I tions from Alcoa, this survey, and the resulting report, were
limited to the area,of Alcoa's property defined in the access
agreement.

Survey Background

I Under a source materials license issued by the U.S. Nuclear
Regulatory Commission (NRC), Chemetron is responsible for
decontaminating a formerly owned property in cuyahoga Heights,
Ohio. The contaminant of concern is depleted uranium in the formI of Uranium-238 and its decay products. Chemetron's stated
objectives in this decontamination effort have been unrectricted
release of their formerly owned property and termination of their
NRC license. Decontamination has been conducted under oversight
and review by the NRC.

I
g _ _ . _ _ . _ _ _ . . . . , _ _ . .
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Mr. Richard King 2 November 8, 1990

| As part of their oversight role, the NRC directed that the
\ decontamination program include surveys of areas adjacent to the

west, south, and east boundaries of the property formerly owned
by Chemetron. These surveys were intended to check for uranium
transported beyond the boundaries of the original site by wind,

[ surface runoff, or other mechanisms. The property to the west
) belongs to'Alcoa and was included in this survey. The survey of

the Alcoa property was conducted by Remcor under its contract
with Chemetron and under the access authorization granted by
Alcoa.

'

The initial survey area on Alcoa property was limited to a strip
25 feet wide along the property line between the Alcoa property
and the Chemetron site. This strip extended approximately 490
feet along the boundary and included the whole length over which
the Alcoa property and the unreleased portion Chemetron site are
contiguous.

The initial survey area width of 25 feet was established with the
' verbal approval of the NRC, Alcoa, and Chemetron. Survey results

indicating an absence of depleted uranium at specific activities
exceeding NRC release criteria in the surface soils in this
initial survey area are to be. accepted as adequate evidence that

,

depleted uranium from the Chemetron site had not been transported
into-Alcoa's property. If depleted uranium had been found at
specific activities above NRC release criteria, the survey area-
would have been expanded to the west, further into Alcoa's
property.- Such a finding would ha"e been evidence of contaminate
migration from the Chemetron site, and the survey area would be
-expanded to define the limits of uranium contamination on Alcoa
property.

Survey Methods

In late May 1990, Remcor conducted a uranium content survey of
the surface soils on the area described above. This survey
consisted of making shallow borings te a depth of six feet at 20
locations on Alcoa's property. These locations are identified in
the attached Table 1 in terms of the Chemetron site grid system
(metric) and in dimensions (in feet) north and west of the south-
east fence corner of the Alcoa property. Sample locations are
shown in Figure 1, attached to this letter.

The following procedures were used for boring, sample recovery,
field screening, and sample analysis:

Borings were made with a split-spoon sampler mounted on a*

threaded rod and driven by a tripod mounted drop hammer.

BET
)

, _ , . _ _ . _ _ _ , _ ,, _ . _ ..
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Mr. Richard King 3 November 8, 1990

The boring was advanced in two-foot increments, the length
of the split spoons, to a final depth of six feet. Three
split spoons were recovared from each boring.

For each two-foot increment, the split spoon was withdrawn*

from the hole and opened. The sample material in each
spoon was scanned in the field with a beta-gamma survey
meter.

Split-spoon samples were cleaned by brushing and wiping*

between each use and between each boring to prevent cross-
contamination between samples aad borings.

If the beta-gamma scans indicated sample portions with*

apparent elevated radiation, these portions were to be
segregated for separate laboratory analysis. No such

I sample portions were encountered during the uranium survey
on the Alcoa property.

I .If the beta-gamma scans did not indicate sample portionse

'with apparent elevated radiation, the contents of the
split spoon were mixed with the material from the other

I two split-spoons from that boring. The three split-spoon
samples from each boring were blended and split to provide
a single composite sample representative of that boring.
The field counts with the beta gamma scanner for each

I composite sample were less than or equal to background
readings in the vicinity of the Alcoa plant.

E A total of 20 samples, one composite from each boring,*

B were collected during the field effort. These samples
were transported from the Alcoa property to the Remcor
field laboratory at Bert Avenue in Newburgh Heights.

At the field laboratory, each sample was subjected to a*

gamma spectrum scan using a germanium crystal counter with

I a computer control and recording system. This counter
records energy peaks over the spectrum of gamma
radiation. These gamma radiation energy peaks were >

examined and correlated to estimate Uranium-238 basedI specific activity in each sample.

- . Survey !!ggults

The survey results, in terms of the field instrument readings and
the laboratory testing results, are reported in Table 2 and in
Figure 1. These results are summarized as follows:

a

*REAllSTIC SOlt/TIONS FOR NAZAMOOus WASTE PROCLENS"
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Mr. Richard King 4 November 8, 1990

Field instrument acan results, in corrected counts per*

minute (ccpm), were less than or equal to background
readings for the project vicinity for the split-spoon
samples tested in this survey.

Laboratory analysis results indicate that the Uranium-238.

specific activity was less than 35 pico-Curies per gram
(nci/g) for each of the samples tested in this survey.

- (The NRC criteria for unrestricted release for Uranium-238
is 35 pC1/g.)

The field and laboratory testing results for this uranium survey

I
do not indicate the presence of Uranium-238 at specific activity
levels above NRC unrestricted release criteria on this portion of
the Alcoa property. These findings do not indicate that uranium
has migrated or been transported into Alcoa property from the

I Chemetron site.

Closing

This report summarizes the uranium survey conducted by Remcor of
a portion of Alcoa's property at the Cleveland Works. We trust
that this report is clear and complete. If, however, you have

I any questions or need additional information, please do not
hesitate to contact us. We appreciate Alcoa's support and
cooperation in providing access so this survey could be
conducted.

Respectfully submitted,

$ . N
Earl H. Rothfuss, P.E.

I Senior Project Manager

EHR:lem -

1

I

|
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TABLE 1

APPROXIMATE LOCATIONS OF SHALLOW BORINGS
URANIUM SURVEY OF ALCOA PROPERTY

APPROXIMATE APPROXIMATE LOCATION
BORING AND LOCATION (from Alcoa's SE Fence Corner)

SAMPLE NUMBER (Chemetron Grid), NORTH WEST

ALC-37 70 North 37 West 366 feet 10 feet
ALC-38 65N 41W 350 feet 13 feet

I ALC-39 60N 37W 335 feet 1 foot
ALC-40' 55N 41W 320 feet 13 feet
ALC-41 SlN 37W 306 feet 1 foot

I ALC-42 45N 41W 290 feet 13 feet
ALC-43 41N 37W 276 feet 2 feet
ALC-44 35N 41W 259 feet 13 feet
ALC-45 29N 37W 242 feet 1 foot
ALC-46 25N 41W 228 feet 13 feet
ALC-48 10N 37W 183 feet 1 foot
ALC-49 SN 40W 167 feet 10 feet

I ALC-50 9 South 37W 123 feet 1 foot
ALC-51 21S 37W 89 feet 2 feet
ALC-52 2GS 41W 74 feet 17 feet
ALC-53 28S 37W 63 feet 2 feet
ALC-54A 37S 42W 37 feet 17 feet
ALC-SSA 40S 37W 35 feet 1 foot
ALC-56A 42S 42W 22 feet 17 feet
ALC-57 49S 38W 2 feet 6 feet

I

-

I
|

|

| *The Chemetron grid is a matric system with locations measured in
meters north and west of a base point.

,
| [ .1 no-
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TABLE 2

SUMMARY OF FIELD AND LABORATORY DATA
URANIUM SURVEY OF ALCOA PROPERTY

LABORATORY RESULTS FOR
| BORING AND FIELD SCAN RESULTS URANIUM 238 ACTIVITY

SAMPLE NUMBER (ccpm) (pCi/g)

ALC-37 5 background <35
ALC-38 < background <35
ALC-39' 3 background <35
ALC-40 < background <35
ALC-41 7 background <35

I ALC-42 3 background <35
ALC-43 5 background <35
ALC-44 < background <35
ALC-45 E background <35I ALC-46 2 background <35
ALC-48 3 background <35
ALC 49 < background <35
ALC-50 3 background <35
ALC-51 5 background <35
ALC-52 5 background <35

I ALC-53 < background <35
ALC-54A E background <35
ALC-55A 3 background <35
ALC-56A < background <35i ALC-57 3 background <35

I
I

.

I

L
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| SITE DAILY TIME SHt.r_t

EMPLOYEE Cl. ASS TOiAL TASKSI HOURS 5;j sw
tw.% ao ( gyg m.

% 4/_ _ IM
ii 1 | |

,

Ait x 14L m.-|e 9 2 r[ ~

m.W &>u/4/3 u f I i 1[
Be. //c/ *l 6 I

I '

I

|
;

,

- _ - _ _ _ _ _ _ _ _ _ _ _
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M FOREMAN DAILY REPORT

PAGE OF _

' 'r'~

| PROJECT NO.: io 't V9 PROJECT NAME: 4/c-4
DATE: f'/'f~~ START TIME: o 7 ce FINISH TIME: /4 ** WEATHER: /2/ m ' W e ''S
FOREMAN SIGNATURE: BIS _.

SUPERINTENDENT SIGNATURE: Msr' '

PROJECT MANAGER: FM [| DESCRIPTION OF DAILY ACTMTIES AND EVENTS:A W 6 '"*- 1 4 e/ ' E - /d
'

.f.:3* rh.*noeb Als iAkw oLb . a/e ole 4 / A s 4 /, n-7 x-r Q-ce ! - u/r
o /so e/o' bra.ue d As A e.//,e/ n, d i s.,s.e u /u..o e 4 ,x <4 L / R-2 L Ind x-rL j'

een||ss//Sh- <>anareAdundu su J .4 x-r mwA &, b si 4 A Ae />a. kowe K Je

i uh em A4/ R-9 n e Je, Aenab on a w/ Mae </~ w, des. in.}, G ofe'$ tee /s
m

Sdt cn ah mea /Afe e:<-ee /sla /,.cl
ACCIDENTS: i.. P. r w w/ e. enwas pia io sw.q a4 &aA,u y ha. rua .3<//m m//M * edeAdfce/ cay-

I ' ' -
- >-

/vo/v c

'
IMPORTANT TELEPHONE CALLS: - v'''

MAiutlALS RECEIVED: Ak

viSrTORS ON SITE: d 'e + l C c d / M ' T< o

| StrE DAILY TIME SHEET

EMPLOYEE CLASS TOTAL TASKS

$eYo*"! W W{|3 G? hf 41 4Joe % ,*,6 '

vi,
I 2 'w| ba m 4/~. 4. 7 '/t. z_

| < Mde Gh r a/ c'/2

| /)t./m*

z 'It

I
I
I
I '

i

-- - -- - - -- - -
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APPENDIX C

- HEALTH AND SAFETY DATA
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' REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS" t
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I 83A5253

11 DOCUMENT NO.
18 18

I NUCt. EAR ENERGY SERVK:ES MGE oF-

FIGURE 4''

GROSS ALPIIA/ BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SilEET

1

48-/

SAMPLING DATA SAMPLE NO.: ##/| Location: Muse Ure Reason:f ammer .s. 4

Collected By: A'.Aroree Sampler ID: N ff77
g Date/ Time On: T-/V 70 e Pro Flow Rate (CFM) On: / P74*

Date/ Time Ott: 7 "/ 10 * i 2f Flow Rate (CFM) Off: '."#I

NjCOUNTING[D5TA$ [[N hlPHN.: [\.,.. h < '.B, ETA y [f
| Countina System t= 6-assa '-2 2 La 6-in o

|Serial Number S1123 sarab 47ttos 4YMcs 1

} _ Countino Date/ Time e-ey/mo t-eV ** f-d arWy r-t?// O
_

j Gross Counts /0 0 4L V13 Sample Count Time (Min) / ' / /
lGross Counts (com) /o e 4 c. '/ L '

I Backaround counts e 0 4'r 'l ?
Bka Count Time (Min) / / / /

Bko Counts (com) 0 0 W 'l 7
Net Counts (com) /o o /7 4 446.~

Counter Efficiency ./ ./ ./ ./
Conversion Factor @ ~6.76 E-7 6'76 E-7 6.76 E-7 '4.5 E f 4.5 E-7 ' 4.5 E-7

,

.

Vo\ume (ml) }. t sit 't J.!SS11 1.latt 4 !. rSTEY
; Activity (uCl/ml) 3.N-7 *#h 4,/ 2 E'f A d4Z.

. Countino Error (uCi/ml)
MDA IuCi/mn

'

i
4

h' Comments: l' 'M 1"''E W' 4fsous ND4 C ## " ^ *Aeisutr> s
a

Technician: W/C Date: 6-' ? - 7 o
Reviewed by: __, Date:,

NOTE: tit )(2.8SE4) = ml3,

.

Activity (pCi/ml) = (Net cpm) (Conv. Factor)/ Counter Eff) Vol ml)

I
/z :me:17m usnasucuuv ~ vn ~ - - --m , ,, _
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83A5253

11 DOCUMENT NO.
'

I8 1&
NUCLEAR ENERGY SERVICES ' MG E -- oF-

f

FIGURE 4

GROSS ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SifEET'

66-2

SAMPLING DATA
SAMPLE NO.: # # '-Location: Atm 3.rM

Reason: (*u d-a s"4y Collected By: M 4 t v r/e,
SampferID:mu m;

3 Date/ Time On- t-/F-'a * f r5"
Flow Rate (CFM) On: 4 F7MDate/ Time Off r-We /# M
Flow Rate (CFM) Off: AN"| p. . w. . , ,x , , . . , . . . ... ..

') ! %Wb, | ; LPHA ' BETA'

.

. ,

i Countino System t.rrre c-r a s . c.zi r o t.- r i r ,

_

,

Serial Number st113 sapr 3 4tvor vrvorCountino Date/ Time V w so n y-o 19to Hv sost 9n syir| Gross Counts 7 s 4t 5e
-

Samole Count Time (Mini / / / /
Gross Counts (com) ?

|" _Sackoround counts 8
o 41 ro
o W 4)

_Bko Count Time (Min) I-
/ / /

Sko Counts (com) O a vf VJNet Counts (com) 's a 2. Y .3Counter Efficiency */ ,/ ./ ./Conversion FactorWe' : 8 76 E-7 = 6.76 E-7 6.76 E-7 4.5 E-7- 4.5 E-7 4.5 E-7._ Volume (ml) i, t rus v i.r31 a y /, rrtu y 4tr W vActivity (uCl/ mil ' "" L Fs* ? 644'd- f.t1E-7 2. 21/ '''
I Countino Error (uCi/mn

kAt% lunumn

Comments: eser smm, Msuees a ,o ,,,

,

I
Technician: A:''#/~u Date: I-n - to
Reviewed by:

Date:

NOTE: (ft3)(2.83E4) = ml

Activity ( Ci/mi) = (Net com) (Conv. Factor)/ Counter Eff) Vol ml)

3
.

~ ~ c~ ,,rious von umnoous wasre enoetems-pm

-
-
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83A5253
DOCUMENT NO.

NUCLEAR ENERGY SERVCES PAGE 0#-
-

'

FIGURE 4 1
'

GROSS ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SilEET

,

1

6 /3 ~'>

SAMPLING DATA--
SAMPLE NO.: ""3

_ Location:A "#4' 5#"
3 Reason: c'** eede #**

Collected By- M . Ge* 2 n- Sampler ID: N 5#D
Date/ Time On: r-ev-9. /,,,

Flow Rate (CFM) On: U2''' jDate/ Time Off: f'-'t ** "3"
Flow Rate (CFM) Off: / "'"' '

gg , w. i mm, %e - p.
j- 3$0KNG, mad ,g f . ALPHA ^

BETA'' '-

Countina Svstem ut r2a <r==. c.-e t * * c-===c
Serial Number.

rrrs> Sa t:3 4 rye, vrva,'

Countino Date/ Time t-*4 '' v e r~> ino r *v "vr V-o /rvoGross Counts ey / c. t. 6 /,
Samole Count Time (Min) /

! Gross Counts (com) /Y
,

/ i

, 4 t. 41
Backaround counts * o v 5- sy yi '-

_ Bko Count Time (Min) ~ / / / /!
Bko Counts (com) o .9 vf 47
Net Counts (com) /t i /7 2.j. Counter Efficiency ,/ .i ,) I!

E Conversion FactoeWe 's.7s E-7 6.76 E-7 6.76 E-7 ' 4.5 E-7 ~ 4.5 E-7 4.5 E-7;5 _ Volume (m',)
i.f n E 3 1.m E 9 l. 6I7 (4 1. f%7/ T[ Activity (uCl/ml) se-r 9.ts s <a 5. v r r 1 f . f G. E- f

Countino Error (uCi/mn
Mr1A Ioni/mh,

d

Comments: mE J *'o&f' H1u e 7s NDA

I
Technician: W/A'' Date: I'-' 7 - F o

g Reviewed by:- Date:

NOTE: (ft3)(2.83E4) = ml

Activity ( Ci/ml) = (Net cpm) (Conv. Factor)/ Counter Eff) Vol mi)
.

''

.

E N)RMeida3062/00
erausroc sotursons von nAzancous was7E PaoBLEMs-
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83A5253

11
,

DOCUMENT NO. -
18 18

NUCL, EAR ENEROY SERVCES - MGE o F _-
I

FIGURE 4

GROSS ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SIIEET

68-t|
SAMPLING DATA -

SAMPLE NO.: # # '''1 Location:. A t- cas. $sra Reason: C 'A' 4*42 S ''^

I Collected By: a . e-ems' Sampler ID: A '* m )
Date/ rime Oni f h-ts 1911 Flow Rate (CFM) On: l, n E - 8
Date/ Time Off f ''e o /4WI Flow Rate (CFM) Off: # /> '' "

q, .
hgi;. #~ .u ..

,...s _y $,3 . ' ALPHA'

m

COUNTING DgAi;
.

.

y BETA'
Countino System e treo c-z s co 4 dzio ctY ro

_ Serial Number if! > 5:r aJ 4/ vot 4rvot
i

I _Countina Date/ Time M /vf' y-/>ivar7 rsyevsi c e/ / r0Gross Counts f 0 &i 95'Sample Count Time (Min) / I e /I . Gross Counts (com) .f 6 c, y vfBackaround counts o 0 v9 9>'''

__Bko Count Time (Min)- / / /I Bko Counts (com) o o YS 47
/

Net Counts (com) f o 7o 4 dec-. Counter Efficiency ,/ ,/ ,/' ,/| Conversion FactorW N J6 76 E-7 6.76 E-7 6.76 E-7 4.5 E-7 4.S E-7 4.S E-7Volume (ml) I,il4 4 s.// E y J.// / 4 /,/// 'f_ Activity fuCl/ml) L u E "I FJW- f.11 4 ' 3 * dtt-| Countino Error fuCi/mt)
MDA fuCi/mn

I
Comments: C **' 3"^ ''UEA M /Vt75 N <? A.

I
i

^

Technician: W/W| Reviewed by:
Date: P- o - # *
Date:

NOTE: (ft3)(2.83E4) = ml

Activity (pCi/ml) = (Net com) (Conv. Factor)/ Counter Eff) Vol ml)
.

.

W

* REALISTIC SOLUTIONS FOR HAZAROOUS WASTE PROBLEMS"

~

% eW 206 2/00
_ - _ _ _ _ _ _ _ _
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83A5253

11 DOCUMENT NO. -
18 15

NUCLEAR ENERGY SERVCES - McE - ___ o f _-

V FIGURE 4

GROSS ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA S!!EET

gg r

SAMPLING DATA '
SAMPLE NO.:##Locationt A ("4 5tre

Reason: X *^~ 4*d 3 "-Collected By: ^ < "Tec-
Sampler ID: Aw a rt>

Date/ Time On: _ I-'S 18 /Soo
Flow Rate (CFM) On: ' // 4 "

Date/ Time Off: I'#4 * t# 'S 3 /
Flow Rate (CFM) Off: /J// ''

s : . . ..* ; , .._;u,,. :. m.o n -,W . .Db K " . ..'; * ALPHAi -~",

. BETA ~ '
Countino System 4-27 ro c.srro <.. t r e o .t:ao l

_ Serial Number Srais y 2 es;
Countino Date/ Time

yi vor wrvor
t e v e2 9 e. e o ,re rw < Swr y ,/ etou

-

Gross Counts
_ 3 o 5t y/

Samole Count Time (Min) / / i e

_-Gross Counts (com) 3 o St W
'

_.Backoround counts e o W 9?'-

__Bko Count Time (Min)_

/ I '

Bko Counts (com) O /I __Nat Counts (com) - 3 (dus 7 i

o 'r f w7

__ Counter Efficiency
./ ./ / ,/

I Conversion Factor #M^- 's 78 E-7 8.78 E-7 6.76 E -7 '4.5 E-7- 4.S E-7 4.S F-7

-

Volume (ml) 1.4NE 4 1.E.4I 9 /.61/ y /. 4 vf yActivity (uCl/ml)
i it (" * d"(-- 't.h E '7 1. w/ -toI _Countino Error (uCi/mi)

MDA tuci/mli
I

Comments:- ' ' " 3*(MVE We MSOe 7-s NM

I
Technician: W7MX

Date: 1 -0 - f *
Reviewed by:-

Date:

NOTE: (ft3)(2.83E4) = ml

Activity ( Ci/ml) = (Net cpm) (Conv. Factor)/ Counter Eff) Vol ml)-

4
+*

4

M

~

arAr rtTIC SOL UTIONS FOR HAZARDOUS WASTE PROBLEMS"

_ - . . . ,

_ - - _ _ _ _ _ - _ _ _
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83A5253,
OOCUMENT NO.

,

18 18
NUCLEAR ENERGY SERVCES '

-f -V FIGURE 4

GROSS ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SHEET

do G\

h SAMPLING DATA
SAMPLE NO.: 8**3 LocationL du,4 s.r u

Reason:f* N 5 "-Collected By* * t-nenc
| Date/ Time On: t-'y te / 4 eo

Sampler ID: W Srn
_ Flow Rate (CFM) On: 8m''Date/ Time Off: i -' * ** / * v 7-

Flow Rate (CFM) Off: ' '? #''
W a &%; %,a es;up.;. ..

. . . . . . . ... . . .
. ..

I Countino System
. L, ; Al |

. '. s .

; "

utare c tre uncro vettoSenal Number- ser 2 s- 4 n3 wvvot vvvorCountino Date/ Time y-os oc.ro s.:y n ,e en is >-r t.o 1, io| Gross Counts " T o oo re
Samole Count Time (Min) i i 1

Gross Counts (com)- i

|'
r o 4o Fo

Backaround counts 8 o vs- N7
_Bko Count Time (Min)- / I / i

__Bko Counts (com) 0 0 vr '/7Net Counts (com) . 5' o '

/r 3Counter Efficiency
.I ,e ./. ./Conversion FactorGee .*g.7s E-7 's.7s E-7 s.7s E 7 4.s E-7 4.s E-7 -' 4.s E-7I Volume (ml) 1.tA t y t rity ? rtty t. rte yActivity fuCl/ml) 1. i fe -1 6 d o- 7. 3 e t *t 1 6 s t- 7

+
.

I Countino Error (uCl/ml)
MDA fuCl/mlF

| Comments:- cold $v'A W n p H S o'i n WA

I
Technician: W/M

Date: P ' ? -* *~

Reviewed by:
Date:

NOTE: (ft3)(2.83E4) = ml

Activity (pCi/ml) = (Net cpm) (Conv. Factor)/ Counter Eff) Vol ml)
.

e

.

H

tb2&F ferro ent trrrays von MA ARDOUS WASTE PROBLEMS'

_
- . . .o. .,

- _ _ _ - _ - _ _ _ - - _
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83A5253

11 DOCUMENT NO. -
18 18

NUCLEAR ENERGY SERVCES E OL

V FIGURE 4

CROSS ALPilA/ BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SifEET

J&7
SAMPLING DATA

SAMPLE NO.: * * 7LocationL Atton sin Reason: c * '' '''' ''"'Collected By: ^ 4 mtdc Sampler ID: du m)
Date/ Time On: t-'f- to B t 4o

Flow Rate (CFM) On: ' "'''Date/ Time Off: f- 'F - '8 i0 2 M
Flow Rate (CFM) Off: ' ''M

y.n: . .. c,s. . . . p. . . , u . .
MppM PM63|[ . .."!fALPHAL ,; , ' .f LBETA|

''

,

Countino System
t.-rtro t-t 11 o t ttto c r2eeSerial Number St+t> srt:5 vrvet v rv.nCountino Date/ Time t-er t-i; ti to

t -ir t-/7 nr7. Gross Counts lt o IV r v s'
>

, Samole Count Time (Min) i < /
Gross Counts (com) 2. G o / ff WBackoround counts o o Yi, 9>'- '

_Bko Count Time (Min) 1 8
e i

_Bko Counts (CDm) 0 0I Net Counts (com) 74 0
V4 (f 3

/ c t. d#uCounter Efficiency a/ ./
./ ,/-

I Conversion Factor 4* 's.76 E-7 6.76 E-7 6.78 E-7 '4.5 E-7 - 43 E-7 4.5 E-7Volume (ml) (. 0)(T G. 0J/1 4;,pfl Y l.934 ''Activity (uCl/ml) i .1.V-1 edG l. F,, i ~i * 44-
-

I Countino Error fuCl/mn
MDA fuci/mn

Comments: ___ coxE .r w attse g r.w e73 Ns4

I
L T*chaician: ' * ' r e

Date: s -')- t a
Reviewed by: -

Date:

[ NOTE: (ft3)(2.83E4) = ml

Activity (pCl/ml) = (Net _ cpm) (Conv. Factor)/ Counter Eff) Vol ml)_ , _

[ .
.

-

.

-

"
-erAtisroc SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS *

_ FORMeNES 206 2/00

- - _ _ _ _ _ _ _ _ _
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83A5253
[ DOCUMENT NO. -

*

18 18
NUCt. EAR ENEA0Y SEAvlCES E - ol

.

P
V FIGURE 4

GROS' ALPHA / BETA ANALYSIS OF AIR PARTICULATES
ANALYSIS DATA SHEET

3 i' - (
SAMPLING DATA

SAMPLE NO.: * *'Location:. Me*n $ sis
Reason: e*** o**r 'm wCollected By' " M"***- Sampler ID: Aw crn

Date/ Time On: P er-8, ii /0
Flow Rate (CFM) On: < " e-*

[ Date/ Time Off: f-/T-* * l'l t o
Flow Rate (CFM) Off: ' n'"

.'

+ .v.m....u, n;,mirIf E4tilh@ha. . . DT#M. . .PHK. ' ^ o.* * 7" TBETA.C '

-

W N,m @. .M,. a"
. .

.

.* G
[-

. . . . . . .

m ne m -

.,: w. -

e.Countina System ctue 6 nv. 6-<rro (- e v r oSerial Number m '

rtat3 sa. o Y7yef vevo,[ Countino Date/ Time V-sS t e 7 ,,35 t er ter etvrGross Omnts - >hu e le. O N7 9 2.
Samole Count Time (Min)( Gross Caents (com)

# ;
i I

38 6 /v7 4 A.
*

Backaround counts e'' o %, tr 7
( Bko Count Time (Min) l- I

/ /
Bka Counts (com) o O Y 6- Y7

_ Net Counts (com) Jo o / O1 4do-
[-

Counter Efficiency ei ./ ,/ . ,/_Qgpversion Fr'#rse >s'7s E_7 s 7s E 7 s.7s E_7 4.5 E.f '4.S E-7 4.5 E-7Volurs'e imi) 3a')eS*1 3,lol'1 3.xvi .ijosrr
{ Activity fuCl/mi)

i.svt-t 5Ba ;. d-f 4. d r e. l
Countino Error (uCi/mn
Ut % lu nilmi\' 'n''' %

-

_

Comments:. '*" 5'M''M/ Nsm4 NDA '
-

Technician: 7WTY Date: P-n t*
Reviewed by:-

Date:

NOTE: (ft3)(2.83E4) = ml

Activity (pCl/ml ) = (Not cpm) (Conv. Factor)/ Counter Eff) Vol mi )
. . , . -

.

.

-

. . . -~ ,,,ma ro, awoous msre noueus-
Pomueusaos seen

.

__ _ . _ _ . - .
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LUDLUM MEASUREMENTS, INC.'

Eq CERTiflCATE OF CAUBRATION POST OFFICE BOX 810 PH. 915 235 5494I b 501 OAK STREET FAX NO. (915) 235-4672
SWEETWATER. TEXAS 79556. U.S. A.

CUSTOMEP

Mfg 2 8Nd8f ORDER NO / 1
Model III'

Mig I U M!O #f Serial No YA_MOst. Moder Serial No--- O #2 I: Cal. Da'* I ~ /- O Cal. Due Data bb /
Cal. Intervai /N/ METERFACF MI~/

Check mark (M spplies to applicable instr. and/or detector IAW mfg. spec.
O New instrumentO Det. (Alpha) skond om (Det. oper. V 9A 6v s'

I uvg T 'F RH - ''. A' =m Hg [F/S Resp. ck Ef Zero Roset ck. Ef' Audio ck.

(AA
Meter Zerced!3 Ef sat. ck. (Min. Volti I VOC O sat. Voi' VDC instrument voit se' Y

[ Threshold Olat /OO # v
input Sens /O mV. O Input sens LinearityJ [HV Readout (2 points) Ref/ Ins' IdO IA V Ref./ Ins' I8AA / I881

IE O Alarm setting ek. (Window operation O sackground subtract (Mechanical ek.
V

Repalt Instrument Received: O Within Toler. + .10% O 10-20 % O out Toler. (RequiringI COMMENTS: Repair

i

i

q ca cauw.u cue n n aen me.iu u r m.,is.,u.u.em.matwwew,,.wn .,..

13 RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'DCAL POINT METER REA0 LNG "AS FOUND READING':a _x 'M _9A' df cAir 4?f/9 #/A
.| _x __JhDr '" /dd 'I

~
*

.x Jeb ]Dr Wda I
*

; x <> _ /bK ~
/00 I:|i x- /D 4X WMA I

-

"

_x _ '* ./r /DD I~

: x .. J AAA 4DD Is
"

_ Ionx " 2NJ V
_*-

; X
! --.X
3 - X- ~

:E 4// Range (s) Calibrated Electronicallyi

pn e.ag . rum j .=4 nae.4-u.= a m.s

a / /h/ /h / /&/ / / / / /

c le /3'O N ffg[ /ph(0hMg00/ #
/ / / /

U" " ** *uw"E 'EE"# O UlE'*d2EE'"'""" * *"''=u= n. .ar .

}E EfCa137 Gamma s/n tso T 304 'a" w c.uw.m. u==. n u>ise
-| G-//Z O Neutron Am-241 Be s/n

O Alpha s/n O Bets s/n O Other j;f-J;V,Jfy/
! [M.500 s/n IN N"Ngggy[n eMultim6ter s/n

*REA US DC

Calibrated By* #8ddM "*** I ~ !"
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. .. .. .. ....
LUDLUM MEASUREMENTS,INC."

Ial*=kh and 8M 915 235 5404 21L4947 7ELEX N. 488833 cD
roerotracs sox eto PAM #4. (flu N84thansamf4
501 OAE STREET

SWEETWATER. TEXAS. U. S. A. 79834

CONVERSION CHART

CuswuzR: Af3
A-2* ?ODate

g ora.,wo./fd397 - u.a.i um fEf D sen_ ##49
saura, Cs-O f

o,w, u.a., 44- 9 g,n Afn/2929
| si,. 19'l >x Ci 9D8a v..

i
Reference Point Dial Range / Scale

| foam f/At uf x /X_

/60 "
//f ''

/Dn ~ /4f a

| So "
90 ''

Zf " ff
| /r u 55n X /00

f " /LP) "| L "
_

ff "

|| 1(so xto
n

I
L

.

neausric soturions von n.szancous wasrE PnOBLEMS"

_ - - - - - -
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LUDLUM MEASUREMENTS, INC.E CERTIFICATE OF CAUBRATION POST OFFICE BOX 810 PH. 915 235-5494
501 OAK STREET FAX NO. (915) 235-4672
EWEETWATER. TEXAS 79556, U. S. A.

CUSTOMEP

Mfg b /A$|U A ORDER NO / OE
Mode $$$$n Serial No- SYN $Mtg b NY|AM

del Modet YES Seria1 NOAkb] ?$bYCal. Da'a I "'/" b C=' Due Data I~/" N [/l/ METERFACFI[[Ycal Interva!
Check mark ( /) applies to appilcable instr. and/or detector IAW mfg. spec s.

O New instrumentO Det. (Alpha) skand

I M "m [Hg
_ cpm Det. oper. V AAO V a' /OT I[ 'F RH [7 MV% Al'

Ef' F/S Resp. ck [Zero Roset ek. 7 Audio ek. 7 Meter Zeroed
(f Bat. ck. (Min. Volt)- 20 VOC O Bat. Volt __VDC Instrument Volt Se' [ AA7 Threshold Olaf / # Vinput Sens /O mV. O Input Sens Linearity[ HV Readout (2 points) Ref./ Ins' IA IA V Ref./ ins' IAA /- I M A

>

O Alarm Setting ek. / Window Operation V
O Background subtract [ Mechanical ek.

Repair instrument Received: O within Toler. + 10% O 10 20% O out Toler. (Requiring
COMMENTS: Repair

k

C.a m. C.Whroue.r
CM e.t.ee.ru p 6e d perg.nes.lar t. - . set 4er M. M4 te wuct th. b.et .f pr.h. kaa .o.re..

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'DCAL POINT METER READING "AS FOUND EADING"_x /N AAAf adrM Y$A_y n _/gsg- i .,

inn
-

9{ _x _ /nn 4df 4AD I
**

L _x.._. 2' _ >br IN) I
<<

_

_x . '/C E " +0d
_ f

__

.x -_. " /X(
* /0A l

_ _ _ .

_x_. / _ ADD VDA I
a

__x. H _/80 ''

/AIO Y_X
__X
__.X _. -

WL
Range (s) Calibrated Electronicallye-. es. run u r a.ne.e A. r e n ems-

Y/k0 $0 /k 0 / k / ,Yout
/ Nf)()/ / / / /

c$le /$00 Ob Of /f / b0 .Y/ Q0 //
/ / / /=- +

~ ;m. r = ~ _ - -. = = ;.. v.= on=m =m. . = = . =-

:.- _ e . . . = p
-__

, ., im -

O Ca137 Gamma s/n 1162 O Neutron Am-241 Be s/n T-304*** * 7"' cda'.m u== x wie
O Alpha s/n

O seta s/n O Other
dM-5001,/n N#

O oscilloscope s/n (g'Multimeter s/n Jf4/4///
Calibrated Bye NMl M

Data b/"
Reviewed By* Data MM- r - = s.go

[g/
3 '' REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS" ~

_ _ _ _ _ _ _ - _ _ _ _



-- -----

,
.

g LUDLUM MEASUREMENTS, INC.
e .. - - ->.m"'

*#

Iel5 235 54H . 235 4947 TE1.xx No.466h32 CDddd4$$ id Nd
passe? OFFICM isOX S t. PAX M 0131 MFI

InahuAaA414 *
Mil O A H HTHEET

HWMETWATER. TEX AS. (f. S. A. 79358 --

Bench Test Data For Detector #I" f A IO I'[ [ 4'WN
/b$$Customer Onler No._N0 YYY

Counter I S/N I Distance. Source to Detector dt//' /l M
Count Tima O Counter Input Sensitivity $#I
Isotona 'UO S/N /S/ Sire I Oddf Otherj

43 4 /43 44 HV ADJ FOR ALTITUDE
ALPHA SCINTILLATION DETECTOR

ALT. HIGH VOLTAGE HV
Plateau Background Source Counth bl 2050 V

I 1000 foot 2025 V O
2000 fmt 2000 V -

3000 fnot 1975 V

4000 foot 1950 V
un 3 1145000 foot 1925 V

1
g g gg* '*' 1** * Wn n9 M 747000 foot 1875 V

OPERATING VOLTAGE SET AT IOO y

- ,

I PROPORTIONAL 43 5 | 4365 BACKGROUND METER READING RANGE / SCALE
///////////
Ii / / // / / // / Toe .L/S . 0 f30 fa;up

| ( Center Center 0 fU /,,;,1 ca.j-
///// ///// ,

//// // / / / Heel ON 0 ?$/ /p;a. cit +
1

[ Uniformity (+ 10%) Ave. Efficiency %

1
'

Imast Sensitive Position (Heel Of Probe)
*

** Opposite Lanst Sensitive Position (Top Of Probe)

Data /5'2~kO I M-Signature

...
|

.

e,

"REAllSTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS' ,
"

.

-
- - -
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M E//E7/ 4 w M4ir>rS$0S $$AJ[/A f ? CCD V /$/ JOE
A.zewm czm sc 9 9 o o .r soz p o7
kmb /ljow siko 99 oo c '' 03 //o

De af. Ou.vdA 99007 / 09 A U
we 7~s s pro n 00 ? /or /;F.

' } k(f. bf VfH[CtfS ^ 9't 0 o ? r% hj ^
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.
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'' REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS"

s

. _ _ _ _ _ _ _ . _ _ _ _ _ _ - _



- _ _ _ _ . . __ _ _ . . _ _ _ . ___ .
.

'

k?/f#&, f &A 84 Z.j=~FfMSi

. Oc Affzoeoorcet en 2MDS.SIC W Mner A< swr fr - / 3 - e o
f f A 'd Az e w.+.Ec &zwprL 35 Y-12 / \,.

. | 0A k . & h c/t.b //o/gutido a m -sc-trs t
GudA C. G J DHid E Dud as?3 YY-7swI f?kd 4 %' ~w. 2.,cK.= m ns% a)g.cy gtog
|0c A~ 'ik gh ses A. i ei- r2 -on

i

I
|I
, .

1

!I
:

!I ., . .

: .

a

.

.'
.

; .

-

|I
'

.:;, . .

, . .

. . .

'I
[z.-ww.-z/,

;g _ _ . _ _ , _ _ _ _ _ _ . _ . -

.

_ -



- - - _ _ . _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _

l

i
I

APPENDIX D

SOIL BORING AND SURFACE SOIL SAMPLE DESCRIPTION LOGS

I
I
I
I

I

'

:

1

I
]
?
-

*REAllSTIO SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS"
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REMCOR( visua cussmcanos or soxw

(raOJECT wunsra: 90249 PkOJECT NAt1E ALCOA InATE: W 2W 90 i
30323s wunsta: ss-1 DRItr.Iss wrm m D: ELiaw STEM ADGER |DarI STA3trED* 8/14/90 i

FAsr 1 or 1 | tasInEIR/stDIDGIST: JAS iDarE COMPT.ETED 8/14/90 }

. BNa:' fBato/Gammal..

!:5NEp1N:: Ihlcar: IOOC5. Reabil Asl .Easules:i

[Daf th Type /Noi*. !CounS!: ReesveO: 'Deseiption'; Bymbo1 T(ppel '(CCPM)-r .

_ _

|3/3/3/3 |
.

02 40% Surrace gross covered i
_ _ black loan-brewn silty .9. BKG | UDA
_ _ cloy graan crystals

2

_ _ 24 3/3/3/2 30% Brown Cisy moist CL BKG 13DA
;

_ _

!,
_ _

j
4

_ _ 8/14 Cinders w/sema silty clay GC BKG 11DA
_ _ 46 12/1 40% fall rapsaly @ 5 1/2 fr.
_ _

6

_ _

_ _ 2/2/2/2 0%
- _

_ _ l I
8 '

i

|.

|_ _ 810 4/5/5/5 45% Brown * silty cloy more CH BKG UDA
,

,

_ _ plastic than shallower j j
_ _ depths I |

10
; i

_ _
-

,

i,

- -
i i
i i

_ _ TOTAL DEPTM 10Pr. I i

- - i !
_ 12 i i

!.

!
,

NOTES:
|
1

!BKG- Background i

NLA- No datactable activity greater than background

'

i '

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
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u

REMCOR- visua cussmemos or sous1

IraDJECT sUMBI2: 9024!249 ' PROJECT NA21E ALCOA inart: 8/20/90'

t sonIso suMarn: ss-2 DmIIIIss p n: mottaw sTrx Accra inarI STAErID 8/14/90'

rAst 1 or 1 EssIntra/sIDInsIST: JAs Inarr amrLETED: 8/14/90

I
,

. ; EHyg { Bat @ Game... .. ..... .
.. ....i:5ampl:ti:! :: Blow : . USC5.:' n6 suits : Ramaltis'::.:

.

bases!MA/Ndi- : CSsati! : Aeenvet v;. h D aseiption ': symboli -(pessii -(CCPM)'
'

-, -

2/2 30% Black loom 0-6' SM EEG liDA
_ _ 5/15 black cinders GL
_ _

2

n - -

2/2 50% rina sond slog GL gns tipA

- .. 1/1 soma gravel size
4 materAsl

I _ 2/2 25% Brown silt clay CL EEG ;DA
2/3_ _

6 I
I

I _ 6/6 troca f2na grsy graan

4/5 70% 8' Erown salt,y clay SU BKG !!!A

_

- _ sand size mats 1
8 B' rine sand k salt sinaI _ material' gray graan/ aqua

'

-

color'a d_ _

E
_ -

_ _ 4/4 50% Dark brown i blsek fine
10 5/7 sand mosse b:,ttcm SM EKG !!DA

- -
- of somple olmost soturotad

I : :
. _

- - - - .

NOTES:

1
I

I
!

I
'

I
t



REMCOR nsm a.assmanos or sms
ruoJrce mossers.: 90249 IPROJECT NAt1E- ALCOA !!utrt: W 2W 90 IsonIns statart:'ss-4 |nRIr.r.2ss MI2 mon: actfow sTDt Austa i3 ATE STARTED W14/90 Irasr 1 or 1 jamexstra/storostsr: JAS ID4rr (IstrLETED- 8/14/90 |

N. i 8N*i : $*.'*/G*** *
. . . . . . . . . . . . . . . .

,
;!!kunple.! :ial<ne!: . . . . . . . . .

.... i:USC3.. R e ss1t's.'.Rasultsj:!DhNei::btut/NEY :!Caussi:L 3ieSssen y
'

i:DesElpoios:: SymbS1 :-(ppm): -(CCPM)
:r

_

02 2/2/2/2 60% Black cinders & GC BKG IIDA
_ _ brown cloyey so.nd

|_ _

.,
_.
_ _ i

__

|_ _ 24 2/2/3/3 50% Brown cisyey sand GC BKG :lDA ;_' block cinders_

!
_ _

4
i
;

_ _

,

46 3/5/7/7 204 top 2' block cinders GC BKG 1::A
S' brown silty cloy_ _

6

- _

SS 3/3/2/3 104 Block cinders GC BKG :::A
_ _

_ _

8

.- -

_ _ '

j
.

610 3/3/3/3 100% 8' block einders GC BKG !!DA_ 10 __ 16* course tan sand SP
,_ _

.

_ _

_ _

_ _

_ 12 __ __ TOTAL DEPTM 10!'T .
:

NOTES:
GKG- Dockground
NDA- No detectable activity

,

k

k

>

>

}
.

_

_ _--_--.-...-2
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REMCOR visaa cuss 171carzou or soxw

IraoJECT maeEE- 90249 PROJECF hat 1E ALCOA BATE: 8/20/90
BORIEG Nt2EBER: SB-5 DRILI.ING FrenD: ELIDW STEM AUGER DREE STAEFED 8/14/90
FASE 1 or 1 ENGINEEa/6EDIDGIST: JAS DATE CDtPLETED: 8/14/90 ?

. j M u '. :B,cpo/ % ma.. . . . . ...... . . . . . . . . ,

... .... .!: W N b! !!A10*I'! . ..

::USC5:i nessltsfi.Mussitis :
::Dapch:' Type /No. ::Csus Che6dery: ....:Discipties:i Symbol :':(pnmi i (CCPM)-

- i
_ | |

2/3/3/3 100% Black eindars GC 3 r. - tiDA I

I
_ _ c. ;
_ _

i

|2

| _ _
24 4/8 54 1.orgs black einders GC SKG 1:DA

_ _ 22/26 |
_ _ i i

'

I
4

I.

i
_

46 7/12 SO4 9' Black einders GC BKG 11DA j

_ _ 21/14 8' tan cloycy course sord SM i

!6 sand

I
_ _

,

68 3/4/3/3 20% Black cinders GC BKG 11DA

8

1 _ _

I
!.

_ _
.

I 810 4/4/3/2 100% Black einders GC BY.G I:DA
10

_ _ .

| _ _

_ _

_ _

__ 12 ____ TGTAL DEPTH 10TT.

l I

NCFFES:

-

- - - - -



i

VISUAL CIASSIFICATION OF SOILS

raDJECT Nt2tBER: 30249 PROJECT NAME ALCOA lnarI: 8/20/90 iscaIss utsista: ss-6 DRITAIss METuoD: moi.IDW STIN ADGE]l f DATI STARTED 6/14/90 |
, PAst 1 of 1 1 INGINEEa/GIDIDGIST: JA5 | Bare MBtr!.ETED: 8/14/90 |

.-

: HNo:::4ato/ Gamma
,

li5hahih.i i!5iMeiri: iM5 i N$hulkh ![shs'aisis.Tibipisf : Type /N$i :!dSsat8 /Reesssp9' :DiselhtsIhn': :v3Omsol:':(pim*T: :-(CCPHf'
-. -

0.5 Gray dust SM BKG 500|- - 02 5/3/2/1 50% Block cinders with GC BKG IIDA- -

gray and brown sandy
2 fill material

_ 24 3/5/2f'2 504 3* grey sandy material SH BKG liDAI _ @ top - 9' brown clay_

_ _ sand fill
4

I

I 45 1/1/1/1 40% Brown clay to brown CL BKG IlrA
_,

6 cloyt; sand coursening CH_ .

_ ., into cinders GC

I
_ _

_ [ 58 2/1/1/1 504 Black course cinders GO BKG IfDA
8

I _ -
.

_ _ *

I _ 310 1/2/2/2 45% Brown & blo=k cinders GC BKG ItDA10 troca sandy cloy
_ -

I _ -Ill

WIIIp Shl

_ M

_ 12 TOTAL DEPTH 10PP.

NOI'ES :

I

I

I

-

_ _ _ _ _ _ _ - - - -



1

_ -

l
1

,1I
|

| REMCOR nsaa cussmcanos or sons
I
1

traoJECT 1rtnestR: 90249 IPROJECT NAtiE ALCOA inart: W2W90 |IBORING NtBEBER: 5B-7 !DRIIIING MITED: HDI.IDW STDt AUGER !DATE STARTED: W15/90|PAsE 1 or 1 In GIztra/ 6IDIDGIs7: JA5 IDATE COMPI.ETED 8/15/90

I
1
1

I

... .. ..... . . H. .N.o. ..:i :)B. .e.t. o. /. .G.amma'

*

'

i:5ampX4:! :ial'ow!: .USC5., Risul6s.'Rasu3.ts :
......

. 1

]f DepcF :TypA/NSi !C5dWY::'R46ssety: :ddseit tion': Dymboi E(ppoi :(CCPMP
:

i

g _ _
)
1

g
- - 3/6 & cind2rs

i02 11/3 10% Brick frogments GC BKG IIDA |

. .

.

_ _ 24 3/3/4/1 504 Eleck cind:rs greizng GC SKG NDA
t

_ _ to brown cloy @ bosa CL -

4

I _

~

l 46 3/4/3/3 204 Eleck cznders mois Cr0 SKG NDA

I
_ ]

'~ --

_ _ !

66 3/3/3/2 75% Brown stity cloy CH BKG I3DAI _

_

_

8 '

I _

,

_

,

_ _ S10 3/3/3/3 90% Brown silty cloy- CH BKG IIDA
_ 10 __ saturatad

-
-

I _ _

-

__ 12 TOTAL DEFTH 10rT.

N(YfES:

I
I

i
,

I



_ _ _ _ _

I
-

,

.. VISUAL CLASSIFICATION OF SOILS
. IracJrcr statsta: 90249 | PROJECT NAt1E ALCOA Inart: 8/2W90,I |moarsG utensra: Ss-6 ItaII.t.nc MITmn: not.IDw STEM Aosta narf STARTIE W14/90

~

IPAGE1 OF 1 |MGINEER/GEoIDGIST: JA5 DATE CONF 1.ETID: 8/14/90

I
I ... ...

:ialowi: , INS!: Data /ha.....*

j:5 ample.! ....... .

i:t!SC5:: Rasul:ts ! ..Rasulos .!Ddisch : :Yype/NSi :!Coant;;:!!Meesvery. !;Disciptioh ' Mymbol J:(ppai : (CCPt!)' ~

,

-

- -

0.5 Grcy dust Sti RKG 500- - - 02 S/3/2/1 508 Eleck cinders with GC EKG UDA- *

grey and brown sondy
_2 fill notarial__

_, _ 24 3/5/2/2 508 3 ' grey sondy motarsal 51: EKG tirAj _ _ @ top - 9' brown cloy
,-

sand fill !
_ _

4

. _ _ |

| _ _

-

_ _

_ _ 46 1/1/1/1 40% Brown eloy to brown CL BKG 13DAI 6 cloyay sand cerurs:ning CH
_ _ into =inders GC

: _ -

_ _ 68 2/1/1/1 504 Block course :inders GC EhG 3DA'

B

-
_

- -

. ,

_ 810 1/2/2/2 45% Brown & hlock cind rs GC BKG tiDA: 10
. troca sandy cloy

. -

_ _ ~

'

_

i _ 12 TOTAL DEPTM 10!7.

NOTES:

;I

M

:|



_ .

REMCOR visau cuss 1,1caron or sous

' FaoJrcT wtmark: 90249 IPROJECT NAt1E. ALCOA . Dart: 8/20/90
soRIss r.ntern: SB-8 DRILI.IBG prvunn: EDLIDW srtM AUGER IDArE STARTED 8/15/90
PAsr 1 or 1 ImsINErn/stntastsT: JAS tDATI coKFLETED: 8/15/90 |

'

: HNd.: E.Ba to/ Gono
!!SAmhlk:: !!51|Sw': ..OSCS ?.RNhdtsj Ra s al t s.

: Dipch!!! Type /NS~i: Chsntii ~ R$ctweW YDeseiptien '' !9ymbol 9:(pN1 (CCPM)
_ _ ift. concrata

02 4/3/3/2 80% Sandy loon a cinders SM BKG U:A

I
_ _ I

!

- -

,
- i_ __ .

,
~

I _ _ 24 2/3/2/2 40% block cind2rs i brick GO BKG IDA
_ _ frogments w/ troc2 cisy .

; - 4 - I

46 3/3/3/3 40% blsek cinders s brick GO BKG ::: A_
g

_ _ fragments v/ troc: clay j

i
5 '

I

_ _
i

_ _ 68 3/2/2/6 40% Brown medium sond SM BKG ' .: A

I _ troca salt & cl .'y.

_

_ U _

I 610 17/9 70% Brown c$urse send SM BKG ::: A .

_ _ 5/5 troca* clay i silt -
_ _ saturoced

. i

i _ !_

_ _

;12 TOTAL DEPTH 10rT. t
'

NOTES:
|

i

I
I
|
-

|

a
-

W

. . .

-
'



REMCOR vism cugg1rscanon or sozw

IFEDJECT NtMBn: 90249 iPROJECT NRiE ALCOA
_ t DMI: 8/20/90IBonus sonste sB-9 inmIrlas xtruon: nor.Iow sTu mir,n

ine r sTAurrD: a/15/90} Fast i or 1 insIntra/sIDrostsT: JAS |DATE CONFI.Irrn: 8/15/90 i
,

:1:
!!banhli:' i51h:: : HNu:: ' Beto/Gammd

'

j'bN$ kasUlkh 'Nis sul 0 5..$
.!DApth ' Typh/Noi :iCasnei: J ecovesv lDaseiption ': N o1 f(ppmT- -(CCPtO

R
-

_ _ 02 3/5 50% 5' Bleek loam SI2 BEG IIDA
_ _ 34/17 6' block cand:rs & GC

!
, _ trees grav=1-

_ *_

_ 24 6 ,' 4 30% Srown silty clay - CH BEG 11LA

I
_ 6/13 slightly mottled_

_ 4_
1

I
_ _

;

46 4/6 80% Brown silty cloy - CH BKG liOA9/13 slightly nottied_

I -

6 I

_

'

_ 68 14/12 80% Brown silty ::loy - CH BKG 13LA
_ _ 16/14 slightly mottled
_8 J

I
_ _

,_

810 8/9 100% Brown silty clay - CH BKG liLA

I
10 10/10 moist

_

-

I -

-

_ 12 _ TOTAL DEPTH 10PI'.

NOI'ES:

_

W

. . .

- - - - - - - - - - -



.- -

I ,

REMCOR VISUAL CLASSIFICATION OF SOILS

f raoJECT NtBEBER.- 9024!249 | PROJECT NA21E ALCOA inaTt: B/20/90 lI 1B0a,13s statsEx: ss-3
IDRIt.LTv0 MrInon: noLLow sTot Ausru iDarr STAltrtD 8/14/90trAst 1 or i IEusIrrtE/GEDIDGIST: JA5 IDATE COBtFLETED: 8/14/90

I
I . . . . . . : ,I. ~ : HN. o. .- B. .e,u. /.G== a

. . . . . . . . . . . . . .

i.5ampis::. :Alow!: ....

Ra s ults ..i.USCB Jhssits..
. .

Dizvek: Typh/NS? :!Chun~ti- M e m v e r yL ihelption - Jbymbol - (pMU jcept!):

I I
- -

02 3/4 50% Block loo.m- St! BKG :..A3/6 brick frogments GC i
,

_ _

I _ _

2

4/5 10% Block sisg graan_ _

I _ _ brac\ in drive shoc

_ _ 24 7/6 silty mot'l yallev GC BKG IIDA

4 ougar to 4ft.

I _ _

46 2/2 10% 2' piece of slog_ _

_ _ 1/4 in driva shoe aquo GC BKG IIDA
celerad fins send_ _

6 silty matarzol
meist_ _

- -

I _ _! 2/3 groy mettic -
St; BKG IIDA

_ _ 68 2/2 20% Silty cloy troc: of

8

I _ _
.

810 5/3 40% Brown'sile). sandy cloy CL BKG liDA
_

5/6 meist._ _

10

. .

_ _

I : :
_ 12 TOTAL DEPTM 10TT.

NOTES:

I
I
I
,

I
-



. . .. _. .. _ __ . . . -

:I
'

880"~^1; / 7' ALCOA i
'

b / /' CLEVELAND, OHIO !!g '7 15
~

/([fo GRID SAMPLING / SURVEY RECORD

| J6-1
' |

10 METERS
SAMPE NO:= , , , , =

'' DESCRIPTION:
n u.s .

<V'
i \ 7tI

~

DEPTH:

SCAN RESULTS:*

S
NJm

g SAMPLER:

} DATE/TlME:

I o
"

SAMPLE NO:

DESCRIPTION:

U
DEPTH:

SAMPLE LOCATION
SAMPLER:

DATE/ TIME:

'

IAL- M- l ' SAMPLE NO:SAMPLE NO:

DESCRIPTION: 6/u uAW DESCRIPTION:
: o

b/bDEPTH: DEPTH:

dd4SCAN RESULTS: SCAN RESULTS:

SAMPLER:' SAMPLER:

DATE/ TIME: (//MTo / c'dd DATE/T1ME:

I SAMPLE NO: SAMPLE NO:

DESCRIPTION: DESCRIPTION:I
DEPTH: DEPTH:

SCAN RESULTS: SCAN RESULTS:

SAMPLER: SAMPLER:

| DATE/ TIME: DATE/ TIME:

COMMENTS:

3 _



_. . - . -. - - -.

80 ~^'ALCOA
CLEVELAND, OHIO

GRID SAMPLING / SURVEY RECORD

Sr&
10 METERS

| SAMPLE NO: 1

,

c =

I DESCRIPTION:
H f.1 ha

DEPm: I

W\ ! > SCAN RESULTS:

SAMPLER:

T; DATE/ TIME:
l 2

O
"

SAMPif NO:
.

| DESCRP110N:

U
| DEPTH: !

-

SAMPLE LOCATION
SAMPLER:

DATE/T1ME: |

'

SAMPLE NO: <<-3 SAMPLE NO:
2 !&> ^DESCRIPTION: SA DESCRIPTION:

: .
.,
,.

DEPE: bMA d C DEPTH:

NMSCAN RESULTS: SCAN RESULTS:

SAMPLER:- Mb SAMPLER:

DATE/ TIME: _(/O4 3D DATE/ TIME:

SAMPLE NO: SAMPLE NO:

DESCRIP110N: DESCRIPTION:I
DEPE: DEPTH:

SCAN RESULTS: SCAN RESULTS:

SAMPLER: SAMPLER:

DATE/ TIME: DATE/ TIME:

| COMMENTS:

I



.__ _. __

.

88U 'A' |ALCOA
CLEVELAND, OHIO

GRID SAMPLING / SURVEY RECORD

gs
~

10 METERS
SAMPLE NO: _= =

DESCRIPTION:
h .V L_-

'' '

d DEPTH:- _ ,

'
f .-rr
y( ,' SCAN RESULTS:

{ SAMPLER:

2 DATE/TlME:
2

I o
"

SAMPif NO:

DESCRIPTION:

"
DEPTH: I

'

I SAMPLE LOCATION
SAMPLER:

DATE/ TIME:

'

SAMPLE NO: SY3 SAMPLE NO:

DESCRIPTION: A r=w f$ DESCRIPTION:
.

,A'

-,,,

d[ hDEPTH: DEPTH:

SCAN RESULTS: .., lN SCAN RESULTS:.s

SAMPLER: * Nb SAMPLER:

DATE/ TIME: !Id /oC DATE/ TIME:

SAMPLE NO: SAMPLE NO:

DESCRIPTION: DESCRIPTION:

DEPTP: DEPTH:

SCAN RESULTS: SCAN RESULTS:

SAMPLER: SAMPLER:

DATE/ TIME: DATE/ TIME:

COMMENTS:



I

|
U ^'

1 ALCOA

1
CLEVELAND, OHIO

GRID SAMPLING / SURVEY RECORD
'

'

10 METERS
~

SAMPLE NO:= :-

DESCRIPTION:
h ,14

'
/g ogg7s;

|
G / SCAN RESULTS:

V .1y4 .1,E SAMPLER:| b
#

A DATE/ TIME:
1 1 1F

8
o
"

SAMPLE NO:

! DESCRIPTION:

Y
| DEPTH:

I SAMPLE LOCATION |

) SAMPLER:

DATE/ TIME:

' $$~YSAMPLE NO: SAMPLE NO:

dcM /do A C-kDESCRIPTION: DESCRIP110N: ..

! .s , -

DEP m: hd/ !/* DEPTH:

| SCAN RESULTS: D Ub SCAN RESULTS:

| SAMPLIR: *^b SAMPLER:

DATE/ TIME: bMA /C DATE/ TIME:

SAMPLE NO: SAMPLE NO:

DESCRIPTION: DESCRIPTION:

DEPE: DEPTH:I SCAN RESULTS: SCAN RESULTS:

SAMPLER: SAMPLER:

DATE/ TIME: DATE/T1ME:

| COMMENTS:

g



| :

'I
890M-A1ALCOA

i|
CLEVELAND, OHIO

GRID SAMPLING / SURVEY RECORD

i| sS'
~ |10 METERS

SAMPLE NO:= =

DESCRIPTION:

|

M'' f 'L<

DEPTH:, ,

'

SCAN RESULTS:,

$ F 'n I SAMPLER:a 3- 5- ,,r ,

DATE/ TIME:
'

E f.
c. m.

, _ t > _:
2 is a

j o i
"

5 SAMPif NO:

DESCRIPTION:

I ,
DEPTH:

$ SCAN RESULTS: ~
;E -SAMPLE LOCATION

SAMPLER:

DATE/ TIME:

5b' I'

SAMPLE NO: SAMPLE NO:

DESCRIPTION: Ph * E /hw DESCRIPTION:
:

DEPTH: 90 C - DEPTH:

SCAN .RESULTS: AOk SCAN RESULTS:

SAMPLIR:' M de SAMPLER:

DATE/ TIME: (/(ha /C DD DATE/ TIME:

I
SAMPLE NO: SAMPLE NO:

DESCRIPTION: DESCRIPTION:

DEPTH: DEPTH:

;I SCAN RESULTS: SCAN RESULTS:_

! SAMPLER: SAMPLER:

DATE/ TIME: DATE/ TIME:

COMMENTS:

.

il
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.

89034-A1

J CLEVELAND, OHIO

GRID SAMPLING / SURVEY RECORD
"

y '

.- ,
10 METERS

SAMPLE NO:r-

1 DESCRIP110N:
n W h $60- 4o

\ . f DEPTH:
. \qo' 1

'
i

N I^ SCAN RESULTS:

E \'

SAMPLER: ,

b \ DATE/TlME:
$;/52

is o
"g SAMPLE NO:

DESCRIPTION:

l"
DEPTH: )

iE SCAN RESULTS:
|3 SAMPLE LOCATION
; SAMPLER:
,

!g DATE/ TIME:

is
'

SAMPLE NO: 55G SAMPLE NO:'

DESCRIPTION: $dt o I /M ^ DESCRIPTION:
,

- / 1
, -.s,

Mb DEPTH:DEPTH:

MNb SCAN RESULTS:SCAN RESULTS:

O6 SAMPLER:SAMPLER:

DATE/ TIME: ( ND,/ //'O DATE/ TIME: |

:|i SAMPLE NO: SAMPLE NO:

! DESCRIPTION: DESCRIPTION:I
DEPTH: DEPTH:,

SCAN RESULTS: SCAN RESULTE:

SAMPLER: SAMPLER:

DATE/ TIME: DATE/ TIME:

COMMENTS:

g
--
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1

ENTECH INC.
ENGINEERING & MANAGEMENT SERVICES
2;05 LUNA ROAA SUITE 390
cARRowCN. TEXAS 7500e ANL JOB * 90-0779
214/24M714
21#2474268 FAX 08/31/90

REMCOR 10267

25 SOIL SAMPLES, DATE RECEIVED 08/16/90

SAMPLE I. D. ANALYSIS CONCENTRATION ERROR EST. UNITS LLD UNITS

RAL-SB1-02 U-238 2.54 E + 1 8.51 E + 0 pCi/g 1E-6 uCi/g
A.N.L. 12493 TH-232 6.55 E + 0 6.13 E - 1 pCi/g 9E-8 uC1/g

RAL-SB1-24 U-238 3.95 E - 1 1.23 E + 0 pCi/g 9E-7 uC1/g
A.N.L. 12494 TH-232 1.04 E + 0 2.24 E - 1 pC1/g 8E-8 uCi/g

RAL-SB2-02 U-238 6.49 E * 0 1.88 E + 0 pCi/g 1E-6 uC1/g *

A.N.L. 12495 TH-232 4.52 E - 1 8.35 E - 2 pCi/g 1E-7 uC1/g

I RAL-SB2-24 U-238 4.13 E + 0 2.48 E + 0 pCi/g 9E-7 uC1/g
A.N.L. 12496 TH-232 5.44 E - 1 1.30 E - 1 pC1/g 8E-8 uCi/g

RAL-SB3-02 U-238 1.37 E + 1 5.18 E + 0 pC1/g 1E-6 uCi/g
A.N.L. 12497 TH-232 1.21 E + 0 2.23 E - 1 pC1/g 1E-7 uC1/g

RAL-SB3-24 U-238 4.25 E - 1 1.35 E + 0 pCi/g 1E-6 uCi/gI A.N.L. 12498 TH-232 4.71 E - 1 1.63 E - 1 pCi/g 9E-8 uCi/g

RAL-SB4-02 U-238 4.49 E - 1 1.39 E + 0 pCi/g 1E-6 uCi/g
A.N.L. 12499 TH-232 2.57 E - 1 1.28 E - 1 pCi/g 9E-8 uC1/g

RAL -SB4-24 U-238 3.95 E + 0 1.01 E + 0 PCi/g 1E-6 uC1/g
A.N.L. 12500 TH-232 5.66 E - 1 6.83 E - 2 pCi/g 1E-7 uC1/g

RAL-SB5-02 U-238 5.84 E + 0 3.02 E + 0 pC1/g 1E-6 uC1/g
A.N.L. 12501 TH-232 7.97 E - 1 1.61 E - 1 pC1/g 1E-7 uC1/g

RAL-SBS-24 U-238 4.11 E - 1 1.24 E + 0 pC1/g 9E-7 uC1/g
L A.N.L. 12502 TH-232 9.33 E - 4 4.67 E - 2 pC1/g 8E-8 uCi/g

RAL-SB6-05 U-238 6.44 E - 1 1.95 E + 0 pC1/g 1E-6 uC1/g[ A.N.L. 12503 TM-232 4.71 E + 0 5.92 E - 1 pCi/g 1E-7 uCi/g

[
THESE ANALYSES WERE PERFORMED USING
NBS TRACEABLE PROCEDURES AND STANDARDS.
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*
REPORT OF ANALYSIS

ENOlNEERING & MANAGEMENT SERVICES
2105 LUNA ROAQ SUITE 3eo ANL JOB 3 90-0779CARROLLTON, TEXAS 75006
214/24M714
a4r2m2ss fax 08/31/90

REMCOR 10267

25 SOIL SAMPLES, DATE RECEIVED 08/16/90

SAMPLE I. D. ANALYSIS CONCENTRATION ERROR EST. UNITS LLD UNITS

RAL-SB6-52 U-238 4.69 E - 1 1.46 E + 0 pCi/g 1E-6 uCi/g
A.N.L. 12504 TH-232 1.13 E - 1 9.65 E - 2 pC1/g 1E-7 uC1/g

IRAL-SB6-24 U-238 3.50 E - 1 1.15 E + 0 pCi/g 9E-7 uC1/g
A.N.L. 12505 TH-232 6.65 E - 1 1.75 E - 1 pCi/g 8E-8 uCi/g

IA.N.L.12506
RAL-SB7-02 U-238 1.92 E - 1 9.42 E - 1 pC1/g 1E-6 uCi/g

,

TH-232 5.01 E - 1 1.37 E - 1 pCi/g 9E-8 uCi/g

RAL-SB7-24 U-238 4.97 E - 1 1.52 E + 0 pC1/g 1E-6 uC1/g
|A.N.L.12507 TH-232 7.44 E - 2 8.69 E - 2 pC1/g 1E-7 uCi/g

RAL-SB8-02 U-238 5.03 E - 1 1.51 E + 0 pCi/g 1E-6 uC1/g
LISTED AS: TH-232 8.99 E - 2 9.10 E - 2 pC1/g 9E-8 uCi/g
RAL-SB08-l'-3'
A.N.L. 12508

RAL-SB8-24 U-238 4.11 E - 1 1.30 E + 0 pC1/g 1E-6 uC1/g
LISTED AS: TH-232 5.44 E - 1 1.71 E - 1 pC1/g 9E-8 uC1/g
RAL-SB08-3'-5'

|A.N.L.12509
RAL-SB9-02 U-238 4.19' E+0 2.27 E + 0 pCi/g 1E-6 uCi/g
A.N.L. 12510 TH-232 7.12 E - 1 1.34 E - 1 pC1/g 9E-8 uC1/g

RAL-SB2-24 U-238 2.55 E + 0 2.75 E + 0 pC1/g 1E-6 uC1/g_.

A.N.L. 12511 TH-232 8.56 E - 1 2.21 E - 1 pC1/g 9E-8 uC1/g

(
A.N.L. 12512
RAL-SSI U-238 1.25 E + 1 6.98 E + 0 pC1/g 1E-6 uCi/g

TH-232 9.54 E - 1 2.80 E - 1 pC1/g 1E-7 uCi/g

{ A.N.L. 12513
RAL-SS2 U-238 1.81 E + 1 8.07 E + 0 pCi/g 1E-6 uC1/g

TH-232 1.73 E + 0 3.58 E - 1 pCi/g 1E-7 uC1/g

THESE ANALYSES WERE PERFORMED USING
NBS TRACEABLE PROCEDURES AND STANDARDS.

-

A

r'*

. , . .-.

^ ^ - - - - - - - - -



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

l

~

| IENTECH INC.
REPORT OF ANALYSIS

|I ENGINEERING & MANAGEMENT SERVICES
| 2105 LUNA ROAD, SUITE 39o ANL JOB # 90-0779
; CARROLLTON. TEXAS 75006
. 214/2471714

a14c4742ee fax 08/31/90

,

'REMCOR 10267

- 25 SOIL SAMPLES, DATE RECEIVED 08/16/90

SAMPLE I D. ANALYSIS CONCENTRATION ERROR EST. UNITS LLD UNITS

|RAL-SS3 U-238 5.08 E - 1 1.53 E + 0 pCi/g 1E-6 uC1/g
A.N.L. 12514 TH-232 1.16 E - 3 5.78 E - 2 pC1/g 1E-7 uC1/g

. RAL-SS4 U-238 4.11 E + 1 1.27 E + 1 pCi/g 2E-6 uC1/g
A.N.L. 12515 TH-232 4.63 E + 1 1.91 E + 0 pCi/g 1E-7 uCi/g

RAL-SS5 U-238 6.43 E - 1 2.10 E + 0 pCi/g 2E-6 uCi/g *

A.N.L. 12516 TH-232 1.99 E - 1 1.51 E - 1 pCi/g iE-7 uCi/g

RAL-SS6 U-238 4.20 E + 1 1.24 E + 1 pCi/g 2E-6 uCi/g
A.N.L. 12517 TH-232 5.18 E - 2 1.02 E - 1 pCi/g 1E-7 uC1/g

:I

:I

' yg L .
M .' L . Buvinpausen ,

Manager, Rsdiochemistry Laboratories |

|

|

|I
THESE ANALYSES WERE PERFORMED USING

! NBS TRACEABLE PROCEDURES AND STANDARDS.
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| !!/ LIEN It.f.H INC.

IQ REPORT OF ANALYSISNT SENCESMINE

| %" pu
9

cwoumN. TEXA8 Moon ANL JOB # 90-0779
09/19/90

| REMCOR 10267

5 SOIL SAMPLES (RERUNS) >

SAMPLE LD. ANALYSIS CONCENTRATION ERROR EST. UNITS LLD UNITS

RAL-SB-24 U-238 1.18 E 1 e 1.74 E 0 pCVg 2 E -6 uCVg

A.N.L 12494 TH-232 1.08 E O e 1.54 E -1 pCVg 8 E -8 uCl/g

|
RAL SB3-24 U-238 0.00 E O e 1.36 E O pCVg 2 E -6 uCVg

A.N.L 12498 TH-232 7.69 E 1 e 1.57 E -1 pCVg 9 E -8 uCl/g

RAL SB6-24 U-238 0.00 E O * 1.35 E o pCVg 2 E -6 uCl/g

A.N.L 12505 TH-232 5.42 E 1 e 1.35 E 1 pCVg 8 E -8 uCVg

| .

RAL-SS4 U 238 2.32 E 1 e 9.68 E o pCVg 3 E -6 uCl/g

A.N.L 12515 TH-232 3.74 E 1 +- 3.74 E 1 pCl/g 1 E -7 uCVg

RAL-SS5 U-238 0.00 E O e 2.20 E o pC1/g 3 E -6 uCl/g

A.N.L 12516 TH-232 7.34 E -1 e 2.02 E 1 pCVg 1"7 uCl/g

I

I

i ,

M. L. Buvinghat/j6n
[ Manager, RadkrChemistry Laboratory

( Page 1

r
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DATE SAMPLIS SHIPPED f i1
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'

PROJECT NAME moV LABORATOW CONTACT 24' ' E f 80 'C #f#
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DATE REPORT REQUIRED

PROJECT CONTACT
*

PURCHASE ORDER NO. PROJECT CONTACT PHONE NJ.

SAMPLE NO. SAMPLE TYPE SAMPE VOLUME PRESERVATNE REQUESTED TESTING PROGRAM SPECIAL INSTRUCTIONS

d//,mL co m- n,ma.
.;. b s lis k o he orn :. 2w. ;

,~
~

~
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' . , SAMPLERS: .- NO. REMARKS

( M ~~ . 'fO
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