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ABSTRACT

This document reports on the results obtained from a cursory radiological
assessment of various properties at the Battelle Columbus Laboratory,
Columbus, Ohio. The cursory radiological assessment, which also included a
chemical assessment component, was performed at the King Avenue and West
Jefferson sites by Argonne National Laboratory personnel as part of a
preliminary investigation for the Battelle Columbus Laboratory Decommissioning
and Decontamination Project.

The radiological assessment of Battelle Columbus Laboratory's two sites
included conducting interior and exterior building surveys and collecting and
analyzing air, sewer system, and soil samples. Direct radiological surveys
were made of floor, wall, and overhead areas. Smear surveys were made on
various interior building surfaces as well as the exterior building vents.
Air samples were collected in select areas to determine concentrations of
Rn-222, Rn-220, and Rn-219 daughters, in addition to any long-lived radio-
active particulates. Radon-222 concentrations were continuously monitored
over a 24-hr period at several building locations using a radon gas monitoring
system. The sanitary sewer systems at King Avenue, West Jefferson-North, and
West Jefferson-South were each sampled at select locations. All samples were
submitted to the Argonne Analytical Chemistry Laboratory for wvarious
radiological and chemical analyses. Environmental soil corings were taken at
both the King Avenue and West Jefferson sites to investigate the potential for
soil contamination within the first 12-inches below grade. Further subsurface
investigations at the West Jefferson-North and West Jefferson-South areas were
conducted using soil boring techniques. A total of twenty bore holes were
drilled, using 3-inch hollow stem augers, to depths down to 12-ft below
grade. Split-spoon samples were taken from these bore holes at continuous
1-ft increments and sent back to Argonne National Laboratory for analysis.
Each bore hole was also logged using a 2 x 2-inch NaI(T%) detector and
associated electronics.

vii






CURSORY RADIOLOGICAL ASSESSMENT
BATTELLE COLUMBUS LABORATORY DECOMMISSIONING
AND DECONTAMINATION PROJECT

INTRODUCTION

Battelle Memorial Institute initially performed work for the Office of
Scientific Research and Development during 1942 under Contract No. OEMsr-85,
In April of 1943 work was performed for the United States of America under
Contract No. W-7405-ENG-92. This was work primarily under the jurisdiction of
the War Department as part of the Manhattan Engineer District Project (MED).
Subsequent work was carried on under the Department of Energy and its
predecessor organizations, Energy Research and Development Administration
(ERDA) and the Atomic Energy Commission (AEC).

Operations were conducted at two sites: the King Avenue Facility located
in the west-central portion of the City of Columbus, Ohio at 505 King Avenue
and the West Jefferson Site located approximately 15 miles west of the King
Avenue site on the Georgesville-Plain City Road, one mile south of Interstate
Highway 70 (Fig. 1).

At the present time the Decommissioning and Decontamination Project is
concerned with some fifteen buildings, their environs, and appurtenances, of
the Battelle Columbus Division, that had been involved in radiological
operations during the aforementioned era. This includes nine buildings at the
King Avenue site (Buildings A, 1, 2, 3, 4, 5, 6, 7, and 9) and six buildings
at the West Jefferson site (Buildings JN-1, JN-2, JN-3, JS-1, JS-10, and
Js-12).

During July 1987, the Department of Energy's Chicago Operations Office
tasked Argonne National Laboratory's Radiological Survey Group of the
Environmental Safety and Health Department to conduct a cursory radiological
assessment of the fifteen buildings. This involved radiological surveys of
walls, floors, overheads; bore hole sampling and logging; environmental
corings; sewer and drain sampling. The bore hole sampling was accomplished
using "split spoon" samples in conjunction with hollow stem augers and
involved the West Jefferson site only. Environmental corings were taken at

select locations at the King Avenue and West Jefferson sites. The sewer
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samples were submitted for radiological and chemical apal;ses. The chemical
analyses included quantitative measurements for heavy metals and
semivolatiles. The primary purpose of this cursory radiological assessment
was to provide the USDOE - Chicago Operations Office with an independent
evaluation regarding the magnitude and extent of radioactive contamination

existing in facilities targeted as part of the planned D&D effort.

RADIOLOGICAL ASSESSMENT

GENERAL DISCUSSION

The cursory radiological assessment of the Battelle Columbus Laboratory's
two sites 1included conducting interior and exterior building surveys and
collecting and analyzing air, soil, and sewer system samples. Direct radio-
logical surveys, using portable instrumentation as described in the next
section, were made of floors, walls up to 7 ft off the floor and randomly
selected overhead areas. Smear surveys were performed at randomly selected
locations on interior surfaces and from selected areas and items where
contamination was found by direct surveys. Air samples were collected in
select areas to determine concentrations of radon (Rn-222), thoron (Rn-220),
and actinon (Rn-219) daughters, as well as long-lived radioactive particu-
lates. Additionally, radon (Rn-222) concentrations were continuously
monitored at several sampling locations for a 24-hr period using a radon gas
monitoring system.

Environmental soil corings were taken from each quadrant of the property
at the periphery of the fifteen buildings located on the King Avenue and West
Jefferson sites. Two off-site samples were collected at a park (Fig. 1) to
determine background soil concentrations of the naturally occurring
radionuclides in the Columbus, Ohio area. Water and sludge samples were taken
from sewer lines, sumps and outfalls at both sites and analyzed for the
presence of radioactive and chemical (metals and semivolatiles) contamina-
tion. Detailed descriptions of the instruments used in all radiological
surveys and the computational and analytical procedures employed are provided

in Appendices 1-4.
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INSTRUMENTATION {

J

Three types of portable survey instruments were used to conduct the

direct radiological surveys: (1) gas-flow (propane) proportional detectors
with window areas of 100 cm? and 325 cm? (0.85 mg/cmz), utilizing Eberline®
PAC-4G-3 electronics, were used to survey for alpha and/or beta-gamma
radiationy (2) NaI(Tl) crystal detectors, 2 inches in diameter by 2 mm thick
with an 6.9 mg/cm2 aluminum window, Eberline PG-2 with Eberline PRM-5-3
electronics were used to survey for low-energy x-ray and gamma radiationj and
(3) NaI(Tl) crystal detectors, 1 inch in diameter by 1 inch thick, Eberline
PRM-7 uR meter, were used to measure the ambient external penetrating
radiation field (in units of uR/h) at 3 ft above grade level. The first two
instruments were used to survey the floors and walls to a height of 7 ft and
selected areas of overheads. A general survey of the facility was performed
with the micro-R meter to establish general radiation fields. All three types
of portable instruments were operated utilizing earphones for audible
detection., These instruments and associated calibration procedures are

detailed in Appendices 1 and 2.

SMEAR SURVEYS

Dry smears were taken at representative locations in each area using
4.25-cm-diameter filter papers (Whatman #1%*)., A standard smear sample is
obtained by applying moderate pressure with the tips of the first two fingers
to the back of the filter paper and covering an area of approximately 1 fe2.
A total of 566 smears were taken on original structures and components such as
walls, floors, overhead beams and vents. A 100 cm2 smear was taken from
random areas or objects indicated by a portable survey instrument to have a
radiation levels notably above expected backgrounds. A 100 cm? smear was also
taken if the surface was identified as extremely dusty.

To expedite to processing of the numerous smear samples collected, two

counting techniques were employed using two types of counters. A large-area

®Eberline Instrument Company, Santa Fe, N.M. 87501.

*Cellulose fiber filter manufactured by Whatman Laboratory Products, Inc.,
Clifton, N.J. 07014.



(~325 cmz), thin window (0.85 mg/cmz) gas-flow proportional counter (sensitive
to alpha and/or beta-gamma radiation) was used to make an initial count on
groups of smears. For confirmatory counts on individual smears noted to be
above the expected background level, a Nuclear Measurement Corporation¥® Model
PC-5 or Model 3A, 27 internal gas-flow proportional counter (PC counter) with
a thin double aluminized Mylar window (referred to as a Mylar spun top) was
used.

Initial counts were made with the large—area counter in groups of ten
smears at a time. Smears from any group indicating a reading above the
instrument background were then counted individually in a PC counter. In
addition, at least two smears, randomly selected from each group of ten, were
counted in a PC counter. All smears from the areas or objects with noted
elevated direct survey readings were counted individually in a PC counter.
More detailed descriptions of the counters and the counting and calibration

techniques are presented in Appendix 2.
AIR SAMPLES

Air particulate samples were collected using a commercial vacuum cleaner,
modified by ANL, to pull air through a filter medium (Hollingsworth Vose*¥
HV-70 or LB-5211).

3 of air was sampled at a flow rate of 40 m3/h.

A total volume of 26.7 m
A 10% portion (inner 5 cm diameter) of the filter medium was removed after
collection and counted for both alpha and beta—-gamma activity in a PC counter
utilizing the Mylar spun top. Concentrations of radon (Rn-222) daughters,
thoron (Rn-220) daughters, and the presence of any long-lived airborne
radioactivity were determined, based on the results of several counts of each
sample at specified time intervals post sampling.

Air-particulate samples were also collected concurrently wusing a

Milliporei membrane filter. The sample was drawn at a flow rate of 1 m3/h for

90 minutes. A portion of each membrane filter sample was used for alpha

*Nuclear Measurements Corporation, Indianapolis, Ind. 46218,
**Hollingsworth and Vose, Walpole, Mass. 02032,

IMillipore Corporation, Bedford, Mass. 01730.



spectral analysis to determine the actinon (Rn-219) daughter concentration.
Additionally, the radon concentration, was monitored continuously for at least
a 20-h period at several select locations in various buildings. Eberline
Radon Gas Monitors (RGM-1 and RGM-2) were used to measure the radon concen-
trations. Details of air sampling techniques and associated calculations are

given in Appendix 3.

SEWER, STORM AND WASTE SAMPLES

The sanitary sewer systems at King Avenue, West Jefferson-North, and West
Jefferson-South were each sampled at select locations. There were four (4)
liquid and two (2) sludge samples taken at the King Avenue site; four (4)
liquid and two (2) sludge samples taken at West Jefferson-North; and two (2)
liquid and two (2) sludge taken at West Jefferson-South. All sixteen (16)
samples were submitted to the Argonne Analytical Chemistry Laboratory for
various analyses (gamma spectral analysis, uranium fluorometric analysis, or
inorganic/organic analysis). The King Avenue liquid samples are identified as
21LK003; 21LKO004; 21LK007; and 21LK008. The King Avenue sludge samples are
identified as 21DK005 and 21DK006. The four liquid samples taken at West
Jefferson-North are identified as 21LJ009; 21LJ011; 21LJ012; 21LJ013 and the
two sludge samples as 21DJ010 and 21DJ0l4. The two liquid samples taken at
West Jefferson-South are identified as 21LJ015 and 21LJ018 and the two sludge
samples as 21DJ016 and 21DJO17.

SUBSURFACE INVESTIGATION

e Environmental Soil Corings

Sixteen (16) environmental soil corings were taken at the King
Avenue sitej eight (8) at the West Jefferson-North site; and nine (9)
at the West Jefferson~South site. In addition, two background corings
were taken at Goodale Park in Columbus, Ohio (Fig. 2). These samples
(4-inch-diameter by 12-inch-deep corings) were collected wusing a
4-inch-diameter, 6-inch-long right circular cylinderical cutting tool
commonly used to cut cup holes on golf course greens. These are

considered to be undisturbed samples. Each soil core was taken in four



segments for analysis. Sﬁarting from grade, three 2-inch segments were
cut, bagged and marked A, B and C, respectively; the final 6-inch
segment was cut, bagged and marked D. The segmented coring technique
is used to determine if contaminant migration (percolation) may have
occurred, to reduce the dilution of lower-level soil with the upper-
level segments with respect to the surface deposition of the
contaminants (or vice versa), and to reveal if any overburden or
backfill had been added. The background samples were collected in
order to establish the expected background concentrations for the
contaminant radionuclides in this area. The sixteen (16) environmental
corings from the King Avenue site were identified as 21SK019 through
215K034; at the West Jefferson site 21SJ035 through 21S8J051; and the
two background corings taken at Goodale Park 21SB-1 and 21SB-2.

In preparation for analysis, each soil sample was weighed in its
"as collected" state, dried for approximately 48 h at 80°C, and then
reweighed to determine the dry weight. Each sample was then put into a
mill jar (8.7 liters) and milled for up to two hours. At no time were
any rocks in these samples crushed, ground or pulverized, since this
would act as a diluent and hence lower the reported concentrations of
deposited radioactive material. After sufficient milling, the sample
material was sieved. Each fraction (rocks and dross vs. fines) was
bagged and weighed separately. Additional details of sample processing
are given 1in Appendix 4.

All of the soil samples were analyzed at ANL., Aliquots of the
milled material from the soil samples were loaded into screw-top
plastic containersj aliquots of a measured level, generally about 100 g
depending on the bulk density of the milled and sieved soil, were
prepared for gamma spectral analysis; and aliquots of 5 g were prepared
for radiochemical (fluorometric) analysis. A select number of samples
with high levels of total uranium were isotopically analyzed. Every
effort was made during sample preparation to prevent cross contamina-
tion. Soil samples suspected of containing elevated levels of radio-
activity were processed in equipment separate from soil samples thought
to contain background or near background levels. All processing equip-

ment was scrubbed and air dried before introduction of the next sample.




e Environmental Soil Borings

Subsurface investigation in the West Jefferson-North and West
Jefferson-South areas was conducted using soil-boring techniques. A
total of 20 bore holes were drilled, using 3-inch hollow stem augers,
to depths down to 12 ft below grade. Split-spoon (l%-inch inside
diameter) samples were taken from these bore holes at continuous 1-ft
increments. Each bore hole was logged using a 2x2-inch NaI(T1)
detector in conjunction with a Nuclear Data (ND-100) multichannel
analyzer or a Nuclear Data (ND-6) portable multichannel analyzer.
Measurements were made at grade level and at 2-ft increments
thereafter. The bore-hole samples were identified by a three part
number: (1) the site number (21); (2) the sequential bore-hole number
preceded by an SJ designating soil West Jefferson site (e.g., SJ-066);
and (3) a number designating the maximum depth of the sample in feet
(e.g., 8 equates to the sample taken from 7.0 to 8.0 ft below grade).
The 20 bore holes were identified as 21-SJ-052 through 21-5J-071. All
bore-hole samples were processed, weighed, loaded and submitted for
analysis in the same manner as described in the preceding section

involving environmental soil coring operations.

RADIOLOGICAL SURVEY RESULTS

GENERAL DISCUSSION

The detailed results of the cursory radiological surveys conducted in the
fifteen (15) buildings located on the King Avenue and West Jefferson sites are
discussed in the following subsections. The discussions are keyed to Tables
and Figures presented at the end of the main text. Since the radiological
survey was cursory in nature, the results provided in this report must be
considered in this light, distinct from those results ordinarily expected of a
full comprehensive radiological assessment.

The primary task of the radiological survey was the direct survey of
interior floors, walls and select overheads with portable instrumentation.

Smear surveys were performed at randomly selected locations on interior



surfaces as well as on select areas where background radiation and/or
radioactivity was higher than expected. Particulate air samples were
collected to determine concentrations of radon daughters (Rn-222), thoron
daughters (Rn-220), actinon daughters (Rn-219) and long-lived activity. Radon
Gas Monitors were run continuously for approximately 24 hrs at select
locations to determine the temporal variations in the Rn-222 concentrations
and to independently confirm the measured Rn-222 concentrations with those
determined from the air particulate samples taken. Only buildings, and
specified areas within the designated buildings, where work was performed for
the Department of Energy (DOE) or its predecessor organizations [e.g., Energy
Research and Development Administration (ERDA), Atomic Energy Commission
(AEC), Manhattan Engineer District (MED) or the Office of Scientific Research

and Development (OSRD)] were surveyed.

CURSORY RADIOLOGICAL CHARACTERIZATION OF BUILDINGS SURVEYED

A complete tabulation of the survey results for each building surveyed
can be found in Appendix 6. Discussions in this section of the report will be
limited only to those significant findings made in the course of the building
surveys. Although every attempt was made to identify and estimate the
magnitude of radioactive contamination present, there were some obstacles
which prevented this objective from being completely achieved. A number of
floors, especially in Building 3, were 1intentionally covered with an
epoxy/resin material to immobilize existing contamination and prevent it from
spreading. The floor covering also served to limit the detection capabilities
for alpha and beta particle radiation. Surveys with the PRM-5-3 (thin crystal
sodium iodide detector) proved to be quite useful in detecting the low energy
x/y-rays emitted by the underlying contamination. The degree of contamination
present under the floor sealant 1is assumed to be rather extensive 1in
magnitude. A second problem encountered during the survey process involved
radiation interferences (shine) from certain areas of some buildings. In
these instances, it became virtually impossible to survey some rooms due to
the radiation background interferences.

The results of all surveys performed with the PAC-4G-3 instruments are
reported in dis/min-100 cm?.  There are a number of underlying assumptions

implied in converting from cts/min to dis/min. The spatial distribution of



the contamination on a given surface, the energy of the particulate radiation

being detected, and self-absorption are some of the factors which influence

the use of an appropriate conversion value. In this work, it is assumed that

the surface contamination was exclusively normal uranium and the appropriate

conversion values (yield values) for the alpha and beta-gamma measurements,

using the PAC-4G-3, are 37% and 42%, respectively.

Building A -- The survey results from Building A showed spots of floor

2 beta-gamma contamination and

contamination up to 9500 dis/min-100 cm
exposure levels to 50 uR/h. A drain line under the floor of Room 492
measured 20-40 uR/h and 6000 dis/min-100 cm? beta-gamma, A room
ventilation duct (rm 463) had a measured exposure rate up to 22 uR/h.
Rooms containing face brick and mortar showed increased radiation

levels above ambient background with the PRM-5-3 and PRM-7.

Building 1 -- Fixed contamination was found on the ground floor of the

2

foundry, levels as high as 9600 dis/min-100 cm“ beta-gamma. Room 1106

showed contamination with the PRM-5-3 up to 5000 cts/min.

Building 2 -- High levels of floor contamination were found in the

z beta-gamma and

basement of the building up to 71,000 dis/min-100 cm
20,000 cts/min with the PRM-5-3. A drain line in Room 2005 exhibited
elevated radiation levels. Smear surveys were performed throughout the
building including floors, walls, overheads, and ventilation ducts. No
removable contamination was identified from the smear surveys. The

measured radon-222 concentration on the ground floor was 1.2 pCi/%.

Building 3 -- High levels of floor contamination were found throughout
the building. Special problems were encountered with respect to the
extensive use of floor sealant, especially in areas of the basement.
Floor contamination levels were measured up to 119,000 dis/min-100 cm?
(PAC~4G-3) and 50,000 cts/min (PRM-5-3). A sink trap in Room 3112 had
an exposure rate of 1,500 uR/h. No removable contamination was
identified from the 69 smears taken. The measured radon-222

concentration in the building basement was 0.7 pCi/%.

Buildings 4, 5, 6, 7, and 9 —— Except for a few isolated spots of floor

contamination, background radiation levels were measured 1in these
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buildings. In a couple of rooms in Bldgs. 4 and 5 exposure rates up to
140 uR/h were measured. An RGM-1 was set up and run for 24 hours in
the Bldg. 5 machine shop. The maximum radon-222 concentration measured
was 2.1 pCi/%. A drain line in Room 6034 of Bldg. 6 exhibited an

2

elevated radiation level of 2,400 dis/min-100 cm“ beta-gamma. A spot

on the floor in Room 6049 of Bldg. 6 showed some fixed alpha contamina-

tion up to 10,000 dis/min-100 cm? and some beta-gamma contamination of
up to 4,000 dis/min-100 cm?. The measured exposure rate in this
particular room was 400 uR/h. No removable contamination was

identified in any of the rooms surveyed.

Building JN-1 -- Radiation fields measured with the PRM-5-3 and the

PRM~7 varied significantly depending upon the location within the

building. Significant levels of spot floor contamination existed in
2

the high bay area of the building, up to 1.2E6 dis/min-100 cm“ beta-
gamma. Shielded radiation sources, especially in the area around the
hot cells, produced elevated radiation backgrounds which made the
survey process difficult. No significant removable contamination was
identified from the 28 smears taken. Four particulate air samples were
taken in JN-1: machine shop; high bay areaj; and two in the hot cell
area of the building. The results of these air samples are provided in

Table 1. The RGM-1 was set up and run in the high bay area and showed

a maximum concentration over a 24-hour period of 1.6 pCi/%.

Building JN-2 -- A few spots of floor contamination were identified in
the subcritical assembly room and in Rooms 2118 and 2112. No
significant removable contamination was 1identified on any of the 56
smears taken in the building. Two building particulate air samples
were taken, one on the first floor and the other on the second floor.

The results are provided in Table 1.

Building JN-3 -- Many areas of floor contamination existed throughout
the building. A spot on the second floor walkway exhibited a
contamination level of 357,000 dis/min-100 cm? beta-gamma. The
measured exposure rate in the north end of the reactor pool was

200 uR/h. No significant removable contamination was identified in the
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93 smears taken in the building. The results of air samples taken are
provided in Table 1. The RGM-2 was set up and run at four different
locations within the building. The maximum radon-222 concentration

measured over a 24-hour period was 1.0 pCi/%.

¢ Buildings JS-1, JS-10, and JS~12 =-- Radiation surveys conducted in
these buildings did not reveal the presence of any surface
contamination. An air sample taken near pit #3 of Building JS-1 showed
a radon-222 concentration of 5.3 pCi/¢. The RGM-1 was set up near
pit #3 and run for 24 hours to confirm the results of the air sample
taken. The RGM-1 measured a maximum radon-222 concentration of
6.1 pCi/%. These radon concentrations are at least five times those
measured anywhere else on either the King Avenue or West Jefferson

sites.

SAMPLING PLAN AND RESULTS
OF SAMPLE ANALYSES

SCOPE OF SAMPLING PLAN
The sampling plan used at the Battelle Columbus Laboratory (BCL) sites

was designed to provide radiological and nonradiological data that could be
used to (1) satisfy NEPA requirements and (2) evaluate BCL's Decontamination
and Decommission (D&D) assessment. The sampling plan addresses only those
sites which were submitted to the USDOE for D&D operations. Sample collection
was performed in a biased manner: that is, sampling locations were selected
that had the greatest potential for contamination. Soil, sediment/sludge, and
liquid media were sampled.

All samples were collected as grab samples, and recorded according to
sample-type, location, and intended analysis(es). The individual sampling
locations were chosen after historical information such as site use,
associated industrial processes, disposal practices, and meteorological data
were collected and evaluated. Goodale Park was chosen as a suitable site for
obtaining soil samples to be used as background comparisons with all soil
samples analyzed. The park 1is approximately three-quarters of a mile

southeast of BCL (King Avenue), and is situated in an urban/residential
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environment similar to BCL. It is largely a flat, grassy area with scattered
hardwood trees, a large man-made pond, and a number of recreational
facilities. Two shallow subsurface soil samples (21SB-1; 21SB-2) were
collected near the center of the park in an open grassy section. These
samples were analyzed using gamma-ray spectroscopy and uranium fluorometric
techniques to provide a background reference standard for all other subsurface

soil samples analyzed during the project.

King Avenue Samples:

Buildings 1, 2, and 3, and sections of Buildings A and 4 at King Avenue
were historically associated with the major quantity of work with uranium and
thorium, and therefore of most concern. In particular, Buildings 2 and 3,
which were used as metalworking shops and various metallurgy labs, and
Building 1 which was the foundry, had processed the greatest amount of
radiocactive material and probably a significant quantity of hazardous
materials, such as solvents, acids, and assorted chemicals. All liquid and
sediment/sludge samples from King Avenue were analyzed for total wuranium,
heavy metals, and semivolatile organic compounds.

Special attention was given to the waste stream process. After
considerable review, it was decided that the most efficient method of sampling
was to concentrate only on the major sewer line junctions. Sanitary system
samples were collected at each of the discharge lines from the specified
buildings. Diagrams submitted by BCL depicted several discharge lines for
each facility. It was also understood by ANL personnel that not all of the
changes to the underground discharge lines had been maintained up-to-date over
the years. Because of the large number of building discharge lines, and the
possibility of lost or unknown plumbing, the two major junctions of the sewer
system were chosen to be sampled. These junctions, the North and South Lift
Stations, essentially handle the entire volume of the site's discharged waste-
water that enters the city's sanitary system. Sampling at these locations
would possibly indicate (but not isolate) existing upstream problems. Liquid
samples (21LK007 and 21LKO08) were collected from the South and North
Stations, respectively, In addition, Buildings 2 and 3 were specifically
sampled from their sumps. Both liquid and sediment/sludge samples (21LK003,
21DK006, 21LK004, 21DK005) were obtained from each sump. Sump sludge samples
were also analyzed by mass spectrometry to determine the uranium isotopic

composition,
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Another decision which had to be made was whether or not to drill
boreholes on the King Avenue site. Based on the lack of evidence that onsite
burial of hazardous wastes was ever practiced at the King Avenue site, it was
decided that borehole drilling and sample taking was not warranted. Instead,
s0il corings were taken at various locations around the site buildings. The
original intent was to collect a total of four core soil samples around each
of the specified buildings. Due to the vast amount of asphalted parking lots
and spaces, little sampling area was available immediately surrounding the
majority of the King Avenue buildings. As a result, the soil corings
(21SK019-21SK034) were taken along the perimeter of the King Avenue site.
These samples were analyzed using a combination of analytical techniques which

included gamma-ray spectroscopy and uranium fluorometric analyses.

West Jefferson Samples: North and South Areas

Site topography and drainage were key factors in developing the sampling
plan for this site. Filter bed systems collected sanitary and chemical waste
from the various buildings. These systems are also located in close proximity
to Big Darby Creek. The north and south area systems may, in fact, be on the
flood plain. In addition, storm drains from the north area empty directly
into Battelle Lake, which it borders.

Hydrogeologic information supplied by BCL prompted all subsurface samples
to be obtained from the positioﬁs noted on Figs. 7, 8, 9, and 10. These
positions were described as being on the '"downside'" of a hydraulic gradient.
Samples taken from these selected locations may provide some indication about
any contaminant migration toward Big Darby Creek. These samples were taken to
a maximum depth of 12 feet below grade. Each of these samples was designated
for a uranium fluorometric and gamma spectroscopic analysis. Considering the
overall size of the West Jefferson site and the economy of sampling, the

perimeter sampling concept was employed.

North Area Samples:

Radicactive material was used in each of the buildings at the north
area. Buildings JN-1, 2, and 3 were nuclear reactor research facilities,
which included a reactor, several labs, a special nuclear material (SNM)
storage vault, and a number of hot cells. A retired plutonium facility (JN-4)
is also a part of this area and 1is currently operating as a Hazardous

(nonradioactive) Materials Laboratory.
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The sanitary and chemical sewer systems were to be sampled at the closest
access point downstream from the specified buildings. However, upon inspec-—
tion, none of these planned sampling points had an adequate flow, if any, for
sampling. Sediment or sludge was not present at these locations. Both liquid
and sediment were available in the area just north of the well house. The
samples collected in this area included a liquid sample from the chemical
waste septic tank (21LJ012), a sediment/sludge sample at its outfall across
the road (21DJ014), a liquid sample from the storm drain manhole (21LJ011l),
and a few meters away, a corresponding sediment/sludge sample (21SK010) from
its outfall. The outfall emptied into a cattail covered wetland adjoining the
lake. A liquid sample (21LJ013) of the wastewater was taken from a manhole
immediately following the north site filter and prior to the automatic
chlorinator. All of these samples were analyzed for metals, semivolatile
organic compounds, and radiocactive contamination using gamma-ray spectroscopy
techniques. The last analysis was chosen instead of a total uranium analysis
to accommodate identification of radionuclides specific to the research
conducted at this site.

One other liquid sample (21LJ009) was extracted from the subgrade storage
tank located northwest of JN-3. The bottom of this tank was covered by about
a foot of water. The tank had been designed to aid as a temporary storage for
pool water. Site personnel had not recently checked this tank, and could not
identify its contents. The sample was assigned a gamma-ray spectroscopic

analysis.

South Area Samples:

Only three buildings (JS-1, 10, 12) in this area were designated for

decontamination work, All of these buildings had a history of wuranium
usage: JS-1 -- military fuel fabricationj JS-10 and 12 -- ballistics tests of
depleted wuranium components, Of special note, a depleted uranium fire

occurred in JS-1 several years ago.

The sanitary sewer system was sampled at the subsurface filter bed at the
east end of the site. Both liquid and sediment samples (21LJO15 and 21DJ016)
were taken. Sludge from the filter bed that services the holding tank north
of JS-12 was sampled (21DJ017), as well as the standing liquid in the open
holding tank (21LJ018). These samples were analyzed for metals, semivolatile

organic compounds, and radioactive contamination using gamma-ray spectroscopy
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techniques. Sludge samples were analyzed for total uranium content using

uranium fluorometric techniques.

RESULTS OF RADIOLOGICAL SAMPLE ANALYSES

e Liquid sewer samples: Liquid sewer samples were collected at six

different locations on the West Jefferson site and submitted for gamma
spectral analysis:

21LJ009 Underground storage tank north of JN-3

21LJ011 Manhole northeast of JN-1

21LJ012 Septic tank northeast of JN-1

21LJ013 Underground tank between north site filter beds

21LJ015 Manhole down by Big Darby Creek, south site

21LJ018 Holding tank west of JS-12

No significant radioactivity above background was identified in any of

the samples. Cesium-137 and Th-228 were measured, but their levels were quite
low and approached the lower limit of detection of the instrument used in the
analysis (Table- 2). It should be noted that the quoted uncertainties
associated with the measured values represent a one sigma statistical counting
error only. The total propagated uncertainty for each measurement is a

function of many variables in addition to the counting statistics component.

e Sewer sludge samples: Sludge samples were collected at six different

locations including the King Avenue site and the West Jefferson site and
submitted for gamma spectral analyses (Table 3).

21DK005 Bldg. 3 sump

21DK006 Bldg. 2 sump

21DJ010 Outfall of storm sewer east of JN-1

21DJ014 Outfall of septic tank, marshy area

21DJ016 Manhole down by Big Darby Creek

21DJ017 Filter bed north of JS-12

Analysis of sludge sample 21DK005 shows elevated levels of U-238 689

pCi/g and U-235 170 pCi/g in comparison to levels of these radionuclides in
soil. A typical range of U-238 found in soil is 0.3-1.4 pCi/g (UNSCEAR77).
Since the level of Ra-226 measured in 21DK005 is not in secular equilibrium

with its parent U-238 (698 pCi/g versus 2.4 pCi/g), it is clear that some
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uranium processing had occurred resulting in this state of disequilibrium.
Daughter products of Th-232 were also measured in 21DK005 1in high
concentrations; Ac-228 49.5 pCi/g and Th-228 51.4 pCi/g. It is reasonable to
assume that these daughter products are in secular equilibrium with the parent
radionuclide Th-232., A uranium isotopic analysis performed on sample 21DK0O5
showed significant enrichment in the isotope U-235 (Table 7). Cobalt-60 (85
pCi/g), Am-241 (1.5 pCi/g), and Cs-137 (0.6 pCi/g) were also detected in
sludge sample 21DK0O05.

Analysis of sludge sample 21DK006 revealed elevated levels of U-238
(86.8 pCi/g). A uranium isotopic analysis performed on this sample showed
that it was slightly depleted in U-235 (Table 7).

Cobalt-60 (17.5 pCi/g), Am-241 (5.0 pCi/g), Cs-134 (0.3 pCi/g), Cs-137
(10.1 pCi/g), Pu-239/240 (17.37 pCi/g), Pu-238 (0.58 pCi/g), and Sr-90 (2.43
pCi/g) were measured in sample 21DJ010. No significant level of radioactive
contamination was identified in any of the other three sludge samples analyzed

(21DJ014, 21DJO16, and 21DJO18).

e Environmental corings: A total of thirty-three (33) corings were taken

on the King Avenue and West Jefferson sites. It is interesting to note that
when Cs-137 was identified (generally twice the levels found in Goodale Park),
the top stratum of the core oftentimes exhibited the highest concentration of
cesium.

Elevated 1levels of U-238 were 1identified in the following cores:
21SK023A (10.7 pCi/g) which was taken northeast of Bldg. 33 21SK031c (12.0
pCi/g) which was taken south of Bldg. 93 and 21SK032D (5.8 pCi/g) which was
taken west of Bldg. 9.

Elevated levels of U-235, 0.21 pCi/g and 0.12 pCi/g, were detected in
cores 218J037A and 21SJ039C, respectively. Cobalt~60 (0.13 pCi/g) was
identified in core 215J039A. A complete tabulation of all the uranium and

thorium isotopic analyses performed is provided in Table 7.

¢ Environmental borings: Elevated levels of Cs-137 were identified in
boreholes 215J052, 21S8J059, 215J062, and extensive Cs-137 contamination
detected in borehole 218J063 (Table 5). The highest level of cesium measured
occurred at the 6 ft level of borehole 218J063-6, 108.93 pCi/g. Uranium-238
was detected in boreholes 215J053-6 (8.16 pCi/g) and 21S8J059-7 (5.92 pCi/g).
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An elevated level of Am-241 (2.91 pCi/g) was detected in borehole sample
218J063~6 along with Co-60 contamination (0.62 pCi/g), Pu-239/240
contamination (3.55 pCi/g) and Pu-238 contamination (0.09 pCi/g).

The results of the uranium fluorometric analyses performed on select soil
and sludge samples are listed in Table 6. Samples exhibiting elevated levels
of total uranium were further analyzed using mass spectrometry to determine
their uranium isotopic composition. The results are shown in Table 7. The
preferred analytical techniques to estimate the uranium content in samples is
the uranium fluorometric analysis for a total uranium determination and a mass
spectrometry analysis for uranium isotopic identification and quantification.
Uranium analyses performed using gamma-ray spectrometry techniques (e.g.,
hyper-pure germanium detector) are regarded as less accurate when compared
with those analytical techniques mentioned above. 1In general, the gamma-ray
spectrometry technique will tend to overestimate the uranium content of the
sample due the inherent interferences produced along the spectral continuum
which affect the photopeaks used for wuranium quantification. In this
investigation, gamma-ray spectrometry was used to determine whether the
samples contained enough uranium to merit a more sophisticated uranium
analysis. Also shown in Table 7 are the results of the thorium isotopic
analyses conducted on select soil corings and borings. Thorium contained in
each sample is radiochemically extracted and analyzed using a surface barrier

detector to identify and quantify the various thorium isotopes.

RESULTS OF CHEMICAL SAMPLE ANALYSES

The chemical analysis of all samples was performed by the Analytical
Chemistry Laboratory at Argonne National Laboratory. The procedures used for
sample taking, preparation and analysis were consistent with those required by
the U.S. EPA Contract Laboratory Program (CLP). Some of the samples required
substantial dilution prior to analysis due to very high concentrations of
certain compounds present in the samples. Diluted samples are so designated
by the letters '"DL'" appended to the sample number (21DJO10CDL). The letter
"C" designates that the sample was analyzed for the presence of semivolatile
organic compounds.

Appendix 7 contains the results of analysis for various targeted
semivolatile organic compounds in sludge samples. Results of analysis for

various targeted semivolatile organic compounds is shown in Appendix 8 for the
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samples. In addition to the predetermined list of targeted compounds,
of tentatively identified compounds is provided where applicable.
review of the data involving various chemical analyses performed on

and wastewater samples yielded the following observations:

The inorganic analysis of sludge samples reveals significant
heavy metal contamination of two samples (21DK005 and
21DK006) . High concentrations of chromium, lead, mercury,
nickel, and silver were found in both samples. Depending upon
the chemical form of these metals, this level of contamination
could cause the sludge to qualify as an EP toxic hazardous
waste. Wastewater samples 21LK007 and 21LK008 also showed
relatively high concentrations of some of these same metals,
as well as copper and =zinc, The lead concentrations were
particularly high. Sample 21LK003 was high in mercury. The
remainder of metals analysis results were within the range

normally encountered in uncontaminated samples.

The results of the semivolatile organics analysis for sludge
and wastewater samples indicate that several of the sludge
samples (21DJO10 and 21DJ017) are significantly contaminated
by a number of polynuclear aromatic compounds (PNAs). Sample
21DJO10CDL being the most contaminated (3,200,000 yug/kg
phenanthrene, for example). These types of compounds are
commonly found in fossil fuels such as heating oils and coal,
but are also produced by the 1incomplete combustion of
hydrocarbon fuels. Many of these compounds are carcinogenic
and may require some special handling procedures during clean-
up operations. They have very low solubility in water and
would therefore tend to remain in sludge deposits for long
periods of time. None of the wastewater samples showed
significant concentrations of PNAs, indicating that the PNAs

are not being resuspended or solubilized.

Several of the samples, both sludge and wastewater

(21DK00O6CDL, 21LK003C, 21LKOO7CRE, and 21LK0O08C), showed
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significant amounts of phenol and chloro or methyl substituted
phenols (cresols). Phenols and cresols are toxic compounds
which have been known to cause problems with biological

wastewater treatment systems.

Two types of phthalates, di-n-butylphthalate and bis(2-
ethyhexyl)phthalate, were detected in sludge and wastewater
samples (21DK006CDL, 21LK003C, and 21LKOO7CRE). These two
chemicals are very common and are found in many types of
plastics and surface finishes. The concentrations found in
the water samples were very low, only slightly above the

quantitation limits.

In addition to these regulated pollutants, the analysis
revealed the presence of several unregulated organics in high
concentrations in a number of samples, including an unknown
organic (sample 21KLO0O3CDL) and alkyl triphenyl phosphate
(samples 21DK006CD6 and 21LK003C). This latter compound is

frequently used in the refining of transuranium isotopes.

Besides the compounds mentioned above, very few semivolatile
organics were detected above the quantitation limits in either
the sludge or wastewater samples. However, due to the high
dilution factors necessary to analyze several of the sludge
samples, the quantitation 1limits were quite high, making
detection of low concentrations of pollutants impossible. In
addition, since only the semivolatile pollutants were analyzed
for, there is no way to estimate the presence of other toxic
organics such as volatile organics, pesticides/PCBs or
cyanide. Before this sludge is disposed of, it will have to
be analyzed for RCRA hazardous waste characteristics to insure

its proper disposal.
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SUMMARY

Building A - King Avenue Site
Cursory surveys and radiological assessment by ANL essentially
confirms BCL's assessment of the building's radiological contamination

status.

Building 1 - King Avenue Site
Radioactive contamination was found in this building consistent
with those levels reported by BCL. It should be assumed that the drain

lines from the foundry are contaminated with radioactive material.

Building 2 - King Avenue Site

Localized areas of the building floor were found to be radioactive-
ly contaminated. The building sump system was found to be highly
contaminated, both radiologically and chemically and it follows that the

building drain and sewer lines should also be considered contaminated.

Building 3 - King Avenue Site

This building was found to be extensively contaminated throughout.
Analysis of samples taken from the building sump system revealed the
presence of high concentrations of radiological and chemical (both
organics and inorganics) contaminants. All drain and sewer lines should
be considered contaminated. There is also evidence of radioactive
contamination under the floor coating in many areas of the building.
Large areas of floor contamination were intentionally covered with a
sealing/fixing material to avoid the potential spread of the
contamination. As a result, the floor coating prevented a complete

evaluation of the levels of contamination present.

Building 4 - King Avenue Site
Several localized areas of radioactive contamination were found on

the floor. Drain lines should be considered contaminated.

Building 5 - King Avenue Site
Several localized areas of radioactive contamination were found on
the shop floor and in the mezzanine areas. The drain lines in this

facility should be considered contaminated.




7.0

8.0

9.0

10.0

11.0

21

Building 6 - King Avenue Site

Several spots of radioactive contamination were found in the eight
areas surveyed in this building. A sink and a drain were found to be
radioactively contaminated; it 1s prudent to assume that the building

drain and sewer lines are also contaminated.

Building 7 - King Avenue Site
The only elevated radiation levels detected in this building were
from a couple of sinks located in two different rooms. It should be

assumed that the drain and sewer lines are contaminated.

Building 9 - King Avenue Site
No radioactive contamination was detected in the areas surveyed.
There is the possibility of drain line contamination in this building,

however, it is not directly evident.

Sewer Lines — King Avenue Site

As a result of the analyses performed on the effluent samples taken
from the north and south lift stations, the King Avenue sewer system,
and the sumps located in Buildings 2 and 3, the sewer lines must be
considered radioactively and chemically contaminated. The radioactive
contamination is primarily uranium (normal, enriched, and depleted) and
the chemical contamination consists of both organic compounds (phenols
and polychlorinated biphenyls) and inorganic compounds (lead, cadmium,
chromium and mercury). The concomitant soil contamination from leaking

sewer lines should be considered a distinct possibility.

Environmental Corings - King Avenue Site

The results of the analyses of the environmental corings taken in
the vicinity of Buildings 2 and 3 (21SK019 through 21SK023) reveal that
an environmental insult may have occurred some time ago. This may be
related to the uranium operations conducted in the two buildings. Mass
spectrographic analyses indicated the samples from cores 21SK020 and

218K022 exhibited slight uranium enrichment.
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Building JN-1, West Jefferson Site-North
This building was found to be highly contaminated, as expected,
primarily 1in the cave and storage areas. Drain and sewer line

radioactive contamination should be considered probable.

Building JN-2, West Jefferson Site-North

Several spots of radioactive contamination were found 1in the
subcritical assembly room of this facility. Drain and sewer line
contamination should be considered possible. Floors have been coated
with a sealer in several areas of this building, thus preventing an

accurate determination of the level of contamination present.

Building JN-3, West Jefferson Site-North

This former reactor building revealed several areas of extensive
radioactive contaminationj notably, the center reactor area and the pump
room. Several drains exhibited elevated radiation levels thus leading
to the conclusion that the building's drain and sewer lines should be

treated as contaminated.

Building JS-1, West Jefferson Site-South

Cursory surveys revealed no contamination in this building.
Elevated Radon-222 concentrations were found near pit #3. The radon
daughter concentrations in this area ranged from 40-60 milli-working
levels for a 22-hour period. Modine space heaters were operational and

the doors to the facility were open during the time of sampling.

Building JS-10, West Jefferson Site-South
Cursory direct and smear surveys of this facility revealed no

measurable radicactive contamination present.,

Building JS-12, West Jefferson Site-South
Cursory direct and smear surveys of this facility revealed no

measurable radioactive contamination present,

Storm Drain, West Jefferson Site-North
A sludge sample (21DJO10) taken from the storm drain outfall

revealed the presence of radicactive contamination; 5.0 pCi/gram of
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Am-241, 17.5 pCi/gram of Co-60, 17.4 pCi/gram of Pu-239/240, and
2.4 pCi/gram of Sr-90. The storm drain serves Buildings JN-1 and
JN-4, It is prudent to consider the soil peripheral to the outfall and

the storm drain itself radioactively contaminated.

Abandoned Filter Beds, West Jefferson Site-North

Soil in an area south-southeast of an abandoned filter bed was
found to be radioactively contaminated down to the 12 ft, level below
grade. Borehole logging of sites 2158J062 and 215J063 revealed the
presence of Cs-137 contamination from grade to the 12 ft level.
Analysis of split spoon samples taken at the 6 ft level of borehole
2158J063 showed elevated levels of Cs-137 (108.93 pCi/gram); Am-241 (2.91
pCi/gram); Pu~239/240 (3.55 pCi/gram); Pu-238 (0.09 pCi/gram); and Co-60
(0.62 pCi/gram). As a result of these findings, all of the sewer lines
leading to the abandoned filter beds should be considered radioactively
contaminated. Due to the limited number of boreholes drilled around the

filter beds, a pattern of contamination migration cannot be established.

REFERENCES

United States Nuclear Regulatory Commission Regulatory Guide 1.86 (1982)
entitled, '"Guidelines for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses for By-

Product Source, or Special Nuclear Material."

Battelle Columbus Laboratories Technical Report to the USDOE - Chicago
Operations Office entitled ''Submission of Report on Facilities for
Acceptance under the DOE Surplus Facilities Management Program,"

August 16, 1984,

United Nations Scientific Committee on the Effects of Atomic Radiation,

"Sources and Effects of Ionizing Radiation,'" 1977.

U.S. Department of Energy Publication entitled, '"'The Environmental

Survey Manual,'" August 1987.



WEST JEFFERSON SITE

'KING AVE. SITE @

WEST JEFFERSON

NORTH
5
h___—____d
MILES

Battelle-Columbus Laboratory,

King Avenue ang West Jefferson Sites

Fig. 1

vZ



BUTTLES AVE.

|

I==IRI==]
===

‘1S NOSINN3d

21SB-~2

21SB-1

GOODALE AVE.

Locations of Environmental Background Soil Samples
Taken in Goodale Park

Fig. 2




KING AVE.

21LK007 A I—‘ P AU;!TORIUM

|_STEAM PLANT X)

10——5é

7B NORTH 6A. 7th_AVE. _
. \\ 7
7C l ' 4

1

9 ,-[1' 7 6 :a 5 1 1 -r= PERRY ST,
[
. TA / 13
l g
t x-p-ﬂ TIN INST=
NORTH
0 200. TISDALE ST
—— O 2 —Qs
FEET 21LK003 | ]
21DK006 g 21LK004
21DK005 ||
\
‘2A
5th AVE,

Locations of Liquid Samples Taken at the King Avenue Site

Fig. 3

9¢



KING AVE.

21SK030 f

21SK032

N

21SK029 /O

O—1 21SK027

21SK 028 A L_J_' /AU(DITORIUM
| STEAM PLANT o—| 215K026
10
| | 218K 025
L
78 NORTH A, ] / 7th AVE, —
\ qk# 21SK024
. ; ,
7 :J 5 nt = PERRY sT.
| —
" [] -
—
/J 21SK023
7B SOUTH o
"—"' 21SK019
1 x-P-'H TIN INST.\,H7 e
NORTH
0 200. TISDALE ST—T L L1
2 3
FEET 21SKo020 }O ™)
21SK031 21SK033 \J -
J p \2A
Y 5th AVE.
21SK034 21SK021 K

Locations of Environmental Soil Corings Taken at the King Avenue Site

Fig. 4

LT



21LJ012

21LJ0 11 /O

%hwow

FEET

21LJ009

Locations of Liquid and Sludge Samples Taken at the
West Jefferson Site - North End

Fig. 5

21DJ014

NORTH SITE

FILTER MIDDLE SITE

U

21LJ013

8¢



ROAD

HOLDING TANK

21LJ018

oy

Locations of Liquid and Sludge Samples Taken at the

West Jefferson Site - South End

Fig. 6

=

21DJ017

21LJ015

| 21DJO16

6¢



2184037 .21SJ038

o

21SJ036

%

21SJ035 (M
\b 2184042 o
2184039 }—0
\
\Ck\\\_ 21SJ040
\ \\\| 21sJ041 —
\ \ t |
NORTH
0 200
L d
FEET

Locations of Environmental Soil Corings Taken at the
West Jefferson Site - North End

Fig. 7

NORTH SITE
FILTER

MIDDLE SITE
FILTER

o€



¢

HOLDING TANK
2154050 JS78 ‘
a - l.o—| 21sJ049
o« 7 ! JS-4 JS-
- Js-12
cy_d 21SJ046
Js- 1
—— 215J047
21SJ043 /O JS—1 /o[j a 1510
? 21SJ044 4S-7
21SJ051 ;
21SJ045
A
4490
40

NORTH
0 290

FEET

Locations of Environmental Soil Corings Taken at the
West Jefferson Site - South End

Fig. 8



o

NORTH SITE
FILTER  MIDDLE SITE
FILTER
21SJ053 315050
<> O— 21SJ054 | 21SJ058 2154060 //p

21SJ061

]D 2154056 21SJ055 Cf///,

2154052 \\\\o & oo o

21SJ057
N 21SJ4063

- ‘|k <

FEET

Locations of Environmental Soil Borings Taken at the
West Jefferson Site - North End

Fig. 9

AN



s HOLDIN‘G.TANK
Q 1
2 53 ss-2 2154068
o— 1 I JS-4 JS-5
h JS 12
Js-11-1] lﬂ)/
&__ o 2154064 2154067
JS-6
-1
J Q‘JS 10
f 2154066
O~ ss-
215J065 2154071 7

FEET

Locations of Environmental Soil Borings Taken at the

R4,
(R
0
40

West Jefferson Site - South End

Fig. 10

21SJ069

218J070

€€



34

Table 1. Building Air Sample Results

Radon Radon Thoron Actinon

Sample 222Rn Daughters 220Rn 219Rn

Number Location (pCi/2) (mWL) (pci/e)  (pCi/2)
1 Bldg. 1 Foundry Area 0.42 4,2 7.6 BDL
2 Bldg. 1 Foundry Area 0.52 5.2 16.3 BDL
3 Bldg. 2 Ground Floor 1.16 11.6 6.7 BDL
4 Bldg. 3 Room 3671 0.69 6.9 1.1 BDL
5 Bldg. 5 Machine Shop 1.00 10.0 9.4 BDL
6 JS-1 High Bay Area 0.81 8.1 2.5 BDL
7 JS-1 Pit Area 5.29 52.9 12.7 BDL
8 Js-10 0.35 3.5 3.8 BDL
9 JS-12 Tunnel Area 2.73 27.3 BDL BDL
10 JN-1 Hot Cell Area 0.49 4.9 BDL BDL
11 JN-1 Hot Cell Area 0.18 1.8 BDL BDL
12 JN-1 Machine Shop BDL BDL BDL BDL
13 JN-1 High Bay Area 0.31 3.1 0.5 BDL
14 JN-2 First Floor 0.44 4.4 4.4 BDL
15 JN-2 Second Floor 0.69 6.9 11.7 BDL
16 JN-3 First Floor 1.08 10.8 13.2 BDL
17 JN-3 Second Floor 0.45 4.5 4.8 BDL
18 JN-3 Basement 1.19 11.9 13.2 BDL

Working Level (WL) is defined as any combination of short-lived radon
decay products in ong liter of air that will result in the ultimate
emission of 1.3 x 10° MeV of potential alpha energy. The numerical
value of the WL is derived from the alpha energy released by the total
decay through RaC' of the short-lived radon daughter products, RgA,
RaB, RaC, and RaC' in radioactive equilibrium with 1Q0 pCi of 222,
per liter of air. A milliWorking Level (mWL) is 107 ° WL.

BDL = Below Detectable Limits.
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Table 2. Gamma Spectral Analyses of Liquid Sewer Samples (pCi/ml)

Bi-214 Ra-226 Ac-228 Th-228 Cs-137
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV Others
21LJ009 <0.03 <0.02 <0.04 <0.03 0.03%0.01 -
21LJ011 <0.02 <0.02 <0.,03 <0.03 - -
21LJ012 <0.02 <0.02 <0.03 <0.02 0.02%0.01 -
21LJ013 <0.03 <0.03 <0.06 <0.04 <0.02 -
21LJ015 <0.04 <0.03 <0.08 <0.05 <0.02 -
21LJ018 <0.03 <0.03 <0.05 0.02+0.01 <0.02 -

Less than values indicate the measurement was below the detection limit of
the instrument. Note: The 352 KeV energy line listed under the Ra-226
heading above is actually attributable to a radium daughter product, Pb-214.



Table 3. Gamma Spectral Analyses of Sewer Sludge Samples (pCi/gram)

Sample Bi-214 Ra-226 Ac-228 Th-228 Cs-137

Number 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV Others

21DK005  2.410.1 2.4%0.1 49.520.6 51.420.5 0.610.1 U-238 689.2+16.5, U-235 170.3%3.0, Co-60 85.0%3.0,
K-40 5.620.6, Am-241 1,520.1

21DK006  0.410.1 0.320.1 1.5%0.1 1.540.7 <0.1 U-238 86.8%3.5, U-235 0.610.1, K-40 <21,
Am-241 <0.2

21DJO1D  1.0#0.) 1.110.1 0.410.1 0.310.1 10.140.1 Cs-134 0.320.1, Co-60 17.5%0.1, K-40 <3,
Am-241 5.0%0.1, Pu-239-/240% 17.3710.25,
Sr-90P 2,43 +0.16, Pu-238 0,58 0.01

21DJ014  0,.810.2 1.120.3 <l.0 0.8%0.1 <0.4 Co-60 <0.3, K-40 <10

21DJ016  2.0%0.1 2.110.1 1.0%0.1 1.240.1 0.08£0.01 -

21pJ017  0.8%0.1 0.80.1 0.310.1 0.3%0.1 0.050.01 K-40 5.710.4

#alpha spectrometry.

bRadiochemical separation.

9¢



Table 4. Gamma Spectral Analyses of Environmental Soil Corings (pCi/gram)

Bi-214 Ra-226 Ac-228 Th-228 Cs-137 U-238 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeVv 1460 KeV 60 KeV Others
Environmental Background Corings
21SB~1A 2.14%0.1 2.22%0.08 1.16#0.15 0.96%0.1 0.490.04 - 14,6240.93 - -
21SB-1B 2,41%0.08 2.32%0.07 1.08%0,11 0.86%0.08 0.52#0.03 - 17.9140.63 - -
21SB-1¢C 2.47%0.06  2.44%0.05 1.1220.08 1.07%0.06 0.42%0.02 - 15.09£0.52 <0.10 -
21SB-1D 2.29%0.17 2.14%0,17 1.10%0.18 1,15%0.19 0.20+0.04 - 18.06%1.07 - -
21SB-2A 2.22%0.15  2.33%#0,10 0.75%0.17 1.00%0.13 0.44%0.06 - 12.90£1.47 - -
21SB-2B 2.59%0.07  2.42%0.06 1.09%0.09 1.04%0.07 0.49%0.02 <10.4 17.06+0.60 - -
21S8B-2C 2.35£0.10 2,50%0.07 1,01#0.12 0.99+0.08 0.38%0.03 - 16,020.70 - -
21SB-2D 2.39£0.07 2.66%0.09 1.16%0,12 1.19%0.08 0.11%0.02 - 17.51#0.56 - -
Environmental Corings
21SK019A 2.384£0.07 2.60%0.05 1,00%0.08 1,0040.06 0.30%0.02 - 16.1710.49 <0.08 -
21SK019B 2.81%#0.11 2.83%0.08 1.10%0.14 1,13#0.11 0.28%0.04 - 18.20£1.00 - -
21SK019C 2,17#0.11  2.26%0.08 0.98%0.14 1.00%0.11 0.2610.04 - 15.24%0.96 - -
21SK019D 3.1740.09  3.1920.08 1.13#0,08 1.13#0.06 0.22%0,02 - 16.3820.52 - -
21SK020A 2.78%0.11 2.68%0.08 0.72%#0.12 0.82%0.09 1.08%0.04 - 13.9710.79 - -
21SK020B 2.78+0.10 2.70%0.07 0.98%0,09 1.05%#0.08 0.63%0.03 - 16.55%0.54 - -
218K020C 2.86%0.12  2.82%0,.10 1.10%0.16 0.94%0.12 <0,15 - 14,47+1.27 - -
215K020D 3.36%0.08 3.44%0,08 1.03+0.08 1.0540.06 0.1740.02 - 16,30%0.45 - -
21SK021A 3.43:0.01  3.18%0.09 1.10%0.16 0.98%0.10 0.12%0.03 - 16.57+1.11 - -
21SK021B 3.38+0.07  3.3310.07 1.20%0.08 1.04%0.06 0.10%0.02 - 17.03£0.49 <0.10 -
215K021C 3.34%0.12  3.19%0.09 1.37%0.16  1.35%#0.14 <0.13%0.02 - 15.59+1.18 - -
21SK021D 1.8240.10 1.68%0.08 0.68%0.11 0.68%0.11 0.21%0.05 - 7.70+0.96 - -
21SK0224A 2.4040,10 2.20%0.07 0.92+0.10 0.93%0.08 0.47%0.04 - 14.61+0.69 - -
215K0228 2.50%0.06 2.51%0.17 1.02#0.07 1.03%0.05 0.46%0.02 - 15.7040.46 0.13%0.03 -
21SK022C 2.54%0.10  2.4510.07 0.93%0.13 1.06%0.10 0.5740.04 - 17.7441.00 - -
21SK022D 2.47%0.11  2.28%0.09 0.850.16 0.89%0.11 0.26%0.05 - 17.48%1.28 - -
21SK023A 2.8110,08 2.8110.08 0.84%0,08 0.96%0.06 0.35%0.02 10.75%3,00 16.24%0.49 - -
21SK023B 2.98#0.12  2.82%0.07 1,12#0.12 1.06%0.11 <0.09 - 18.07+0.82 - -
21SK023C 2.4740.08 2.52%0,06 1,21#0,10 1.28%0.08 0.11%0.02 - 18.0440.61 - -
21SK023D 2.75%0.06 2.78%0.05 1.13%0.09 1.04%0.06 0.09+0.02 <8.9 15.64%0.50 <0.09 -
21SK024A 2.00%0.09 2.15%0.07 0.87%0.13 0.6810,11 0.59%0.04 - 15.86+0.85 - -
21SK024B 2.56%0.12 2.25%0.09 1.24%0.17 0.93%0.12 0.5240.05 - 15.1641.10 - -
215K024C 2.48%0.09 2.35%0.07 0.80+0.09 0.8740.08 0.3240.02 - 17.6720.57 - -
21SK024D 1.9240.08 1.86%0.06 0.77+0.11 0.60%0.08 <0.08 - 14.05%0.71 - -
21SK025A 2,00£0.09 2.03%0.06 1.04%0.11 0,76%0.07 0.55%0.03 - 16.1940.55 - -
21SK025B 2,47%0.06 2.51%0.05 0.81%0.06 0.85%0.05 0.33£0.02 - 15.1540.44 <0.11 -

LE



Table 4 - (cont'd.)

Bi-214 Ra=-226 Ac-228 Th-228 Cs-137 U-238 K-40 Am~-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 1460 KeV 60 KeV Others
218K025¢C 2.30+0.09  2.44%0.07 0.794#0.12 0.80%0.11 0.20%0.03 - 15.80+0.99 - -
21SK025D 2,51120.07 2.56+0.06 0.90*0.06 0.85%0.05 0.05%0.01 - 14.5320.42 <0.08 -
215SK026A 2.3620.11  2.24#0.09 0.74%0.15 0.97+0.11 0.82%0.05 - 16.55+1.18 - -
215K026B 2.,02%0,12 2,17+0.08 1.02%0.14 1.0220.10 0.25%0.05 - 14,85+0.95 - -
21SK026C 2.4920.06  2.40%0.05 1.1610.08 1.024#0.05 0.1740.02 - 17.73%0.46 <0.0% -
21SK026D 2.25%0.09 2.36%0.07 0.88%0,12 0.95£0.09 1.21+0.28 - 15.4240.80 - -
218K027A 2,21%0.11 2.28+0.09 0.77+0.16 0.92%#0.12 0.64%0.05 - 16.88+1.26 - -
218K027B 2.4320,08  2.49%0.06 0,98%0.11 1.03#0.08 0.30%0.03 - 16.17+0.71 - -
218K027¢C 2.86%0,08 2.9540.09 0.93%0.09 1.2540.10 0.2840.02 - 18.20+0.53 - -
21SK027D 2.50%0.08 2,58#0.06 0.78+0.08 0.77+#0.07 0.21%0.02 - 12.93+0.45 - -
215K028A 2,60+0.09 2.63%0.07 0.78+0.12 0.84%0.09 0.92+0.04 - 15.90+0.95 - -
2158K028B 2.32+#0.10 2.68+0.08 0.8910.13 1.08+0.15 0.32+0.04 - 17.82+1.07 - -
21sK028C 2,02%0.10 1.8840.08 0.85%0.14 0.84%0.10 0.15%0.04 - 15.04%1,12 - -
21SK028D 2.6720.12  2,70%0.10 0.79#0.15 0.87#0.12 <0.12 - 16.66%0.99 - -
21SK029A 2,83%0.06 2.78+0.04 0.90%0.07 0.94%0.06 0.89+0.02 - 15.3140.47 <0.10 -
218K029B . 3.0740.08 3.01%+0.07 1.0420.12 1.20%0.11 0.41%#0.03 - 18.3240,57 - -
21SK029¢C 2.79%0.10 3.05%0.08 1.28%#0.14 1.24%0.11 <0.11 - 18.11#1.15 - -
215K029D 2.66%0.08 2.57%0.07 0.97*0.10 0.,90%0.08 0.12%0.02 - 17.26+0.71 - -
21SK030A 2,58+%0.11 2.57%0.09 1.0140.15 1.0940.11 0.45%0.05 - 15.4240.95 - -
21SK030B 2.97+0.12  2.77%0.11 1.1610.19 1.09£0.11 <0.16 - 15.60+1.19 - -
21SK030C 2.98+0.06 2.91+0.06 1.00%0.07 0.96%0.06 0.10%0.02 - 17.0340.49 <0.11 -
21SK030D 2.0310.11 1.88+0.07 1.11#0.13  0.83%0.10 <0.12 - 13.7040.99 - -
218K031A 1.9110.11 2.02#0.08 0.95%0.14 0.9710.10 0.58%0.05 - 14.03+1.05 - -
21SK031B 2.31¥0.09  2.27%#0.07 0.92%0.13 0.73%#0.11 0.77+0.05 - 12.2140.82 - -
218K031cC 2.59%0.09 2.69%0.06 1.08%0.12 0.93%20.09 0.59%0.03 12.04%3,02 14,27+0.72 - -
21S8K031D 2.61%0.07 2.48%0.06 0.81120.08 0.94%0.07 0.30% - 14,.54%0.42 - -
21SK032A 1.79%0.11 1.6430.,07 0.82#0.13 1.0540.10 0.68%0.05 - 14.070.88 - -
21SK032B 1.5340.08 1.61+0.07 0.70%0.12 0.94%0.10 0.55%0.04 - 13.5940.81 - -
21SK032¢ 1.7540.07 1.7740.06  0.91%0.11 0.83+0.08 0.4210.03 - 14.95+0.71 - -
21SK032D 1.7610.04 1.77+0.04  0.80%0.07 0.83%0.04 0.18+0.02 5.82%1.61 14.15%0.47 <0.07 -
21SK033A 1.89%0.11 1.79+0.08 0.6710.14 0.60%0.12 0.4720.,05 <14.3 11.97%0.93 - -
21SK033B 2.41%0.09 2.42%¥0.08 0.90%0.13 1.0120.09 0.17+0.04 - 17.8440.84 - -
21SK033¢C 2.11%0.10 2.14%0.08 0.76%0.12 0.76%0.11 <0.13 - 12.9810.80 - -
218K033D 2.45%0.06 2.3520.05 0.82%0.08 0.94%0.07 0.2040,04 - 17.8810.47 - -
21SK034A 2.29%0.09 2,23%0.07 1.00%0.16 1.17%0.10 0.51+0.04 - 16.24%0.88 - -
215K0348 2.72¥0.06 2.69%0.05 1.06x0.07 0.89#0.05 0.26%0.02 <5.4 15.38%0.53 <0.08 -
21SK034C 2.29+0.09 2.29%0.07 0.79%0.14 0.53%0.10 0.22+0.04 - 14,50%0.83 - -
21SK034D 3.30%£0,10 2,97+x0.08 1.00%0.16 0.9710.10 0.234%0.04 - 17.23%0.96 - -
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Table 4 - (cont'd.)

Bi-214 Ra-226 Ac-228 Th-228 Cs-137 U-238 u-235 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
215J035A 1.46%0.10 1.6520.08 0.96%0.14 1.0240.10 0.37+0.04 - - 14,40%0.99 - -
21530358 1.6920.08 1.7240.08 0.92%0.14 1.05%0,10 0.30%0.04 - - 16.87+0.82 - -
215J035C 2.1320.,05 2.19%0.05 1.1010.06 1,14*0.06 0.21%0,01 <6.8 - 17.22%0.35 - -
218J035D 1.81+0.07 1.78%0.06 1.03a0.11  0.93%0.07 0.39%0.03 - - 16.1740.71 - -
215J036A 1.85%0.06 1.89+0.05 1.0120.08 0.94%0.06 0.41%0.02 - - 16.0940.49 - -
218J036B 2.16+0.05 2.02%0.04 0.84%0.06 0.87+0.04 0.29%0.02 - - 15.22%0.38 <0.07 -
215J036C 1.9610,08 1.9920.07 0.6710.11 0.86+0.08 0.14%0.03 - - 13.77+0.95 - -
215J036D 1.88%0.10 1.90£0.09 0.99%0.13 0.95%0.10 0.11%0.03 - - 15.5410.81 - -
218J037A 2.73%0.07 2.75%0.05 1.01+0.06 1.1240.06 0.49%0.02 <6.7 0.21#0.02 16.22%0.37 - -
215J037B 2.18%0.07 2.23%0.06 1,06%0.12 1.15%0.07 0.32%0.02 - - 15.35+0.68 - -
218J037C 1.79%0.06 1.7740.05 1,08%0.10 1.09%0.08 0.23%0.02 - - 16.44%0.46 - -
2183037D 1.92+#0.05 1.9420.04  1.10%0.07 1.0240.05 0.08%0.01 - - 15,01%0.38 <0.07 Co-60
<0.04
215J038A 1.44%0.10 1.68%0,07 0.6720.14 0.75%0.09 0.33%0.04 - - 15.54%0.99 - -
21830388 1.46%0.10 1.5320.06 0.98%0.15 1.01+0.10 0.19%0.04 - - 19.62+0.82 - -
2153038¢C 1.734+0.06 1,72*0.06 0.8710.06 1,01#0.05 0.08%0.01 <8.3 - 18.78+0.38 - -
2153038D 1.35+0.07 1,2330.04 0.79%0.09 0.79%0.07 <0.06 - - 16.45+0.63 - -
218J039A 2.20+0.07 2.34%20.08 0.85%0.08 0.84%0.06 1.32%0.04 - - 14.76+0.56 - Co-60
0.13%0.02
218J039B 2.13%+0,08 2.0320.07 0.74%0.12 0.68+0.10 0.60%0.04 - - 14,9840.78 <0.14 -
215J039C 2.64%0,06 2.64%0.06 0,9310.09 1.0240.06 0.17%0.02 <6.8 0.12%0.01 16.35%0.49 - -
218J039D 2.48+0.09 2.27%#0.07 0.66%0.10 0.81%0.08 0.07+0.02 - - 13,65%0.68 <0.14 -
215J040A 1.58%0.07 1,55%0.06 0.93%0.09 0.77%+0.06 0.67%0.09 - - 18.2240.49 - -
2158J040B 1.59%0.05 1.61*0.04 0.72%0.07 0.7420.05 0.67%0.02 - - 15.35%0.41 <0.10 -
218J040C 1.98%0.10 1,8710.08 1,24%0.16 1.04%0.12 0.14%0.04 - - 18.83+0.49 - -
218J040D 2.32+0.10 2,18%0.12 1.19%#0.15 0.99#0.11 <0.13 - - 17.34%2,00 - -
215J041A 2.11%0.08 2.01%0.06 0.72%0.07 0.84%0.06 0.75%0.03 <8.5 - 13.3940.45 - -
215J0418B 1.6420.07 1.6620.07 0,73%#0.11 0.71#0.07 0.56%0.03 - - 12,50+0.68 - -
21sJ041cC 1.92+0.07 1,9840.07 1.14%0.12 0,94%0.09 0.22%0.02 - - 16,43%20,71 - -
215J041D 2.13#0.06  2.12%0.05 1.09£0.08 0.96+0.06 0.18%0.02 - - 15.0340.48 <0.08 -
215J042A 2.10£0.09 2.1720.08 0.90%0.16 0.74%0.10 1.1540.06 - - 14.75%1.08 - -
218J042B 1.91%0.12  2.04%0.09 1.04%0.18 1.2310.15 0.66*0.06 - - 13,3742.27 - -
21sJ04zcC 2.88+0.08 2.82%0.06 1,01%0.08 1,07£0.07 0.32%0,02 <8.3 - 16.93+0.50 - -
218J042D 2.01*0.08 1.96#0.10 0.79%#0.11 0.68+0.08 0.17%0.02 - - 15.00%0.92 - -
215J043A 2.23%0.08 2.2240.07 0.88*0.11 0.,9110.08 0.55+0.03 - - 16.08+0.65 - -
218J043B 2.7740.07 2,74%20.06 1.00+0,08 0.8920.06 0.58%0.02 - - 15.68%0.53 0.1140.03 -
218J043C 2.22%0.12 2.28%0.08 1.,20%0.18 0.83%20.11 0.34%0.04 - - 16.24%0.96 - -
215J043D 2.06+0.10 2.05%0.08 0.95%x0.14 0.98%0.11 <0.14 - - 15,29+41,20 - -
218J0444A 2.08%0.07 2.04%x0.06 0.84%0.08 0.94%0.06 0.42%0.02 <8.3 - 14.3520.45 - -
215J044B 2,10%0.11  2.01%0.11 1,08%0.19 0.87%0.12 0.35%0.06 - - 18.48+1.07 - -
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Table 4 - (cont'd.)

Bi-214 Ra-226 Ac-228 Th-228 Cs-137 U-238 U-235 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
218J044cC 2,21%0.08 2.19+0.08 0.72%0.08 1.0+0.08 0.25%0.02 - - 16.5720.46 - -
218J044D 2,0010.08 1,89%0.07 0.95%0.,12 0.95%0.09 1.16%0,25 - - 15.81+0.94 - -
218J045A 1.750.09 1.,8240.08 0.68+0.09 0.83%0.09 0.38%0.03 - - 14.61+0.55 - -
215J045B 1.84%0.05 1.7620.05 0.79%0.06 0.720.05 0.27%0.02 - - 12.07%0.41 <0.09 -
215J045¢C 2.18%0.11 2,13%0.09 0.93#0.15 0.78%0.11 0.37%0.05 - - 15.83£1.01 - -
215J045D 2.11%0.07 2.01+0.06 1.050.08 1.1340.09  0.15%0.02 <7.3 - 15.680.43 - -
21SJ046A 1.56%0.,08 1.56%0.07 0.71%0.13 0.77%0.10 0.18%0.03 - - 11.89%0.83 - -
218J0468B 1.85%0.09 1.7420.06 0.75%0.10 0.9920.08 0.24%0.02 - - 16.16+0.58 - -
218J046C 1.6340.05 1.56%0.05 0.90+0.08 1.0120.06 0.21%0.02 - - 14.81+0.48 <0.08 -
215J046D 1.78%0.10 1.79+0,09 1.4120.17 1,2220.13  <.16 - - 17.7241.02 - -
218J047A 1.52%0.07 1.34%0.06 0.76%0.09 0.84%0.08 0.48%0.03 - - 14,.81%0,.57 - -
21830478 2.0440.11 1.85%0.09 0.94*0.14 0,9520.10 0.54%0.04 - - 15.5740.87 - -
215J047C 1.95%0.10 1.83+0.07 1,0420.15 1.08%10.12 0.44a0.04 - - 17.2440.92 - -
215J047D 2.28%0.07 2,16%0.07 1.00%0.10 1.,03%20.09 0.22#0.02 - - 17.5340.56 - -
215J048A 1,98%0.10 2.00%0.09 0.78%0.15 1.11#0.11  0.45%0.04 - - 16.77%1.15 - -
218J048B 1.9940.14 1.,95%0.09 0.99%0.17 0.90%0.13 0.44%0.06 - - 18,02+1.39 - -
218J048C 1.9540.11 2.0120.07 1.2940.17 1.24#0.11 0.4120.04 - - 18.90+0.95 - -
215J048D 1.9240.10 1.8240,08 1.13%#0.15 1.00+0.11  0.40%0.05 - - 17.42+1,01 - -
218J049A 2.26%0.,06 2.23%0.05 0.89%0.08 0.97+#0.07 - - - 15.5620.46 - -
21530498 2.350.05 2.22*0.04 0.80%0.06 0.85*0.05 0.14%0.01 - - 13.5740.39 <0.08 -
215J049C 2,1420.09 2.21%0.07 0.91+0.13 0.92%0.10 0.1720.03 - - 15.85%0.82 - -
21S8J049D 1.92%0.11 1.84%¥0.09 0.94#0.14 0.89+0.09 0.32%0.04 <20 - 13.9140.84 - -
21830504 2.01%0.07 2,01%0.06 0.94%#0.11 0.,98%0.07 0.23%0.02 - - 15.2540.73 - -
218J0508B 1.94%0.10 1.92+0.08 0.85%0.14 0.76#0.10 0.25%0.04 - - 14,03%1.02 - -
218J050C 1.95+0.09 1.86+0.07 0.91#0.17 0.93%#0.10 0.12%0.03 - - 17.5310.84 - -
218J050D 2.22%0.08 2.16%0.06 1,1740.09 1.2720.07 0.06%0.02 <7.7 - 15.64%0.57 - -
215J051A 2.57%0.,07 2.52%0,06 0.89%0.09 0.90%0.07 0.12%0.02 - - 14.8840.45 - -
218J0518B 2.1620.09 2.19%#0.07 0.83%0.13 0.71%0.09 <0.08 - - 14,1740.86 - -
21s8J051cC 2.25%0.06 2.26%0.05 0.88+0.09 0.81#0.05 <0.05 - - 13.76%0.57 <0.08 -

21SJ051D 2,0310.11 2,1120.09 0.82#0.14 1.0420.10 <0.1l1 - - 15.1140.84 - -
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Table 5. Gamma Spectral Analyses of Soil Borings (pCi/gram)
Bi=214 Ra-226 Ac-228 Th-228 Cs-137 U-238 U-235 K-40 Am=-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
218J052-1 1.46%0.09 1.6010.08 0.89+0.15 0.90+0.11 10.9810.12 - - 12.19%1.02 - -
218J052-2 1.93+0.08 1.91%#0.05 0.950.08 0.96%0.06 2.02%0.05 <8.6 - 16.4320.49 - -
218J052-3 1.77%0.11 1.8540.08 0.69£0.13 0.82%0.10 0.3840.03 - - 14.01+0.88 - -
218J052-4 1.49£0.07 1.5710.09 0.98%0.10 0.90+0,08 1,4610.04 - - 16.47+0.62 - Co-60
<0.06
218J052-5 1.64%0.05 1.67+0.04 0.89+0.07 0.9120.06  1.96%0.03 - - 17.0010.47 <0.08 -
218J052-6 1.3620.05 1.3240.04 0.89%0.07 0.80+0,06 0.40%0,02 - - 17.4240.53 <0.10 -
218J052-7 1.0310.08 1.0340.06 0.6110.11 0.53%0,11 <0.09 - - 16.16+0.85 - -
218J052-8 1.3040.06 1.26%0.05 0.58%0.07 0.76%0.06 <0.05 - - 15.7910.44 - -
218J052-9 0.98%0.06 0.8940.05 0.7340.10 0.42+0.08 <0.07 - - 13.38+0.80 - -
218J052-10 1.0940.07 0.9710.05 0.84%0.09 0.70%0.08 - - - 14.4540.55 - -
218J052-11 1.1620.05 1.21#0.05 0.83%0.07 0.90+0.06 - <7.8 - 17.1920.45 - -
218J652-12 1.0140.07 1.04%0.05 0.9620,11 0.89%0.09 <0.08 - - 17.99+0.77 - -
2183053-1 2.20#0.10 2.33%0.10 1.30%0.16 0.89%0.10 0.21%0.04 - - 16.0310.96 - -
218J053-2 2.00£0.06 1,98+0.05 1.10%0.07 1.0810.06 0.13%0,02 <7.47 - 16.19+0.43 - -
218J053-3 2.05%0.09 2.1240.07 1,15%0.11 1,02+0.08 - - - 14.82+0.53 - -
218J053-4 1.89+0.09 2.0840.06 0.61%0.12 0.58%0.10 <0.08 - - 11,3240.69 <0.14 -
218J053-5 2.03%0.05 2.05£0.05 0.56%0.06 0.6210.05 <0.04 - - 12.60%0.47 <0.07 -
218J053-6 2.16%0.06 2.070.04 0.61%0.07 0.54%0.05 <0.05 8.16%2.00 - 12,21%0.45 <0.08 -
218J053-7 1.2810.04 1.24%0.04 0.85£0.05 0.77%0.05 - - - 15.83%0.35 - -
218J053-8 1.0740.04 1,1140.04 0.69%0.06 0.76%0.06 <0.04 <6.11 - 15.06+0.35 - -
218J053-9 0.89+0.08 0.95+0.06 0.71%0.11 0.53%0.08 <0.08 - - 13.72%0.73 - -
218J053~10 1.0540.05 1.05£0.04 0.87%0.09 0.5910.06 - - - 16.45+0.48 - -
218J053-11 0.9320.05 0.9310.03 0.71%0.05 0.63%0.04 <0.04 - - 14.96+0.40 <0.06 -
2183053-12 1.04%0.09 0.76%0.07 0.6110.13 0,47%0.09 <0.12 - - 14.11%0.92 : - -
218J054-1 1.9920.05 1.9320.05 0.6810.07 0.70%0.05 0.1120,01 - - 14.66+0.43 <0.08 -
2158J054-2 1.9340.07 2.01+0.06 0.8040.11 0.84%0.08 0.14%0.03 - - 15.6410.80 - -
218J054-3 1.87+0.07 2.03%0.06 0.7110.10 0.66%0,09 <0.08 - - 14.7520.72 <0.11 -
218J054-4 2.1640.08 2.000.07 0.85%0.08 0.92%0.07 0.12%0.02 - - 15.68%0.51 ~ -
218J054-5 2.2040.13 2.09+0.09 0.8810.14 0.80%0.11 <0.14 - - 13.95+1.07 - -
21S8J054-6 1.7740.09 1.82%0.10 0.66%0.14 0.98%0.11 <0.11 - - 15.65+0.97 - -
215J054-7 1.55+0.09 1.5910.06 0.72%0.12 0.57%0.11 <0.08 - - 13.04+0.85 0.16%0,.05 -
218J054-8 1.71#0,11 1.5940.10 0.68%0.15 0.7520.11 <0.14 - - 13,87+1.32 - -
2183054-9 2.2740,06 2.23%0.05 0.9010.07 0.81%0.06 0.05%0.01 <8.12 - 16.51%0.49 - -
218J054-10 1.9540.05 1.9540.04 0.70%0.06 0.75%0.05 0.24%0,02 - - 14.,27%0.45 <0.07 -
218J054~-11 1.5740.07 1.,57+0.05 0.71%0.08 0.71%0.07 - - - 14.79%0.53 - -
218J054~12 1.2940.05 1.41%0.05 0.57%0.06 0.68%0.06 <0.04 - - 14.0610.37 - -
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Table 5 - (cont'd.)

Bi-214 Ra-226 Ac-228 Th-228 Cs~137 U-238 U-235 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
218J055-1 2,10£0.09 1.95*0.09 0.85%0.17 0.94%0.10 0.79%0.05 - - 16.29%1.14 - -
218J055-2 1.7520.10 1.72%20.08 0.73%0.14 0.56%0.10 0.150.04 - - 11.42%1.02 - -
218J055-3 2.46%0.05 2.32%0,04  0.83%0.07 0.80%0.21 <0.05 - - 13.08%0.44 0.19%0.02 -
215J055-4 2.19%0.08 2.18%0.06 0.64%0.07 0.73£0.06 - - - 13.7910.45 - -
218J055-5 1.98£0.07 2.14%0.06 0.62%0.12 0.45%0.08 <0.06 - - 12.5810.66 - -
2158J055-6 1.3020.07 1.41#0.07 0.53%0.12 0.83%0.10 <0.09 - - 16.1340.79 - -
2158J055-7 0.94£0.08 0.88%0.07 0.820.14 0.46%0.09 <0.13 - - 11,52%1,19 - -
215J055-8 0.95%0.05 1.03%0.04 0.57%0.09 0.50%0.07 <0.06 - - 15.0240.59 <0.11 -
218J055-9 1,00£0,04 1.01%0,03 0.68%0.06 0.64+0.04 <0.04 - - 14.64%0.46 0.13%0.02 -
215J055-10 1.10%0.05 1.01%0,04 0.760.07 0.78%0.06 - - - 17.25%0.57 - -
215J055-11  0.85%¥0.09  0.83+0.07 0.57%0.14 0.65%0.11 <0.14 - - 12.84%1.02 - -
215J055-12 0.86%10.09 0.86%0.07 0.54%0.13 0.66%£0.10 <0.14 - - 14,65%1.21 - -
215J056-1 2.07£0.06 2.19%0.05 0.9240.09 0.940.06 0.26%0.02 - - 15.65+0,51 <0.08 -
218J056-2 1.94%0,10 1.97%#0.08 1.05%0.15 0.85%0.11 0.18+0,04 - - 16.5410.97 - -
218J056-3 1.6320.10 1.60%0.10 1.00%0.17 0.72+0.11 <0.14 - - 14.91%1.29 - -
215J056~4 2.38%0.07 2.36%0.06 1.03%0.08 1.05+0.06 <0.05 - - 17.96%0.54 <0.10 -
215J056-5 1.98%0.06 1.90%0.05 0.67%0.07 0.84+0.08 - - - 15.7910.48 - -
215J056-6 1.52%0.10 1.39%0.08 0.54%0.16 0.75%0.15 <0.08 - - 12.2730.78 - -
218J056-7 1.56%0.04 1.5120.03 0.54%0.05 0.5310.04 <0.04 - - 11.07%0.34 <0.07 -
218J056-8 1.43#20.10 1.43%0.08 0.55%0.14 0.62+0.10 <0.14 - - 10.6521.03 - -
215J056-9 1.4220.07 1,31#0.06 0.85%0.07 0.6910.06 - <7.42 - 16.3940.43 - -
218J056-10 0.96%0.09 1.16%0.09 0.97%0.17 0.52+0.13 - - - 15.8420,93 - -
218J056-11 1.,17%0.06  1.,14%0.05 0.74%0.10 0.71+0,07 - - - 15.85%0.53 - -
215J056-12  1.22%0.06  1,18%0.04 0.62%0,07 0.7540.06 <0.05 - - 15.66%0.56 <0.11 -
218J057-1 1.35%0.07 1.37%0.06 0.53%0.10 0.51+0.08 0.2120.03 - - 5.8510.81 - -
2153057-2 2.12#0.07 2.17%0.07 0.89%0.09 0.9440.08 0.16%0.02 <7.90 ~ 12.40%0.48 - -
218J057-3 3.10%0.13  2.8610,10 1.24%0.18 1.07+40,12 <0.18 - - 16.42+1.28 - -
218J057-4 2,5630.09  2.42%0.08 0.7610.07 0.8310.08 - <8.38 - 15.0810.44 - -
218J057-5 2.51%0.06 2,50%0.06 0.81%0.07 0.7810.06 <0.04 - - 15.4240.48 - -
215J057-6 1.4040.08 1.37%#0.07 0.86%0.12 0.9010.09 <0.08 - -~ 16.79%1.07 - -
218J057-17 1.01£0.08 1.0740.07 0.71%0.14 0.85%0.11 <0.11 - - 16.37+0.81 ~ -
2183057-8 0.95:0.08 0.90%20.07 0.70%0.12 0.82+0.09 <0.12 - ~ 13.8240.70 - -
218J057-9 1.01%0.04 1.0120.03 0.67*0.06 0.63+0,05 <0.04 - - 16.18%0.38 <0.10 -
218J057-10  1.30%0.05 1.25%0.04 0.82%0.06 0.85%0.05 <0.04 <6.5 - 16.40%0.43 - -
215J057-11  0.95%0.05 0.96%0.04 0.65%0.08 0.8110.06 ~ . - - 17.0610.45 - -
218J057-12  1.01*0.07 0.99%20.06 0.55%0.11 0.6040.07 <0.078 - ~ 12.40%0.77 - -
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Table 5. (cont'd.)
Bi-214 Ra-226 Ac-228 Th~228 Cs-137 U-238 U-235 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeVv Others
215J058-1 1.85%0.09 1.84%0.08 0.74%0.15 0,71%0.10 0.2740.04 - - 14.65£0.82 - -
218J058-2 1.78%0.11 1.90%0.08 0.61%0,13 0.72¥0.09 <0.15 - - 12.97+1.06 - -
218J058-3 2,15%0.06  2.0510.04 0.63%0.07 0.85%0.05 <0.05 - - 16.41£0.49 <0.14 -
218J058-4 1.61+0.05 1.64%0.05 0.8310.08 0.90£0.06 - - - 18.3910.60 - -
218J058-5 2.36%0.06  2.37%0.05 0.8510.06 0.7910.05 <0.05 - - 15.21#0.44 - -
215J058-6 1.4240.07 1.60£0.08 0.66%0.12 0.72+0.08 <0.08 - - 12.98+0.82 - -
218J058-7 1.23#0.05 1.21#0.06  0.90%0.07 0.9710.06 <0.06 <7.6 - 17.70£0.42 - -
215J058-8 1.16%0.07 1.09%0.06 0.77%0.11 0.90%0.08 <0.08 - - 17.5940.78 - -
218J058-9 1.36%0.07 1.22#0.05 0.85%0.10 0.90£0.08 - - - 19.6740.66 - -
215J058-10  1.39%0.11 1.06%0.08 <0.50 0.73%0.11 <0.15 - - 15.35%1.06 - -
215J058-11  1.22#0.09  1.19%0.07 1.17%0.14 0.8620.10 <0.11 - - 15.9510.91 - -
218J058-12  1.0740.09  1.08%0.07 1.11%#0.15 0.82%0.10 <0.11 <15 - 17.24%1.17 - -
218J059-1 1.25%80.10 1.23#0.08 0.77%0.17 0.7620.11 2.9320.07 - - 14.35%1.28 - Co-60
<0.11
218J059-2 1.6120.11 1.6620.08 0.83%0.14 0.85£0.10 0.6310.04 - - 16.17%1.12 - -
218J059-3 2.09%0.05 1.9520.04 0.9720.06 1.00%0.05 <0.04 - - 16.3740.44 <0.07 -
215J059-4 2.09%0.08 2.06%0.06 1.15%0.09 1.26+0.07 0.55%0.03 <7.8 - 17.9040.40 - -
218J059-5 3.08+0.07 3.08%0.08 1.19%0.08 1.31%0.09 - - - 20.9620.52 - -
218J059-6 2.69%0.08 2.71#0.07 1.25%0.14 0.8910.07 <0.07 - - 19.0340.71 - -
218J059-7 1.41%0.04  1.37#0.03  0.8810.07 0.9710.05 <0.04 5.92%1.60 - 17.54%0.50 <0.07 -
218J059-8 1.05%0.09 1.00%0.07 1.00%0.13 0.8810.09 <0.10 - - 17.2040.91 - -
218J059-9 0.91%0.06 0.93%0.05 1.08%0.13 0.78%0.07 <0.07 - - 16.67%0.70 <0.12 -
218J059-10 1.11#0.04 1.02%0.03 0.84%0.07 0.93£0.04 <0.04 - - 17.0340.38 <0.08 -
218J059-11  1.04*0.06 1.02%0.05 0.87%0.08 0.92%0.07 - - - 18.3610.48 - -
218J059~-12  0.74%0.05 0.7210.05 1.0120.06 0.91%0.05 <0.08 - - 17.5140.38 <0.06 -
218J060-1 1.0840.05 1.08%0.04 0.69%0.07 0.81+0.07 - - - 14.69%0.44 - -
218J060-2 1.00£0.05 0.83%0.05 0.7240.06 0.9410.06 - <6.9 - 15.9740.43 - -
218J060-3 1.08+£0.06 1.28%0.07 0.75%0.10 0.89%0.07 <0.06 - - 14.99£0.70 <0.11 -
218J060-4 1.02£0.04 1.06%0.03 0.6920.06 0.68%0.04 <0.04 - - 14.08+0.36 <0.07 -
218J060-5 0.93%0.09 0.91%0.06 0.60%0.13 0.53%0.10 <0.13 - - 12.63+0.88 - -
218J060-6 1.21+0.04 1.15%0.04 0.62%0.62 0.68+0.04 <0.05 - - 15.160.44 <0.08 -
218J060-7 1.11#0.07 1.11#0.06 0.74%0.12 0.70+0.08 <0.10 - - 14.7620.75 - -
218J060-8 0.93:0.09 0.95%0.07 0.64%0.13 0.50%0.09 <0.13 - - 15.3240.93 - -
215J060-9 1.23#0.06  1.13#0.05 0.62+0.08 0.65%0.07 - - - 15.7740.49 - -
218J060-10  1.24%0.10 1.16%0.07 0.85%0.13 0.75£0.10 <0.10 - ~ 15.3340.81 - -
218J060-11 1.01%0.08 1.0520.07 0.86%0.14 0.61%0.10 <0.10 - ~ 16.00+0.83 - -
218J060-12  1.49%0.06  1.43%0.06 -1.10%0.09 1.1240.06 <0.07 <8.1 - 20.32£0.53 - -
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Table 5 - (cont'd.)

Bi-214 Ra-226 Ac-228 Th-228 Cs=137 u-238 K-40 Am-241 -
Sample No. 609 KeV 352 Kev 911 KeVv 583 KeV 661 KeV 1001 KeV 1460 KeV 60 KeV Others
215J061~1 1.94%0.12 1.81+0.08 1.18%0.15 0.81%0.12 0.91%0.05 - 14.250.99 - -
218J061-2 2.10%0.05 2,09%0.04 0.9520.06 0.89%0.05 0.38%0.02 - 16.6320.50 <0.08 -
218J061-3 2.29%0.10 2.04$0.08 1.17%0.15 1.09+0.12 <0.12 - 18.20%1,14 - -
218J061-4 2.12%0.08 1.95%0.07 1.03+0.12 1.10%0.08 <0.10 - 16.20%0.93 0.1620.04 -
218J061-5 2.43%0.07 2.43+0,06 1.190.10 1.16£0.09 - - 21.36%0.55 - -
218J061-6 1.74%0.09 1.5740.08 0.8210.13 0.67$0.10 <0.11 - 11.71%0.81 - -
218J061-7 1.5520.07 1.5240.06 0.70%0.08 0.6620.06 <0.07 <7.6 11.85%0.45 0.18%0.04 -
218J061-8 1.08%0.07 1.18+0.06 0.6120.11 0.50%0.07 <0.10 - 10.4620.68 - -
218J061-9 1.4940.07 1.41%0.05 0.9710.09 0.9620.07 - - 18.32%0.50 -
215J061-10 1.86+0.06 1.81%0.05 1.52#0.11 1.66%0.09 <0.07 - 29.04%0.68 <0.10 -
215J061~11 1.70%0.12 1.6140.10 1.1420,17 0.790.12 <0.14 - 15.12%1,01 - -
2158J061-12 1.59:0.10 1.32%0.08 1.1320.14 0.73%0.11 <0.14 - 15.06%0.98 - -
218J062-1 2.0320.11 1.73%0.08 1.04%0,13 0.71%0.10 0.55%0.04 - 16.15%1.01 - -
215J062-2 1.96%0.06 1.8940.07 0.9410.06 0.8840.05 0.1810.02 <7.8 15.77%0.37 0.11%0.02
215J062-3 1.5340.06 1.48+0.06 0.6010.10 0.660.07 1.85+0.04 - 11.6820.59 0.58%0.03 -
218J062-4 1.79%0.06 1.72%0.07 0.7410.08 0.84%0.07 0.13+0.02 - 15.3240.48 - -
215J062-5 1.74%0.04 1.62+0.04 0.85%0.06 0.79%0.05 <0.05 - 15.12%0.40 <0.08 -
215J062-6 2.73£0.07 2.60%0.05 1.080,09 1.08+0.07 <0.06 - 15.41%0.47 0.18%0.13 -
218J062-7 1.20£0.04 1.16%0.03 0.60%0,05 0.6910.04 - - 8.51%0,27 - -
215J062-8 2,26120.13  2.14%0.09  0.94%0.19 0.73%0.11 <0.15 - 13.12#1.25 - -
218J062-9 1.10£0.08 1.19#0.07 <0.41 0.43%0.09 <0.11 - 6.76+1.06 - -
218J062~-10  1.12%0.06 1.07%0.05 0.37%0.06 0.26%0.05 <0.04 <6.5 5.8710.29 - -
218J062-11 0.82%0.06 1.00+0.06 <0.29 0.24%0.07 <0.08 - 3.4110.72 - -
218J062-12 (no sample avdilable at 12 ft level, struck water)
218J063-1 1.9040.07 1.9240.06 0.80%0.10 0.90%0.06 1.71%0.05 - 14.8940.49 - -
218J063-2 1.8040.05 1.7420.05 0.7310.06 0.71%0.06 0.58%0.02 - 13.93%0.41 0.2040.03 -
218J063-3 1.45%0.09 1.5040.08 0.9410.15 0.69%0.10 2.0010.05 - 12.811.06 - -
215J063-4 2.0120.10 2.15%0.08 0.87%0.14 1.3540.13 0.2910.04 - 16.80%1,02 - ~
218J063-5 2.18%0.07 2.22%0.08 1.080.09 0.9710.06 2.78%0.10 <8.3 18.61%0.55 0.31%0.02 -
218J063-6 1.70+0.08 1.754%0.09 <0.30 0.44%0.10 108.9310.22 - 7.88%0.62 2.9120.06 Co-60 0.62%0.03;
Pu-239/240 3.55 #0.05;
Sr-90 <1.04
Pu-238 0.09%0.01
218J063-7 <0.10 <0.11 0.150,03 0.1240.03 12.94%0.07 - 2.9710.18 0.4040.01 -
215J063~8 2.01%0.07 1.9520.07 0.58%0.07 0.77£0.07 3.61%0.12 - 9.44%0,39 - -
218J063-9 2.03%0.07 2.00+0.06 0.9340.08 1.04+0.07 3.79%0.05 - 15.40%0.51 -~ -
2158J063-10 1.48%0.09 1.4940.07 <0.41 <0.29 1.3340.05 - 7.1140,.85 - -
218J063-11 0.92%0.09 1.1040.07 <0.39 <0.30 0.310.04 - 6.9740.79 - -
218J063-12 1.2540.07 1.1940.06 0.42%0.10 0.29%0.07 0.24%0.03 - 7.67%0.68 - -

KA



Table 5. (cont'd.)
Bi-214 Ra-226 Ac-228 Th~228 Cs-137 U-238 U-235 K-40 Am-241

Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
215J064-1 1.55%0.10 1.7320.07 0.46%0.12 0.8210.09 0.2040.03 - - 12.9440.85 - -
215J064~2 1.92%0.08 1.79%0.05 0.86%0.08 0.9240,07 0.12#0.02 - - 13.5010.56 - -
218J064-3 2.00%0.11  2,17%0,10 1.06%D.16 0.9740.11 <0.15 - - 15.05%1.09 - -
21SJ064-4 2.75%0.07 2.54%0.08 1.15%0.10 <l.7 - - - 18.2340.55 ~ -
215J064-5 2.51%0.10  2.75%0.07 0,86+0.11 0.8610.10 <0.08 - - 16.0610.96 ~ -
2158J064-6 1.76%0.05 1,7820.04  0.85%0.07 0.72%0.05 <0.04 - - 13.5340.40 <0,07 -
218J064-7 1.69%0.08 1.88%0.08 0,62%0.12 0.61£0.08 <0.08 - - 12.49%1.73 ~ -
215J064-8 1.49%0.07 1.63%0.05 0.49%0.09 0.62%0.07 <0.,07 - - 12.1940.64 ~ -
218J064-9 1.5420.05 1.54%0.04 0.,73%0.06 0.60%0,05 <0.05 - - 15.2740.43 <0.07 -
218J064-10 0.99%0.04  0.99%0.04  0.73%0.07 0.8110.05 <0.05 - - 14.30%0.43 <0.,07 -
218J064-11  0.39%0.06 0.27%0.04 0.910.06 1.02%0.05 <0.04 <5.5 - 15.9240.33 0.30£0.02 -
215J064-12  0.82%0.05 1.03%#0.04 0.7810.09 0.8410,07 <0.07 - - 12.9710.59 - -
215J065-1 1.7810.06 1,90+0.06 0.94+0.07 1.04+0.06 0.26%0.03 - - 16.28%0,56 ~ -
218J065-2 1.71%0.05 1.75%20.05 0.95%0.06 0.9210.06 0.05%0.02 - - 15.80£0.42 <0.08 -
218J065-3 2.61%0.08 2,47+0.06 1.08%0.08 1.0840.07 <0.14 - - 18.6420.50 0.1620.04 -
215J065-4 2.01%0.12  2.13%#0.08 0,77%0.15 0.9840.11 <0.14 - - 10.99+1.04 - -
218J065-5 2,03%0.11  1.86%0.07 0.,59%0.13 0.65%0.09 <0.11 - - 12.11%1.10 - -
215J065-6 through 215J065-12 samples are unavailable due to hard rock below the 5 ft level

218J066-1 1.19%0.06 1,1430.06 0.94%0.07 0.9310.07 0.22%0,22 - - 15.4520.40 - -
2153066-2 1.77%0.08 2.03%0.06 0.9840.11 0.89+0.08 0.09+0.03 - - 15.9240.77 - -
218J066-3 2.93%0.10 2.81%0.06 1.15%0.09 1.3140.08 0.07£0.02 - - 21.3940.58 - -
218J066-4 2.02%0.06  2.12%0.04 0,8420.07 0,78%0.05 <0.05 - - 16.56%0.42 0.12+0.03 -
2158J066-5 1.45%0.10 1.54%0.09 <0.47 0.58%0,10 <0.14 - - 10.69£1.00 - -
215J066-6 1.5720.08 1.60%0.07 0.80+0.12 0.51%0,08 <0.12 - - 13.4440,80 - -
218J066-7 1.10%0.06 0.9410.06 0.82+0.07 0.81%0.05 - <7.8 - 15.6810.39 - -
215J066~-8 1.42%0.07 1.70%0.06 0.64+0.10 0.7240.08 <0.08 - - 13.68120.74 - -
2153066-9 1.7710.06 1.63%0.05 0,72+0.08 0.74%0.05 - -~ - 15.8810.50 - -
215J066-10 1.12%40.04 1.14%0.04 0.70+0.06 0.6810.05 <0.04 - - 13.9610.40 <0.11 -
21SJ066-11  1.13%0.09 1.14%0.07 0.48%0.12 0.80%0.11 <0.12 ~ - 11.13%0.93 - -
2153066-12 1.25%0.07 1.31%0.07 0.70+0.14 0.7820,09 <0.09 ~ - 14.55%0.79 - -
218J067-1 1.65%0.07 1.59%0.05 1.01%0.07 1.0140.06 0.1940.02 <7.3 - 18.80%0.42 - -
2153067-2 3.1740.08  3.45%0.07 1.1310.11 1.20+0.08 <0.08 - - 18.62%0.73 <0,12 -
215J067-3 2.90%0.10 2,75%0.06 1.1320.09 1.23%0,07 - - - 18.41%0,53 - -
218J067-4 2.28%0.05 2,39%0.04 0.64%0.05 0.70%0.04 <0.04 - - 13.4940.37 <0.08 -~
2153067-5 1.5340.11  1.64#0.07 0.72%#0.16 0.5910.,11 <0.14 - - 13.23%1.05 - ~-
2153067-6 1.98%0.09 1.79+0.07 0.72+0.16 1.0420.13 <0.12 ~ - 13.92%1.,04 - ~
218J067-7 0.88%£0.07 0.78%0.05 0.85%0.07 0.9340.06 <0.05 ~ - 16.51%0.41 - ~

Cy



Table 5. (cont'd.)
Bi-214 Ra-226 Ac-228 Th-228 Cs-137 U-238 U-235 K-40 Am-241
Sample No. 609 KeV 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
215J067-8 1,4020.07 1,61%0.05 0.7110.10 0.83+0.07 <0.07 - - 12,8720.67 - <0.11 -
2158J067-9 1.63%0.07 1.59%0,05 0,78%0.07 0.82+0.06 - - - 15.3240.41 - -
218J067-10  1.85%0.05 1.87+0.05 0.83%0.06 0.79+0.05 <0.04 <6.8 0.2140.02 15.4610.39 - -
215J067-11 1.9610.09 1.,54%0,07 0.73%0.14 0.67+0.10 <0.12 - - 14,25%1.04 - -
215J067-12  2.02#0.06 2.04%0.05 0.63%0.07 0.64+0.05 <0.06 <6.4 - 14.90%0.53 <0.07 -
215J068-1 1.95%£0.09 . 2.0620.09 0.70%0.13 0.62+0.08 <0.08 - - 14,020.77 - -
215J068-2 1.9540.08 1.8820.06 0.83%0.08 0.71%0.07 - - - 12.40%0.52 - -
215J068-3 1.68+0.09 1.72%0.08 0.58+0.13 0.80%0.09 <0.09 - - 11.95%1.03 - -
215J068-4 1.9040.11 1.85%0.07 0.82%0.16 0.83+0.10 <0.11 - - 14.,99+0.85 - -
215J068-5 1.89%0.05. 1.92+#0.05 0.67%0.06 0.78+0.06 <0.05 - - 15.0140.42 0.14%0.02 -
215J068-6 1.9840.09 1.93%0.06 0.70%0.11 0.66+0.08 <0.07 - - 13.44%0.90 - -
215J068-7 1.68+0.08 1.7140.06 0.88%0.08 0.89+0.07 - - - 15.4540.48 - -
215J068-8 1.40%0.12 1.54%0.09 0.89%0.17 1.1810.14 <0.11 - - 13.99%1.12 - -
215J068-9 1.23+0.08° 1.22+0.07 0.80%0.13 0.87+0.10 <0.10 - - 15.5340.84 - -
215J068-10 0.85%0.04 . 0.76120.03 0.46%0.05 0.46+0.04 <0.04 - - 7.17%0.33 - -
215J068-11 0.92%0.07 . 1.07#0.05 0.38+0.09 0.3240.07 <0.06 - - 8.01%0.61 - -
215J068-12 1.1020.05- 1.,09%0.05 0.6720.07 0.5610.06 - - - 13.3410.52 - -
2158J069-1 2.07+#0.10 1.86%0.08 1.05%0.09 1.1540.06 <0.06 <8.1 - 15.81%0.48 - -
2158J069-2 2,03%0.11  1.7740.11 0.92%#0.16 1.4240.17 <0.11 - - 13.82+1.08 - -
215J069-3 2,20%0.11  2.03%20.07 1.00+0.13 0.98£0.10 0.12%0.03 <17 - 15.76+1.09 - -
215J069-4 2,2920.07 2,29%0.05 0.87+0.08 1.0240.07 0,10+0.02 - - 14,67%0.63 - -
215J069-5 2.10%+0.10  2.14%0.07 0.91%0.12 0.81%0.08 0.12+0.03 - - 14.44%0.82 - -
215J069-6 2.15£0.09 1.9910.08 1.07%0.07 1.2540.08 <0.05 <8.3 - 16.6420.44 - -
215J069-7 1.59%0.07  1.47#0.05 1.21%0.08 0.92%0.07 - - - 15.0310.46 - -
215J069-8 1.6320.05 1.58%0.04 0.81%0.06 0.81£0.04 <0.04 - - 12.9640.37 - -
215J069-9 1.5620.09 1.61%0.06 0.98%0.11 0.85+0.08 <0.07 - - 13.59+0.75 - -
218J069-10  1.34#0.07 1.21#0.05 0.30%0.05 0.3610,04 0.08%0.01 <7.0 - 8.11%0.31 - -
215J069-11 1.87#0.06 1.88%0.06 0.91%0.10 0.84+0.06 - - - 7.49%0.35 - -
215J069-12  2.09+0.09 2.20%20.08 1.62%0.15 1.78+40.11 <0.09 - - 7.10%1.03 - -
2158J070-1 1.98120.09 2.03+0.08 1.12%0.14 1.2620.11 <0.12 - - 16.83+1.18 - -
2158J070-2 2.26%0.11 2.24%0.11 1,17#0.16 1.1040.11 <0.1l1 - - 13.92#1.01 - -
21s8J070-3 2.13%0.10 2.12%#0.08 1.13%#0.15 1.10£0.12 <0.12 - - 16.3720.94 - -
21583070-4 2.41%0.06  2.50%0.05 1.21:0.08 1.1240.06 <0.05 - - 16.66X0.47 0.13%0.02 -
218J070~5 2.12%0.09 2.2140.08 1.4740,14 1.4110.09 <0.08 - - 16.74%1.02 - -
218J070-6 1.80+0.08 1.76%0.07 0.87120.08 1.0710.06 <0.04 <7.7 - 15.71%0.38 - -
2153070-7 1.77£0.06 1.90%0.06 0.98%0.09 0.95+0.07 - - - 16.22+0.52 - -
215J070-8 1.45£0.09 1.5230.08 0.75%0.13 0.7610.10 <0.10 - - 12.551.09 - -
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Table 5. (cont'd.)
Bi-214 Ra-226 Ac-228 Th-228 Cs-137 U-238 u-235 K~-40 Am-241
Sample No. 609 Kev 352 KeV 911 KeV 583 KeV 661 KeV 1001 KeV 185 KeV 1460 KeV 60 KeV Others
215J070~-9 1.,77%0.09 1.7240.07 0.75%0.13 0.96%0.10 <0.11 - - 14.3540.90 - -
218J070-10 1.33#0.11 1.65%0.08 0.98%0.14 1.0710.10 <0.10 - - 3.2840.85 - -
218J070-11 1.70%0.09 1.59%0.07 1.89%0.15 1.9610.12 <0.11 - - 5.29%0.79 - -
218J070-12 1.45%0,08 1.65%0.06 1.9740.13 1.79%0.08 <0.07 - - 4.6320,72 - -
218J071-1 1.86+0.08 1.81+0.07 0.92+0.08 1.00+0.07 0.3610.02 - - 15.38+0.48 - -
215J071-2 2.51%0.07 2.58%0.07 1.0420.07 0.9610.07 0.07%0.01 <7.1 - 16.4510.41 - -
218J071-3 2.82%0.10 2.76%0.09 1.1120.14 1.17+0.12 <0.10 - - 17.42%0.91 - -
215J071-4 2,70%0.10 2.81%0.08 0.85%0.13 1.04%0.09 <0.10 - - 17.4240.81 - -
218J071-5 2,0420.07 2.19%0.06 0.70%0.09 0.53%0.06 <0.05 - - 11.9740.59 - -
215J071-6 2.21%0.,07 2.35%0.06 0.81%0.06 0.86%0.05 <0.04 <6.9 - 16.39+0.36 - -
218J071-7 2.07+0.06  2.02%0.06 0.77%0.07 0.73%0.06 - - - 16.33%20.46 - -
215J071-8 1.84%0,10 1.85+0.08 0.8710.14 1.0010.11 <0.12 - - 13.8040.96 - -
218J071~9 2.04%0.06 1.99+0.05 0.80%0.06 0.8010.05 <0.05 - - 13.43+0.39 - -
218J071-10 1.73%0.06 1.7240.04 0.86%0.06 0.84%0.05 <0.04 <8.5 - 15.8810.36 - -
215J071-11 1.64%0.06 1.55%0.05 0.74%0.08 0.7910.06 - - - 16.00+0.48 - -
218J071-12 1,24%0,09 1.17+0.07 0.86%0.13 0.75%0.08 <0.09 - - 15.1240.93 - -

Ly
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Table 6. Uranium Fluorometric Analyses of
Soil, Sludge, and Liquid Samples

Sample No. ug/g*10% pCi/g+10% ug/e£10% pCi/e*10%
21SB1A 4.0%0.4 2.740.3 - -
21SB1B 6.3%0.6 4.3%0.4 - -
21SBIC 5.6%0.6 3.840.4 - -
21SB1D 4.40.4 3.040.3 - -
21SB2A 4.0+0.4 2.740.3 - -
21SB2B 4.,4%0.4 3.0%0.3 - -
21SB2C 4.3%0.4 2.9%0.3 - -
21SB2D 3.810.4 2.6%0.3 - -
21LK003 - - 2.210.2 1.50.2
21LK004 - - 0.54%0.05 0.37+0.4
21DKO005 1010.00£101 689469 - -
21DKO006 450.0%45 307131 - -
21LK007 - - 0.31+0.03 0.21%0.02
21LK008 - - 0.27%0.03 0.18£0.02
21DJO16 2.7+0.3 1.840.2 - -
21DJO17 2.1%0.2 1.4%0.1 - -
21SK019A 6.9%0.7 4.740.5 - -
21SK019B 6.6%0.7 4.5%0.5 - -
21SK019¢C 4.7%0.5 3.240.3 - -
21SK019D 4.420.4 3.040.3 - -
21SK020A 6.5%0.7 4,430.4 - -
21SK020B 5.7%0.6 3.9%0.4 - -
21SK020C 6.6x0.7 4.5%0.5 - -
21SK020D 5.6%0.6 3.810.4 - -
21SK021A 5.8%0.6 4.0%0.4 - -
21SK021B 6.3%0.6 4.3%0.4 - -
21SK021¢C 6.210.6 4,240.4 - -
21SK021D 4.0%0.4 2.710.3 - -
21SK022A 6.1%0.6 4.240.4 - -
21SK022B 5.3%0.5 3.620.4 - -
218K022¢C 4.8%0.5 3.3%0.3 - -
21SK022D 4.4%0.4 3.040.3 - -
21SK023A 6.4%0.6 4.430.4 - -
21SK023B 5.8%0.6 4.00.4 - -
218K023C 4.,7%0.5 3.240.3 - -
21SK023D 5.8+0.6 4.,0%0.4 - -
21SK024A 4.5%0.5 3.1%0.3 - -
21SK024B 5.2%0.5 3.5%0.4 - -
21SK024C 4.8%0.5 3.340.3 - -
21SK024D 3.040.3 2.00.2 - -
21SK025A 4.9%0.5 3.340.3 - -
21SK025B 4.5%0.5 3.1%0.3 - -
21SK025C 5.2%0.5 3.5%0.4 - -
21SK025D 4.9%0.5 3.3%0.3 - -
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Table 6 - (cont'd.)

Sample No. ug/gtl0% pCi/g*10% ug/2%10% pCi/2%10%

215K026A
215K026B
218K026C
21SK026D
215K027A
215K027B
215K027C
21SK027D
21SK028A
218K028B
218K028C
215K028D
215K029A
21SK029B
218K029C
215K029D
21SK030A
21SK030B
21SK030C
21SK030D
21SK031A
21SK031B
21SK031C
21SK031D
218SK032A
21SK032B
21SK032C
21SK032D
21SK032A
215K032B
21SK032C
215K032D
21SK033A
21SK033B
21SK033C
21SK033D
21SK034A
21SK034B
218K034C
21SK034D
218J035A
215J035B
218J035C
2158J035D
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Table 6 - (cont'd.)

Sample No. ug/g*l0% pCi/g*10% ug/2£10% pCi/e*10%
21SJ036A 3.910.4 2.7%0.3 - -
215J036B 4,3%0.4 2.9+0.3 - -
215J036C 4,240.4 2.9%0.3 - -
215J036D 3.8%0.4 2.6%0.3 - -
218J0374A 3.4120.3 2.310.2 - -
21530378 3.6x0.4 2,520.3 - -
218J037¢C 3.0%0.3 2.0%0.2 - -
218J037D 3.0%0.3 2.0%0.2 - -
215J038A 2.7%0.3 1.840.2 - -
215J038B 2,9%0.3 2,00.3 - -
215J038C 2.,520.3 1.7%0.2 - -
215J038D 2.0%0.2 1.4%0.1 - -
21SJ039A 5.6x0.6 3.810.4 - -
215J039B 4.320.4 2.940.3 - -
218J039C 4.7%0.5 3.2%0.3 - -
218J039D 4.610.5 3.1%0.3 - -
21SJ040A 3.3120.3 2.3%0.2 - -
215J040B 4,2+0.4 2,91%0.3 - -
218J040C 4,0%0.4 2.710.3 - -
218J040D 4.,3%0.4 2.910.3 - -
215J041A 3.5%0.4 2,4%0.2 - -
215J041B 3.430.3 2.3%0.2 - -
218J041C 3.2%0.3 2.2%0.2 - -
218J041D 4,4%0,4 3.0%0.3 - -
215J042A 4.310.4 2.9%0.3 - -
218J042B 4,120.4 2.8%0.3 - -
218J042C 4,0%0.4 2.7%0.3 - -
218J042D 3.9%0.4 2.710.3 - -
21SJ043A 4,2%0.4 2.910.3 - -
21SJ043B 4.6%0.5 3.1%0.3 - -
21SJ043C 4.520.5 3.1%0.3 - -
215J043D 4,130.4 2.8%0.3 - -
215J044A 3.4%20.3 2,320.2 - -
215J044B 3.8%0.4 2.6x0.3 - -
218J044C 3.6x0.4 2.5%0.3 - -
215J044D 3.63x0.4 2.5%0.3 - -
215J045A 6.8%0.7 4.6%0.5 - -
215J045B 5.3120.5 3.610.4 - -
218J045¢C 5.6x0.6 3.810.4 - -
218J045D 4.8%0.5 3.3120.3 - -
21SJ046A 3.420.3 2.3%0.2 - -
215J046B 3.320.3 2.320.2 - -
218J046C 3.320.3 2.3%0.2 - -
215J046D 3.4%0.3 2,3%0.2 - -
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Table 6 - (cont'd.)

pCi/g*10% ug/ex10% pCi/e10%

ug/g*10%

Sample No.
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Table 6 - (cont'd.)

pCi/g*10% ug/e10% pCi/e+10%

ug/g*l0%

Sample No.
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Table 6 - (cont'd.)

Sample No. ug/g+l0% pCi/g*10% ug/e%10% pCi/e+10%
218J057-11 1.8%0.2 1.240.1 - -
215J057-12 2.010.2 1.430.1 - -
215J058~-1 3.8%0.4 2.6%0.3 - -
218J058-2 3.730.4 2.530.3 - -
218J058-3 3.730.4 2.5%0.3 - -
218J058-4 3.11%0.3 2.1%0,2 - -
215J058-5 3.7%0.4 2.5%0.3 - -
215J058-6 2,910.3 2.0%0.2 - -
218J058-7 2,710.3 1,8%0.2 - -
215J058-8 2.310.2 1.620.2 - -
218J058-9 2.,6X0.3 1.8%0.2 - -
215J058-10 2.530.3 1,7%0.2 - -
218J058-11 2.610.3 1.8%0.2 - -
218J058-12 2.7%0.3 1.8%0.2 - -
21SJ059-1 3.010.3 2.010.2 - -
218J059-2 3.940.4 2.7%0.3 - -
218J059-3 3.6%0.4 2.530.3 - -
218J059-4 3.310.3 2.3%0.2 - -
218J059-5 5.630.6 3.81%0.4 - -
2158J059-6 4.8%0.5 3.3%0.3 - -
218J059-7 2.3%0.2 1.6%0.2 - -
2158J059-8 2.4%0.2 1.6%0.2 - -
218J059-9 2.3%0.2 1.6%0.2 - -
21S3059-10 2,4%0.2 1,6%0.2 - -
218J059-11 2.3%0.2 1.6%0.2 - -
218J059-12 2.110.2 1.420.1 - -
21SJ060-1 2.110.2 1.4%0.1 - -
215J060-2 2.310.2 1.6%0.2 - -
218J060-3 2.320.2 1.6%0.2 - -
215J060-4 2.,11%0.2 1.4%0.1 - -
218J060-5 2,110.2 1.430.1 - -
218J060-6 2.210.2 1,520.2 - -
218J060-7 2.420,2 1.6%0,2 - -
218J060-8 3.0%0.3 2.0%0.2 - -
218J060-9 3.110.3 2.1%0.2 - -
21SJ060-10 2.8%0.3 1,9%0.2 - -
2158J060-11 2,740.3 1.8%0.2 - -
215J060-12 3.240.3 2.2%0.2 - -
2158J061~1 3.2%0.3 2.2%0,2 - -
215SJ061-2 3.2%0.3 2,2%0.2 - -
21SJ061-3 3.4%0.3 2.310.2 - -
215J061-4 3.110.3 2.1%0.2 - -
215J061-5 3.6%0.4 2.5%0.3 - -
215J061-6 3.610.4 2.5%0.3 - -
218J061-7 3.320.3 2.3%0,2 - -
215J061-8 2.6%0.3 1.8%0.2 - -
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Table 6 - (cont'd.)

pCi/g*10% ug/e%10% pCi/e+10%

ug/g*10%

Sample No.
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Table 6 - (cont'd.)

Sample No. ug/g*l0% pCi/g*10% ug/Lx10% pCi/e*10%
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Table 6 - (cont'd.)

Sample No. ng/g*l0% pCi/g*10% ug/e*10% pCi/e%10%
215J069-11 2.9%0.3 2.0%0.2 - -
215J069-12 4.4%0.4 3.0%0.3 - -
218J070-1 3.240.3 2.2%0.2 - -
215J070-2 3.4%0.3 2.3%0.2 - -
218J070-3 3.1%0.3 2.1%0.2 - -
218J070-4 2.8%0.3 1.910.2 - -
218J070-5 2.5%0.3 1.720.2 - -
218J070-6 3.0%0.3 2.0%0.2 - -
218J070-7 3.530.4 2.4%0.2 - -
215J070-8 3.0%0.3 2.0%0.2 - -
218J070-9 2.9%0.3 2.0%0.2 - -
218J070-10 2.4%0.2 1.6%0.2 - -
21SJ070-11 2.0%0.2 1.430.1 - -
215J070-12 2.010.2 1.420.1 - -
218J071-1 3.8%0.4 2.6%0.3 - -
218J071-2 3.3%0.3 2.3%0.2 - -
218J071-3 4.4%0.4 3.110.3 - -
218J071-4 4,0%0.4 2.730.3 - -
218J071-5 3.4%0.3 2.3%0.2 - -
21SJ071-6 3.9%0.4 2.7%0.3 - -
218J071-7 3.5%0.4 2.4%20.2 - -
218J071-8 3.940.4 2.7%0.3 - -
218J071-9 2.6%0.3 1.8%0.2 - -
218J071-10 3.4%0.3 2.3%0.2 - -
218J071-11 3.3%0.3 2,.3%0.2 - -
218J071-12 1.920.2 1.3%0.1 - -

Notes: SB ~ soil background sample
LK ~ liquid sample, King Avenue
DJ ~ sludge sample, West Jefferson site
SK ~ soil sample, King Avenue
8J ~ soil sample, West Jefferson site
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Table 7. Uranium and Thorium Isotopic Analyses of
Soil and Sludge Samples
U-234 U-235 U-236 U-238
Sample No. (% by weight) (% by weight) (% by weight) (% by weight)
21DKO005 0.0269%0.0005 2.782%0.001 0.0081+0.0005 97.183%0.001
21DK006 0.0042+0.0005 0.5889+0,0005 0.0012+0.0005 99.406%0.001
21SK019A 0.0048+0.0005 0.7117%0.0005 <0.0005 99.284+0.001
21SK020A 0.0050%+0.,0005 0.7853%+0.0005 <0.0005 99.209%0.001
21SK021A 0.0044+0.0005 0.7117%0.0005 <0.0005 99.28410.001
21SK022A 0.0048+0.0005 0.739710.0005 <0.0005 99.254%0.001
218SK023A 0.0051*0,0005 0.7259%0.0005 <0.0005 99.26910.001
218J064-4 0.0043120.0005 0.7118%0.0005 <0.0005 99.284%0.002
218J066-3 0.0047+0.0005 0.7128*0.0005 <0.0005 99.283+0.002
218J067-3 0.0045*0.0005 0.7120%0.0005 <0.0005 99.28310.002
Th-232 Th-230 Th-228
Sample No. (pCil/g) (pCi/g) (pCi/g)
21SK019A 0.72%0.04 1.62%0.08 0.7010.04
21SK020A 0.61%+0.04 1.77%0.07 0.6120.04
21SK021A 0.64%0,04 1.58%0.10 0.5810.06
21SK022A 0.42%0.04 0.96%0.04 0.4110.02
21SK023A 0.69%0.04 1.52%0.07 0.6910.04
218J063-6 0.30%0.02 1.42+0.08 0.39%0.03
215J064-4 0.81%0.05 1.85%0.10 0.88%0. 06
218J066-3 0.53%0.02 1.20%0.04 0.52%0
215J067-3 0.78%0.05 1.97%0.10 0.8710 05

Notes:

SK ~ soil sample, King Avenue

SJ ~ soil sample, West Jefferson site

DK ~ sludge sample, West Jefferson site



Table 8. Inorganic Analyses of Liquid Sample by Furnace Atomic Absorption Method -- ug/liter

Sample Number

Element 21LKO003 21LK004 21LKO007 21LKO008 21LJ011 21LJ012 21LJ013 21LJO15 21LJ0O18
Arsenic 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8U 3.8 U 3.8 U
Lead 3.7 U0 3.7 U0 NR NR 3.7 U0 3.7 U 3.7U0 3.7 U 3.7 U
Selenium 2.5 U 2.5 U0 2.5 U 2.5 U 2.5 U 2.5 U0 2.5U0 2.5 U 2.5 U
Legend:

U ~ Instrument Dgtect'on Limit
E2, E3, etc. = 10, 107, etc.
NR ~ Not requested

8¢



U = Instrument Detection Limit

(1]

*
E2, E3, etc. = 104,

Detection Limit

1

103, etc.

Cold Vapor Aiomic Absorption Method

Greater than instrument detection limit but less than Method

Table 9. Inorganic Analyses of Liquid Samples by Inductive Coupled Plasma Method -- ug/liter
Sample Number
Element 211LK003 21LK004 21LKO0O07 21LK008 21LJO11 21LJ012 21LJO13 21LJ015 21LJ018

Aluminum [1.89E2) [1.4E2) 1.05E3 2,282 3.1E2 [1.9E2] 2,05€E2 9.96E2 [8.6E2)
Antimony 4.9E1 U 4.9E1 U 4.9E1 U 4.9E1 U 4.9E1 U 4.9E1 U 4,9E1 U 4,9E1 U [1.42E2)
Arsenic 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U 1.44E2 U
Barium [1.8E1} [1.4E1) [6.7E1] [1.5E1] [4.9E1] [1.45E2] [3.0E1] 1.26E2 [2.0El]
Beryllium [0.59] {a.6] [1.5]) [0.64] [0.73] [2.8] [0.68] 0.14 U [1.0]
Cadmium [2.8] 2.3 U0 (3.2} 2.3 U 2.3 0 2.3 U 2.3 U 2.3 U 2.3 U0
Calcium 3.1E4 2.84E4 5.5E4 2.9E4 3.76E4 1.28E5 3.58E4 7.18E4 2,08E4
Chromium 2.2E1 1.4E1 8.2E1 2,0E1 1.8E1 2,2E1 1.9E1 1.2E1 1.4E1
Cobalt 1.8€1 U 1.8E1 U 1.8E1 U 1.8E1 U 1.8E1 U 1.8E1 U 1.8E1 U 1.8E1 U 1.8E1 U
Copper 3.0E1 5.9E1 1.3583 U 1.01E3 3.3E1 [(2.5E1) 4.2E1 6.5E1 [2.2E1]
Iron 2.36E2 2.5E2 8.03E3 9.4782 6.17E2 [6.4E1) 2.64E2 3.21E3 3.44E2
Lead [1.31E2] 8.6E1 U 3.54E2 1.73E2 8.6E1 U 8.6E1 U 8.6E1 U 8.6E1 U 8.6E1 U
Magnesium 1.03E4 1.02E4 2.34E4 1.07E4 1.28E4 8.2E4 1.24E4 2.64E4 6.33E3 tg
Manganese 1.5E1 {1.3E1) 2.48E2 2,5E1 2,6E1 2.7E1 1.6E1 1.32E2 2,1E1
Mercury* 2.1 0.5 6.7 0.5 0.2 U 0.2 U 0.2 U 0.5 [0.1})
Nickel [2.4E1) 8.4 U 1.08E2 [2.8E1] [2.3E1] [9.0] 8.4 U [1.4E1} 8.4 U

. Potassium [4.58E3) [4.44E3) 9.95E3 5.58E3 [1.64E3] [2.59E3] 6.5E3 3.68E3 1.4E3
Selenium 1.06E2 U 1.06E2 U 1.06E2 U 1.06E2 U 1.06E2 U 1.06E2 U 1.06E2 U 1.06E2 U 1,06E2 U
Silver (6.0} {4.1] 5.6E1 [4.8] [7.5) [2.5E1] {7.4] 8.3E1 [8.3]
Sodium 3.85E4 3.73E4 4.56E4 4,035E4 1.54E5 2.54E5 1.82E5 9.92E4 2,05ES
Thallium 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U 1.93E2 U
Vanadium {2.4E1) [2.2E1) 5.5E1 [2.4E1) [2.8E1]) 7.6E1 {2.8E1] 5.8E1 [2.6E1]}

- Zinc 6.58E2 6.31E2 2,.2E3 1.15E3 8.3E1 2.2 U 2,20 1.32E2 5.5E1
Legend:



Table 10.
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Inorganic Analyses of Sludge Samples by
Inductive Coupled Plasma Method -- mg/kg

Sample Number

Element 21DKO005 21DJO10 21DJO14 21DJO16 21DJO17
Aluminum 1.67E3 2.68E3 6.49E3 5.58E3 1.76E3
Antimony 7.4E1 [1.9E1] (2.4E1] [1.6E1] 9.8 U
Arsenic 2.9E1 U 2.9E1 U 2.9E1 U 2.9E1 U 2.9E1 U
Barium 3.15E3 5.2E1 1.16E2 1.5E2 [2.0E1]
Beryllium [2.8] (0.76] 1.6 1.7 1.7
Cadmium 4,3E1 [2.3] [1.8] 6.3 [2.0]
Calcium 1.06E4 3.55E4 8.59E4 8.53E4 1.06E5
Chromium 3.25E3 1.2E1 2,9E1 1.9E1 1.3E1
Cobalt 9.4E1 [5.2] [9.8] 1.2E1 [4.2]
Copper 2.19E3 1.44E2 5.9E1 6.9E1 2.3E1
Iron 3.72E4 9.99E3 2.53E4 1.93E4 1.23E4
Lead 3.33E3 4,8E1 1.16E2 [3.4E1] 1.7E1 U
Magnesium 5.46E3 7.76E3 1.35E4 2.61E4 3.21E4
Manganese 2.03E3 1.66E2 3.25E2 5.02E2 2.5E2
Mercury* 9.2E1 2.5 1.8 0.55 [0.05]
Nickel 1.9E5 1.3 3.1E1 2.7E1 1.9E1
Potassium [1.83E2] (4.2E2] 1.08E3 [8.14E2] {2.9E2]
Selenium 2.1E1 U 2.1E1 U 2.1E1 U 2.1E1 U 2.1E1 U
Silver 6.5E1 7.5 9.1 2.7E1 8.0
Sodium [1.49E2] [3.41E2] [4.59E2] [2.61E2] [2.11E2]
Thallium 3.9E1 U 3.9E1 U 7.2EL 3.9E1 U 3.9E1 U
Vanadium 2.1E1 2.4E1 3.6E1 3.1E1 2.1E1
Zinc 1.6E3 5.62E2 1.86E2 2.35E2 4.92E2
Legend: Instrument Detection Limit

E2, E3, etc. =

ic_Absorption Method
103, etc.

Creater than instrument detection limit but less than Method
Detection Limit
Cold Vapor A
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APPENDIX 1

DESCRIPTION OF INSTRUMENTATION

1.0 PORTABLE RADIATION SURVEY INSTRUMENTS

1.1

1.2

Gas-Flow Proportional Survey Meters

The Eberline PAC-4G-3 is a gas-flow proportional counter that
utilizes a propane gas-proportional detector, 51 cm? (ac-21), 100
em? or 325 cm? (AC-22) in area, with a thin double-aluminized Mylar
window (~0.85 mg/cm?).

Since this instrument has multiple high~voltage settings, it can be
used to distinguish between alpha and beta-gamma contamination.
This instrument is initially used in the beta mode. In that mode,
the detector responds to alpha and beta particles and x- and
gamma-rays. When areas 1indicate a higher count rate than the
average instrument background, the beta-mode reading is recorded,
and the instrument is then switched to the alpha mode to determine
any alpha contribution. In the alpha mode, the instrument responds
only to particles with high specific ionization. The alpha voltage
is set to 1600 V, and the input discriminator is set to 1.5 mV, The
instrument 1s calibrated in the alpha mode with four flat-plate,
infinitely-thin NBS-traceable 239py standards, and in the beta mode
with a flat-plate, infinitely-thin  NBS-traceable 905,90y
standard. The PAG-4G-3 instruments are calibrated to an apparent
50% detection efficiency.

Beta-Gamma End Window Survey Meter

When an area of contamination is found with a PAC instrument, a
reading is taken with an Eberline Beta-gamma Geiger-Mueller Counter,
Model E-530, with a HP-190 probe. This probe has a thin mica end
window and is, therefore, sensitive to alpha and beta particles and
x- and gamma-rays. A thin piece of aluminum is added to the mica,
making the window density approximately 7 mg/cmz. At this density,
the instrument is not sensitive to the majority of alpha emissions.
A maximum reading is obtained with the probe placed in contact with
the area of contamination. In this position, the response (in mR/h)
to gamma radiation is generally conservative relative to a deter-
mination of mrad/h at 1 cm. This instrument is calibrated in mR/h
with a 22%Ra standard.
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1.3 Low-Energy Gamma Scintillation Survey Meter

An Eberline Model PRM-5-3 with a PG-2 gamma scintillation detector
is used to determine the presence of low-energy X and gamma
radiation.

The PG-2 detector consists of a thin Na(T%2) scintillation crystal
5 em in diameter by 2 mm thick. This instrument 1s calibrated on
three separate high voltages for three energy regions using Pu-239
(17 keV), Am-241 (59.5 keV), and U-235 (185.7 keV) sources. This
instrument can be operated in either a differential (to discriminate
between different energy regions) or integral mode.

1.4 High-Energy Micro "R" Scintillation Survey Meter

An Eberline Micro "R" meter model PRM-7 is used to detect high-
energy gamma radiation. This instrument contains an internally
mounted NaI(T%) scintillation crystal 2.5 cm in diameter by 2.5 cm
thick and can be used to measure fields of low-level radiation
between 10 pR/h and 5000 uR/h. This instrument is used to survey
ambient background radiation. It is held 1 m from the surface
during survey. This instrument is also calibrated with a standard
Ra-226 source and checked daily with a Cs-137 source.

1.5 Integrating Radiation Meter

In addition to the PRM-7, a pressurized ion chamber (Reuter Stokes
Model RSS-111) 1is used at selected locations to determine the
ambient radiation field. The RSS-111 has three output modes:
(1) instantaneous exposure rate, (2) strip chart differential
readout, and (3) integrated exposure. The chamber is mounted on a
tripod, 3 ft above the surface, and has a uniform energy response
from about 0.2 MeV to about 4 MeV. A three-hour period of operation
is usually sufficient to obtain significant data.

2.0 SMEAR COUNTING INSTRUMENTATION

2.1 Large Area Counter

An ANL-designed gas—-flow proportional detector connected to an
Eberline Mini-Scaler Model MS-2 1is used to count multiple smears
simultaneously. This detector has a double-aluminized Mylar window
(400 cm?) and uses P-10 (90% argon and 10% methane) as the counting
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gas. The metal sample holder for this detector has been machined to
hold ten smear papers. This particular system consists of two Mini
Scalers and two detectors. One is used to count in the alpha mode
the other is used in the beta mode. Up to ten samples can be
counted simultaneously.

Proportional Counters

Any smear taken from a contaminated area is counted individually in
a Nuclear Measurements Corporation gas-flow proportional counter
(PC-5 or PC-3A). These instruments have been modified to contain a
double~aluminized Mylar spun top window. This top is placed over
nonconducting media (e.g., paper smears) to negate the dielectric
effect on the counter. This counter also uses P-10 counting gas.
Smears are counted in both the alpha and beta modes.

Calibration Procedures

A PC counter is calibrated by adjusting the input discriminator with
the high voltage set at 700 V until it begins to count an alpha
source. The plateaus are run to establish the operating voltages
for alpha and beta-gamma. Additional information can be found in
Appendix 2.

3.0 AIR SAMPLING EQUIPMENT

3.1

3.2

Filter Queen

Air samples are collected using a commercially available (ANL-
modified Filter Queen) vacuum cleaner. Air is drawn through a
filter medium at a flow rate of 40 m3/h. The filters consist of
200-cm? sheets of Hollingsworth-Vose (HV-70) or LB5211-9 mil filter
paper. The collection efficiency at these flow rates for 0.3-um
particles is about 99.9%.

Positive Displacement Pump

A separate air sample can be taken with a positive displacement pump
drawing about 20 liters/min through a Millipore membrane (0.5 to
0.8 um) filter paper for about one hour. An alpha spectrum can be
measured from a section of this filter paper. The ratio of actinon
(219Rn) daughters (6.62 MeV a, AcC) to radon (222zn) daughters
(7.69 MeV a, RaC') can be determined from this spectrum.
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4.0 GAMMA SPECTROSCOPY EQUIPMENT

4.1

4.2

Sample Analyses

4.1.1

4.1.2

A Nuclear Data Multichannel Analyzer Model ND-100, utilizing
a 7.6-cm (3-in.) diameter by 7.6-cm (3-in.) thick NaI(T%)
lead shielded scintillation crystal 1is commonly used for
gamma spectral analyses. The crystal and lead shielding are
located inside the radiological survey vehicle. This
instrument is calibrated with NBS-traceable gamma sources.
This system can be used to identify contaminant radionuclides
by analyzing the gamma-rays emitted by samples from
contaminated areas.

A hyper-pure Germanium detector (ORTEC-17% efficiency right-
circular cylinders) can be used when more sophisticated, high
resolution gamma-ray analyses are required. The HPGe
detector can be coupled to a variety of Multichannel
Analyzers (Models ND-60, ND-66, or ND-100).

In-Situ Analyses (Borehole logging)

4.2.1

4.2.2

The gamma-ray spectrum of a borehole is logged using the
Bicron 5.1 cm (2 in.) by 5.1 em (2 in.) Nal crystal and
either the ND-66 or the ND-100. This crystal is specially
designed to withstand the temperature changes that can be
encountered in boreholes. A permanent record of the spectra
can be obtained by a channel by channel dump of the spectrum
to a line printer.

A Nuclear Data portable multichannel analyzer, ND-6,
utilizing a 5.1 cm diameter by 5.1 cm thick (2-inch by
2-inch) NaI(T%) scintillation crystal is commonly used for
borehole logging in areas that are inaccessible to the mobile
laboratory. The instrument is battery operated and has both
internal storage capabilities and a tape cassette, This
instrument is also calibrated with NBS-traceable gamma-ray
sources and is used to identify the presence of radionuclide
contamination in the borehole.
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INSTRUMENT CONVERSION FACTORS

1.0 INSTRUMENTATION
The factors used to convert the survey instrument readings to units of
disintegrations per minute per 100 em?  (dis/min-100 cm?) and the

derivation of those factors are listed below:

1.1 Conversion Factors

Floor
PAC-4G-3 PAC-4G- Monitor
(51 cm?) (100 cm?) (FM-4C)

Alpha Beta Alpha Beta Alpha Beta

To 100 cm? 1.96 1.96 1.00 1.00 0.31 0.31

dis/min per cts/min - 2 - 2 - 2
for 905,90y

dis/min per cts/min 2 - 2 - 2 -
for 239Pu

dis/min per cts/min 3.5 2.7 2.7 2.4 3.0 2.5
for normal U

dis/min per cts/min 1.7 1.8 1.7 1.8 1.7 1.8
for 226Ra plus
daughters

Note: These values are multipliers to the measured net count rate
to determine dis/min

1.2 Derivation of Conversion Factors

Floor Monitor

Window Area: 325 cm2

Conversion to 100 cm

it

0.31 times floor monitor readings
PAC-4G-3

Window Area: 51 cm

Conversion to 100 cm? = 1.96 times PAC reading

It
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Window Area: 100 cm?
Conversion to 100 cm? = 1.00 times PAC reading

1.3 27 Internal Gas-Flow Counter PC Counter

Geometry: Solid Steel Spun Top - 0.50

Geometry: Mylar Spun Top - 0.43
Mylar spun tap {double-aluminized Mylar window (0.85 mg/
cmz)} utilizes the well of the PC counter and is a method
developed and used by the Argonne National Laboratory
Health Physics Section for negating the dielectric effect
in counting samples on nonconducting media.

The PAC-4G-3 and PC counters were calibrated as described 1in
Appendix 1. With a flat-plate, infinitely thin 226p, plus short-
lived daughters standard used as a source of alpha emissions, the
plate was counted in a 2n Internal Gas-Flow Counter (PC counter)
with the source leveled to an apparent 27 geometry. The alpha
counts per minute (cts/min) reading was found to be 1.86x10
cts/min, or 1.86x10" : 0.51% =3.65 x 104 disintegrations per minute
(dis/min) alpha. Since the source was infinitely-thin, the alpha
component was used as the total alpha dis/min of the source.

The same 226Ra plus daughters source, when counted with the PAC
instrument in the alpha mode, was found to be 2.18x10% cts/min at
contact. The conversion factor for cts/min to dis/min for the PAC
instrument is 3.65x10% : -2.18x10%=1.7 dis/min per cts/min alpha.

The same source was covered with two layers of conducting paper,
each 6.31 mg/cmz, to absorb the alpha emissions. With the PC
counter in the beta mode and the paper in good contact with the
chamber, the count was found to be 1.17x10% cts/min, or 1.17x10% =
0.50=2.35x10% dis/min beta. With the PAC-4G-3 in the beta mode and
in contact with the covered source in the center of the probe, the
count was found to be 1.36x10% cts/min. This indicates a conversion
factor of 2.35x10% + 1.36x10%=1.7 dis/min per cts/min beta-gamma.
All three detectors (51 cmz, 100 cm? and 325 cm?) gave readings
similar to those reported above for the alpha and beta-gamma modes.

*The value of 0.51 includes the following factors: geometry (g)=0.50;
backscatter factor (bg)=1.023 sample absorption factor (sa)=1.0; window air
factor (waf)=1.0. The product of g x bf x sa x waf is 0.51.
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Utilizing a 1.25 inch x 1.25 inch x 0.005 inch normal uranium foil
as a source of uranium alpha emissions, the foil was counted in a PC
counter with the source leveled to an apparent 2% geometry. The
same normal uranium source, covered with two layers of conducting
paper in good contact with the chamber, each 6.31 mg/cm2 to negate
the alpha emissions, was counted for composite beta and gamma
emissions in the PC counter. The source was leveled to an apparent
2n geometry}; however, no provision was made for backscatter.

The normal uranium source was also counted with the PAC instruments
using all three detector areas in the alpha mode and covered with
two layers of conducting paper in the beta mode. The conversion
factors were calculated as for Ra.

2.0 SMEAR COUNT

The conversion factors for cts/min-100 cm

2 2

to dis/min-100 cm® for smear

counts are given below:

2.1

2.2

Conversion Equation (Alpha)

cts/min - (Bkgd)
g x bf x sa x waf

= dis/min «
A geometry (g) of 0.43 is standard for all flat-plate counting using
the Mylar spun top.

A backscatter factor (bf) of 1.0 is used when determining alpha
activity on a filter media.

The self-absorption factor (sa) is assumed to be 1, unless otherwise
determined.

If energies of the isotope are known, the appropriate window air
factor (waf) is used; if the energies of the isotopes are not known,
the (waf) of 23%pu is used.

The (waf) for alpha from 226p, plus daughters is 0.55,

Conversion Equation (Beta)

cts/min - {B Bkgd (cts/min) + a cts/min}

g x bf x sa x waf = dis/min B
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A geometry (g) of 0.43 is standard for all flat-plate counting using
the Mylar spun top.

A backscatter factor (bf) of 1.1 is used when determining beta
activity on a filter media.

A self-absorption factor (sa) is assumed to be 1, unless otherwise
determined.

If the energies of the isotopes are known, the appropriate window
air factor (waf) 1is used; if the energies of the isotopes are

unknown, the (waf) of 905,-90y (0.85) is used.

The (waf) for betas from 226Ra plus daughters is 0.85.
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ATRBORNE RADIONUCLIDE CONCENTRATION CALCULATIONS

Calculations for determining radon concentrations in air samples
collected with an Argonne National Laboratory-designed air sampler using HV-70
or LB-5211 filter media are summarized below. The basic assumptions and
calculations used to derive the air concentrations also are included.

1.0 RADON CONCENTRATIONS

The following postulates are assumed in deriving the radon (222gp)
concentrations based on the RaC' alpha count results:

1.1

1.2

1.3

1.4

1.5

1.6

1.7

l.8

1.9

1.10

1.11

RaA, RaB, RaC, and RaC' are in equilibrium.

RaA is present only in the first count and not the 100-minute decay
count.

One-half of the radon progeny is not collected on the filter media,
(i.e., unattached fraction).

The geometry factor (g) is 0.43 for both the alpha and beta
activity.

The backscatter factor (bf) for the alpha activity is 1,0.
The sample absorption factor (sa) for RaC' is 0.77.
The window air factor (waf) for RaC' is 0.8.

RaB and RaC, being beta emitters, are not counted in the alpha
mode.

The half-life of the radon progeny is approximately 36 minutes,
based on the combined RaB and RaC half-lives.

Thoron and long-lived alpha emitters are accounted for using the
360-minute decay count and the seven-day count, respectively.

For all practical purposes, RaC' decays at the rate of the
composite of RaB and RaC, which is about 36 minutes.
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The following postulates are assumed in deriving the thoron (220gy)

concentrations:

1.12 ThA, ThB, ThC, and ThC' are in equilibrium.

1.13 ThA and RaC' have decayed by the 360-minute decay count.

1.14 The geometry factor (g), backscatter factor (bf), sample absorption
factor (sa) and window air factor (waf) all are the same for thoron
as for radon.

1.15 ThB and 64% of ThC, being beta emitters, are not counted in the
alpha mode.

1.16 The half-life of the thoron progeny is 10.64 hours (638.4 minutes)
based on the ThB half-life.

1.17 For all practical purposes, 36%Z of the ThC (alpha branch) and the
ThC' decay at the same rate as ThB, which is 638.4 minutes.

1.18 The counter does not differentiate between ThC alphas and the ThC'

alphas.

The following postulates are assumed in deriving the actinon (219Rn)
concentrations:?

1.19

1.20

1.21

1.22

1.23

1.24

1.25

AcA, AcB, and AcC are in equilibrium.

AcA has decayed by the 100-minute decay count.

The geometry (g), backscatter (bf), sample absorption (sa), and
window air factor (waf) factors all are the same for actinon as for
radon.

AcB, being a beta emitter, is not counted in the alpha mode.

The half-life of the actinon progeny is 36.1 minutes based on the
AcB half-life.

For all practical purposes, the AcC decays at the same rate as AcB,
which is 36.1 minutes.

84% of the AcC decays by 6.62 MeV alpha emissions and 16% decays by
6.28 MeV alpha emissions.




The following postulate is assumed in deriving the long-lived concen-

tration:

1.26

The long-lived activity, as determined from the seven-day count, is
assumed to be constant during the entire counting period.
assumption is valid for isotopes with half-lives longer than a few

years.
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2.0 EQUATIONS USED TO DERIVE AIR CONCENTRATIONS

where:

where:

A
o

A,

A

-At
e

activity (dis/min) present at the end of the
sampling period (usually 40 minutes).

activity (dis/min) at some time, t, after end of
the sampling period.

time interval (minutes) from end of sampling period
to counting interval (usually 100 minutes).

0.693

o

half-life of radionuclide (minutes).

Concentration is determined by the following equation.

A X
0 1
£ . e—xc‘T

concentration (dis/min-m

3

activity on filter media at end of sampling period
(dis/min)

sampling rate (m3/min = m3/h x 1 h/60 min)

length of sampling time (min)

0.693
=1
el

half-life of radionuclide or controlling parent
(min).
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3.0 ACTINON CORRECTION

Since the actinon (21%Rn) progeny (AcB & AcC) decays at the AcB life of
36 minutes, it cannot be distinguished from the radon (222gp) progeny
using standard air sampling with HV-70 or LB-5211 filter media and
standard alpha-counting techniques. A positive displacement pump is used
to collect a sample on Millipore membrane (0.5 to 0.8 um) filter media.
The sample rate is approximately 20 liters/minute for a sampling time of
at least 90 minutes. The center portion of the sample is removed and
counted in an alpha spectrometer which exhibits the 6.62 MeV AcC alpha
emissions and the 7.69 MeV RaC' alpha emissions. If these two peaks are
observed in the spectrum, then the following calculations are performed:

n
B. = b. .
j izl ij
where! Bj = summation of the counts in n channels under peak j.
bij = the number of counts in channel 1 of peak j.

j =1 for the 6.62 MeV peak of actinon; 2 for the 7.69 MeV peak
of radon

n = total number of channels in the summation.

The fractions of the activity with a 36-minute half-life due to actinon
and radon are then:

31/0.84

Actinon = B 70,848
Bl 0.84+B2

B,

Radon = B170.84+32

where 1 refers to actinon progeny and 2 refers to radon progeny.
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EXAMPLE CALCULATION

Data have been created to correspond to values likely to occur if all
possible types of contamination are present in the air of a room where a
sample is collected. The applications of the equations for determining
all types of activity and their concentrations are given below:

f = 40 m3/60 min ty = 40 min
at t = 100 min A = 200 dis/min
at t = 360 min A = 140 dis/min
at t = 7 days A =5 dis/min

For long~lived activity:

Aj=A=5 dis/min

_ _ 5 3
c(L) = Ao/fxts = 76760740 0.19 dis/min-m”.

For thoron:

140-5 _ ..
Ao . 0,693 = 360 - 199.6 dis/min
P 638.4
0.693
¢(Tn) = 1996 x 638.4 X 1 = 7.6 dis/min-m3
40760 L - = 0.693 x 40 .
exp 638.4

For radon (222Rn) and actinon (219Rn), activity due to thoron at
t = 100 min:

_ 135 _ . ;
A= 5693 % 260 - 179 dis/min.

&XP T T638.4

Activity due to the isotopes with a 36-minute half-life:

A = 2000 - 179 - 5 = 1816 dis/min
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_ 1816 _ . .
A = 0.693 % 100 - 12,454 dis/min
exp = e
12,454 x 05293 . 5

c(36) = 26760 x 0693240 - 6697 dis/min-m

1 - exp — 3¢

When an actinon peak is seen at 6.62 MeV, the counts under the two peaks
are summed. For example, if 10 channels are summed, the following counts

are found:

For 6.62 MeV peak:

For 7.69 MeV peak:

Bl = 44 counts
Bl/0.84 = 52 counts

82 = 601 counts

44 counts in 10 channels, where the 6.62 alpha
emissions are 84%Z of the total.

601 counts in 10 channels, where the 7.69 MeV
alpha emissions are 100% of the total.

Actinon = 52/653 = 0.08

Radon

C(Rn)

Cc(Am)

601/653 = 0.92
C(36) x RadonZ = 669.7 x 0.92 = 616.1 dis/min-m3

C(36) x ActinonZ = 669.7 x 0.08 = 53.6 dis/min-m>

Since we assume that on the average half of the progeny is not adhered to
the filter paper, the above concentrations are then doubled to determine
actual concentrations in the air. We assume that there is no unattached
fraction for the long-lived activity.

C actual = C measured x progeny correction factor

c(L) = 0.19 dis/min-m3

¢(Tn) = 7.6 dis/min-m3 x 2 = 15.2 dis/min-m3
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c(An) = 53.6 dis/min-m3 x 2 = 107.2 dis/min=->
Cc(Rn) = 616 dis/min-m3 x 2 = 1232 dis/min-m>.

These would then be the resulting concentrations in dis/min-m. To
convert to pCi/%, divide the concentrations by 2.2 x 103:

0.19 dis/min—m3

c(L) = 3 = 8.6 x 107° pCi/s
2,220 dis/min-m~ pCi/%
15.2 dis/min-m3
C(Tn) = 3 = 0.0068 pCi/e
2,220 dis/min-m~ pCi/%
107.2 dis/min—m3 .
C(An) = 3 = 0.048 pCi/e
2,220 dis/min-m~ pCi/%
1232 dis/min-m3
C(Rn) = = 0.55 pCi/e.

2,220 dis/min-m> pCi/s

5.0 RADON MONITORING INSTRUMENTS

Continuous monitoring of the radon concentration (and concomitant Working
Level) is conducted with a commercially available Eberline Radon Gas
Monitor Model 1 (RGM-1) and/or Model 2 (RGM-2). Details of these
instruments can be found in their respective operating manuals. The
manual for the instruments is available from the Eberline Division of the
Thermo Electron Corp., P.O. Box 2108, Santa Fe, New Mexico 87501.

5.1 Radon Gas Monitor (RGM-1)

The Model RGM-1 Radon Gas Monitor is a complete portable system for
continuous measurement of radon gas in air. The 1instrument
incorporates a 1 liter scintillation cell detector for radon gas
daughter product detection. A pump is used for continuous air flow
through the detector. Counts from the detector are summed in a
preset times scaler. The summed counts are recorded on a mechanical
tape recorder at a preset time, generally 60 minutes. After
recording the counts, the unit resets the scales and initiates a
second 60 min counting series, thus allowing a continuous series of
60 min counts.
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The instrument is housed in an insulated aluminum suitcase to allow
for operation in an exterior environment.

Radon Gas Monitor (RGM-2)

The Model RGM-2 Radon Gas Monitor is a complete, semiportable system
for continuous measurement of radon gas. The instrument incorporates
a l-liter scintillation cell detector for radon gas detection and a
microcomputer for data analysis. A pump is included for continuous
gas flow, and an alphanumerical printer is used to record the data
for unattended operation. The electronics section contains a
variable high wvoltage supply and a charge-sensitive 1input
amplifier, The power supply source is designed to operate from
normal power line sources or from a dc power source, and it
incorporates an internal battery as backup, for power source
disturbances. All the electronic circuits are solid state with
integrated circuits used extensively to enhance reliability.

The microcomputer 1is programmed to provide data output, in pico-
curies per liter (pCi/%), by computing the data from gross detector
counts divided by the detector calibration factor and subtracting
the detector background counts. Normal data output 1s printed
hourly, and a 24-hour average is printed at the end of a 24-hour
period. A test routine; status conditions of alarm, power and
airflow; and day/time-of-day functions are included. Operator
control is provided by a 16-key keyboard.

The instrument is housed in an insulated steel cabinet for environ-
mental protection. Detachable legs and handles are provided for
ease of transportation.

The Radon Gas Monitors (RGM-1 and RGM-2) are calibrated with a Radon
gas bubbler constructed from an NBS standard radium source. The
efficiency determined in this fashion is consistent with the
efficiency value supplied by the manufacturer. The RGM-1 determines
counts per minute that can be converted to picocuries per liter of
radon. The RGM-2 determines picocuries per liter of radon.
Assuming equilibrium between the radon parent and the short-lived
daughters, these values are readily converted to Working Levels.
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SAMPLE PREPARATION AND ANALYSIS GENERIC PROTOCOL

1.0 SOIL-SAMPLE PREPARATION

Soil samples are collected as described previously. These samples are
bagged and identified at the collection site and returned to ANL., If there is
an indication of radioactive contamination, the sample is sealed in a Nalgene
jar. At ANL, the soil samples are logged into the soil-sample book, and each
sample is weighed (on a tared balance scale) and the weight is marked on the
container. This weight is recorded in the soil book as a "wet weight."

After all samples are marked, weighed, and recorded, they are dried.
Each sample is placed in a pyrex beaker marked with the sample identification
number. If more than one beaker is necessary, additional numbers (e.g., 1-3,
2-3, 3-3) are used. The original containers are saved for repackaging the
dried samples. The beaker 1is set in an 80°C oven until the soil is dry
(approximately 48 hours). The sample is returned to the original container
and reweighed using a tared balance scale. This weight is also marked on the
container and in the soil-sample book, where it is referred to as a '"dry
weight."

After all the samples are returned to their original containers, the
milling process is started. Each dried sample is transferred to a 2.3-gallon
ceramic mill jar containing mill balls (1%" x 1%" Burundum cylinders). The
mill jar number is marked on the original container. The jars are sealed and
the samples are milled for two hours or until sufficient material is produced
to obtain 100 g and 5 g samples for analyses. The samples are milled six at a
time. A second set of six jars is prepared while the milling of the first set
is proceeding. After each sample is milled, the mill balls are removed with
tongs and placed in a tray. A large plastic bag is inverted over the mill
jar. Both are inverted and shaken until all the soil is transferred to the
bag. If the soil plates the inside of the mill jar, a small paint brush is
used to loosen the soil before the jar is inverted. A separate brush is used
for each jar to prevent cross—contamination of the soil samples.

After milling, each sample is sieved through a number 30 standard testing
sieve (600 u mesh, about 5 minutes) and transferred to a 12" x 12" ziplock
bag. Rocks and dross are bagged separately from the sieved material. The
bags are marked with the sample number, the sieve number and R(rocks) or
S(soil). The balance is tared and the weights of the soil (or rocks) are
measured and recorded in the soil-sample book. A 100-g sample of the sieved
material is transferred to a 4-oz. Nalgene bottle. These samples are analyzed
by suitable analytical techniques, including, as a minimum, gamma spectroscopy
(GeLi). A 5-g sample of the sieved material is transferred to a l-oz. Nalgene
bottle. One gram of this sample is used for the determination of uranium by
laser fluorometry; 100 grams of this are needed for radiochemical analysis for
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Pu, Am, and Th if these analyses are required. The bottles containing these
weighed samples are marked with sample number and date, and this information
is recorded in the soil-sample book. The rocks (and dross) and remaining soil
are placed in storage.

The sieves, mill jars, and Burundum milling balls used in this work are
classified in two sets. One set is used for background samples exclusively.
The other set is used for all samples from suspect areas. Soil samples with
elevated levels of radioactivity based on instrument measurements are milled
in one-gallon Nalgene bottles using Burundum balls from the set used for
suspect samples. After use, these balls are either decontaminated (see below)
or disposed of as radioactive waste. The Nalgene bottles are always disposed
of as radioactive waste. The sieves used for these samples are also from the
set used for suspect samples and are decontaminated after use.

2.0 EQUIPMENT DECONTAMINATION

The care of the milling apparatus is as important as the actual sample
preparation, Proper care prevents cross-contamination of successive
samples. The beakers used to dry the samples are washed thoroughly by placing
a small amount of Haemo-Sol in each beaker and filling with warm water. The
beaker is then scrubbed thoroughly on the inside and scoured on the outside
with scouring powder. The beakers are rinsed three times with tap water and
three times with demineralized water, and finally dried thoroughly before
reuse.

The milling apparatus (tongs, brushes, milling jars, lids, and milling
balls) are rinsed. The tongs and brushes are washed thoroughly with Haemo-Sol.
Eight Burundum balls are returned to each milling jar along with about one
pint of clean road gravel, one spoon of Haemo-Sol, one spoon of scouring
powder with bleach, and one quart of water. The lid is tightened on the jar
and the jar is placed on the rolling mill and rolled for approximately two
hours or until the balls and the inside of the jar appear to be physically
clean. After this time, the mill jar is removed from the rolling mill and its
contents are dumped into a screen or basket. The 1id and balls are then
rinsed thoroughly three times with tap water followed by three times with
demineralized water. The inside of the jar is rinsed until it is absolutely
clean. The milling apparatus is air dried with warm air. Room air is drawn
through the mill jars with a hose attached to a fume hood or specially
constructed drying box.

The sieves are rinsed, washed in Haemo-Sol, thoroughly rinsed (three
times with tap water, followed by three rinses with demineralized water) and
then air dried as above before use.
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3.0 WATER AND SLUDGE

Water samples are collected in O.l-liter, 0.5-liter, and/or 1l-liter
quantities as deemed appropriate. These samples are forwarded directly to a
certified radiochemistry laboratory for preparation and analysis. The
customary analysis procedure consists of filtration to obtain the suspended
solids followed by evaporation to obtain the suspended solids. Both suspended
and dissolved solids are analyzed by appropriate radiochemical analytical
techniques. Sludge samples are collected in O.,l-liter bottles and are
processed as outlined above for water samples,

4.0 SOIL ANALYSIS PROCEDURES

A 100-g fraction from each soil sample is analyzed by high resolution
gamma-ray spectroscopy using a germanium crystal detector coupled to a
multichannel analyzer. This analysis allows for a quantitative determination
of the 226Ra decay chain (via the 609 keV gamma-ray of 21481) and the 232t
decay chain (via the 911 keV gamma-ray of z 8Ac), as well as any other gamma
emitting radionuclide (e.g., 137¢s) present in the soil.

The total uranium (elemental) present in the soil is determined by an
acid leach of the soil sample followed by laser fluorometry of the leached
sample,

Thorium analysis consists of an acid leach of the soil (using a 2341,

spike for yield determination) followed by plating a thin source of the
radiochemically separated thorium and determining the thorium isotopes (228Th,
30Th, and 232'I'h) by alpha spectroscopy.

The results of the above measurements allow for quantitative determi-
nation of the relative amounts of normal uranium and natural uranium, (i.e.,
6Ra decay chain), thorium (232Th), mesothorium (228Ra decay chain),
radiothorium (228Th decay chain), plutonium (238Pu, 239’240Pu), and americium
(241 pm) present in the contaminated material.

A mass spectrometric analysis of the uranium fraction is conducted when
it is known or it is surmised that depleted or enriched uranium might be
present.
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CALCULATION OF URANIUM SPECIFIC ACTIVITY

The specific activity for normal uranium was obtained by summing the
measured specific activities for the individual isotopes weighted according to
their normal abundances. Best values for these specific activities were taken
from A.H. Jaffey et al., Phys. Rev. C 4 1889 (1971). The half-life for each
isotope was taken from David C. Kocher, 'Radioactive Decay Tables-A Handbook
of Decay Data for Application to Radiation Dosimetry and Radiological
Assessments" (1981). The percent abundances were taken from N.E. Holden,
BNL-NCS-50605 (1977). Atomic weights were taken from the Handbook of
Chemistry and Physics, 52nd Edition (1971). The specific activity of 234y yas
calculated from the half-life.

Specific Atomic
Activity Half-life Abundance Weight Abundance
Isotope (dis/min-g) (years) (atom %) (grams) (wt %)
2344 1.387x104  2.446 x10° 0.0054  234.0409 0.0053
235y 4.798 7.038 x108 0.720 235.0439 0.7110
238y 0.746 4.4683x107  99.2746  238.0508  99.2837
100.0000 100.0000

where (wt Z)i =

(atom Z)i (atomic weight)i (atomic Z)i (atomic weight)i

I.(atom Z). (atomic weight). = 238.0289
all ~j ] 3

Specific activity for normal uranium:

1.481 dis/min-ug for 234y & 238y

0.746 x 0.99284 x 2

4.798 x 0.00711 = 0.034 dis/min-ug for 237U

)

or (1.515 dis/min-ug)/(2.22 dis/min-pCi) = 0.683 pCi/ug.

1.515 dis/min-pg for normal U

where 234y is assumed to be in secular equilibrium with the 238y parent. Note
that 2.24% of the total activity is due to 235y and 48.88% each is due to 23%y
and 238U.
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Calculation of the specific activity of other than normal mixtures of
uranium isotopes is performed in a similar manner. For example, uranium
having the isotopic composition (atom %) 238(0.99268), 236(0.000007) 235
(0.007233), 234(0.000064) and 233(0.000012) as determined by mass spectrometry
would have the composition (weight %) of 238(.99278), 236 (0.000007), 235
(0.007142), 234(0.000063), and 233(0.000012) and the following specific
activity:

0.7406 dis/min-pg from 238y

[}

0.99278 x 0.746

236

0.000007 x 1.436 x 102 = 0.0010 dis/min-’8 from “7 U¥

0.007142 x 4.798 = 0.0343 dis/min-ug from 237y
4 _ o 234

0.000063 x 1.387 x 10" = 0.8738 dis/min-ug from ]

0.000012 x 2.140 x 10% = 0.2568 dis/min-ug from 233y¥

1.9065 dis/min-g U total
corresponding to:

(1.9065 dis/min-ug)/(2.22 dis/min~pCi) = 0.859 pCi/g U

235

Note that the uranium mixture is slightly enriched in the isotope U (e.g.,

0.7142% versus 0.7110%).

*The half-life for 236y (2.342x107 yr) and the corresponding specific activity
(1.436x102 dis/min-ug) were taken from K.F. Flynn et al., J. Inorg. Nucl.
Chem. 34 1121 (1972).

¥The half-life for 233y (1.5911x10° yr) and the corresponding specific
activity (2.140x10% dis/min-ug) were taken from A.H. Jaffey, K.F. Flynn
et al., Phys. Rev. C 9 1991 (1974).
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INDIVIDUAL BUILDING SURVEY RESULTS

Building A

Radiological surveys were conducted in sixteen (16) rooms and/or areas in
Building A. Four rooms exhibited radiation levels above background, the
results of which are shown below:

PAC-4G-3 PRM-5-3
Room dis/min-100 cm? w/PG-2 detector  PRM-7
Number alpha beta-gamma cts/min uR/h
463 <135 720 2,500 22
464A <135 6,000 2,500 <14
4648 <135 6,000 <1,500 <14
489A <135 9,600 <1,500 50
492 <135 6,000 10,000 40

Instrument backgrounds in this building were:

e PAC-4G-3 600 dis/min-100 cm2 beta-gammaj 135 dis/min-100 cm2 alpha

e PRM~5-3 1500 cts/min

e PRM-~7 5-14 uR/h

Background radiation levels were measured in the remaining rooms
surveyed, including 005; 006A; 006B; 006C; 006D; QO06E; 006F; 007A; 017, 163A,
163B, 163E, 464 and 470. A total of thirteen (13) smears were taken in

various rooms of Building Aj however, all smears indicated background
levels. No air samples were taken in Building A.
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Building 1

Radiological surveys were conducted in seven (7) rooms and/or areas in
Building 1. Four rooms exhibited radiological anomalies, the results of which
are shown below:

PAC-4G-3 PRM-5-3

dis/min-100 cm? w/PG-2 detector  PRM-7
Area/Room Number alpha beta-gamma cts/min uR/h
Foundry, ground floor <135 28,000 3,500 5-10
Foundry, ground floor <135 4,800 <2,000 5-10
Foundry, ground floor <135 9,600 <2,000 5-10
Foundry, ground floor 1,000 9,600 2,500 5-10
1106 <135 <800 5,000 5-10
1230 <135 <800 <2,000 4-12

1231 <135 <800 <2,000 4-7

Instrument backgrounds in this building were:

e PAC-4G-3 800 dis/min-100 cm® beta-gamma; 135 dis/min~100 cm? alpha
e PRM-5-3 2000 cts/min

e PRM-7 3-10 uR/h

Background radiation levels were measured in all of the other rooms
surveyed, including Rooms 13173 1317A3 13195 1319A; and 1319B. Rooms
containing face brick and mortar showed increased radiation levels above
ambient background with the PRM-7 and PRM-5-3. A total of forty-two (42)
smears were taken in various rooms/area of Building 1. No positive smears
indicative of removable contamination above background were identified.
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Building 2

Radiological surveys were conducted throughout Building 2.

areas exhibited radiological anomalies:

The following

PAC-4G-3 PRM-5-3
dis/min-100 cm w/PG-2 detector  PRM-7
Area/Room Number alpha beta-gamma cts/min uR/h
Drain line, 2005 <135 <2,400 2,500 8
Basement, north end <135 71,000 20,000 3-5
Basement, drain line <135 <2,400 4,000 3-5

Instrument backgrounds in this building were as follows:!

® PAC-4G-3 1000 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha

e PRM-5-3 1300 cts/min

e PRM-7 5 uR/h




Building 3

Radiological surveys

were
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conducted throughout
following areas exhibited radiological anomalies:

Building 3.

PAC-4G-3 PRM-5-3
dis/min-100 cm w/PG-2 detector  PRM-7
Area/Room Number alpha beta-gamma cts/min uR/h

Room 3071 <135 24,000-60,000 2,000 4-6
Room 3075 <135 1,200 3,000-5,000 to 40
Room 3041 <135 119,000 50,000 26
Room 3023 <135 24,000 6,000 6
Room 3064 <135 9,500 - 5
Room 3051 <135 1,600 3,500 16
Room 3009 <135 24,000 4,000 20
Room 3014 <135 <800 5,000 15
Room 3112, sink - - - 25
Room 3112, sink top - - - 1,500
Room 3178 - 3,600 2000-3000 10-14
Room 3206 <135 28,000 <2,000 8-10
Room 3277, hallway <135 7,000 <2,000 8-10
Room 3233 <135 24,000 <2,000 10
Room 3226, drain <135 5,000 <2,000 10
Instrument backgrounds in this building were as follows:

e DPAC-4G-3 800 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 2000 cts/min

e PRM-7

5-10 uR/h

The
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Building 4

Radiological surveys were conducted in thirteen (13) rooms and/or areas

in Building 4. Three areas exhibited radiological anomalies, the results of
which are as follows:

PAC-4G-3 PRM-5-3
Area/Room dis/min-100 cm? w/PG-2 detector  PRM-7
Number alpha beta-gamma cts/min uR/h
4295 <135 <500 <1,500 3-14
4255 <135 <500 <1,500 to 50
4009E <135 4,800 43,000 to 140

Instrument backgrounds in this building were as follows:
e PAC-4G-3 500 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 1500 cts/min

* PRM-7 3-10 uR/h

Background radiation levels were measured in the following rooms: 42063
42933 422435 41223 40223 40075 4006; 40053 40333 and 4009E. A total of 17
smears were taken on a combination of floors and walls in the rooms
surveyed. No significant removable contamination was identified. There were
no air samples taken in Building 4.
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Building 5

Radiological surveys were conducted in fifteen (15) rooms and/or areas in
Building 5. The following areas exhibited radiological anomalies:

PAC-4G-3 PRM-5-3
Area/ dis/min-100 cm? w/PG-2 detector PRM-7
Room Number alpha beta-gamma cts/min uR/h
Machine shop <135 6,000 to 6,000 to 22
(spots)

Grinding lab. <135 <800 <1,500 12

5144 <135 6,000 1,500 to 140
5245 <135 6,000 1,500 80 (spot)
5247 <135 6,000 1,500 4-6

5249 <135 6,000 3,000 (spot) 30 (spot)

Instrument backgrounds in this building were as follows:

e PAC-4G-3 800 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 1500 cts/min

e PRM-7 4-7 uR/h

Background radiation levels were measured in the following rooms: 50443
5140E; 5140D; 51493 51033 51113 52443 52463 and 5248. A total of 14 smears
were taken on the floors of the rooms surveyed. No significant removable
contamination was identified. An air sample taken in the Building 5 machine
shop showed a Radon-222 concentration of 1.0 pCi/%. The RGM-1 was run from
24-25 February 1988 in the Building 5 machine shop along the northwest wall.
The maximum measured radon concentration during this period was 2.1 pCi/%.
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Building 6

Radiological surveys were conducted in eight (8) rooms and/or areas

Building 6. The following areas exhibited radiological anomalies:

PAC-4G-3 PRM-5-3
Area/Room dis/min-100 cm? w/PG-2 detector PRM-7
Number alpha beta-gamma cts/min uR/h
6034 <135 2,400 (drain) <1,000 5-7
6023 <135 6,000 (spot) 1,500 120 (spot)
6049 10,000 4,000 6,000 400
6137 <135 <500 2,500 5-15
6138 <135 <500 <1,000 10 (sink)

Instrument backgrounds in this building were as follows:
PAC-4G-3 500 dis/min-100 cm? beta-gammaj 135 dis/min-100" cm? alpha
PRM-5-3 1000 cts/min

PRM-7 4-7 uR/h

in

Background radiation levels were measured in the following rooms: 6021;

61293 and 6139B. Smears were taken of the floor drain in Room 6021 and on the
floor in Room 6049. No significant removable contamination was identified on

either smear.

No air samples were taken in Building 6.
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Radiological surveys were conducted throughout Building 7. The following
areas exhibited radiological anomalies:
PAC-4G-3 PRM-5-3
Area/Room dis/min-100 cm w/PG-2 detector PRM-7

Number alpha beta-gamma cts/min uR/h

7037 <135 <800 1,500 8 (sink)

7138 <135 <800 <1,500 10 (sink)

Instrument backgrounds in this building were as follows:

e PAC-4G-3 800 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha

e PRM-5-3 1500 cts/min

e PRM-7 4-7 uR/h

Background radiation levels were measured in the following rooms: 7146;
71483 71473 73073 73443 72503 and 7205.
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Building 9

Radiological surveys were conducted in four (4) rooms located in
Building 9. The results of those surveys are shown below.

PAC-4G-3 PRM-5-3
Area/Room dis/min-100 cm? w/PG-2 detector PRM-7
Number alpha beta-gamma cts/min uR/h
9018 <135 <600 1,500 5-6
9126-C <135 <600 35,000 (bench) 4-150 (bench)
9126-E <135 <600 1,500 4-7
9126-F <135 <600 1,500 4-6

Instrument backgrounds in this building were as follows:
e PAC-4G-3 600 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 1500 cts/min
® PRM-7 7 uR/h

A total of 10 smears were taken in these four rooms. No significant
removable contamination was identified on the smears.
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Radiological surveys were conducted throughout Building JN-1. The

following areas exhibited radiological anomalies:

PAC-4G-3 PRM-5-3
dis/min-100 cm2 w/PG-2 detector PRM-7

Area/Room Number alpha beta-gamma cts/min uR/h
High bay area <135 1.2E6 (spot) 3,500 5-10
Mezzanine area <135 8,000 <2,000 5-10
Hot cell area, west <135 <1,200 <2,000 5-10
Hot cell area, east 1,000 <1,200 2,500 5-10
Antiway area <135 <1,200 5,000 5-10
Offices & corridor <135 <1,200 <2,000 4-12
Trailer <135  <1,200 <2,000  4-7
Machine shop <135 5,000 (drain) 3,000 15 (drain)
Room 1106 <135 6,000 5,000-10,000 10-200
Room 1122 <135 <1,200 3,000 10-200
Basement <135 <1,200 to 250,000 400-2,000
0ld shop area <135 6,000 to 30,000  100-2,000
Furnace room <135 <1,200 5,000-10,000 10-100
Locker room <135 10,700 25,000  60-1,400

Instrument backgrounds in this building were as follows:
e PAC-4G-3 1,200 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 1,500 cts/min

e PRM-7 5-20 uR/h
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Radiological surveys were conducted throughout Building JN-2, The

following areas exhibited radiological anomalies:

PAC-4G-3 PRM-5-3
dis/min-100 cm? w/PG-2 detector PRM-7
Area/Room Number alpha beta-gamma cts/min uR/h
1st floor corridor <135 1,000 1,500 5-14
Room 2118 <135 1,000 5,000-10,000 5-20
Rooms 2119 & 2101A <135 1,000 1,500 5-20
North stairwell <135 1,000 1,000-5,000 5-120
Rooms 2106 & 2106A <135 2,400 2,500 10-20
Subcritical assembly
room <135 11,000 (spot) 24,000 (spot) 20-25
Room 2112 <135 1,000 12,000 10-340

Instrument backgrounds in this building were as follows:

o PAC-4G-3 1000 dis/min-100 cm’? beta-gamma; 135 dis/min-100 cm® alpha

e PRM-5-3 1500 cts/min

e PRM-7 5-10 uR/h

Background radiation levels were measured in the following rooms: 1st
floor janitor's closet, men's room/locker room; radiation dosimetry accident

evaluation room; all of the 2nd floor officesj control room; Room 21083 and
the building fan loft.
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Radiological surveys were conducted throughout Building JN-3, The

following areas exhibited radiological anomalies:

PAC-4G-3 PRM-5-3
dis/min=-100 cm? w/PG-2 detector  PRM-7
Area/Room Number alpha beta~gamma cts/min uR/h
First floor, Room 3222 <135 1,000 2,500 4-10
Corridor <135 1,000 2,500 10-20
Northwest stairwell <135 1,000 2,500 10-15
Basement <135 60,000 (spot) 2,000 10-15
Basement <135 40,000 (drain) 2,500 10-15
Second floor walkway <135 36,000 (spot) 2,500 5-10
Second floor walkway <135 357,000 (spot) 2,500 5-10
Second floor walkway <135 1,000 25,000 (spot) 5-10
Room 3205 <135 17,000 (spot) 2,000 5-25
Reactor pool, south <135 71,000 (spot) 2,500 150
Reactor pool, north <135 83,000 (spot) to 25,000 to 200
Pump room <135 71,000 (spot) to 25,000 20-30
Waste storage area <135 3,600 5,000 to 140
Electronic equipment
storage <135 6,000 (wall) 2,500 5-14

Instrument backgrounds in this building were as follows:

e PAC-4G-3 1000 dis/min-100 cm? beta-gammaj; 135 dis/min-100 cm? alpha

e PRM-5-3 2000 cts/min

e PRM-7 5-10 uR/h

Background radiation levels were measured in the following rooms: 3220;

32193 32183 32163 lavatory; 32105 32113 32123 32143 32153 32235 and the
furnace room.
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Building JS-1

Radiological surveys were conducted throughout Building JS-1. The RGM-1
was set up near pit #3 and run for 24 hours. The maximum radon-222
concentration measured during this period was 6.1 pCi/%. An air sample also
taken alongside pit #3 indicated a radon-222 concentration of 5.3 pCi/% thus
confirming the RGM-1 measurement. A total of 38 smears were taken on various
walls, floors and overheads. No significant removable contamination was
identified. Background radiation levels were measured in all of the
rooms/areas in JS-1.

Instrument backgrounds in this building were as follows:

2 alpha

e DPAC-4G-3 1000 dis/min-100 cm?® beta-gamma; 135 dis/min-100 cm
¢ PRM-5-3 1500 cts/min

e PRM-7 5-10 uR/h
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Building JS-10

Radiological surveys were conducted throughout Building JS-10. A total
of six smears were taken in JS-10. No significant removable contamination was
identified. An air sample taken in the ©building showed a radon-222
concentration of 0.4 pCi/f%. Background radiation levels were measured in all
areas within JS-10.

Instrument backgrounds in this building were as follows:
e DPAC-4G-3 1000 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 500 cts/min

e PRM-7 3-5 uR/h

Building JS-12

Radiological surveys were conducted throughout Building JS-12. A total
of eleven (11) smears were taken in JS-12, No significant removable
contamination was identified. An air sample taken in the tunnel area of the
building showed a radon-222 concentration of 2.7 pCi/f%. Background radiation
levels were measured in all areas within JS-12.

Instrument backgrounds in this building were as follows:
e PAC-4G-3 1000 dis/min-100 cm? beta-gamma; 135 dis/min-100 cm? alpha
e PRM-5-3 1000 cts/min

e PRM-7 3-15 uR/h
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)

Lab MName: ANLAATL - RJIW Conmtiract: e _
Lab Code: ANL - Case No.: BR SA5 MNo.cs - SDG Me.: glhJojocC
Matrix: (scil/water) SO0IL Lab Sample ID: 88800101
Sample wt/vol: 30.5 (e/mi) G Lab File ID: BEROO1
Level: {low/med) LOU Date Received: 10/08/87
% Moisture: not dec. 4G dec. Date Extracted: 10/1%/87
Extraction: {SepF/Cont/Saenc) SONC Date Analyzed: 12/28/87
GFC Cleanup: (Y/M) Y pH: __ 7.1 Dilution Factor: 32.0
CONCENTRATION UNITS:
CAS NO. COMFOUND tug/L or ug/kg) UG/EG 1l
! 108-95-8-~—~—~—~ phenol _ ! 4£900 {EBDIY
P 111-44-4 - bis{2-Chlorcethyl)Ether______ : 19000 U i
i 95-57-B———mm—ee 2-Chlorophencl . : 1100 IDJ :
i 541-73-1--———mem 1+3-Dichlorcbenzene__________ ! 192000 U i
! 106~46-T7———————— 1s4-Dichlorobenzerne__________ i 19000 | :
! 100-51-b-——m———m Benzyl Alcohoel ___ ___________ ] 19000 | !
I 95-30-1~—mmem—m—— 1,2-Dichlorobenzense__________ ! 19000 | ;
i 95-48-7-———~———— g-Methylphenol __ : 2800 iDJ H
!} 39638-32-F-~———— bis(2-Chloroisopropyl)Ether__i 15000 U :
b 106-44=S-mme—eee 4-Methylphenol ______________ ' 800G  IDJ !
P 621647 N-Nitroasce-Di-n-Fropylamine___1 12000 11U i
V8778l —~Hexachlorecethane_____ ________ : 19000 U :
! 98-95-3——=—————— Nitrobenzene___ ' 19000 :
i 78-539-1--—mmm——e Isophorone_ oo H 12000 |} }
i 88-75-5-———c-——m~ 2-Nitrophencl__ i 12000 |} !
P 105-67-9——=———==2,4-Dimethylphencl ___________ i 3400 i1DJ }
! 65-B5-0m———————m Benzoic Acid__ . 23000 1DJ :
P 111-91-1 - big({2-Chlorocethoxy)Methane___i 19000 | :
i 120-83-2--————-- 2s4-Dichlarophencld ___________ ! 12000 U d
i 120-B2-1~—r—mm—v 1:2s4-Tirichlorobenzevne_______ ' 19000 | :
! 1-20-3-—————m—m— Naphthalene__ __ __ o } 19000 U :
i 106-47-B~——~-—"m 4-Chlovoaniline_______________ : 19000 | i
i B7-68-3-———————= Hexachlorobutadiene__________ i 19000 1} !
| 99-50-7——=———wum 4-Chloro-3-Methylphenol ______ : 19000 | ]
! 91-57-4b-———=mm— 2-Methylnaphthalene__________ } 19000 | H
!} 77-47~4————————~Hexachlorocyclopentadiene____1 19000 i
i 88-Q6-2-m—m———— 2s4r6-Trichlorephencl ________ ! 19000 iU :
i 95-95-4————w—e— 2+4s5-Trichlorophenel ________ | 93000 3 }
i ?1-58-7-———————m 2-Chloronaphthalerne____ i 12000 U :
! 88-74-4—————m— 2-Nitvreawiline_____ _______.___ } 23000 iU :
i 131-11-3-~-——=——— Dimethyvl Fhthalate___________ ! 3200 iDJ H
| 208-94-8-——-~—m— Adcenaphthylene__ ____ ________ i 12000 U i
L06-20-B-——————— 2+6-Dinitrateluens ! 19000

FORM I &V-1 1/87 Rev.
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ic ) EFe SANMPLE NO.
SEMIVOLATILE ORGAMICS aMSLYSIS DATA SHEET i
I OOECDL i
abh Neame: ANL/ACL — FJU Contract: - S
Lab Code: ANL Cese No.: EA SAS Mo, : - SDE No,: 210J0I0C
Matrix: (scil/water) S50IL Lab Sample ID: 8B80010]
Sample wt/vol: 30.5 (gfﬁL) G Lab File ID: BgBOGil -
Level: (low/med) LOW Date Received: 10/08B/87
% Muisture: not dec. 49 dec. Date Extracted: 10/19/87
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 12/22/87
GFC Cleanup: (Y/NY ¥ pH: 7.1 Dilution Fector: 36.0
CONCENTRATION UNITS:
CAS NO. COMFQOUND {ug/L o ug/ko) UG/EG &
i 1 i !
V 99-0F9-2-————-——m- 3-Nitrecaniline_________ . ____ } 300G U i
! 83-32-F-———————= Acenaphthens : 19000 U !
! 51-288-5-—-——w—wr~- 2+4~Dini trophencl H 9I00O Uy ‘
V 100-02=-7——————==4-Nitrophencl ! 93000 U H
! 138-64-F—————~—— Dibenzofuran_ H 19000 | :
! 1B1-14-2——mm e 2 4-Dinitrotoluene_____ et 19000 | i
| B4—-bb-2-———m— Dlethylphthalate } 12000 ¢ !
! 7005-72-3———=—~— 4-Chlorophenyl-phenylether___1 19000 }
| B6-73-T7———— Fluorene : - 15000 U :
1 100-10-6—————m—~— 4-Nitrocaniline? - 3000 U H
! 834-052-1-——-————- Gy 6—Dxn1t1a—:~methv1phenn1 — G3000 i :
! B&=30~b—————————=N~Nitroscdiphenyvlamine (1)___1 12000
i 101-85-3-———————~ 4~-Bromophenyl-phenylether____1 19000 ;
! 118-74-1——~—m—m Hexachlorobenzene i 19000 i L
} 87-86-5—~————-m—— Fermtachlerophencl } 3000 | ;
{ 85-01-B-——=e———m Fhenanthrene___ — : 19000 |
i 120-12-7-—-=———- Anthracene _ : 770 i1DJ H
| B4-74—F~—mmemm—— Di-n~Butylphthalate__________ } 4500G  IBD H
! 206-44-0-——-—m——= Flucranthene i 5S40 i1DJ }
{ 189-00-0-——=-—m——m Fyrene N 19000 | }
| 85-68-7~————m——— Butylbenzylphthalate________ . : 1700 1DJ H
! 91-94—]-—rmemm——— 3.3°-Dichlorcbenzidine_______ ! 38000 H
! 56-55-3~——————m—— Bernzol{a)Anthracene______ . _____ i 89¢ DJ :
| 218-01-9———————= Chrysene H 19000 |} :
iV 117-81~-7-—m—m—— bis(2-Ethylhexyl)Phthalate___1 88000 |} !
{ 117-84-0-—-————~ Di-n~0Octyl FPhthalate_________ : 1400 IDJ }
! 205-99-2-————=—- Eenzo(b)Fluocranthene____ _____ : 19000 | :
! 207-08~9——————=-Benzo(k)Fluoranthene_____ _____ i 12000 :
V! 50-32-8~——n———m— Benzo(a))Fyrene__ oo H 19000 | !
i 193-39-G——m—m— Indenc(l.,.2+s3~cd)Pyrene_______ i 17000 U
! 53-70-3~——— = Dibenz{(a.h)Anthracene__________ H 19000 1 ‘
V191248 Benzo(gshsi)Perylene __ : 12000 |}
e Y e Y d
(1) - Carmot be separated fyrom D;phenvlamlne
FORM I SV-& 1787 Rev.
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Appendix 7
(Cont'd.)
iF

SEMTIVIL &7 TLE ORGANTUS ANGL VSIS DATA SHEET
TEMTATIVELY IDENTIFIED CUOMPOUNDS

EF& SAMFLE M.

'

'

R MPTRITI b1} H
'

'

Lab Namo:r &b &l ~ RO — Contyract: — e
l.eh Code:s ANL 0 lase Moo BA SRS RNo.: ol Shiz Mao.s £1DJojoc
Matrix: (scil/water) SAIL l.ab Sample Ilv: 8HAOCGIOL
Sample wt/vel: S20.5% (a/ml) B Leb File ID: BRAROO11
Leval: (low/med) LOU Date Received: 10/0&/87
% Maoisture: not dec. _49% dec. Date Extracted: 10/192/87
Extraction: (SepF/Cant/Sonc) sapet Nate Analyzed: -12/22/87
GFC Cleamip: (Y/MDY Y pH: 7.1 Dilution Facter: 30.0

. CONCENTRATION UNITG:
Number TICs found: _2g (ug/L or wg/kg) UG/KG
i CAS NUMRFR : CAMPOLND NAME : RrRT v EBT. CONC. T © 1
V1. 14040-33-0 ITHNGSTEN CARBONYL (WCO)&), | 8.40 ! S100 17X :
! 2. 79-34-5 11,1,2.,2-TETRACH! OROETHANE ! 8.89 | 3100 1J¥ :
V3. 29558-77-0 1CYCILOHEXANOL.,, 4-CHLORO-, TRA! 12.10 | 18000 {RIX
V4. 6P016-19-7 TOCTANEs ETHYL-MFTHYL- i 1P.389 ¢ 4000 10X :
PS5, 55499-04-2 ITRIMETHYL NOMNANE ! 12.94 | 5300 L TIX }
v 6. 100-52-7 { RENZAL DEHYDE ¢V - 10.30 4 2400 1TI¥ :
P 7. 6044-71--9 (DODECANE, 6-METHYL- } 17,15 4 1300 11X :
t B, 26730-14-3 ITRIDECANE, T-METHYL- voo18.62 2200  1I¥% H
! 9. 629-50-5  TRINECANE i 19.27 950 13X :
! 10. B% 44-9 {PHTHAI ATE ANHYDRINDE Vo19.72 1700 13X H
1 11. 273228-34-% IBENZFMNE, TRIS(1I-METHYLETHYL)! @20.25 | 2000  1JX H
I § 24 {1 4—-HYDRUCARRIN ! 21.09 1 3100 1JX :
i 13. " 1C15~-HYDROCAREONM i 283.00 1 5700 1JIX :
{14, P 216-HYDRUARRON ¢ 2s.92 ! 1600 13X |
} 15, 1 C17-HYDROCARECN ! 28.02 | 2600 1JIX :
! 16, {C2P-HYDROCARRBON i 3.1 1 5600 1JX :
V17, 1 C23-HYDROCAREOUN _ ! 36.19 i 7500 1IX H
! 18, 4337-65-9  THEXAHNEDTIUIE ACID, MONO(2-ETH: 37.21 | 24000 {RIX |
719, IFHOSFHORIC ACIL, BIS(PHENYL)! 38.07 ! 22000 1 JX :
Poen. 1330-78-5 {FPHASFHORIC ACIN, TRIS(METHYL! 40.17 I 79000  1JIX :
} 21. P UNKNOUN ! 43.63 1 1500000 1JX :
i 2r. $EINEINCIIN ! 47.26 ! 39000 {1JX !

— ————— b s g e e s £ ¢ e o s (o e S

FURM T V-TIMN

1/87 Riev.
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Appendix 7
iR (Cont'd.) EFV LAamfbd B oNG,
BEMIVGLATILE ORGANMICE ANSLYESIS DATA SHEET e
i 21DEODACTH ]
Lab Name: ANL/ATL - RTW Contract: — R S
Lab Cede: ANL. Csze No.: EA SAS No.: - SDEG Mo.: gilJOloc
Matrix: (scil/water) S0IL Lab Sample ID: 88B0OOIOEZ
Sample wt/vol: &.4 (g/mbl) B Lab File 1ID: Ega00lie
Level: (low/med)  LOW Date Received: 1Q/708/87
% Moisture: not dea. 32 dec. Date Extracted: 10/19/87
Extraction: (SepF /Cont/Sonc) SONC Date Analyzed: 01/04/88
GFC Cleanup: (Y/N)Y Y pH: __&.6 Dilutiecn Factor: 39.9
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/kg) UG/EG @
H H : :
! 108-95-2——————~~ phencl _ ! 1600000 {BDE
! 11l -44-4————-m—~ bis(2- Chlnroethyl)Ether ______ ! 1000 i
i @5-57-B~———————— 2-Chlorcphencl __ i 91000 U i
i S41-73-1-——m—m—— 1.3-Dichlorobenzene__________ ! 21000 U '
{ 106-4&-T7————=——= 1.4-Dichlorcbenzene___________ H 1000 U H
{ 100-51-b-———=——— Eenzyl Alcohcol _ - ! 21000 U :
! 95-8S0-1———r————— 1s2-Dichlorcbenzene__ ________ : Q1000 U i
| P5-4B~T————————— g-Methylphenel ___ __ _ ___ ______ i 1100000 3 [
! 394638-32-9-———--bis(e- Chlnroxsoptopyl)Ethe‘ : S1000 U !
! 106-44-5—————~—~— 4-Methylphencl? _ H 1700000 1DE )
i 621647 N- M1traso—D:—n—FrapylaminE___: F1000 U !
! 67-782-1--—=————=Hexachlovroethane_ - : Q1000 | :
i 98-95-3~--mmm Nitrobenzene : Q1000 U i
! 78-5%=1———~——————Isarhorone_ i 1000} ]
! 88-75-5————————=— 2-Nitrophenol : 91000 ! ;
! 105-67-F—~———==— 2+4~Dimethylphenol ___________ : 170000 ¢ E
! 65-83-0—————-—m—m Benzolic Acid H 440000 |
1 111-91 -1 bis(2~Chlorocethoxy)Methane___1 1000 | :
! 120-83-2-—————— 2s4-Dichlorophencl ____ _______ : S1000 !
) 120-82-1-——-————- 124~ Tr:chloroben*ene _______ H 91000 | i
| 21-20-3-——~———— Naphthalene : 1000 | :
i 106-47-8B-————m—— 4—-Chlorocaniline ! 1000 | i
! 87-68-3————w—e—— Hexachloraobutadiene__________ H 1000 |} :
! 59-50-7—rem e m—— 4-Chlorc—3-Methylphenol ______ ' 91000 | :
! 91-57-b6-——wmme—— 2-Methylnaphthalene__________ : 2900 IDJ H
¢ 77474 Hexachlorocyclopentadiene____| Q1000 | !
i 88-06-2-—=m—=——— 2s4,6-Trichlorophencl ________ d 91000 | }
| 95-95-4——-—me 2+4:5~-Trichlorophencl ________ : 440000 3 !
i 91-58~T7-———mmm 2-Chlovronaphthalene__________ } 1000 iU H
| BB-74-4————m——— 2-Nitveaniline_____ __ ________._ : 440000 | :
! 121-11-3-——me Dimethyl Fhthalate_ __________ } 91000 U }
i 20B8-946-8-——————~ fdcenaphthylevne__ __ ___________ ! 1000 | !
i 606-20-g-— i —— 2yé&~Dinitrotoluene___ _______ { FIO00 H
e e mem S : — L
FORM I 8V-~1 1/87 Rev.
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Appendix 7
(Cont'd.)

o}

™
-
—
Y
v':l
S
S
~
fe.
=

Conmtract: — :

Lah Code: ANL _ Csse No.: B&

Matrix: (scil/water) S0OIL.

M5 Mo, s - EhG ho.: S1DJIGIOC

Lab Sample ID: EEE00108

Sample wt/val: 6.4 (gs/ml) G Lab File ID: B8goCis
Level: {low/med) LOW Date FReceived: 10/08/87
“ Moisture: not dec. 38 dec. Date Extracted: 10/1%/87
Extiraction: (SepF/Cont/Bonc) SONC Date Analyzed: ©01/04/88
GFC Cleanup: (Y/N)Y ¥ pH: __&.6 Dilution Factor: 39.9
CONCENTRATION UNITS:
CAS NO. COrFDOUND (ug/L or ug/kKeg) UG/EG e
i - H : :
I A e 3-Nitroaniline : 440000 U :
i 83-32-F-~~——m—m- Acenaphthene__ __ _ o0 H F100CG U :
! 51-28-5~———m——— 2+s4-Dinitrophenal : 440000 U H
i 100-02-7~———=——- 4~Nitrophencl__ e } 440000 U '
! 13264 -F-mmm Dibenzofuran H 1000 U !
i 121-14-2~————mmm 2y4-Dinitrotcluene____________ H 21000 U '
! B4-6b6-R2-——mm——— Diethylphthalate : F1000 (U !
! 72005-72-3——~~——=4~Chlorophenyl-phenylether___ | 1000 U ;
} B6-73-7-—mmm e Fluocrene " - — d F1000 U i
{10010~ g-pHitrocariline, _— o 440000 U [
i S34-5R-1-——e———— 44,6-Dinitro-2-Methylphencl___°| 440000 iU !
i B86—-30-b~———mm—— -~N~Nitrosodiphenylamine (1)___1 F1000 U i
i 101-55-8—————v~=— 4-Fromophenyl—-phenylether ____ 1! Q1000 U :
i 118-74—1-————m—= Hexachlorobenzene } 1000 U
i 87-86-S———w—mem— Fentachlorophencl - N 440000 (U :
! 85-01-B-—~—wm——— Fhenanthrene { F1000 U :
i 120-18-7-———m——— Anthracene_ ; 1000 U i
! B4-74-P————m—— Di-n-Butyiphthalate__________ H 260000 IEBD i
! 206-44~-0————mm=m Flucranthene H 11000 3DJ H
i 129-00-0~-——m———e Fyrene____ t 10000 {iDJ }
! B5-68-7———————— Eutylbenzylphthalate_________ } 1000 U H
| 21-94~-1 - 3:3"-Dichlorobenzidine_______ t 180000 U :
1 S6-55-3~——me——— Eenzo(a)Anthreacene___________ ! 15000 i1DJ :
i 218B~-01-9—-——m——- Chrysene H 16000 IDJ :
1 117-81-7—————m big(2~Ethylhexyl)Phthalate___| 160000 1D }
i 117-B4-0————mm—m Di-n—-0Octyl! Fhthalate_________ : 21000 U H
!} 205-99-2-———~—=— Benzo(b)Flucranthene_________ : FL000 U i
i 207-08~-F~——rmm——— Benzo(k)Flucrenthene____ _ ____ ! 91000 iU L
! 50-32-8---—m—e—— Renze(a)Pyrene_____ _ _ oo . __ : 91000 U i
i 193-37-5~——w—mee Indenc{l,2«3~cd)Pyrene_______ i F1000 U :
! 8R-70-3 e Dibenz(a.h)Anthvacene_______ i 91000 U H
! 191~24~-P-m—mm Renzoc{g«hsidPerylens____ ___ __ ! 91000 U i
] L} )
(1) - Cernct he separated from Diphenylamine

FOFRM 1 gv-2 1/87 Rewv.
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(Cont'd.)

DATA SHERT

1CFHNTIFIED COMPOUNDS

EFfA SAMFIE HN.

Vool ooscin :

I ab Name: AN 7l = FIOW Conbract e - : ot
l.ab tlcde: At flase Moot BA__ SAS Na.: - SN Nu.: 2iDJ0loc
Matrix: (secil/water) SQIL Laeb Sample Ih: BREOQIC2 _
Sample wt/val: 6.4 ((a/mbl) G _ Lab File ID: RAROO1E
Level: (Jow/med) LW _ Date Roceived: 10/08/87
% Moisture: not dec. 32 dce. ' Date Extracted: 10/19/87
Extraction: (SepF/Cont/Sonc) Sipd: Date Analyzed: 01/04/88
&FC Ciesnup: (Y/2) Y rH: 6.8 Dilution Facter: 39.9_

CONCEMTRATION UNITS:
Niowbeyr TICs fornd: _19 tug/l or ug/sEn) UG/ER
i CAS NHMRER H COMPOUND NAME : RT ¢ EST. COpNC. ¢+ @ )
H 1. 17302-28-2 INNNANE. 2.&6-DIMETHYL- ¢ 12.02 ) 30000 1A% :
i 2. PURER N HYDROCARRON,, (C—-11) ! 14.14 1 200060 1 IX :
P 3. +HINENOWN V17,12 33000 1 IX H
V4. 629-59-4 { TETRADEANE i 21.59 1 48000 1 JX H
L < HIMENOWN HYDROCARBON, (C~14) } 22.97 | 2100C 1 JIX }
P 6. SLINENOWY HYDROCARRKIES, ((-15) i 23.79 | 52000 13X i
V7. 944-76-3 {HEXABECANE v 25.87 1 0000 1IX H
VBL 18029-08-tt 11,1 -RIFHENYL, 2,2 -RICHLOROQD 26.56 | 31000 1 TX i
V9. HINENOWN HYDROCARBIIN, (£-17) i 27.87 1 25000  IX :
{10, 3MBE3-43-7 1.1 -RIFHENYL, 2,4°-DICHLOR{I! 28.16 | 3000 13IX :
} 11, 37680-65-2 11,1 -RIFHENYL., 2,27 ,5-TRICHL! 30.41 ! 60000 1 TIX :
{12, AT7&6HO-65 R 11,17 =-RIFHENYL, 2,27 .S-TRICHL ! 31.824 | 140000  1IX :
{130 37680-65-2 11,1"-RIPHENYL, 2,2",5~TRICHL! 31.57 | 87000 1 JX !
! 14, 376RO-65 B 11,1 -RIFPHENYL, 2.,2".5-TRICHL! 31.81 48000 {JX :
i 15. 20R73-27-R IBICYCLOHEXYl., 4-PHENYL- i 32.89 | S9000 1JX !
1 16, 20873-27-2 IHICYCLOHEXYL, 4-FPHENYL- i 33.%2 ! 35000 13X !
1 17. ' $ UNKNOKN i 35.11 ¢ 14000 {1JX :
V18, THNENOMN HYDROCARRON. (C-2R) | 36.14 | 14000 {JIX :
i 19, JALKY!L. TRIFHENYL PHOSFHATE ! 41.12 52000000 1 IX H
' : ! ] : o

FORM 1 SV-TIC

1/87 Rewv.
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Appendix 7
1E (Cont'd.) EFA SatiLe BN
SEMIVGLATILE GREANICE ANALYSIS DATS SHEEY
i 2iDHo0&aCoL ]
Lab Mame: AML/ATL - RIY Contract: - Y i
Lab Code: AN Case HNo.: BA SAS No.:e - SDE No.: 2ihI0:0C
Matirix: (escil/water) SQIL Lab Sample ID: 28800102
Sample wt/vol: b.4 f(g/mb) G Lab File ID: Egie
Level: (low/med) LOW Date Feceived: 10/08/87
% Moisture: not dec. 32 dec. Date Extracted: 10/1%9/87
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02/29/88
GFC Cleanup: (Y/NY Y pH: &.6 Dilutioen Factov: 140
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/kg) UG/KG o]
i1 108-98-8~———me—m phencl ! 1200000 D H
P 111-44-4~—mnme bis(2-Chlovreethyl)Ether_____ _ i 360000 iU :
i 95-57-8-~—-~—mm 2-Chlorophencl i 360000 U !
P S81-73 -~ 1+3-Dichlorobenzene___________ i 360000 11U H
P 106-46-T—————n— 1+4-Dichlorobenzene__________ ! J6Q000 U H
i 100-81-b—-—m—mme Benzyl Alcohol_ i 360000 U i
] 95-50-1-—-—re—mm 1.2-Dichlovrecbenzense___ ___ ____ ! 360000 U i
! 95-48~-7—~—————=— g-Methylphencl i 700000 D :
i 394638-32-9-————~- bis(2- Chlorn1sop)opyl)Ethen i 36000C0 U i
! 106-44-S~——~———=4-pMethylphencl? : 1400000 D !
i 621-64-T7—————m—— N-Nitrose-Di-n—-Fropylamine___ | 360000 U '
i 67-78-1-~——~————Hexachloroethane_____________ | 360000 U :
1 98-95-3-————r——— Nitrobenzene - i 360000 U }
i 78-59-1-~c—emmm—e Isophorone ) 360000 U :
! B88-75-5~-————=~—2-Nitrophenal : 360000 U i
i 105-67-9~——~——~~ 2:4-Dimethylphencl ! 150000 i1DJ !
} 65-85-0——----——- Benzoic Acid__ : 1800000 U ]
i 111-91-1———m bis(2-Chloroethoxy)Methane___ |} 360000 U :
! 120-83-2-—--—=——- 2y4-Dichlorcephencl _____ ______ : 360000 U ;
{ 180-82-1-——~-——~~ 1+2y4-Trichlorobenzene___ ____ i 360000 U H
! 91-20-3———~=—=u- Naphthalene__ i 360000 U ;
| 106-47-8————c——— 4~Chleorcaniline H 360000 iU {
! B7-68-3——~—m——— Hexachlorcbutadiene_________ i 360000 U i
i 59-50-7-———m— 4~-Chlovro-3-Methylphenol ______ : 360000 U H
! 91-57-6-——r—— 2-Methylnaphthalene__________ : 3&£0000 U H
| 77-47-4=——wmm—— Hexachlorocyclopentadiene____ 1 360000 U :
i 88-06-2~—ram—m—- 2344s6-Trichlorophencl__ ______ } 360000 U !
i 95-95-4—————mmmm 2s4+3-Trichlereophenol ________ ' 1800000 U :
i 21-58-7——————-——— 2-Chloronaphthalene__________ ! 360000 | H
i BB8-74~4~———mm— 2~Nitreaniline __ ' 1800000 | d
t 131-11-3-———=~—~— Dimethyl Fhthalate___________ H 360000 U :
V| 208-96-8-———-——— Acenaphthylene ______ _ ________ i 360000 | i
606-20-2~——————— 2sb6-Dinitretoluene : 360000 U ]

-

|
I
!

-————— —

FORM I SV-1 Rev.
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Appendix 7
1Cc (Cont'd.) EFa SAMFLE NOG.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEEY
Vo BIDECOACDE !
Lab Name: ANL/ACL — RJW Contract: — e m '
Lab Code: AML Case No.: E& 8AS No.: - §DG No.: g1DIoloc
Matrix: (scil/water) SOIL Lab Sample ID: 88800102 .
Sample wt/vol: 6.4 (g/mL) B ' Lab File ID: BEHE
Level: (low/med) LOW . Date Received: 10/“8/87
Moisture: not dec. 32 dec. _ Date Extracted: 10/19/87
Extraction: (SepF/Cont/Socnc) SONC Date Analyzed: 02/29/88
GFC Cleanup: (Y/NY Y _ pH: b.b Dilution Facter: 16C
CONCENTRATION UNITS:
CAS NOD. COMFOUND (ug/L or ug/kKg) UG/EG a
! 99-09-2-——m~ee e 3-Nitrcaniline H 1800000 U !
| B3-32-9—————=——— Acenaphthens et 3600006 :
i 81-28-S————~———=- 2s4-Dinitrophencl : } 1800000 | ;
i 100-02-T7———m———— 4-Nitrophenal : 1800000 | i
i 132-64-F———————= Dibenzofuran i 360000 iU H
! 121~14-P~—m—m——m— 2+4-Dinitrotecluene___________ : 360000 L
! 84-6462-———e———— Diethylphthalate H 360000 U H
\ 7005-72-3-—-—-—=4~Chlorophenyl-phenylether___1 360000 i
! B6-73-7 e Flucrene___ et 360000 U H
i 100-10-6~——~—>— 4-Nitroaniline : ; 1800000 U :
i S84-52~f~——emm—— 4y Dxnxtro—E-Methylphenol —_— 1800000 iU 3
! B6-30-6————~———=N-Nitroscdiphenylamine (1)___1I 360000 | !
! 101-55-3~——-—~—-— 4-Bromophenyl-phenylether____1 360000 | H
i 118-74-1 ==~ Hexachlorobenzene_ : 360000 }
¢ 87-86-5-———————~ Fentachlorophencl } 1800000 | }
! 85-01-8-——-——~——r— Fhenanthrene : 360060 1 !
i} 1820-12-7~——=———— Anthracene__ H 360000 U !
| B4-74--————mm—— Di-n-Butylphthalate__________ ! 180000 . iDJ i
| 206-44—Qm————m—m Flucranthene_ ; 360000 U}
i 129-00-0-——————— Pyrene - 360000 i
! B5-68-7-~————=—- EButylbenzylphthalate_________ ! 360000 i ;
R - 3s3"-Dichlorobenzidine_______ i 730000 | }
! 86-55-3-——--—m—- Benzo(a)Anthracene ___________ H 55000 iDJ !
i 218~01-9-——w———m— Chrysene ot 27000 iDJ !
} 117-81-7~——————~ b:s(E—Ethylheyyl)Phthalate . 43000 iDJ !
| 117-84-0—~——~—=—~ Di-n-Octyl Fhthalate_________ ! 360000 U :
! 205-99-2~~——--m—— Fenzo(b)Flucranthene_________ H 360000 U H
i 207-08-9-——————— Benzo(k)Fluoranthene_______ __ : 360000 U i
i §50-832-8-~————~—— Benzao(a)Fyrene et 360000 U
{ 193-39-5~-————~- Indenc{l.2s3—cd)Pyrene_______ } 360000 U i
i 83-70~-3-~=——mmm~— D1ben¢(a,h)ﬁnthracene ________ } 360000 U :
! 191-24-2~——————= Benza(gshsi)Ferylene_________ { 360000 U !
(1) = Cannct be separated from Diphenylamine

FORM T sY-2 1/87 Rev.
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Appendix 7
(Cont'd.)

SEMIVOLATILE ORGAMICE ANSLYZIE DATA SHEET

TENTATIVELY

TRENTIFIED COMPOLIMDS

Contract:

Sample wt/vels

(soil/watev) SOIL

SAS No.s

Lab Sample ID:

—

ge800G102

b. 4 G " Lab File ID: EG1E
Level: (low/med) LOW Date Received: 10708/87
% Moisture: not dec. 3z Date Extracted: 10/1%9/87
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02/29/88
GFC Cleanup: {(Y/NY Y &. 6 Dilution Factor: 1&0
CONCENTRATION UNITS:
Number TICs found: _23 {ug/L or ug/kg) ULUE/KG
i CAS NUMEER i COMPOUND NAME : rT i EST. CONMC. ¢ & |
V1. 1e84-18-5 1C10-ALKANE P 11.20 4 87000 1J }
! 2. 17302-87-1 1C11-ALKANE i 13.94 1200300 13 i
P 3. 90-00-6 {FHENOCL, C2- i 15.02 i 58000 17 i
V4. 526-75-0 {PHENOL , C2- 4 15.30 | 390060 1T :
i 5. S26~75-0 {FHENOL, C2- }15.84 210000 H
i 6. S26~75-0 {FHENOL s C2- i 16.05 110000 17 :
i 7. 112-40-3 iC12-ALKANE i 16.55 1 78000 1J )
i 8. 17301-32-% C13-ALKANE t 19.04 | &4000 17 \
I 9. 629-59-4 1 C14-ALKANE i 21.35 1 S300u 13 !
! 10, 74645-98-0 1C15-ALKANE i 23.55 63000 iJ !
i 11, 17301-32-5 I1C16-ALKANE i 25.64 | geaat 137 }
{12, 13029-08-8 IHRIFHENYL ,—-DICHLORO~ Vo 26.24 21000 137 :
i 13. 629-78-7 1C17-ALKANE i 27.61 1 14000 1J ;
! 14. 54105-67-8 1C17-ALKANE v 27.7a i 7900 J {
! 1S, 2974-92-7 (RIPHENYL, DICHLORO- i 27.86 1 S3000 1T :
I 16. 11141-16-5 AROCLOR 1232 ! 29.39 | 390000 1J i
! 17. 37680-465-2 RIPHENYL,~TRICHLORO- i 30.07 4 73000 1J !
1 1B, 55702-46-0 {BIFPHENYL s—TRICHLORO- i 30.96 1 160000 17 !
{19, §5702-46-0 IBRIPHENYL ,-TRICHLORO- i 31.27 i 62000 137 i
i 20. 202873-27-2 RICYCLOHEXYL, 4-FHENYL- i 32.89 | 150000 {3 !
i 21. 20273-27-2 IBRICYCLOHEXYLs &4-~FHENYL- i 33.24 ¢ 0000 17 !
i ea2. 115-86-6 {PHOSFHORIC ACID, TRIPHENYL E! 37.14 | 1200000 1J d
! 23. 115-86-6 IFPHOSFHORIC ACID, TRIFPHENYL E!  39.26 | 270000000 13X :
FORM I SV-TIC 1/87 Rev.




105
Appendix 7 :
1E (Cont'd.) EFS SAMILE M.
SEMIVOLATILE ORGAMICE AMALYGSIS DATA SHEET

DI OO B S TR B R AL !
Lab Neme: aNL/&TL - FJu Contract: M— e e e i
Lab Code: ANL‘ Case No.: EA X SAS No.: - SDE No.: g£1DJ01CC
Matrix: (scil/water) 8OIL Latk Sample ID: 8BBOOLOL.
Sample wt/vol: 30.4 (g/mL) G Lab File ID: BB83OO& T
Level:s (low/med) LOW Date Received: 10/08/87
% Moisture: not dec. 37 dec. Date Extracted: 10/15/87
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 01/04/88
GFC Cleanup: (Y/NY Y pH: 7.3 Dilution Factor: 480 _
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/kg) UG/KG &
i 108-95-8-——~——~~ phencl ‘ i 250000 U i
i 111-44-4———v—-———his(2- Chlaroethyl)Ethex ______ v 2306000 U H
i 95-57-B-———————~ 2-Chlerophencl ___ . ___ } 250000 U !
i 1-73-1~—mmm— 1y3-Dichlovobenzene__ ________ i 250000 iU i
1 106-446-7~~—mmmm 1,4-Dichlorcbenzene__________ ! 250000 U !
! 100-S1-b-—————— Eenzyl Alcchol : 250000 U H
1 95-80-1-———m—— 1,2-Dichlercbenzene__________ H 250000 iU H
i 95-48-7—————e——m 2-Methylphenal : 230000 11U !
! 39638-32~-9-—--——-his(2- ChlaraxcapropyllEther 1 250000 U H
i 106-44-S—~—————— 4—tiethylphenol _ : 250000 U :
I 621-64-T7————m—m —N1trnsa—D1—n—Frnpy1amine___: 2300c0 U i
i 67-72-1———=————-Hexachleornethane H 250060 11U :
! 98-95-3———————=— HNitrobenzene H 250000 11U :
i 78-09-1~—ew—cee— Iscophovrone_ ! 250000 U :
! 88-75-5~—=w———=— e-Nitrophenol : 250000 U !
V10567 -G 2s4-Dimethylphencl ___________ : 250000 U :
} 65-853-0-———-—-——= Benzeolc Acid H 1200000 iU }
P 111-91 -1 - bie(2-Chlorcethoxy)Methane___1 250000 U :
! 120-83-2———-———= 2s4-Dichlorophenol ___ ________ H 250000 U i
{ 120-B2-1--——~——-- 1,2s4-Trichlorobenzene_______ { 250000 U :
! 91-20-3~—=m———== Naphthalene : 140000 IDJ H
i 106-47-8-————~=~ 4-Chlerocaniline : 250000 U :
i 87-68-3-——————~— Hexachlorobutadiene _________ H 250000 U ;
i §59-50-7-—————=—- 4-Chloro—-3-Methylphenol ______ H 2850000 U H
! 91576~ 2-Methylnaphthalene__________ H 120000 iDJ H
V7747 Hexachlorcocyclopentadiene____ | 250000 U H
! 88-046-2~—~——m———m 2y4s6-Trichlercphenol ________ : 250000 U H
{ 95-95-4————————~ 2+4,,5-Trichlorophencl _______ _ ! 1200000 U :
i 91-58-7-~————===— 2—Chicronaphthalene__________ H 250000 U ]
! 88-74~4————m——mn 2-Nitroaniline . H 1200000 U :
P 131-11-83-—=-=——— Dimethyl Fhthalate_____ ! 850000 U H
{ 208-946-B-—-——mem Acenaphthylene__ _____________ : 25000C U i
i 606-20-B——————m Zsé-Dinitrotcluene ! 230000 U

FORM T 8V-1 1/87 Rev.
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Appendix 7
. iC (Cont'd.)
SEMIVOLATILE ORGSNICE ANALYSIS DATA SHEET

Lab Mame: AL /601 — RIW Contract: et N :
Lab Code: ANL Case Nao.: BA 838 HNo.: - SDE Nee.: 2iDJoicc
Matirix: {scil/water) E0IL Lab Sample ID: 8BROOGL01
Sample wt/vol: 3.4 (ag/mby B Lab File ID: EERINE]
Level: {low/med) LOW Date Received: 10/08/87
% Moisture: not dec. 37 dec. Date Extracted: 10/19/87
Extraction: (SepF/Cont/Sanc) SONC Date Analyzed: 01/04/88
GFT Cles&nup: (Y/N) Y pH: 7.3 Dilution Factor: 480
CONCENTRATION UNITS:
CAS NO. COMFOUND {ug/L or ug/Kg) UG/EG G
: H i i
i 99-09-2-——mm——— 3~-Nitroaniline_ _ 1200000 iU H
! 83-32-9———————— Acenaphthene_________________ : 4500C0 ID !
! 51-28-5--————w—- 2s4-Dinitrophencl _______ . ____ : 120000G U |
I 100-08=-7-——————— 4-Nitrophenol ___ ___ . : 1200000 U i
! 132-64-F-———mme— Dibenzofuran b 320000 L J
i 121-14-2-~—— = 2y4-Dinitrotoluene___________ : 250000 U i
!} B4-b6-B-~mmmme—— Diethylphthalate : 250000 iU }
! 70085-78-3~=——~=—4~Chlovrophenyl-phenylether___1 250000 U :
} BO=T73= T = F UG @ H 440000 D :
P 100-10-6-———mmm—e 4~Nitroaniline’ —_— ‘ H 1200000 U !
! 534-58-1----——-=4,&-Dinitro-2-Methylphenol __: 1200000 U :
| 86-30~b-—m——=——==N-Hitrescdiphenylamine (1)___1i 250000 U '
i 101-55-3~===—m~m— 4~Eromcphenyl-phenylether____ 1 250000 U :
! 118-74-1-—————--Hexachlorobenzene_ i 250000 U i
! B87-B6-5———————— Fentachlorophenol : 1200000 U !
i . 85-01-B-—m—————— Fhenanthrene_ - 1 3200000 D i
! 120-12-7-—mmm Anthracene ! 540000 D !
! B4-74-————=———=Di-n-Butylphthalate__________ : 250000 U |
i 206-44-0———~———— Fluoranthene ! 2300000 iD :
! 129-00-0—————=—— FPyrene : 19060000 D !
{! B85-68~7—m-——e— Butylbenzylphthalate_________ : 250000 U :
| 91-94-1———rmm——— 3+3°’-Dichlorobenzidine_______ t 300000 U !
} 56-55-3-——————- Benzo(a)Anthracene___________ ! 1200000 1D }
| 218-01-9—————w—- Chrysene ! 890000 ID :
P 117-81-7——m e bis(2-Ethylhexyl)Phthalate___i 250000 U !
V117840 Di-n-Octyl Phthalate____ _____ [ 250000 (U !
i 20S-99-2-——~——~— Eenza(b)Fluoranthere_________ ! 1100060 1D :
! 207-08-9-————m—— Benzo(k)Fluoranthene_________ i 770000 1D !
! 50-328-8-———~———- EBenzo(a)Pyrene__ : 1800000 iD H
i 193-39-5-——m—m-—m Indena(1.2.3—cd)FPyrene_______ : &10000 D !
! 83-70-3-=m—~———— Dibenz(ash)Anthracene____ ___ _ i 250000 D }
| 191-24~-P~-—=——m——m Benzo{(g.hs3)Ferviene____ _____ i 590000 D :
] i ' e S :
(1) - Cammot be separeted from Diphenylamine
FORM I SV-& 1/87 Rewv.
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Appendix 7
(Cont'd.) ~
1F EFS SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET e
TENTATIVELY IDENTIFIED COMFOUNDS i
Lab Mame: ANL/ACL — RJW Contract: N~
iab Coder ANL . Case No.: EBA SA8 Ne.: _ — SDE New: 21DI010C
Matrix: {(seil/water) S0IL Lab Sample ID: 88800401
Sample wt/val: 80.4 (g/mb) G Lab File ID: EBBOO&6T
Level: (low/med: LOW Date Received: 10/08/87
% Moistuwre: not dec. 37 dec. Date Extracted: 10/19/87
Exstraction: (SepF/Cont/Scnc) SONC Date Analyzed: 01/04/88
GFO Cleanup: —(Y/N¥Y — pH: 7.8 Dilution Facter: 480 e
CONCENTRATION UNITS:
Mumber TICs found: _18 (ug/L or uwg/kg) UG/EG
P CAS NMUMRBRER i COMFOUND NAME o RT ! EST. COMC. ¢! @ !
I ZnorrooooTmEITT | oS Es RS EEnRn | oo  soeomeso s | moammeme
i 1. 29538-77-0 (1CYCLOHEXANOL ., 4-CHLORO-. TRA! 12.035 | S2000  1BIX
VE. B471-83-2 INAFHTHALENE sMETHYL } 19.62 | 70000 1 JX '
3. 571-61-9 - INAPHTHALENE: DIMETHYL - i 228.15 1 40000 1 J¥
oG, 93%-87-5 INAFHTHALENE s ETHYL- i 21.55 1 16000 1 JIX ;
S, FEe-27-5 INAFHTHALENEs ETHYL- P 21.80 32000 TX
P b. &aa-0B-4 1131-BIFHENYL, 4-MEHTYL- i 26.14 3 45000 1 JIX :
7. 644084 114 1-BIFHENYL, 4-METHYL - 1 26.29 30000 T JX ;
i B. 73R0-53-8 IDIRENZOFURAN, METHYL- T 26.32 1 SOO00 1 TX
V9. T73RB0-53-8  JDIBENZOFURAN., METHYL - T 26.79 | 49000 1 JX :
HE § 4 P URNERMDWN i £8.86 1 83000 1 J¥ ;
HE 1 P UNENGWN i 29.14 120000 1JX }
i ie. 2788-23-0 I9H-CARBAZIOLE., 9-NITROSO- i 30.61 150000 1 JX !
! 13. 613-12-7 PANTHRACENE, 2~-METHYL~ i 3i.é62 120000 1 JX
P14, 203-64-5 VaH~-CYCLOFENTALDEFIFHENANTHRE ! 31.91 | 110000 1JX ;
V15, B84-65-1 195 10-ANTHRACENEDIONE To32.64 @RO00 1 IX
Vol4. B381-E1-7  IFYRENEs 1-METHYL- v 35.62 1 150000 1 JX
P17, BO3-12-3 tBENSOLGHI IFLUORANTHENE i 37.32 1 160000 1 JX
P18, 3lé6-45-4 TBENZLAJANTHRACENE y 4-METHYL-1 39.57 | 76000 1JX d

FORM I 8V-TIC 1/87 R
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Appendix 7
1k (Cont'd.) EFdm SabPlE fo,
SEMIVOLATILE DREAMNIDE ANALYEIS DATA SHEEY e
1 2100t al ]
Labo Name: ANL/ACL — RJW . Cenbract: - e =
Lalb Code: AL Case Nou.: BA_ SAS Now: - 5DG Moo Z2iDJGI10C
Matrix: {(scil/water) S01L Lab Qample ID: 88800402
Sample wt/vol: 7.0 (gsmL) G Lab File ID: BBRIDSE
Level: ow/medy  LOW Date Received: 10/08/87
% Moilsture: not dec. 40 dec. Date Extracted: 10/19/87
Extraction: {SepF/Cont/Sonc) sonNG Date Analyzed: 12/23/87
GFC Cleanup: (Y/MN) X pH: 7.1 Dilution Factoy: Z2.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ua/kg) UB/EG o
H ! ' !
i 108-95-28-———c———phencl__ o 3z IBJ :
V111444~ bis(2- Chloroethyl)Ether _______ ' 4700 U !
i 95-57-8-———-—=-—m 2-Chlorophencl ! 4500 ) ;
i 541-73-1————~—m— 1,3-Dichlcrobenzene_______ i 4700 | ;
i 106-46-7——-——-—= is4-Dichlorcbenzene__________ } 4700 U i
iV 100~-51-6————~——— Benzyl Alcohol e } 6700 iU i
| 95-50-1—————m——— 1,2-Dichlor c.bemene __________ ! L4700 ) !
! 95-48-7——-——~—m—e 2-Methylpheno ! 4700 i :
i 39638-32-F-———~— bis(2- Chlaraxsaprnpyl)Ethez . : 4700 :
i 106-44-5-———~——— 4-Methylphenal? _ _ 4700 iu H
| 621-64-7———————m e N;txa:q—Dl—n—F‘mpylamxne - 4700 U H
i 67-72~1————————-Heuachlorecethane_ —_— : 4700 U '
i 98-95-3———-—~~—— Nitrobenzene____ H 4700 U :
i 78-59-1-—-mem— Iscophorone - { 4700 U i
! 88-753-0~—-—————-— 2-Nitrophenal : 4700 U :
t 105-67-9———————= 2s4-Dimethylphevrol__ ________ i 4700 U {
i 65-85-0———-————-— Benzoic Acid : 23000 U v
i 111-91-1-————m—um bis(2-Chlorocethoxy)Methane___1 4700 iU :
i 120-83-8-~—————— 2s4-Dichlerophencl___________ : 4700 U :
i 120-82-1———————= 1:.2s4-Trichlarobenzene_______ : 4700 U }
P ?1-20-3-————em—— Naphthalene _ i 4700 iU H
i 106~47-8———=———= 4=Chlorocaniline ! 4700 iU i
! B7-68-3-————=——~ Hexachlorcbutadiene__________ ! 4700 U :
i 859-50-7-~———m—me 4-Chloro-3-Methylphencl ______ H 4700 U i
! 91-57-b-——~—m——m 2-Methylnaphthalene__________ H 4700 iU :
V 77474~ Hexachlorccyclopentadiene____ 1 4700 U :
! 88-06-2-————r——- E2sb4s6-Trichlorephencl ________ ! 4700 U !
i 95-95-4———m—mmm 2+4,5-Trichlorophenol __ _ ! 23000 U i
I 91-38-7——————=—= g-Chloronaphthalene__________ H 4700 U ;
i 88-74-4—rmmmm g-Nitroaniline —_ ' 23000 | !
! 131-11-3-————=—~ Dimethyl Fhthalate___________ ! 4700 U :
| 208-96-8-~——-——~ Acenaphthyleve____ __ _________ i 4700 i
- T o e o it 2+6-Dinitrotoluene : 4700 U {

" — — —— " " S o " s U T Y S oo e ot S i S Al SRS e e S e S S (e i M S e G e S i S v | G " o M ——  —— e —— —— o T

FORM I &V-1 1/87 FRewv.
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Appendix 7
(Cont'd.)

AMALYSBIS DATA SHEET

EFe SAMPLE

R

v ZILJa14C
Lab Nams: AN /ACE — RIW Contract: ~— ' e
Lab Ceode: AML Case No.: BS SAS Nov.: - SNE No.: 21RTI010C
Matrix: (scil/water) SGIL Lab Sample 1D: 83800&02
Sample wt/vol: 7.0 {g/mL) G Lab File ID: BE80046E .
Level: (low/med) LOW Date Received: 10/08/87
% Moisture: not dec. 40 dec. Date Extracted: 10/1%9/87
Extraction: (SepF/Coant/Scnc) SONC Date Analyzed: 12/23/87
GFC Cleanup: CY/NY Y pH: 7.1 - Dilution Factovr: £.00
CONCENTRATION UH1ITS:
CAS NO. COMPOUND {ug/L or ug/kKg) UG/KG &
| 99-0F-Bm—— e ———— 3-Nitreaniline_______________ } 23000 U H
i 83-32-9~-————wre Acenaphthene ——— H 4700 U }
i 51-88-5=—=——m——w— 2:4-Dinitrophenacl ) 23000 U H
! 100-08-T7—————m~— 4-Nitrophenol __ _ H 23000 iU i
! 132-64-9-—m—m—— Dibenzefuran_ H 4700 Y H
i 121-14-2———-——~— 2s4-Dinitrotoluene___________ H 4700 U :
! B4-bb—2-——mm———— Diethylphthalate H 4700 U H
i 7005-72~3~———=-~ 4-Chlorophenyl-phenylether___ | 4700 U :
i 86-73-7———=~+—=—=Flucrene_ : 4700 U H
VP 100-10-6mmm - 4-Nitrosniline] ) ; 83000 iU ]
! 834-52-1-——————-— 4.6-Dinitro—2-Methylphencl___} 22000 iU !
! 86-30—-b6-————————N-Nitrosodiphenylamine (1)___! 4700 U i
i 101-833-3-~-~——>—— 4-Bromophenyl-phenylether____1 4700 1Y }
i 118-74-1~-—cmmm Hexachlovrobenzene : 4700 U :
i 87-86-5-—————~——= FPentachlorophenal ; 23000 U '
i 85-01-8~———mmmem Fhenanthrene H 81¢ iJ i
! 120-12-7—=—~——m—- Anthracene__ ) H 100 13
i B4-74-2————mmm—m Di-n—-EButylphthalate__________ H 2000  IBJ H
! 206—-44~0——m—e—m Flucranthene } 830 iJ }
i 129-00-0——=—=——— Fyrene H 1000 1J :
! 85-468-7-——~————-— Rutylbenzylphthalate_________ : 4700 U ;
| 91-94-1 - 3s3"-Dichlorobenzidine_______ : 9400 iU i
! S56-55-3-——=—u—- Benzc(a)Anthracene___________ : SBO 1T }
! 218-01-9—————w— Chrysene ! 570 17 :
! 117-81-7———~—wce—m bis(2-Ethylhexyl)FPhthalate___1| 340 13 H
i 117-84-0~—~————— Di-n-0ctyl Fhthalate_________ H 4700 iU :
! 205-99-2——=~—=w—=- Renzo(b)Flucranthene_________ : &70 J H
! 207-08-F-——————= Renzo(k)Flucranthene_________ : 4700 U
! 50-32-B-——m————— Benzal(a)Fyrene H 4700 iU !
! 193-39-5-~——-mw- Indena(1s2+s3-cd)Fyrene_ _____ _ ! 4700 U i
i 83-70-3-——mm———- Dibenz{(ahiAnthracene________ : 4700 U H
P 191-24-g~—mm———— BenzoiagshsidFPerylene__ _______ i 4700 U :
(1) - Cannct be—ggaarated from Diphen;lamine _____
FORi1 I ©v-2 1/87

Fev.
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Appendix 7
iF (Cont'd.) EF&s SanFLE el
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUMNDS H

: 210710140 ;
Lab Name: ANL/ACL - RJIW Contract: —_ R
Lab Cocde: ANL Case No.: BA SAS No.: - SDG Now: 21DJojoC
Matrix:s (scil/water) SOIL Lab Sample ID: E8EID6O2
Sample wt/vol: 7.0 tg/mb) G6_____ Lab File ID: BBBOO&E
Level: (lew/med) LOW Date Received: 10/08/87
%4 Moisture: not dec. _ 40 dec. ______ Date Extracted: 10/1%/87
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: '12183/87
GFC Cleanup: (Y/NY Y _ - opHe— 2.3 Dilution Factor: 2.00
CONCENTRATION UNITS:
Number TICs found: _15 (ug/L or ug/Kag) UB/EG
: ) T : i i
CAS NUMEER ! COMPOUND NAME i RT ! !

EST. CONC. | @

==

i 1. 52896-87-4 IHEFTANE, 4—(1-METHYLETHYL)- | 7.83 1 18060 1 JX !
{ 2. S921-82-4 2-HEPTANOL, ACETATE H .09 1 11000 IBIX !
i 3. 930-68-7 1 2-CYCLOHEXEN-1-0ONE : S.50 4200 I1RIX |
V4. 3840-09-3 IS-HEXEN-2-ONE, S-METHYL- i 10.25 ¢ 3300 IBIX |
! S, {FROBARLE C-2 HEFTANONE i 11.235 1 3000 {EIX
! 6. 29538-77-0 ICYCLOHEXANOL, 4-CHLORO-, TRA! 12.14 | 32000 IBIX 4
7. 1 UNEINOWN { - 23.80 | 700 1JX :
v 8. P UNKNO W : ioea.12 | 1500 13X !
V9. UNENOWN HYDROCAREON, (C-15) .} 27.86 | 1700 13X :
! 10. 17851-53-5 |FHTHALATE ESTER v 30.96 1700 IBJIX 1

11. 1120-25-8 |{9-HEXADECENOIC ACID, METHYL § 31.46 | 710 1JX% }

12. S129-60-2 FENTADECANOIC ACID ESTER T 31.74 610 1JX '

13. 10544-50-0 {SULFUR, MOL. (S8) P 33.74 | 23000 1JIX i

14. 4337-65-9 IHEXANEDIOIC ACID,s MONQ(2-ETH! 37.19 ! 83000 IBRJIX

15. 630-07-9 { UNKNOWN HYDROCAREBON, (C-390) i 43.48 1 2400 1JX
B ) H

FORM I SV-TIC 1/87 Fev.
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Appendix 7
iR (Cont'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EFA SAMFLE NO.

Lab Mame: AML/ACL — RJIW Contract: — LI
Lab Code: ANL Case No.: BA SAS No.: . SDG MNo.: £1DJ01bC
Matirix: {(soil/water) SOIL L.ab Sample ID: 88801401
Sample wt/vol: i6.6 (g/mb) G Lab File ID: Bogotsl
lLevel: {low/med)y LOW Date Received: 10/27/87
% Moisture: not dec. 37 dec. Date Extracted: 05/18/88
Extractian: (SepF/Cont/Sonc) SONC Date fAnalvzed: 08/05/88
GFC Cleanup: (Y/NY Y pH: 7.3 Rilution Factorr 2.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L o ug/kg) UG/EG Q

v 108-95-g-——-—-——— phencl _ H S40 1BJ !

I O B R bis(2-Chlorcethyl)Ether______ H 1200 U :

i F5-87-8-———————— 2-Chlorophenal i 1200 U |

1 941-73-1 -~ 1y3-Dichlorobenzene_______ ____ i 1900 U :

106467 ————~——— l+4-Dichlercbenzene____ ______ H 1200 U

P 100-51-b-—-—m——— Benzyl Alceheold : 1900 | H

HI s e L B ey is@-Dichlcrobenzene__ i 1900 |

T FE-4E-T 2-Methylphenal e e 1900 |

L 3963B-32-F-————— bie(2-Chlorciscprapyl)Ether__ ! 1900 |

i 4-Methylphencl ___ ! 240 13J :

i 62144 =T ——— N-Nitroso—-Di-n-Fropylamine__ ! 1200 '

i T = e Hexachlovrcethare___ i 1900 U H

! 98-953-3-———————-Nitrocbenzene__________________ H 1900 U

P 7E-EE -l lesophoveovne_ __ : 1900 | :

i 88-753-5————~—w—- 2-Nitvroephenold ! 1700 i

V10547 - 2+y4-Dimethylphenel __ : 1900 :

{65850~ Benzcic Acid__ : F200 | }

P 111-91 -1 bis(2-Chlorcethoaxy)Methane_ __ 1 1900

i 120-83-2-——————— 2:4-Dichlorephencl _ H 1200 | :

I A e = e Rttt 1.2s4-Trichlorobenzene_______ i 1200 3 :

91203 Naphthalevne____ . _ _____ i 1900 1 !

P106-47-8-—~—————~ 4-Chloveanilive__ i 1700 |

i B7-68-8-—m e Hexachlorcbutadiene_ ] 1900 3 i

IS A 4~Chloro-3-Methylphenol ______ : 1900 |

I B i e £-Methylnaphthalene__ ________ i 1900 U

T b b Hemrachloroccyclopentadiene____ | 1900 i

1 8B-06-2-———————— 2e416~Trichlerophenol H 1900 U !

e £ Rl B 2:4+sS-Trichlevophencol ___ : 200 ) i

P 9108 2-Chloronaphthalene__ : 1900

B84 -4 e g-Nitroeanilive___ _ ' 200 |

P11 -8 Dimethyl FHthalate__ _________ i 1900 !

D e08-946-Bo——m e fAcenaphthyleve__ i 1200

Ve~ 2 -~ ==y 6-Dint trotoluene ; 1900 U H

FORM I SV-—-1
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Appendix 7
ic (Cont'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EFA SAMFLE NG,

i 81DJ016C
Lab Names: ANML/ACL - RIW Contract: —_— e
Lab Codes: AML Case No.: BA SAS Mo.: — SDG MNo.: 21DJ01el
Matirisx: {scil/water) S0IL Lab Sample ID: 88801401
Sample wt/vol: _16.6 (g/mbl) G___ Labb File ID: BAZO14]
Level: {low/med:  LOW Date Received: 16/27/87
% Molsture: not dec. 37 dec. - Date Extracted: 05/18/88
Extraction: {SepF/Cont/Senc) SONC Date Analyzed: 08/05/88
GFC Cleanup: (Y/NY Y pH: 7.3 Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ugr/kag) UB/KEG &

I e e A 3-Nitroanilive___ : Fa00 Uy i

i 83-32-F-——————— Acenaphthene_ i 1200 U :

P51 -28-8-m—m e 2s4-Dinitraephencl ____________ H {200 U

P100-02-T———————— 4-Nitvoephencdl__ ! @200 (U :

P 138-64-F——mm— Dibenzofuran_ I : 1900 U

P 12i-14-2-———m 2+4-Dinitrotoluene___________ ! 19200 U |

i 84-&6-2~——~———--Diethylphthalate_- e H 1900 U

V7005783 4-Chlorophenyl—-phenylether___ 1 1o U !

! B6-73-7F-——m Fluorene____ i 1900 U i

P100-10-gmrm e 4-Nitroamniliné____ 14 00 U :

I L 4;6~Dinitro—2-Methylphencl __ 1 200 U

i BLH-30—bH—mm N-Mitrosocdiphenylamine (1) __ 1 1200 U :

Polol-58-3--rmm 4—-Bromophenyl-phenylether_____ | 1500 U

H B B = e Hexachlorobenzene_ : 1900 U

1 B7-86-5-———m———— Fentachlorophencol ___ _ . H geeo U

P 85-01-8-—m————— Fhenanthvene __________ . __ ; ?5 iJ i

P120-12-7-—rmem Anthracene_ e i 1200 U

1 B4-T4 P Di-n—Butylphthalate__________ : 3100 B H

P B0b-44 -0 Fluoranthene o : : 110 1J :

V129 -00-0r e Fyrene __ i igg 1J [

i BE-68-7—mm— Butylbenzylphthalate__________ H 1900 U

I R T B g 3.3*~Dichlavrabenzidive_______ : 3800 U :

H T e e e Benzola)Anthracene_ __ _________ : 1900 U ;

P 21801 -F-m—mm——— Chrysene___ ____ ! 1900 U i

P117-81-7- - bhis(2~-Ethylhexyl)Phthalate___! 1400 1EBJ :

{ 117-B4-0~——mmmm Di-n-0Octyl FPhthalate__________ ! 1900 U i

7 205-99-2-———-——— Benzo(b)Flucranthene______ __ : 170 13 ;

i 207-08-9-——m-mm—— Benze(k)Flucranthene__ : 183 1J !

PS5 0-3R-8-————m Benzc(a)Pyrene____ ___ : 1900 iU

P 193-37-5-——————~ Indenc(l.2:3-cd)FPyrene___ ___ _ : 1900 U :

VE3-70-3 Dibenz({a.h)Anthracene_________ H 1900 U

I R R R ittty Benzo(gshsi)Fervlene__ ! 1900 (U .

FORM I SV-2 1/87 Rewv.
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SAMFLE NO.

n
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SDG Ne.: 21pI01bC

28801401

BABOI41

)
\ 4

10/87/6

05/18/88

0g/05/88

Appendix 7
1F (Cont'd.) EFA
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS :

ab Mame: ANL/ACL — RJIW Contract: —_

albr Codes AML Case Mo.: BA SAS No.: _

etrin: isoell water) SOIL Lab Sample 1ID:
ample wtlvols 16.& to/ml) 6 Lab File 1D:
everl e (low/med) LOW Date Received:

Moisture: not dec. 37 dec. — Date Extracted:
straction: {SepF/Cont/Sanc) SONC Date Analyzed:
GFC Cleanup: (Y/N)Y Y pH: 7.3 Dilution Factor:

CONCENTRATION UNITS:

2 .00

Numtrer TICs found: __ & (ug/L or uwg/kg) UG/EG
CAS NUMBER i COMPOUND NAME ' RT :
1. | UNDECANE P 14.3% |
&. 881-23-2 {TRICYCLOL3.3.1.11DECANE I 23.47 1
3. 1C17-ALEANE - 1 28.24
G, TALEALOID i 48.81
= VALKALOID I 49.99 4
6. 55334-01-5 |FHENANTHRENE, 9-DODECYLTETRA! 50.88 |

FORM I SY-TIC

520
400
3300
2200
1200

1/87 FRewv.
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Appendix 7
iR (Cont'd.)

SEMINVOLATILE ORGANICS ANALYSIS DATA SHEET

EFA SAMPLE NO.

i 21DbJo17C
Lab Mame: ANL/ACL - RJIW Contract: — L
leab: Code: AML Case No.: BA __ SAS MNo.: __——  8DG Mo.: 21DJuieC
Matvrisw: (scil/water) 2010 Lab Sample 1D: 888G1407
Wt vols 15.6 (g/ml) B Lab File ID: Bago14s
(low/med) LOW Date Received: 10/27/87
% Moisture: net dec. 12 dec. _ Date Extracted: Q5/18/88
Extiraction: (SepF/Cont/Sonc) SONC Date Analyzed: 08/11/88
GFC Cleanup: (Y/NY Y pH: 7.6 Dilution Factor: 8,01 X
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L ov ug/¥g) UG/KES &

v 108-95 22— phencl __ e 730 17

111444 ———————-his(2- Chloroethyl)EthE\ ______ H S800 :

1 RE-E7-8e e 2-Chlorephencl __ oo i 3800 | :

P S41-78- 1,3-Dichlorabenzene____________ : 5800 | :

P 106-4 6T e i1y4=-Dichloroberzene__ .. _ b 5800 U

P 100-51-b-mm Benzyl Alcohol_ : 5800 U i

i PE-E0-1l-- i1,2-Dichlcroebenzene________-__} 800 U

P S48 g-Methylphenal ___ H S800 ) :

Po3Re38-32-F-————— bis(2~- Chlorolsopropyl)Ether 1 5800 U

f106-44 -0 4-Methylpheno?__ : S800 U :

i AERL-&4-TF M-Nitrosc-Di-n-Fropylamine___ | Sgeeo U

V&7 78-1-—m————-——Hexachloreethane_____________ : Sgoo U !

i ¥8-95-3—-~—————-Nitrecbenzene______ __ ____ ______ ; Sg0o U

i 78-89~1-————-————Ilgophovove____ _ _ ] S800 :

i B8B-TE-Erm e 2-Nitroephenol __ . d Sgo0 )

V10567 Y 2y4-Dimethylphencl __ __ ______ : 5800 U :

i 6E-85-0-—m— Renzoic Acid__ e : 28000

L O O e B R bis{2-ChlorocethoxyiMethane___! 5800 ;

P 1R0-83-8-—-m———— 2s4-Dichloraophencl ___________ } 5800 U0

i lgo-geg-l-——m—m- 1s82s4-Trichlorobenzene____ __ _ i 5800 ]

P P1-20-3- - Naphthalene_ _ e : S300 |

P 10647 -8B 4—-Chlovcaniline_ _— i S800 ;

: 87—&8—3———_~—~**Hexachlor*butad1ene __________ i aS80G

VSe-080-T e e 4-Chlova-3-Methylphenol ______ i SROG :

i ?1-87-6-~——————=2-Methylnaphthalene__________ : 1500 3 J

I e Hexachlorocycloepentadiene | S3800 :

P BB-06-2— e 2yvb446~-Trichlorophenol : S800 U

i 95754 Z2s4S5-Trichlovophenol________ i 28000 ;

; 91-88-7-—m— Z-Chloranaphthalene____ | 3800 :

I 88-74-4-—-—————— 2-Mitroaniline________ : 28000 :

P 131=-11-3———————=Dimethyl Fhthalate___________ ; S800 U :

i 208-?6-8-——~———-fcenaphthylerne________ : 7600 :

Vo GNE~E R e 2 S=Dini trotoluene H S800 U
'
1

FORM I 8vV-1 1787 Rev.




Appendix 7
1)
1C (Cont'd.) EFA SAMFLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
i 21DJ017C !
Lab Name: ANL/ACL - RJW Contract: — e
Lab Code: AML Case MNo.: BA N SAS No.: — SDG No.: 21DI016C
Matirix: {(gcil/water) SQIL Lab Sample ID: 88801402
Sample wt/vols _18.6 g/l B lab File ID: Bggol4e
Level: {lowsmed)  LOW Date Received: 10/27/87
% Molstwre: not dec. ig dec. - Date Extracted: 05/18/88
Extiraction: {SepF/Cont/Sonc) SONC Date Analyred: 0B/11/86
GFC Cleanup: (Y/MN)Y Y pH: 7.6 Dilution Factor: 8.01
CONCENTRATION UNITS:
CAS NO. COMFOUND {ug/L o uwg/kKg) UG/KEG 5]
I e = e 3-Nitveanilivne____ __ _ i 28000 U
i 83-32-9-—~———————foenaphthene____ . i 320 iJ i
! 21-gB-Sem Z+4-Dinitrophercol ___ _ i 28000 U
i 28000 11U i
' 1400 1J ;
' S8o0 U H
! 5800 iy ;
! S0 U !
! Fluo : i J :
VIOl 0-be e Nlt'ﬁarlllne ___Ww_--~m‘m_m5 S
! SR4-52-1 e Geb&~Dinitro—2-Methylphencol __ 1} v .
! B6-BO—g———m—e———p-Nitrosodiphenylamine (1) __ ! 5800 U !
P101-55-3-——~—~-——4~Rramophenyl-phenylether___ | sg800 U i
V11874 - - Hexachlorobenzene_ _______ : 5800 U
i B7-B6-G————— Fentachlevaphenol ; 28000 U
y 85-01-8~-——————=Fhenanthrene__________________ : @00 |
Vo12o-12-7-——————= Anthracene e I 2900 1\ J
I B4-74-2-———~———— Di-n-Butylphthalate__________ : 2700 1 J
] 20644~ m e Flucranthene__ . __ i 13000 4 i
P 127-00-0-——— v ene : 16000 : :
! BE5-&68~7——~~———-—~Rutylbenzvylphthalate___ . _____ : 3800 U
V F1-94—~1—-——-———~3,: 3" -Dichlovrobenzidine________ : 12000 U
o G6-E5-3—— Benzo(a)YAnthracene_________ __ ; 11000 i
P 218-i1-9——————— thySEﬁe ______ . 200 |}
P 117-81-7—-mm bis(a2- Ethylhe~v1)Phtha1ate ! 790 1J :
P117-B4 -0 Di-n-0ctvl Fhthalate_______ __ : 5800 iU :
P 205-99-2-———m Benza(b)Flucranthene___ : s800 U
V207089 Benzo(k)Fluovranthene___ b 19000 | :
VO S-3R-8 e Benzol(a)Fyrene____ _______ —— 14000 |
1193378 ————Indena{l.2:3-cd)Fyrene_______ : 10000 i
P E3-70-8-m *;nenzfa.h)ﬁnthraLEHE ________ : 1100 13
P 19l-g4-g-mrm—— Benzol(gsh«i)FPeryvlens____ i 800
(1) -~ Cannct be separated from Diphenylamive
FORM I SV-2 1/87 Rev.
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Appendix 7
)
1F (Cont'd.) EFA SAMFLE MO.
SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET e
TENTATIVELY IDENTIFIED COMFOUNDS i :
7 21DhJol17C H
Lab MName: ANL/ACL — RJIW Contract: e :
Lab Codes &ML Case MMo.: BA SAS No.: 5DG Moz EIDIUQEC«
Matirixz: (scill/water) SOIL Lab Sample ID: 84801402
Sample whivals 1%.6 f(g/mbl)y G Lab File ID: BEaQ 14 .
Level: {(lowsmed) LOW Date Received: 10/87/87
% Molsture:s not dec. ig dec. _ Date Extvacted: 05/18/88
Extraction: {(SepF/Cont/Sonc) SOnNC Date Analyzed: 08/11/88
GFC Cleanup: (Y/MD) Y pH: __ 7.6 DPilution Factor: 8.901
CONCENTRATION UNITS:
Numbeir TICs found: vd {ug/L or wa/kKg) UB/KE
i CAS MUMBER ; COMFDUND NAME : RT i EST. CONC. : &
I A FC1-NAPHTHALENE i 19.87 1600 1 J :
T B2. 615-22-5 {BENZOTHIAZOLE,, 2-(METHYLTHIO! 26.36 1 4700 1J :
P 3. 203-464-C 1 4H-CYCLOPENTAIDEFIFHENANTHRE! 232.11 3600 1T H
4. 612942 INARFHTHALENE . 2-FHENYL— ¢ 32.82 | 2400 1J i
vS. 2381-21-7  IFYRENE., 1-METHYL- i 35.81 4600 1T ;
Y FUNBENOWN FNA v 37.69 2800 1T :
V7. 'BENZOFYRENE ISOMERT 1oa4g.e9 7300 37 H
i 8. VBENZOFYRENE ISOMER T 43.838 13000 1T :
L FLNENOKE FNA V47,13 4700 1 J ;

FORM I SV-TIC

1/87 Rev.




Lab Name: ANL/ACL - RIW Contract:
Lab Code: ANL.  Case No.: BA SAE No.: -

Matrisx:

Sample wt/vol: 210 {(g/mb)y ML _
Level: (low/med) LOW

% Moistuwre: not dec. ___ dec. ______
Extraction: (SepF/Cont/Sconc) SEFF

GFC Cleanup: (Y/7NY N

- T e W e =" e

- T e w-
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1E Appendix 8

SEMIVOLATILE ORGANICS AKNGLYSEI1S DATA SHEET

(socil/wateir) WATER

Lab Sample ID:
Lab File 1ID:

Date Received:

Date Analyzed:

pH: &.0 Dilution

EFs SAMPLE

VO RLLEOO3C :
SDEG No.: Z1LJ101vc
88200001

BAESOOO] .
10/08/87
Date Extracted: 10/15/87

1e/21/87

Factor: 1.00

COMNCENTRATION UNITS:

CAS NO. COMFOUND {ug/L or ug/kKg) UB/L &
108-95-2~—~———~~ phenol ___ : 150 ]
111-44—-4—~———r—— b1s(;—Chloraethv1)Fthex _____ } 11 U
95-57-8————————=— 2-Chlocrophenal _ H 24
S541-73-1—m—me—m 1,3-Dichlovrobenzene____ _____ : 11 iy [
106-446-7——~————= 1s4-Dichlercbenzene___ ______ : 11 U
100-51-6——7——~—— Benzyl Alcochol_ H 11 iy H
95-50~1~——-mm——— 1,2-Dichlorcbenzene_________ ! 11 iy !
95-48-~7-————————2-Methylphencl t 70 i :
39638-32~-F9~————~ bis(2-Chloroisapropyl )Ether __1 11 U
106-44-5——-——~~— 4—Methylphtiencl ! 370 E '
621-64=-7~—~————— N-Nitroese-Di~-n-Fropylamine___ | 11 U :
67-78~1 -~ Hexachloroethane : 11 Y i
98~95~-3————————— Nitrobencene___ H 11 u !
78-59-1~—————u—- Isaphorone_ — : 11 U
88-75~-5-—-—~cm——~ 2-Nitrophencl __ ! 11 iU :
105-67-9-——~————~ 2:4-Dimethylphencl__________ H 11 U H
65-85-0-——wmm Benzoic Acid : 55 U :
111-91-1—-mrmem bis(2-Chlorcethoxy)Methane__ _ 1 11y :
120-83-2--~=——== 2+4-Dichlorophencl_____ _____ } 11 iU ;
120-82-1--~——~—- 1:2+:4-Trichlorobenzene___ __ _ ' 11 iU !
91-20-3-—=-————— Naphthalene ! 11 iU H
106-47-8-——~——=—~ 4-Chlorcaniline __ : 11 1y :
87-68-3-——~—=—~~ Hexachlorobutadiene_________ : 11 U }
S9-50~7 - 4-Chloroe—3-Methylphenol _____ H 11 u
F1-87-b-—mmmm 2-Methylnaphthalene_________ : 11 v ;
77-47 -4~ Hexachlorocyclopentadiene____ ¢ 11 U :
88-06—2————=———- S2ev446-Trichlorophencl _______ H 11 iy :
PE-FO~ G- 2+4,S-Trichlorophencl ___ ____ H 55 iU H
F1-58-7———-—-——m 2-Chloronaphthalene_________ ' 11 1y i
88~74~4———mmm—m 2~Nitrocaniline — ; 53 U :
131-11-3———mmem Dimethyl Phthalate__________ H 11 U !
208-96-8-~~—c-m— Acenaphthylene___ { i1 1y :
606—20—-8—=--———~ 2:6-Dinitrotoluene__________ H 11 U :
[} 1 1
FORM I 8v-1 1/87

Fev.
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Appendix 8
(Cont'd.)

EFAa SAMPLE HNO.

SEMIVOLATILE DORGANICS AMAL

Y218 D&TA EBHEET

S R 8 A XC {0 :
Lab Name: ANL/ACL -~ FJUW Contract: — e g
Lab Code: ANL. Caze No.: BS SAE No.: - SDG MNo.: 211.3611C
Matrisx: (scil/water) WATER Lab Sample ID: g8800001
Cample wt/vol: 210 (g/mbL) ML Lab File ID: BEAZEO00T ~
Level: (low/med) LOW Date Received: 10/08/87
% Moisture: not dec. dec. Date Extracted: 10/15/87
Extraction: (SepF/Cont/Scnc) SEFE Date Analyzed: 12/21/87
GFC Cleanup: (Y/N) N pH: 6.0 Dilution Factor: 1.00
. CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L cr uwg/kg) UG/L 8]
i 99-09-2-=—mm - 3-Nitrocaniline : SS u !
i 88-32-9-————-——-Acenaphthene » : 11 iU !
! 81-28-5-—~—————— 2s4-Dinitrophencl — H ss :
Vo 100-02-7-mmm 4—Nitrophenol _ i 55 :
i 132-64-9———-———~ Dibenzofuran_ : 11 :
! 121-14-2--—————— 24-Dinitrotoluene___________ : 11 :
i B4-466-2-———mmm— Diethylphthalate : 11 ) H
i 7005-72~3~~>~~=- 4-Chlorophenyl—-phenylether___1! 11 !
V B6-T73-T7~mm e Fluorene _ ‘ 11 ; ;
P 100-10~-6———mmee 4—Nitroanilines____ i 55 0 :
i O934-52-1-—mmme—— 4.6-Dinitroe-2- Methylpheno 1 55 :
! BB N-Nitroscdiphenylamine (1)___1 11 iU :
i 101-55-3---——==-— 4-Bromophenyl-phenylether____1 11 !
i 118-74-1 - Hexachlorcobenzene___ ____ . _ H 11 ! :
i 87-846-5~—————m—m Pentachlorcphenol ___ __________ : 5SS :
i 85-01-B-——————wm Phenanthrene H i3 i
! 120-12-7—~—=————— Anthracene : 11 :
i B4-74-2~—m—mm—m—— Di-n—-Butylphthalate__________ : 64 i |
| 2046-44—0———————~ Fluoranthene ! 2 i3 i
i 129-00-0———————-Pyrene H 1 tJ :
! 85-68-7->———-——— Butylbenzylphthalate_________ : 11 U H
! 91-94-1~—mmem——— 3,3°-Dichlorocbenzidine_______ H S5 WU i
! S6-55-3-———m—m— Benzo(a)Anthracene_ ___________ ! 3 J :
| 218-01-F9———vvm—m Chrysene t 11 U '
! 117-81-7—~———m—- bis(2-Ethylhexyl)FPhthalate___! 11 U }
| 117-84-0=——m——ee Di-n-0Octyl Fhthalate_________ : 11 U !
! 205-99-2-——=—~—= Renzo(b)Flucranthene_________ ! 11 U :
i 207-08-9-————=-— Benzo(k)Fluoranthene________ ' 11 U H
i 80-3g-8-————~——- Renzoc(a)FPyrene : 11 U :
i 193-39-5-—~—————m Indenc(1.2,3-cd)FPyrene_______ | 11 U :
! S83-70-3-——— Dxben*(a,h)Aﬁthxacene ________ } 11 U ;
i 191-24-B-—~——m—m Benzol{g.hsi)Perylene_________ : 11 U :
<T?":75;ESE€'€J’;§5§\ated from Dlphenylamlne - -
FORM I SV-B 1/87 Rev.
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Appendix 8
1F (Cont'd.)

SEMIVOLATILE ORGAKRICE AMALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Vo 21Lk0asr
¥
L}

Lab Name: AHL/ACL ~ RJIV Contvract: - — e
Lab Code: ANL Case No.: BRA SAS No.: - SDG HNo.: 21LJ011C
Matirix: (soil/water) WATER Lab Sample ID: BREOOOO ]
Sample wt/vol: 210 (g/mlL) ML Lab File ID: EABBO001Y
Level: (low/med)  LOKW Date Received: 10/08/87
“ Moisture: rot dec. dec. Date Extracted: 10/15/87
Extraction: (SepF/Cant/Sbnc) SEFFE Date Analyzed: 12/21/87
GFC Cleanup: (Y/N) N pH: &. 0 Dilution Facter: 1.00
CONCENTRATION UNITS:
Number TICs found: _27 (vg/L or ug/ka) UG/L
i CAS NUMBRER ' COMFOUND NAME H RT t EST. CONC. + @ 3
L O iDIMETHYL PHENOL i 14,59 | 29 (JX ;
i 2. !DIMETHYL FHENDL ! 15.62 43 1JX :
i 3. {DIMETHYL. PHENOL i 15.84 66 VJIX :
V4. {DIMETHYL FHENOL V16,65 ) 13 1JX }
i 5. iCHLORODIMETHYL FHENGL V16,67 ) 7.7:3X% H
i 6. {DIMETHYL PHENDOL 417,09 1 6.01TIX t
V7. ' DICHLOROFHENDL V17,09 8 G.51IX '
i B. {C3-FHENOL i 17.85 | 12 1JX :
V9. i C3-FHENOL v 18.72 e2.2:3X% ;
P10, {DICHLOROMETHYL FHENOL v 19.27 12 13X :
P11, 'DICHLORODIMETHYL FHEMOL i ai1.82 | ?.713X |
V12, I CHLORODIMETHYL FHENQL i\ 21.82 | 2.113X :
i 13. ! TRICHLOROMETHYL FHENDL V' 23.77 | 24 1JX ;
V14, 1C16-ALEANE i 25.91 1 2.813X H
V15, ' TRICHLORODIMETHYL PHENOL ! 26.56 | 12 13X i
P16, {C17-ALEANE T 27.89 1 5.8:13X !
117, UNENOWN ALKANE i 28,02 | 3.9:13X :
i 18. . {DICHLORDBIPHENYL { 28.17 3.713X% !
P19, ! TRICHLORORIPHENYL i 30.42 6.11TIX :
i 20, {PHTHALATE ESTER t 31,06 7.313X% :
i 21. ' TRICHLOROERIFHENYL v 31.24 1 11 13X :
i 22. | TETRACHLROEBIFHENYL i 32.77 1 2.813X !
i 23. {FHENYL ERICYCLOHEXYL i 3e.91 1 19 1JX !
i Ba. {FHENYL ERICYCLOHEXYL ¢ 33.56 | 16 1 JX :
i 25. 11,1-CYCLOHEXYLIDENE RIS RENZ! 34.02 1 22 1JX :
i 26. 11, 1-CYCLOHEXYLIDENE RIS ERENZ! 34.57 | 12 1JX :
i 27. ALEYL TRIFPHENYL PHOSFHATE ! 40,89 eegod 1 JX i
FORM I SV-~TIC 1/87 Rev.
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1E Appendix 8 EF4 SAHFLE MO,
SEMIVOLATILE ORGANICS ANALYSTECPETS dsHEeT

Vo 21LEON40
Lab Neme: ANL/ACL — RIW Contract: R S
Lab Code: ANL Case No.: EA SA5 No.: - SDG No.: S1LI0IIC
Matirix: (scil/water) WATER Lab Sample ID: EBBBEOQGOE
Sample wt/vol: 245 (g/ml.} ML Lab File ID: EgR000s .
Level: (low/med) LOW Date Received: 10/08/87
% Moisture: not dec. dec. Date Extracted: 10/15/E7
Extraction: (SepF/Crnt/Sonc) SESF Date Analyzed: 12/21/87
GFC Cleanup: (Y/NY N pHe 6.0 Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMFDUND (ug/L or ug/kg) UG/L o
P 10e-95-2-——-—-—~ phencl } g 3 |
V111444 - bis(e-Chlorcethyl)Ether______ i 11 d '
i 95-57-8~—————m—m 2-Chlerophenal __ _ : i1 iy H
i 541-73-1-———~—m—= 1,3-Dichlovobenzere__________ i 11 u '
V106467 ~—————— l1y4-Dichlorobenzene______.____ } 11 U
i 100-51-&~-=-mmmmm Benzyl Alcohold _____ _ __ - : 11 iU :
i 95-50~-1———mmee 1,2-Dichlorcbenzene____ ______ ! 11 Uy :
! 95-4B8-T-—mmm—— g~-Methylphencl : 11 U !
| 39438-32-F—————~— bis(2-Chicrcisopropyl)Ether__} 11 iu :
P 106-44-5-——~~——— 4~Methylphenals : 1 1 J ;
V621647 MN- Nltroso—Dl—n—F)opylamlne A 11 U i
I 67-728-1 - Hexachlorcoethavre_____________ : 11 iy :
! 98-95-3-—~————=-Nitrobenzene__________ __ _____ } 11 iy !
i 78-59~1~—mme——— Isophovrone_ o d 11 iy :
{ BB-75-5—-~—————-2-Nitrophencl i 11 U4 ;
1 105-87-9=——=———-— 2,4-Dimethylphenol ____ ! 11 iU !
i 65-85-0-——-————— Eerizoic Acid i =3 U :
Vo111-91-1-me e bis(2-Chloroethoxy)Methane___| 11y :
V! 120-83-8-~——-—~- 2y4-Dichloraphencl___________ ! 11 v :
i 120-82-1-=———-u—— 1s2s4-Trichlorocbenzene_______ : 11 U !
! 21-20-8-=~———-—— Naphthalene ' 11 iU }
} 106-47-B-—m—mm—— 4-Chloreoaniline_ H 11 iy :
i 87-68-3--~—mm——e Hexachleoerobutadiene__________ } 11 iu }
! 59-50-7——~—————- 4-Chlevro—3-Methylphenol _____ _ ! 11 U l
i 21-57-b-—~——em— 2-Methylnaphthalene__________ { 11 U :
! 77474 Hexachloroccyclopentadiene____ ! 11 U :
! B8-04-R———————~— 2+4:6-Trichlorophenol________ ! 11 iU :
i 95-95-4——~—memm 2:4:5-Trichlorephencl________ H Sz iU H
1 91-58-7——~e— 2-Chlorconaphthalene__________ : 11w :
\ B8-74~4—wmmm e 2-Nitreanilivne_______ . _______ : 83 U i
i 131-11-3-——————— Dimethyl Fhthalate___________ ! 11 U }
i 208-96-8-~—vmmmm Acenaphthyleve__ _ . ____ i 11 iU !
i 60E-20-EB e 2s6-Dinitrotoluene 11 iU
1 ] ]
] ] ’

————— s o . ot vome o B —— | ——— ———

FORM I 8V-1 1/87 Rev.
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Appendix 8
o 1c (Cont'd.)
SEMIVOI.ATILE ORGAMICE ANALYETS DATA SHEE

Labh Name: ANML/&C0L - RIU Contiract:

Lab Ceode: ANL . Cese No.: EA . SAS No.:

Matirisx:

Sample wt/vol:

(stil/water) WATER
45 (g/mL) ML Labk

T

File ID:

Lab Sample 1D:

EFA SAMFLE

2ILE0040

{5 H

SDG Noe

-5 21LJ011C

8880000

Level: (low/med) LOW Date Received: 10/08/87
% Moisture: not dec. dac. Date Extracted: 10/15/87
Extraction: {(SepF/Cont/Bonc) SEFF Date Analyzed: 12/21/87
GFC Cleanup: (Y/NY N pH: 6.0 Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L e
i 99-0F-8-———————— Z-Nitroaniline_ — ] 52 :
{ B3-32-9-———m———m— Acenaphtherne___ _ _____________ : 11 i
! 51-28-5——~——=——— 2+:4=-Dinitrophencl _ H 53 U ;
! 100-02-7~———————4-Nitrophencl ____ i 52 iU ;
! 138-64-F9-—-m—m- Dibenzofuran_ } 11 :
! 121-14-P———~———— 2s4-Dinitrotoluerne__ _________ : 11 iU :
! B4-bb-B-—mmmm—— Diethylphthalate_____________ [ 11 3 :
{ 7005-72-3~—————— 4—Chleorophenyl-phenylether___ 1 1T :
1 BE~73-T—=——————=Flucrene________ e ! 11 iy :
P 100-10-b——— - g-Nitveanilive_____ __________ : S3 H
i 534-852-1-—-m—mm——m 44,6-Dinitre—2-Methylphencl ___} 53 U i
| Be-30-f———mmmm N-Nitrosodiphenylamine (1)___1i 11 U :
1 101-55-3———~——=—=4-EBromophenyl-phenylether____1 11 U ;
I 118-74-1~—c—=m—— Hexachlovrcobenzene_____ _______ ! b I S :
'\ 87-86-5-—-——m——— Fentachlovrophenol ____ ________ H 53 :
{ 85-01-8--~—w———m— Fhenanthrene____ — ; 11 :
i 120-12-7-~———=—- Anthracene__ _ - ' 11 U }
| B84-74-2-—~—————- Di-rn-Butylphthalate________.__ : 10 2 H
| 206-44-Qmmmmmm— Fluoranthene } 11 H
i 129-00-0w~——m——— Fyrene_ oo e : 11 :
| 85-68-7-—————m—— Butylbenzylphthalate_________ } 11 ;
| 91-94——mmmmm 3,3 -Dichlorocbenzidine_______ ' s3 i
! 56-55-3-—=———mm—— Benzo(a)Anthracene___________ | 11 :
! 218-01-9————mrmm Chrysene — ' 11 :
V117817 bis(2-Ethylhexyl)Fhthalate___! 4 H
! 117-84-0~—==m——— Di-n-Dctyl Fhthelate_________ i 11 i
! POS5-99-B-——m——~—- Benzo(b)Fluaranthene_________ ' 11 :
| 207-08-F~——————m Benzo(k)Fluoranthene_________ ! 11 !
i 50-32-8-——————m- Bernzcl{a)Fyrene__ ___ _ o } 11U H
i 193-37-5—-——-———— Indeva(l+2:.3-cd)Fyrene_______ ! 11 '
! §3-70-3-——m—m——— Dibenzt(ash)Anthracene________ : 11
i 191-24-8--——m-—— EBenzo(gsh,i)Fervlene___ ______ H 11 :
(1) - Cannct be separated from Diphenylamivne
FORM I Sv-2 1,87

RE838000E
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Appendix 8
(Cont'd.)

1F EFA SAMFLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SBHEET
TENTATIVELY IDENTIFIED COMFOUNDS :

v 21LEO0O4C i
Lab Name: ANL/ACL — RJW Contract: ' ——t
Lab Code: ANL Case No.: BA SAS No.: SDG No.: 21L.J01
Matrix: (scil/water) WATER Lab Sample ID: 88800002
Sample wt/vcl: 45 (g/mL) ML Lab File 1ID: E88000Z
Level: (low/med) LOW Date Received: 16/08/87
% Moisture: not dec. dec. Date Extracted: 10/15/87
Extraction: {SepF/Cont/Sonc) SEFF Date Analyzed: 12/21/87
GFC Cleanup: (Y/N) N pH: 6.0 Diluticn Factor: 1.00
CONCENTRATION UNITS:
Number TICs found: _14 (ug/L or ug/kg) UG/L
i  CAS NUMEER : COMFOUND NAME H RT i EST. CONC. + @
) —— ——— o ) g v | s o v e e s v S e e . — D o e s e e ]
= -3 1 v " =
i 1. 108-94-1 i CYCLOHE XANONE ! 8.3% 1 30 13X }
i 2. 124-18-5 {DECANE - P11.37 8 3.81IX
! 3. S54410-99-0 CYCLOHEXANE, 1-BUTYL-3-ETHYL! 12.19 | 8.11BIX !
i 4. 22037-288-1 1UNENOWN vo12.92 S5.613X H
1S, 17301-32-35 I1UNDECANE, 4,7-DIMETHYL-~ i 14.14 4.613X !
I 6. 69687-94~1 (FENTANOIC ACIDs S-METHOXY-~, | 14.23 1 ?.9513X !
1 7. 689-40-3 {OCTANEDINITRILE 1 14.74 4.41JX :
i 8. 128-37-0 {FHENOL . RIS(1,1-DIMETHYLETHY! 23.287 | 3.51RIX |
V9. 128-37-0 {\PHENOL, BIS(1,1-DIMETHYLETHY! 24.19 i 3.31BIX 1}
i 10. 2719-61-1 {BENZENE, (1-METHYLUNDECYL)- | 29.94 ! 2.91JX !
V11, 17851-53-5 11,2-BENZENEDICARBOXYLIC ACID:! 30.97 | 6.71IX :
i 12. 4337-65-9 HEXANEDIOIC ACID, MONO{(2-ETH! 37.17 | 41 13X :

13. 115-B&-5 1PHOSFHORIC ACID,BIS(METHYLFH! 38.87 | S.413X :
14, { UNKNOWN { 91.89 1 25 1JX :

] 13 1
¥ Ll ¥ * 1
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1R Appendix 8

EFs SAMPLE MO.
SEMIVOLATILE ORGANICS anaLys &o¥afa) sHeet

 2iLEOOT7CRLE
Lab Name: ANL/ACL — RIW Contract: — e
Lab Code: AL Case No.: BA SAE Nov. s — 8SDG Mo.: ZiLtJolic
Matrix: (scil/water) WATER Lab Sample ID: 8BBOOT7D4
Sample wt/vol: 300 (g/mbL) ML Lab File ID: 8RO074 _
Level: (low/med) LOW Date Received: 10/09/87
% Moisture: not dec. dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sanc) SEFE Date Analyzed: 12/23/87
GFC Cleanup: (Y/ZRDY N pH: &0 Dilution Factor: 0.999
CONCENTRATION UNITS:
CAS NO. - COMPOUND (ug/L or ug/Kg) UB/KG e
i 10B-95-2——~-—-—mm phencl et 41 :
I B B L bis(2- Chloroethy])Ether ______ : 33 U :
i 95-57-8-—--—mm—m 2=-Chlovopbencl__ _ ] 33 U :
i 1-73-1——~—o—r 1.3-Dichlorcbenzene________.._ : 33 U '
V106467 mm l+4-Dichlorobenzene__________ H 33 iU
i 100-51-4——~————— Benzyl Alcohol__ —_ ! 7 iJ :
i 25-50-1-—--————- 1+2-Dichlorcbenzene_____ _____ : 33 U :
i 95-48-7-———————~ 2-Methylphenal : 6 1J :
i 39438-32-9-————-— bis(2-Chlorcisaopropyl)Ether__1 33 U
! 106-44-5———~———- 4-Methylphenol ______ . _______ : 320 :
! 621-b64-T———————— N-Nitrosc-Di—-"Fropylamine___! 33 U
V 67-72-1 - Hexachloroethane_______ ______ : CIC !
i 98-95-3———————=—Nitrobenzene____ _ __ _ . ___ i a3 iU !
i 78-59-1-—---mmwe Isophovreve_ __ : 33 U i
i 88-75-5-——--—-——— 2-Nitrophencl ; 33 U :
i 105~67-9~—~—~ ———2+4-Dimethylphencl ___________ ' 33 U :
i 65-BS~0—————m EBenzoic Acid —— H 160 13 :
P 111-91 -1 bis(2-Chlorcethoxy)Methane___! 33 iU L
i 120-83-2---——-—- 2s4-Dichleropherncld _______ _____ H 33 U ;
i 120-82~1—~~—>m—- 1:.2+s4~Trichlovrobenzene_______ H 33 U :
! 91-20-3-—-——=-——~ Naphthalene_ : 33 U !
i 106-47-B——~————= 4—Chlorocaniline : 33 iU :
1 87-68-3-————-——- Hexachlorobutadiene__________ ! 33 U H
i 59-50-7———~—=——m 4-Chloro-3-Methylphencl _____ _ | 33 iU '
V 91-87 b~ 2-Methylnaphthalene__________ H 33 U }
i\ 77-47-4————————— Hexachln\ocyclapentadxene S 33 U '
i 88-06-B-————mr—— 2+4s6~-Trichloraphenol ________ : 33 U :
! 95-90-~4~—mmmm——— 2s4,5-Trichlorophencl __ ______ : 170 U !
} 91-8B~-T7-—~—mm——- 2-Chloronaphthalene__________ ! 33 U :
i\ BB-74-4-——~————— e-Nitvroaniline_______________ i 170 U :
P 131-11-3~—————— Dimethyl Fhthalate_____ ______ : 33 U :
i 20B-96-B——--—=—— fcenephthylene_ ; 32 U :
! 606208 Zy6-Dinitrotcocluene H 33 iu '

|
i
1
|
t
!
]
i
|
i
|
t
{
|
{
1
i
!
|
|
1
I
t
!
i
|
{
|
1
|
i
I
|
!
1
t
|
1
|
|
i
{
{
1
|
|
!
|
|
|
|
i
|

FORM I SV-1 1/87 Rev.



124
1C Appendix 8 EFa SAMPLE R
SEMIVOLATILE ORGANICS ANAleIquth)SHFET

Vo CILEDOTORE )
Lab MName: ANL/ACL — FIW Contract: - e R
Lab Code: AML. _ Case No.: L& 8A% No.: __— 58D Ne.: g1LJ81)C
Matrix: (scil/water) WATEE Lab Sample ID: BEROIT0O4 _
Sample wt/vol: 300 (g/mL) ML Lab File ID:/ E60074% -
Level: - (low/med) LOW Date Received: 10/09/87
% Molsture: not dec. ' dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sanc) SEFF Date Analy=zed: 12/23/87
GFC Cleanup: (Y/N) N__ pH: LH.0 Dilution Factor: 0.999
CONCENTRATION UNITS:
CAS NO. COMFOUND (vug/L or ug/Kg) UG/EG ]

! 99-0F-B~——m—————— 2~Nitrocaniline_____ __________ ! 170 U '

¢ 83-32~-F~-———————= Acenaphthene_ ____ __ _ _________ : 33 U H

¢ 851-28-5-—-—m————m— 2+4-=Dinitroephencld ____ ________ ; ’ 170 U

i 100-08-T7———————— 4-Nitvrophencld __ o H 170 . iU !

1 132-64-F-——————— Dibenzofuran - — : 33 | H

i 121-14-2————>——— 2s4-Dinitretaluene___________ : 33 ! :

! 84-66-B—————mm—— Diethylphthalate_ : 33 :

} 7005-72~3-—=m——— 4-Chlorophenyl-phenylether___! 33 i !

) BT3B T Fluocrere___ _ _ _ oo i 33 U ;

iV 100-10—-6--—mm——m 4-Nitroaniline__ . _______ : 170 U :

 834-52-1-—-mm——m Gyb6~Dinitro—2-Methylphenal ___1 170

| B&-30-g-mmmmm N-Nitroscdiphenylamine (1)___! 33 i

! 101-55-3-—————=—4-Rramcphenyl-phenylether___ _1| 32 u :

P 118-74-1~———mm—— Hexachlorcbenzeve____________ : 3z :

i B7-84&-0———r—mmm- Fentachlorephenal ! 170 )

! 85-01-8B-—-r—mm——— Fhenanthrene - } ’ 23 ! i

! 120-12-7~——=———— Anthracene_ H 33 | i

! B4-74-Pmm Di-n~Butylphthalate__________ : 39 | :

! 206-44-0————e——- Fluoranthene ! 33 H

! 129-00-0——==—m—= Fyrene___ . ! 33 ! :

i 85-68-7———=——=—— Butylben‘ylphthalate _________ t 10 :

P 91-94-1——emme—— 3:.3’~Dichlorobenzidine_______ ' 170 | d

! 56-55-3-——-meme— Benzo(a)YAnthracene__ ____ _____ H 33 U

! 218-01-F-————w—— Chrysene : 33 | i

P 117-81-7-——mem—— bis(2- Ethylhexyl)Phthalate 0 48 | :

i 117-84-0-=——==—=- Di-n-0Octyl Fhthalate_________ : 33 iU :

! P05-99-2~—=-——=——Renzo(b)Flucranthene_________ i 33 U }

| 207-08-9-——————m Benzo(k)Fluoranthene________ _ ! 33 U H

! §0-32-8-—=m——w—- Benzo(a)Pyrene__ ___ __ . _ . __ ' 33 U !

! 193-39-5~——————~— Indenc(l:2+3~cd)Fyrene_______ ; 33 U i

I 83-70-3-—~—=————— Dibenz(ah)Anthracene________ ! 32 U '

! 191-84-2~-—=———= Eenzo(gshsi)Pevylene_________ : 33 U :

(1) - Carmot be separated from Diphenylamine

FORM I sV-2 1/87 Rev.
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Appendix 8

1F (Cont'd.) EFa SAMELE N
SEMIVOLATILE ORGANICS ANALYSI& DATA  SHEEY
TENTATIVELY IDENTIFIED COMFOUNRDS ! '
ORI IOOTORE :
Lab Nane: AWML /ACL - RJW Contract: — e !
Lab Code: ANL Case No.: EBA SAS No.: - SDE No.: 231LJ011C
Matrix: (scil/water) HWATER Lab Bample ID: 8BEGCTOY
Sample wt/vaol: 300 (g/mbL.) ML Lab File ID: 50074
Level: (low/med) LOW Date Received: 10/09/82
% Moisture: nct dec. dec. Date Extvracted: 10/14/87
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 12/22/87
GFC Cleanup: (Y/N) N pH: &.0 Dilution Factor: ¢.999
CGNCENTRATIGN UNITS:
Number TICes found: _21 (ug/L or wvg/Kae) UG/EE
; : H : H H
i CAS NUMBER : COMFOUMND NAME : RT i EST. CONC. ¢ @
v 1. 109-52-4 IFENTANDOIC ACID H .34 | 170 1JX :
! 2. S4446-768-5 (ETHANOL, 1-(2-BUTOXYETHOXY)-1 8.80 | 540 1 JX '
i 3. 4536-23-6 HEXANOIC ACID, 2-METHYL- i 10.24 ¢ 66  1JX :
! 4. S5499-04~2 INONANE, 2,2,3-TRIMETHYL- Vo 12.02 g  1JX [
! 5. 55170-80-4 DECENE, DIMETHYL- i 12.20 3 1JX :
v 6. 17301-32-5 INONANE V14,10 28 1IX :
V7. {SUBSTITUTED C15 ALKANE i 15.85% 1 38  1JIX :
i 8. 103-82-2 IBENZENEACETIC ACID ™ i 18.32 ! 140 1JX '
V9. 120-72-9 {1H-INDOLE i 19.17 1 25 13X H
v 10. S01-52-0 | BENZENEFROFANDIC ACID t 20.27 ! %6 1JX :
i 11. 95-20-3 {1H-INDOLE, 2-METHYL- 7 e1.37 | 27 1JX :
i 12. 128-37-0 {FHENOL, 2,6-BIS(1,1-DIMETHYL! &24.15 I 34 IBRIX
! 13. 3910-35-8 IRENZENE,RIS (DIMETHYL-BUTENY! 28.44 | 24 1JX '
! 14. 2719-61-1 IBENZENE, (1-METHYLUNDECYL)-C: 29.89 ! ig 13X :
7 15, 17851-53-5 IFHTHALATE ESTER i 30.%2 ! 20 13X 1
{ 16. 10544-350-0 (SULFUR. (88) 1 33.61 1 450 1JIX '
V17. 57-11-4 i0DCTADECANOIC ACID v 34.72 0 160 1JX :
¢ 18. 4337-65-9 HEXANEDIOIC ACID, MONO(2-~ETH:! 37.12 | 130 13X :
} 19, 74685-30-6 |S-EICOSENE,. (E)- i 38.02 | 64 (1BIX |
i 20. 80-97-7 {CHOLESTANOL (VAN) { 48.19 | 28 13X :
i 21. 57-88-5 i CHOLESTEROL ! 49.48 ) 180 1JX :
: : : : ' I
FORM I SV-TIC 1/87 Rev.
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1E Appendix 8 EFE SaMbLE .
SEMIVOLATILE QRGANITS ANALYES 51&CoRrE R Ve EE T

———— — s e o . T

Lab Hame: ANL/ACL — FRJW Contract: e P
Lab Code: AN Case Mo.: L&A SA% No.: - SDG No.: 21LJOIC
Matrix: (smil/water) WATER Lab Sample ID: EBEOO700
Sample wt/vol: ggo (g/mL) ML Lab File ID: BgBOQTS
Level: (low/med) LOW Date Received: 10/0%/87
% Moisture: not dec. dec. Dete Extracted: 10/15/87
Extraction: {SepF/Cont/Sonc) SEFF Date Analyzed: 12/22/87
GFC Cleanup: (Y/NY N pH: 6.0 Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L o ug/Kg) US/L G
i 108-95-8-—————--p eheEra ) e ' 1 13 '
P 111444 bis(2-Chlorcethyvl)Ether______ i 11 u i
! 95-57-8-—~———mm 2-Chlarophencl__ o i 11 v
! 541-73-1—————m—m 1,3~-Dichlorobenzene___ ___ ____ i 11 1y d
V106467~ mm———— 1.4-Dichlorobenzene__________ ! 11 u :
P 100-51-b-r==—u—e Benzyl Alcochol__ ! 11 iy !
! 95-50-1—~—-m—mm—m i.2-Dichlorcbenzene__________ } 11 iy
! 95-48-T-—mmmm g-Methylphevrol _____ ___ . : 11 Y !
1 39638-32-F—————= bis(2-ChloroisopirapyllEther__ 1 11 U :
f106-44-8————————G-Methylphencl _______________ d 13 :
I 621647 N-Nitroso-Di-v-Propylamine___ 1 11y '
{67781 Hexachloroethanme ____ __ . _ : 11y i
! 98-95-3-~——-——=~ Nitrobenzevne_ _ H 11 }
i 78-59-1-——m————m Isophoreme___ o ' 11 AR :
i B8-75-5-~——————~ 2-Nitropherncl___ : 11 i
i 105-67-9~————m—— 2s4-Dimethylphenol ______ _____ ) 11 4
! 65-85-0-~-—r——m EBenzoic Acid_ I i =7 0 !
P 111-91 -1~ bis(2- Chlo.oethnhy)Methdne . 11 :
i 120-83-2~———=——= 2:4-Dichlaorcphencl ___ ________ : 11 '
! 120-82-1~~—————m 1.2,4-Trichlorocbenzene_______ : 11 H
! 91-20-3-~——=——m— Naphthalene - i ) }
! 106-47-B-—————m— 4-Chlovrcaniline_ ! 11 i
i 87-68-3-———~—w—— Hexachlorabutadiene__ _________ ! 11 }
! 859-50-F-——mme—m—m— 4-Chloro—-3-Methylphenol ______ : 1y i
! Q1-57-6-———mm——— 2-Methylnaphthalene__________ : 11 3 i
i 7747 -4 Hexachlorocyclopentadiene____ ! 11 i
! 88-0&-2--——m———— 2+:4.6-Trichlarophencl ________ ' 11 ;
! 99-95-4—~-—m—mm 2s4.,5-Trichloroptenol ________ ' s7 1 :
i 91-58-7--—m—m—— 2-Chlcoronaphthalene__________ : 11 qu H
i B8-74-§4 -~ g-Nitreocanilive__ ____ _________ : 57 U :
! 131-11-3-——m—m— Dimethyl Fhthalate___________ ; 11 Y :
i 208-76— B ———————— Acenaphthylene____ __ o ' 11 3 i
&0 20-8-—— 2y6-Dinitrotaluens : 1r 3 :
¥

FORM I Sv-1 1/87 Rev



127
Appendix 8
iC (Cont'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ANL/ACL - FRJU Contract:

lLab Code: ANL

Matrix

EFA SANMPLE

Caze No.: BEA SAS No.:

: (soil/water) WATER

-—

Lab Sample ID:

SDG HNo

LU

L1 2ILIONNC

BEBOOT70T

Sample wt/vol: 880 (g/ml) ML Lab File ID: BE880075 i
Level: (loew/med) LOW Date Received: 10/09/87
% Moisture: not dec. dec. Date Extracted: 10/15/87
Extraction: (SepF/Cont/Sanc) SEFF Date Analyzed: 12/82/87
GPC Cleanup: (Y/NY M pH: &.0 Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L &
| 99-09-2———-————~ 3-Nitroaniline ] 57 U :
i B3-3e-F-~m—mm——m Acenaphthene —_— — : 11 U )
i 51-88-5—=———m——— gsy4=~Dinitrophencl ____________ : 57 iU
V 100-02-7~———m 4-Nitrephencl __ ! 57 iU :
i 132-64-9-—-———mm Dibenzoafuran H 11 U
P 121142~ 2+4~Dinitrotoluene___ ________ : 11 iy !
' B4-b66-2————m—— Diethylphthalate ! 0.91J '
i 7005-72-3-———~~= 4-Chlorophenyl-phenylether___1 11y H
1 86-73-7———————— Fluorene__ ———— e} 11 U {
! 100-10-b-———-—~—= 4=-Nitroaniline_ ! 57 iU i
! S34-58-1-—m————— 4,6-Dinitro~2-Methylphencl___! 57 iU H
i B6-30-b——mm e N-Nitrosodiphenylamine (1)___1 i1 U !
! 101-55-3-——~-=—=—4-Bromophenyl-phenylether____1! 11 U !
P 118-74—-1—~-———m Hexachlovobenzene____________ ' 11 iy !
i 87-B6-5—--————=—— Fentachlorophenold __ __________ H 57 U :
i 85-01-B-——~-—mmm Phenanthrene ! 11 U :
! 120-12-7-——=—~——~ Anthracene_____ H 11 ju ;
i B4-74-2———mmemm Di-n-Butylphthalate__________ ' S 3 i
I 206-44-0——-——=—~ Fluocranthene__ H 11 U }
! 129-00-0-———~———— Fyrene _ : i1 iy i
! 85-68-7——————u—— Butylben‘ylphthalate _________ : 11 1y H
I B B 3:3"-Dichlorocbenzidine_______ : S7 U :
i 86-85-3———————m Renzo(a)Anthracene___ _ ________ H 11 iU i
i 218-01-9~~———=—— Chrysene : i1 U :
P 117-81-7~——-———— bis(2-Ethylhexyl)FPhthalate___! 3 IJ !
) 117-84-0-————-—— Di-n-Octyl Fhthalate_________ t 11y '
! 205-99-2-——————- Eenzo(b)Fluocranthene_________ ! 11 U :
! 207-0B-9-———-——~ Benzo(k)Flucranthene_________ i 11 iU !
! 50-32-8-—=——===- Benzo(a)Fyrene__ ! 11 U
i 193-39-5———————= Indenc(l1,2.3~cd)Fyrene_______ H 11 U }
! 83-70-8~-——-mmmm Dibenz(ash)Anthracene________ : 11 U
i 191-24-2-——m——— Benzcl(gshsi)Fervylene_________ : 11 v :

1) - Carmot be separated from D1phenylam1ne

FORM I sV-2

1/87

Fev.
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Appendix 8

1F
AHNALYSIS

(Cont'd.)

DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS ;

' <D N B RIS
\
L

Lab Name: AML/ACL - RIW Contract: . e e

lL.ab Code: ANL Caese No.: EA SAS No.: - 506G No.: g1 dd1vc

Matrix: (socil/water) WATER qu Semple ID: gg80070%

Sample wt/vol: 20 (g/ml)y ML Léb File ID: REBOO7S _

Level: (lew/med) LOW Date Received: 10/0%/87

% Moisture: not dec. dec. _____ Date Extracted: 10/15/87

Extraction: (SepF/Cnnt/SEnc) SEFF Date Analyzed: 12/22/87

GFC Cleanup: (Y/NY N pH: _ &.0 Dilution Factor: 1.06
CONCENTRATION UNITS:

Number TICs found: _1&4 (ug/L or ug/Kg) UG/L

! CAS NUMEER | COMPOUND NAME ¢ RT ¢ EST. CONC. ! © !
! 1. 124-18-5  !DECANE P11.37 3.91BIX |
V2. !SUESTITUTED C12-ALKENE V12.80 15 1JIx ;
! 3. 128-37-0  {FHENDOL, 2:6-EIS(1,1-DIMETHYL! 24.20 4.2 BIX !
! 4. 143-07~7  DODECANDIC ACID ! oes.14 4.5 3X '
! 5. S44-63-8  TETRADECANQIC ACID ! 29.07 9.7!3X '
! 6. S8-08-2 | CAFFEINE ' 30.71 2.013% ;
! 7. 1002-B4-2 FENTADECANDIC ACIL I 30.97 3.00IX !
! 8. ! UNENOWN I 34.62 st 1JX !
! 9. 57-11-4 s OCTADECANDIC ACID ! 34.84 | 95  1JIX
! 10. 4337-65-9 (HEXANEDIOIC ACID. MOND(2-ETH: 37.17 ! gs 13X '
! 11. 74685-30-6 }S-EICOSENE, (E)- ! 3B.06 ! 18  BJIX !
! 12. 7683-64~9 SOUALENE ! GR. 46 11 13X :
P13, | STEROL ! 4B.46 | 270 1JIX
!o14. | STERCL i 49.59 170 13X !
: _ b b S :
FORM I €V-TIC 1/87 Rev.
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Appendix 8
1E (Cont'd.) EFé SamMrLE
SEMIVOLATILE DRGANICS ANALYSIS DATA SHECT
R -3 RN Ee i Y
Lab Name: Atll./ACL -~ RJW Contract: - . — e
Lab Code: ARNL_ Case No.: BA SA5 No.: - SDG No.,: 21LJC1tC
Matirix: (scil/water) WATER Lab Sample ID: BBBOO701
Sample wt/vol: 10 (g/mb) ML Lab File 1ID: ESB0071
Level: (low/med) LOW Date Received: 310/0%/87
% Moisture:s not dec. dec. Date Extracted: 10/14/87
Extraction: {SepF/Cont/Sonc) SEFF Date Analyzed: 12/21/87
GFC Cleanup: (Y/NY N pH: &.0 Dilution Factor: 1.00
_ CONCENTRATION UNITS:
CAS NO. COMFOUND (ua/L or ug/Kg) UB/L n]
1 108-95-2——~———~—- phencl : 11w '
V111444 bis(2-Chlovocethyl)Ether______ ! 11 iU :
! 95-57-8-—-————~—— e~-Chlorophencl_ H 11 iy H
! S41-73-1-————m—— 1,3-Dichl orcbenzene_ : 11 U }
V 106~446-T7—~—m—mmm 1_4 Dichlorcbenzene__ ________ : 11 :
{ 100-51-b-—~———~— Benzyl Alecochol__ _ H 11 U '
! 85-50~1~—m-mm——— 1,2-Dichlorcbenzene__________ : 11 U i
i 95-48-7-=-—mm——— 2~Methylphenol ________ _______ : 11 iU :
i 3963B-32-9———~—-— bis(2-Chloreisopropyl)Ether ! 11 U H
! 106-44~5——~—————=4~Methylphenol ___ __ ___ _______ H 11 U i
1 bR1-64— T N-Nitrosco-Di—-n-Fropylamine___! 11 U H
V&7l Hexachloroethane____ . ____ ! 11 U H
! 98-95-3-————=——=— Nitrobenzene e : 11 U i
V 78-59-1-—m—mm—— Isophoreve____ _ _ _ oo H 11 U :
i B8B-75~-5————=————— 2-Nitrophenol — ——— : 11 U :
P 105-567-9~————— 2.4-Dimethylphencl___________ i 11 iy H
i 65-85~-0—~emmmm—— Benzoic Acid__ _ ! S5 U
V1119l -l bis(2-Chlorcethaxy)Methane___! i1 U )
i 120-83-@-~—=———— 2.4-Dichlorephencl_____ ______ H 11 U :
! 120-82-1-~-—m——-— i.2s4-Trichlorobenzene_______ : i1 U }
! 91-20-3———=—————— Naphthalene : 11 1Y }
! 106-47-8~~——=——— 4-Chloroaniline__ : 11 U ;
i\ B87-68-3-————m——— Hexachlorcbutadiene____ ______ i 11 u i
! §59-50~7———=—m——— 4-Chlovro-3-Methylphenal ______ : 111U !
! 91-87-b6——w—m—m—— 2-Methylnaphthalene__________ H 11 iU }
! 77474 Hexachleovrocyclopentadiene__ _ 1 11 U :
! BR-0b~-2———mmm——— 2sbs6~-Trichlorophencl _______ _ : 11 U :
! 95~95—-4—w—mmmm—— 2,4:5-Trichlorophencol ________ : S5 u :
i 91-58-7————————~ 2-Chloronaphthalene________ __ : 11 u !
! BE~T74~4————— e 2-Nitrcaniline_______________ : 55 U !
! 131-11 -3 Dimethyl Phthalate___________ : 11 U
| 208-96-8~——~——~—Acenaphthylene__ — H 11 iU H
! 606-R20-B——m 2,6~Dimitroteluene___ . _ ______ : 11y :
FORM I SV-1 1/87

Rev.
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Appendix 8
C (Cont'd.) EFSA SAMPLE NG,
SEMIVGLATILE ORGANICS ANALYSIS DATA SHEET .
- SUBNDO B RS '
Lab Mame: ANL/ACL = RIW Contract: ~ Y :
Lab Code: &L, _ Case No.: BA _ SRE No.: - SOE HNo.: 2iLJolicC
Matrix: (socil/water) WATER Leb Sample ID: BEBBOO701
Sample wt/vol: g10 (g/mL)> ML Lab File ID: EB880071
Level: (low/med) LOW Date Received: 10/09/87
% Moisture: not dec. dec. Date Extiracted: 10/14/87
Extraction: (SepF/Coant/Sonc) SEFF Date Analyzed: 12/21/87
GFC Cleanup: (Y/N) N pH: 6.0 Dilution Factov:'i.OO
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L oy ug/kg) UG/L 15
| 89-09-B-——m————— A-Nitroaniline_______________ : 55 iU 3
i B3-82-9-——mm—m——— adcenaphthene__ _ ___ ___________ : 11 ;
P 51-88-8--——————— Z2s4-Dinitrophenc ____________ : ST u }
V100-02-7~————e—— 4~Nitvraphenal __ ' 85 U ;
i 132-464-F-——————m— Dibenzofuran _ : 11 U [
i 121-14-2~——mmmmm 2:4-Dinitroteluvene____________ : 11 U H
i B4-bs-2-r—mm—m Diethylphthalate t 11 U :
i 72005-72-3~—=~——— 4-Chlorophenyl-phenylether___} 11 y ;
| B&-T73-7—m Fluovene__ _ _— o : 11 U ;
P 100-10—6—mrmem—— g-Nitvoanilive___ ____________ ; 55 U '
i 834-52-1-———-——m 4,6-Dinitro-2-Methylphencl___! S5 iy i
i B6&-30-6-mmm e N-Nitrosodiphenylamine (1)___1 11 U :
! 101-55-3-——=—~——m 4-Bromophenyl-phenylether____1i 111U !
t 118-74~1--mmmm Hexachlorcocbenzeve____________ : 11 4 :
! 87-86-8——=——>———— Fentachlorophencl H 55 U b
i B85-01-8-—=———um—— Fhenanthrene__ __ d 11 U i
! 1R0-128-7————— Anthracene H 11 U H
i 84-74-C—~—wmm——m Di-n-Butylphthalate__________ i 1 47 ;
P 206-44-0-——mmm— Fluoranthene_ ' 11 U :
! 129-00-0-——~—=—— Fyrene________._ ! 11 iU !
! 85-68-7-———=—w—— Butylbenzylphthalate_________ : 11y }
! 91-94-1—-nmme——— 3,3"-Dichloraobenzidine_______ : 55 U }
i 56-55-3————————— EBenzao(a)Anthracene__ ____ _____ } 11 U }
i 218-01-9————-—mm— Chrysene___ _ ' 11 ] H
P 117-81-7———m———— bis(2-Ethylhexyl)Phthalate___! 9 1iJ :
! 117-B4-0——m—m—e Di-n-Octyl Fhthalate_________ H 111U i
! BOS-99-2-——=—m~ Benza(b)Fluoranthene_________ : 11 U ;
| RO7-0B-F———————— Benzo(k)Fluoranthene_________ : 11 iU !
! 50-32-8-—-—m———m— Eenza(a)Fyrene_ H 11y ;
! 193-39-8-——emm—m Indenc(ls8.3-cd)Fyrene_______ ‘ 11 U L
i §3-70-3—-——=———= Dibenz(a.h)Anthracene________ : 11 iy :
i 191-24-2———————~ Fenzo(gshsi)Ferylene_________ i 11 :
(TT—:-Egﬁﬁag-Eg—;gggFgfed—From_sfﬁﬁényfémin; —————————————————————
FORM I Sv-2 1/87 Rev.
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Appendix 8
1F (Cont'd.) EFE SAMELE M.
SEMIVOLATILE ORGARICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS :

v 21030118 :

Lab MName: ANL/ATL — RJV Contiract: — e
Lab Coge: AWL Case No.: EBA SAS No.: - SDG Neo.: 2ilJI0ltcC
Matriy: (sopil/water) WATER LLab Sample ID: 88800701
Sample wt/vol: 210 (g/mbL) ML Lab File ID: EBBO071
Level: (low/mag) LOW Date Received: 10/09/87

% Moisture: not dec. dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 12/21/87

GFC Cleanup: (Y/N) N pH: &0 Diluticn Factor: 1.00

CONCENTRATION UMNITS:

Number TICes found: 7 (ug/L or uwg/Kg) UG/L

i CAS NUMERER ' COMFOUND NAME : RT H EST. CONC., ¢ @ |
v 1. 124-18-9 {DECANE 11,37 8 2.3'BIX |
!B, 54410-99-0 !CYCLOHMEXANE, 1-BUTYL-3-ETHYL! 12.19 | S.SIEIX

P 3. 17302-27-1 INONANE, 2.,5-DIMETHYL- V14,14 3.0iBIX 1
A IFHENOL . EBIS(1,1-DIMETHYLETHY! 23.25 | 1.413X% '

! 5. 128-37-0 JFHENDL, 2,6-EIS(1,1-DIMETHYL! 24.19 !~ 1.4:BIX
1 &, B3586-64-32 {EENZENE, 1,17 (3,3-DIMETHYL-1! 2B.47 | S5.2:1J3X !

! 7. 744685-30-6 |S-EICOSENE., (E)- i 3B.04 | 4.81BIX

FORM 1 SV-TIC 1/87 Rev.
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. Appendix 8
ik é t'd.) EF&A SAMFLE NO.
SEMIVOLATILE ORBAMICS ANALYSIS DATA SHEET e
1. Ja1ec :
Lab Name: AHL/ACL - RJW Contract: |
Lab Code: &ML Case No.: BA SAS Ko, T 8DE No.: ZILJIOIIC
Matrin: (zcil/water) WATER Lab Sample ID: 88300702
Sample wt/vol: REC (g/mL) ML Lab File ID: EBB0072 B
Level: {low/med)  LOW Date Received: 10/09/87
“ Moisture: not dec. dec. ] Date Extiracted: 10714/87
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 122/21/87
GFC Cleanup: (Y/NY N pH: 6.0 Dilution Factor: 0.998
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L G
i 10B-95-2--—==~—— phencl __ _ } 11 v :
P 111-44-4——————m=— bis(2~Chlovroethyl)Ether______ : 11 U '
! 95-87-B-————em—— 2-Chlorophencl __ o H 11 iy !
V861 -73-1 - 1.3-Dichlorobenzene__ ___ . ___ : 11 u '
P 106-46-7-———m——— 1.4-Dichlarcbenzene_______.___ : T :
i 100-51-6-——————— Eenzyl Alcohol - i 11 U :
v 95-50-1——-——=m—m— i1,2-Dichlorcbenzene_____ . ___ ; 1Ty
! 95487 2-Methylphenol __ _ : 11 U !
! 394638-32-F—-————— bis(E2-Chloroisopropyl)Ether__1 11 My :
! 106-44-5-———————~ 4-Methylphenol _ ___ __ _________ : 11 U :
V b21-64~T e N-MNitroso-Di-n—Fropylamine___1 11 i
\ &7-78-1 Hexachlovoethene ____________ : 11y :
{ 98-95-3———————=—Nitrcbenzene_ - _t 11 U :
! 78-59-1-———————m— Isophovrone______ — : 11 iU :
! BB-75-5-—~——=——— 2-Nitrophencl H 11 U
t 105-67-F~———mm 24— D1methy1phenol ___________ : 11 iU :
} 65-85-0-———mm——— Benzo1c focid__ ! 53 iU ;
! 111-F1l-]——m—me bis(2-Chlorcethoxy)Methane___ 1 11 U i
i 120-83-2-—m—~—— 2,4-Dichlorophencd _____ ______ } i1 Wy :
! 120-82-1-——————= 1.2+4-Trichlorcbenzene_______ : 11 U H
I 91-20~-3-——v——=—— Naphthalene__ { 11 U :
! 106-47-8————~——— 4-Chlorocaniline_ ! 11 U '
! 87-68-3-———————= Hexachlorobutadiene__________ i 11 U i
i 59-50~T7-———em——m 4-=Chlovro-3-Methylphenol ______ : 11 iy '
! 91-57-6-———=——m— 2-Methylnaphthalene__________ ! 11 U
V77474 Hexachlorocyclopentadiene ___ 1 11 iy :
' 88-06-2-——m————— 2s&4,6-Trichlorophenel ________ ) 11 U :
! 95-95-4—————w——- 2+s4,5-Trichlovrophenol ________ i 83 U :
P 91-58~7-——me 2-Chlaronaphthalene__ ________ ! 11 U :
! BB-74~4——m—————— 2-Nitroaniline__ ! 53 U :
1 131-11-3-———-—-—— Dimethyl Fhthalate___________ g 11 U :
! 20B-96-8B-~————-—m— Acenaphthylevne_______ ___ _____ } 11 U :
I &06-20-B——-—m Zsb-Dinitrotoluene____ _______ : 11 4
H i ' :
FORM I SV- 1/87 Rev.
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Appendix 8
1 (Cont'd.)

SEMIVOLATILE ORGANICE ANALYSIS DATA SHEET

21LJ3018C

Lab Name: ANl /0L~ RJIW Conmtiranrts R e
Lab Code: ANL Casze No.: BA SAS No.: - SDG MNo.: 21LI011C
Matrix: (scil/water) WATER {.ab Sample ID: B88BOCU7OZ
Sample wt/vol: 50 to/mLY ML Lab File ID: BEEOOTR
Level: (low/med) LOW Date Received: 10/09/87
% Moisture: not dec. dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 12/21/87
GFC Cleanup: (Y/N) N pH: &.0 Dilution Factor:.0.998
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/l. or ug/Kg) UGB/ZL C
! 99—0f-Pmmm——===—=3=Nitrcaniline R 53 U :
i 83-32-9-———m———— Acenaphthene__ _ ______________ ' 11 U :
! 51-28-5-—————m—m g,4-Dinitrophencl H 52 :
V100-08-T e H-Nitvophevnol ___ __ ___________ H 53 U :
i 132-64-F———~m——— Dibenzofuran__ ___ ' Y I i
i 121-14-8-—mmem 2s4-Dinitrotaluene___________ ! 11 3 :
| B4-66-2-———m—m— Dxethylphthalate : 1 I H
i 7005-72-3~—=~~=—— 4-Chlarophenyl- phenylethex o 11 :
| BL&-T73-T Fluorene_______ —— } 11 3 !
P 100-10=6-——mm——= 4=Nitvocaniling_____ __________ : 53 :
i 8934-52-1-—=~———~ 4,6-Dinitro-2-Methylphencl __ ! =3 ! !
i B&—30—~bmmmm N-Nitrosadiphenylamine (1)___ 1 11 U
! 101-55-3-—————=~4-Bromophenyl-phenylether____ 1! 11 u !
P 118-74-1 - Hexachlorobenzene____________ H 11 i
! B7-86-5-——~~—m——m Fentachlocrophenol ___ __ _______ H S3 iU i
i 85-01-B-————w—— Fhenanthrene___ _ _ __ o _____ ! 11 :
i 120-18-T7-=—————— Anthracene_ H 11 3 !
| B4-74-2-———~=m—— Di-v~-Butylphthalate__________ { g | !
i 206-44-0————mm—— Fluoranthene_ - : b i
! 129-00-0———~———=Fyrene_ ! 11 ;
! B5-468~7————wem—— Eutylbenzylphthalate_________ : 11 :
! 91-94— 1 3,3°-Dichlorobenzidine_______ ! 53 i '
i 86-55-3-———=—m——~— Benza(a)Anthracevne_____ _______ ' 11 ;
1 218-01-9—————-——= Chirysene_ H 11 H
! 117-B1-7-————m— bis(2-Ethylhex yl)thhalate o 8 ! :
! 117-84-0-——————~ Di-n-0ctyl Fhthalate_________ ' 11 :
! 205-99-2--—————— Eenzo(b)Flucranthene____ _____ H 11 i
i 207-0B-9-==—m——~ Benzo(k)Flueranthene_____ ____ : 11 ;
! 50-32-8--——————— Renza(a)Fyrene _ 1 11 3 i
! 192-39-5-——————~ Indenc(1.2+s3-cd)Pyrene_______ ‘ 11 :
\ 83-70-3--—mmm———— Dibenz(ash)Anthracene________ ' i1 i
i 191-24-2-— Renzai{gsh. 1) Ferylene____ _____ : 11 1
(17 = Cannct be separated from Diphenylamine TTTTTTTTTTTTT T
FORM I Sv-2 1/87 Rev.
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- Appendix 8
1F ey,
SEMIVOLATILE ORGANTCS ANALYSTSCOETS daper
TENTATIVELY IDENTIFIET COMROUNDS !

EFG Skl B ril,

Lab Name: AMNL/ATL - RIW . Contract: — e
Lab Code: ANL N Case WNo.: EBES ) SAS No.: - SD6 No.: S1LIOIIC
Matrin: (soil/water) WATER Labk Sample ID: BE88OO70E
Sample wt/vol: S0 (g/ml) ML Lab File ID: EEBBGO7E

Level: (low/med) LOW ' Date Received: 10/0%/87

% Moisture: not dec. __ dec. ____ Date Extracted: 10/14/87
Eutraction: (SepF/Cont/Sonc) SEFPF Date Analy=zed: 12/21/87

GFC Cleanup: (Y/N) N___ pH: 5.0 Diluticn Factaor: .998

CONCENTRATION UNITG:

Number TICe found: & (ug/L ov uvg/kKg) UG/L

} : : : ; ;
i CAS NUMEBER } COMFOUND NAME : RT v EST. EONC. 0
P 1. 124-18-5 ' DECANE t11.34 3.918IXx !
V2. 54410-99-0 (CYCLOHEXANE, 1-RUTYL-3-ETHYL! 12.17 ! 6.813Jx 1
! 3. 17302-27-1 INONANE., 2,5-DIMETHYL- V14012 2.1:BJX
i 4. FPHENDL, BIS(1,1-DIMETHYLETHY! 23.24 ! 1.333X :
! 5. 128-37-0 = FHENOL, 2,6-BIS(1,1-DIMETHYL! 24.17 ! 2.81EIX
P b, ' HEFTADECANOL i 38.01 1 2.8

——— et e - e " s e i P o it o ——— o ——— | o e e e e Yo v T S ot

FORM I SV-TIC 1/87 Rev.
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Appendix 8
1E (Cont 'd. g EFA SANPLE NO.
SEMIVOLATILE ORGANICE ANALYSIS DATA SHEET i
P 21LIeIsn :
Lab Name: ANL/ACL - RJIW Contract: — e e e '
Lat Code: ANL Cage Na.: EBEA SAS No., @ - SDG Ho.: BIiLIOI)C
Matrix: (soill/water) WATEFR Lab Sample IL: 88800703
Sample wt/vol: 950 (g/mL) ML Lab File ID: EBBOO73
Level: (low/med) LOW ~Date Received: 10/09/87
% Moistwre: not dec. dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 12/22/87
GFC Cleanup: (V/NY N pH: £.0 Dilution Factor: 0.998
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uwg/kg) UG/L 2]
i 108-95-8-———~——- phenal — - e ; 1T U
P 111-44-4-—— e bis(2-Chlercethyl)Ether______ H 11 Ly :
i 95-87-8-——~————- 2-Chlovrophenal ___ __ . ___ : 11 u :
i 941-73- 1 1.3-Pichlovrobenzene__________ L 11 u ;
i 106=46-7 - mm - ly4-Dichlorobhenzene__________ } 13 v }
i 100-51-6-———————~ Benzyl Alcoheold __ : 11 U :
i 95-80-1-———m—— i,2-Dichlercbenzene__________ H 11 U i
{ 95-48-7-—-—-—~——-2-Methylphenol ___ _ ) 11 U i
i 39638-32-9—————- bis(2-ChloroiscopropyldEther__ | 11 iU !
P 106-44-5———~~——— 4-Methylphenol __ _ . : 11 U !
1 bRI-64-T e N-Nitroso-Di-r*Fropylamine___! 11 U ;
P 67-72-1 - Hexachlorcoethane —— i 11 U
{ 98-95-3———————=—Nitrobhenzene i 11y :
i 7B8-58-1-—-—e Isaphovene____ _ oo L 11 iU :
! BB8-75-5———-=—-m—- 2-Nitrophenol : 11 iU :
i 105-467-F——~—————m— 2.4-Dimethylphencl ___________ : 11 U H
i 65-85-0——-————m=— Benzcic Acid _ S3 Wu !
V11191 -l bis(2-Chlorcethosy)Methane___ | 11 U !
! 120-83~2-~—=—-—=— 2,4-Dichlorophencl ___________ } 11 U H
i 120-B2-1-—~—eem— 1s2s4~-Trichlorobenzene_______ ' 11 U :
! 21-20-3-———————— Naphthalene H 11 U !
i 106-47-B-~—————— 4~Chlorcanilive______________ : 11 v '
i 87-68-3--~—-———— Hexachlorcbutadiene_ _________ : 11 U !
1 89-50-7-—m—mm——— 4-Chloroc-3-Methylphencl _______ : 11 U !
1 91-57-6~—~—-vume e~Methylnaphthalene__________ : 11 U '
i 77474 Hexachlorocyclopentadiene____ ! 11 Uy :
! 88-06-B-—m—————— 2y4.6-Trichlorophenol ________ : 11 iy :
i 95-95-4——————m— 2,4,5-Trichlorophencl ________ ' 3 Y :
! 91-58~-7-—~—mm 2-Chloronaphthalene___ ______ _ H 11 Iy H
! BB-74-4-———mmmmm 2-Nitroaniline_ _ : 53 U i
1 131-11-3-—————e Dimethyl Fhthalate___________ H 11 U
i 2808-96-8-——————- Acenaphthylene__ __ . __ ________ H 11 LY. H
V60620~ 2y6-Dinitrotoeluene : 11 U

FORM I SV-1

1/87 Rev.
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R Appendix 8
ic (Cont'd.)

SEMIVOLATILE COREANICSE AMNALYSTE DATA EHEET

cab Name: ANL/ACL - RIW Contract:
tab Code: AHL . Cacge No.: EBR_ SHAE No.:

Maty ik

Sample wt/vol: gSn _ (gsmb)y ML Lab File ID: REBO0O73 _
Level: (low/med)  LOW Date Received: 10/0%/87
% Moistwre: not dec. dec. Date Extracted: 10/14/87
Extraction: (SepF/Cont/Sanc? SEFF Date Analyzed: 12/22/87
GFC Cleanup: (Y/NY N pH: 6.0 Diluticn Factor: 0.998
CONCENTRATION UNITES:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L o]
i 99-09-2-———————~ B-Nitrocaniline______ _________ H 52U
i 83-28-F-——-——m—— Acenaphthene___ __ _ o _ : 11 : :
! 51-E8-5———————-—- 2+4-Dinitrochencd __ __________ H 53 U '
P 100~-02~T7=——m———=4~Nitvophenal _____________ ____ : 52 U :
P 132-64-9-———-~—- Dibenzofuran - ] 11 }
i 121-14-2-—~—=——— 2s4-Dinitrotcluene____ ___ _____ ! 11 H
| B4—-bb-2-—————==m Diethylphthalate_____________ : 11 H
i 7005-72-3-———=~— 4~Chlorophenyl-phenylether____ 1 11 :
V B6-T72-T7———— Fluovrene__ _ o ' i1 30 }
! 100-10-b————=—~——=&4-Nitveoanilive_______________ ] 52 :
i 834-52-1———————— 4o.¢-Dinitro-2-Methylphencl ___ I Sz :
i B6-30-b-———mmm— N-Nitrosodiphenylamine (1) ___ 1 11
! 101-55-3-————~=—4-Eiromophenyl-phenylether____! 11 U :
! 118-74~1-—mmmm—m Hexachlorobenzene____ _________ : 11 3 :
4 87-86-5—————m——— Fentachlorophencl _ : 53 U i
! 85-01-8—————m~—— Fhenanthrene — } 11
Vo 120-1e-7-————~—- Anthracene : 11 qu
i B4-T74 Qe Dx—n—Butylphthalate __________ i 2 |
206440 mm—me Fluoranthene : 1r H
! 129-00~0-————e—— Fyrene : 11 }
! B85-68-7—=~—~m———— Butylben_ylphthalate _________ H 11 }
I 91-94—-1~—mmmm——m 3,2*-Dichlovreobenzidine_______ : 53 :
! 56-55-83-———=—w—— Benzo(a)Anthracene__ _________ i 11 3 ;
i 218-01-9-——=wm—— Chrysene : 11 :
! 117-81-7—~—m— b1s(E—Ethy1hexy1)thhalate — 11 :
{ 117-84—-0—~—mm——m Di-n~Dctyl Phthalate_________ ! 11 H
| 205-99-2-~——=——— Benzo(b)Fluoranthene_________ ; 11 ;
i 207-08-9-——-m——— Benzo(k)Fluoranthene_________ ‘ 11 :
i\ 80-32-8-—~=———mm Renzo(a)Pyrene__ _ _ . 4 11 u :
i 193-39-5-——————- Indenc(1.,2:3—cd)Fyrene_______ ' 11
i 53-70-3-—~—mm——— Dibenz(ash)Anthiracene________ ! 11 i
i 191-24-2-=——--—— Benzol(g.h.i)Feryleve_________ : 11 !
(1) -~ Cannct be separated from Diphenylamine
FORIM 1 sSv-2 1787

(scil/water) WATER

Labh Sample ID:

EFa

Tl

P
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SN M TR
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Appendix 8
{Cont'd.)
1F EFS AL B NG
SEMIVOLATILE ORGANICE ANALYSIH DATA SHEET e
TENTATIVELY IDENTIFIED COMPOUKDS : ;
: H EETRNESE Bt '
Lab MName: ANL/ATL -~ RJIU Cuntiract: e
Lab Code: AL Coase No.: EBA SAS No.:s - SDG No.: 21l JGitC
Matrix: (soil/water) WATER Lab Sample ID: gEBUOTOZ
Sample wt/vols 950 (g/mbL) ML Lab File ID: EEEOCT7T
Level: {low/med) LOW Date Received: 10/09/87
% Poisture: not dec. dec. Cate Extracted: 10/14/7
Extraction: (SepF/Cont/Bonc) SEFF Date Analyred: 12/22/87
GFC Cleanup: (Y/HNY N pH: 6.0 Dilutioin Factevr: 0.978 |
CONCENTRATION UNITS:
Humber TICs fouwnd: A (ug/L ov wg/kKgr U3 L
{ CAS NUMERER : COMPOUNT NAME ¥ RT i EST. CONC. !} 0O 3
i 1. 124-18-5 ' DECANE i 11.39 1 2.11BJIX |
!2. 54410-99-0 ICYCLOHEXANE, 1-BUTYL-2-ETHYL:! 12.20 | E.0iBIX |
! 3. 17202-27-1 INONANE, 2,5-DIMETHYL-~ T 14,15 1.92/BIX |
Y IFHENOL . BRIS(1.1-DIMETHYLETHY! 23.27 | 1.013X :
v 9. 128-37-0 TFHENDOL . 2.6-~EBIS(1,1-DIMETHYL: 24.820 | 4.2 BIX
! 6. P7159-61~1 IBENZENE, (1-METHYLUNDECYL)- | 29.946 | 2.217J% H
V7. PUMENOWN v 30.97 2.413IX ]
! 8. 4337-65-9 IHEXAREDIOIL ACIL, MONOQ{E-ETH! 37.17 | 12 1 JX ;
V9., 74685-29-3 12-EICOSENE. (E)- v 38.06 1 4. 813X |
FORM I SV-TIC 1/87 Rev.
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Appendix 8
A
K (Cont'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
AML ZACL

R Contract:

EFA

SAMFLE NO.,

lLab Code: ANL___ Case No.: BA SAS No.: T _ 5DG MNo.: 21DIC16C
Fatrix: {suilfwater) WATER Lab Sample ID: 68801301
Sample wtivol: P70 (g/mL) ML Lab File ID: BABOIS1
l.evel (low/med)  LOW Date Received: 10/27/87
4% Moistwre: ot dec. T dec. _~——— Date Extracted: 05/19/88
Extvracticon: (SepF/Cont/Sanc) SEFF Date Analyzed: 08/04/88
GFC Cleanup: (Y/NY N pH: &EL.0 Dilution Factor: Q.99%
CONCENTRATION UNITS:
CAs NO. COMFOUND (ug/L or uwg/kg) UG/L 8]
i 108-95-2-——————=~ phencl __ ; 10 !
Vlll-44-4 bis(2-Chlovoethyl)Ether____ [ 10 :
i 95-57-8-———————— 2-Chlorephencel __ : 10 U
PS4 -73 -1 1+3-Dichlovrobenzene_____ ] 10 U :
v 106-46-7———~———~ 1s4-Dichlorocbenzene__ : 10 :
i 100-51-6——~————— Benzyl Alcoheld__ : 10 U i
V95801 1:2-Dichlorcbenzene__________ ! 10 u ]
I PE-48-T e-Methylphenol ___ __ _ ________ i 10 :
I 39638-32-9-——-——-— bis(2-Chlorciggpropyl)Ether_ | 10 U
V10644 -G m e 4-Methylphenol ___ : 10 3 H
VAR AT M~Nitroso-Di-n—Fropylamine___ | 10 i
Ve El e Hexachlovoethavne__ ] 10 u i
R £ Rt h e Nitrobenzeve___ ; 10 U
v 78-8% -1 Isephevyeove_ : i 1y :
i B88-75-5-———————— 2-Nitrophenel ____ : 10 3
P 105679 2+s4-Dimethylphencl _________ : 10 !
i B5-85-0-————m——— Renzcic Acid___ __ ; bt )
Vit fl-le———— bie(2~ChlorcethoxylMethane___ 1 1o ;
i 120-83-2———————— 2s4-Dichloveophencl __ H 10
Vo120-8d-1-—m-e——mm i1s2s4-Trichlovoberzene_ i 106 i
P F1-20-3--——— = Naphthaleve________ : 10 iy
V104647 -8-————m—— 4-Chlovecaniline_____ __ ________ d 10 ]
i B87-48-3———— Hexachlorobutadievwe_ __ : 10 4 :
I o 4-Chlevro-3-Methylphenal __ : 10 iU i
V91876 2—Methylnaphthalene___________ : 10 3 :
i 7747 -4 Hexachlorocyclopentadiene___ | 10 :
i 880462 m—m—m—— 2rb4eb6-Trichloraphenal ___ ; 10 3 :
P 95-95-4-—--——mm— 2e4S-Trichlorophenol ________ : 52 :
P ?1-58-7--————— 2-Chlorconaphthalene____ ) 106 3
I 88-74-4—————m—— c-Nitveoanilive_______ ___ i S : i
P 1311138 Dimethyl Phthalate________ H 10 U
i 20B-%96-B-———m——— rpocenaphthylense : 10 1 :
I e e e i Zs6-Dinttrotoluene__ - : 10 U :
FORM I SV-1 1/87 FRev.
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Appendix 8
(Cont'd.)
iC EFA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab MName: ANL/ACL — RIW Contract: — Y
Lab Code: ANL Case No.: ERA SAS No.: — SDG No.: 21DJ01bC
Matiris: (soil/watev) WATER Lab Sample ID: 88801301
Sample wt/vol: 70 (g/mb) ML Lab File ID: BABO131

Level: {low/med)  LOW Date Received: 10/27/87

% Moisture: not dec. _ dec. T Date Euxtracted: 05/19/86
Extraction: {SepF/Cont/Sonc) SEFF Date Analyzed: 08/04/88-

GFC Cleanup: (Y/NY N pH: 6.0 Dilution Factor: 0.999

CONCENTRATION UNITS:

CAS NO. COMFOUND (ug/L or ug/kg) UG/L 8]

P Re-09-2-—————m——— 3-Nitreoanilivne______________ i 2 u :
Vo 82-32-9-——————- Acenaphtherne__________ _______ : 10 U :
i 31-28-5———~————— 2+4-Dinitrephencl __ : Se iy :
V100-02-7 - — 4-Nitvrophernol ______ H 52 iU '
! 132-64-F - Dibenzofuranm________ __ _________ i 10 U
Voldl-14-2em e 2s4-Dinitretoluene__ : 10 U i
P B4 Diethylphthalate_____________ } 10 U
P7005-72-3— - 4-Chlovophenyl-phenylether__ | 16 iU :
v B6-73-7 e Fluerevne__ : 10 U :
VI00-10-G-————~—— 4-Nitvoanilivme____ % S22 {
P 934501 e 4y6-Dinitro-2-Methylpheral ___ 1 Se U

i 86-30—-b————m— N-Nitrosodiphenylamine (1)__ 1 10 14 !
P 101-85-8--———— 4-Bromophenyl-phenylether___ ! 10 3 :
V118741 Hexachlorobenzene___ ; 10 U H
i B7-86-5-———————~— Fentachlovaophenol ___ __ : S22 U :
¢! 85-01-8-—-————-—- Fhenanthvene__ ______ __ _______ i 16 1 H
V180127 --— - Anthracene___ _ _ o ; 10 1

| B4—T4-Tmmm e Di-n-Butylphthalate___ _______ ] 5 BJ :
| 206440 ——m———— Fluoranthene_ _______ _________ : 10 3

! 129-00-0————m——— Fyrewne_ H 10 3 :
y 85-48-7-——m—m——— Rutvlbenzvylphthalate______ __ _ i 10 3 i
N R e Bl 3.3 -Dichlarckencidine_________ : T i
P S6-55-3-——— e —— Benzo(a)Anthracene_____ ______ H 10

P 218-01-F-———m - Chrvsene__ ____ ——— e 10y 1
P 117-81-7 - bis(2-Ethylhexyl)Fhthalate___.1 & IBJ i
P 117-84-0——— e Di-n—-0Octyl Phthalate_________ i 10 4 !
P 205-99-2———————= Benza{b)Flucranthene___ ______ ; 19 3

P 207-08-F-———— - Benzo(k)Flucvranthene____ i 10 d
| 50-32-B-———————=— Benzal(a)Pyrene_____ __ _________ H 10 3 :
! 193-372-8-—-——~—— Indenc{l.2:3-cd)Fyvrene_______ : 10 3 :
I R e R Dibenz{a.h)Anthracene_________ L 10 U4 )
V 19i-24-2-——————- Benzol{g.shsi)Ferylene__ ____ : 10 :

{1} - Camnot be separated from Diphenylamine

FORM I SV-2 1/87 Rev.
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Appendix 8
(Cont'd.)
1F EFa SEMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET e
TENTATIVELY IDENTIFIED COMFOUNDS i ;
P 21LT015C :
Lab MName: aML/ACL — RJIW Contracts: -_— i '
L.abh Code: ANL . Case No.: EA SAS No.: N SDG MNo.: E1DIO1bCr
Matirix: (soill/water) WATER Lab Sample ID: 88801301
Gample wt/vol: 70 (g/mL) ML Lab File ID: BABCI31
Level: (low/med) LOW Date Received: 10/27/87
% Moistuwre: not dec. dec. _—— Date Extracted: 05/19/88
Extraction: (SepF/Cont/Sonc) SEFF Date Analyzed: 08/04/88
GFT Cleanup: (Y/N) N pH: 6.0 Dilution Factor: 0.999 i
CONCENTRATION UNITS:
Mumber TICs found: O (ug/L ovy ug/kg) UG/L
i CAS NUMERER H COMFDUND NAME i RT i EST. CONC. ¢ &

No Tentatively Identified Compdunds Found

FORM I SV-TIC

1/87 Rev.
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Appendix 8

1R (Cont'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EFA SAMFLE NO.

Lab Name: aAMNL/ACL — RIW Contvract: i S
Lab Code: ANL Case No.: BA& 548 No.: — SDG No.: 21DJ01EC
Matirix: {soil /water) WATER Lab Sample ID: 88801302
Sample wi/val: 780 (g/mi)y ML Lab File ID: BABO1 52 _
Level:s (low/med:? LOW Date Receiwved: 10/27/87
% Moisture: not dec. _ dec. _ Date Extracted: 05/19/88
Extraction: (SepF/Cont/Sonc? SEFF Date Analvzed: 0B/04/88
GFC Cleanup: (Y/NY N pH: b Dilution Factor: 1.000
CONCENTRATION UNITS:
Cas NO. COMFOUND fug/L or ug/kg) UG/L @

P 108-95-8—-——————— phenel __ ___ i 10 11U ;

V111444 e bis(2-Chlovrcethyl)Ether___ : 10 U

i 95878 2-Chlovrephencl _ H 10 11U

P S41-73- e 1+3-Dichlorocbenzerne____ ______ : 10 U

V 106-446~T7————m——— 1s4-Dichlorcberzene__ ________ H i0 U

1 100-51-46———r—mem Benzyl Alcohel __ i 16 U

1 RE-80-1—-————— ls2-Dichlovabenzene___ : 10 iU

1 95487 —————— 2-Methylphencl____ : 10 u

i 39638-32-9-————-— bis{(2-Chlorcisapropyl)Ether__ 1 10 iU

f106-44—5——— e 4-Methylpheno?__ ' 10 1y

62164 -T7————————PM-Nitrosc-Di-n-Fropylamine___ | 10 U

I L o B Hexachloveoethave_ i 10 U

i #B8-95-3-——-————— Mitrebenzene__ ; 10 Uy

i 78-59-1————m— Isophovene__ o : 10 U :

v 88-75-8--—— e Z2-Nitrophenol ____ i 10 U

1 105-67-9————— = 2y4-Dimethylphenal ___ ________ : 10 U

! 65-85-0-——————m— Benzoic Acid___ : 51 iU

P111-91-1-———-——- bis(2-Chlorcethoxy)Methane___1 10 U

i 120-83-2———————— 2s4-Dichlecraphencl ___ ! 10 U :

Vo120-82-1-——-———— 1s2s4—Trichlorobenzene______ _ i 10 iUy

P 91-20-3-—— Naphthalene__ ______ __________ i g 17 ]

1 10647 =B — e 4-Chloveaniline___ | 16 iU :

i 87-68-F-————mm—m Hexachlorobutadiene___ H 10 U :

i 859-80~7—mme—e———4~-Chloro-3-Methylphercl _ : 1¢ iy i

1 P1-57-6—-—mm 2-Methylnaphthalene__________ : 10 U H

V77474 Hesachlovrocyclopentadiene_ 1 10 U

Vo 88-046-R-—————— 2ebsb6-Trichlorophenel ___ H 10 iy

P 95-95-4————m—m—— 2+4:5~-Trichlorophencsl : 51 N

P ?1-58-7——m————— 2~-Chlavronaphthalerne______ : 16 U

| B8-74~4mmm 2-Nitreawilivne__ i 51 iU

P 131-11-383-—em e Dimethyl Phthalate___________ : 10 iU

i 20B-FhA~Be Acenaphthylere : 1 v J ]

b O0H-20-B e cab—Dinitrotoaluene : 10 1y :

FORM I 3V-1

1/87 Rev.
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Appendix 8
(Cont 'd.)
1C EFA SAMFLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

i 21LJoigc
Lab Name: ANML/ACL - RJW Contiract: — e
Lab Code: &ML Case No.: BA_ SAS No.s Y SDG No.-: EIDJQLQC/
Matrixs (soll/water) WATER L.ab Sample ID: 88801302
Sample Wt/ vol: a0 fgsZmby ML Lab File ID: BABOISE
Level: {low/med) LOW Date Received: 10/27/87
% Moistuwre: not dec. T dec. —__ Date Extracted: 05/1%/E8C8
Extracticn: (SepF/Cont/Sonc) SEFF. Date Analyzed: 08/04/88
GFC Cleanup: (Y/7M) N pH: H.5 Dilution Factor: 1.000
COMCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L (8
1 RY-09-2-——m 3-Nitreoaniline__ _____ __ ______ : 51 U
i 83-32-F-———mmmme Acenaphthens —— L 1 10 U i
i 51-28-0-————m 2:4-Dinitrephencl _______ : 51 U !
v 100~-02-T7 -~ 4-Nitvophenel ___ _____________ ] 51 U H
i 132-64-F————-———— Dibenzefwravn___ ___ H 10 Y
i 121-14-2-—— e 2s4-Dinitrotoluene_____ : 10 U :
| B4—pb—R-—— Diethvlphthalate____ ! 10 iU
i 7005-78-3~—————~ 4~-Chlovrophenyl-phenylether__ _ | 10 U :
i B&-73-7——mm— Fluorevne___ o : 10 U
P 100-10-b————————G-Nitvoanilivne_______________ ; 51 : }
! 884521 446-Dinitrce—2-Methylphencl ___ 1. 51 U :
i 86-30-&b-——m o M-Nitrosodiphenylamine (1) __ 1 10 3 :
P101-85-8-——————m— 4-Bromophenyl-phenvliether____ 1 10 3 ;
P 118-74-1 - Hexachlorobenzeve_ ' 10 U :
i B7-86~-5-———————— Fentachlorophenol ____ b 51 U ;
7 85-01-8-——-—r——me Fhenanthvene___ __ _ __ _ __ ______ i 3 i ;
Vo1e0-12-7————-——- Anthracene___ : 10 ;
i B4-74-P-—————— Di-n—-Butylphthalate___________ : S IBJ :
i 206440 ———————m— Flueranthevre___ ___ __ __ ______ : 3
1189000 ~——m—— e o = 1 a1 = ; 3 i d
¢ B5-68-7-—-mmmm - Butylbenzylphthalate___ : 10 Y i
P 1941 e 3,3"-Dichlorcbenzidine______ _ : 51 i '
1 56-55-3-———————— Renzel(alAnthracene_________ ___ : 1 H H
P 218-01-9-——————— Chrysevne__ : 10 i
! 117-81-7———————— bis{g—-Ethylhexyl)Fhthalate___1 4 RJ
{117-84-0———mm Di-—n—-0ctyl FPhthalate___ ______ : 10 3 Y
! 205-99-2-——————— Eenza(b)Flucranthene______ : 10 b
i 207-08-9-——————— EBenzo(k)Fluoranthene____ i 10 i
1V S0-32-8-——— Benzo(a)FPyrene_ __ _____ _______ H 10 U
1 193-39-5--—>———— Indenc(1:2,3~cd)Fyrene_______ : 10 :
7 G837 O-3~—————— Dibenzla.h)Anthracens__ __ } 10 :
P 1R1-24-2-——————-Henzo{gsh.1)Ferylene____ : 10 U :

(1) - Camiot be sepavated from Diphenylamine

FORM I SV-2 1/87 Rev
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Appendix 8

iF (.COﬂt'd.)

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EFA SAMPLE NG,

TENTATIVELY IDENTIFIED COMFOUNDS i

{oelLJogc
Lab Name: ANL/ACL - RJW Contract: ——
Lab Code: AWML Case No.: EA AS No.: - SDG No.: 21DJ01bC-
Matirix: (so0ills/water) WATER Laby Sample ID: 88801302
Sample wt/vole 230 (g/mL> M Lab File ID: Bagol3e .
Level: (low/med) LOW Date Received: 10/27/87
% Moilsture: not dec. — dec. Date Extracted: 05/19/84
Extraction: (SepF/Cont/Sanc) SEFF Date Analyzed: 08/04/88
GFC Cleanup: (Y/ZNY N pH: 6.5 Dilution Factor: 1.0Q00 -

CONCENTRATION UNITS:

Number TICs found: 0 (ug/t ovr ug/tg) UG/L
! CAS NUMEER : COMFOUND NAME : RT i EST. CONC. ¢ @
No Tentatively Identified Compounds Found
FORM I SV-TIC 1/87 Rev.



Internal:

J.G.
K.F.
N.D.
G.D.
W.J.
D.W.

Ello
Flynn
Kretz
Mosho
Munyon
Reilly

External:

DOE-0STI, for distribution per UC-70A (105)
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Distribution for ANL-ESH/TS-88-102

M.J.
C.M.
W.H.
J.D.
R.A.

Robinet
Sholeen
Smith

Thereon
Wynveen

ESH/TS Publications File (15)
ANL Patent Dept.

ANL Contract File

ANL Libraries

TIS Files (3)

H.J. Rauch, Manager, Chicago Operations Office, DOE
F.F. Gorup, Project Manager, Chicago Operations Office, DOE (4)
J.0. Neff, Project Manager, Chicago Operations Office - Battelle Columbus

Site, DOE (10)
J.C. Haugen, Chicago Operations Office, DOE
P.M. Neeson, Chicago Operations Office, DOE



