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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

Bechtel National, Inc., (BNI) and its radiological support
subcontractor, Eberline Instrument Corporation (EIC), conducted
a radiological characterization survey of the former Shpack
Landfill during August and September 1982. The objective of
this survey was to provide a definitive description of the
boundaries of contamination which were identified during a
radiological survey done by Oak Ridge National Laboratory
(ORNL) in 1980 (Reference 1). The 1982 survey was technically
feasible as a complementary follow-up to the ORNL survey
because no actions had occurred at the site to change
contamination patterns. Both surveys were performed as part of
the Formerly Utilized Sites Remedial Action Program (FUSRAP).
This program is a DOE initiative to clean up or otherwise
control sites where low-level radioactive contamination, at
levels above current guidelines, remains from the early years
of the nation's atomic energy program. BNI is the Program
Management Contractor (PMC) for FUSRAP.

This report describes the procedures used to conduct the 1982
survey, the results of the survey, and the significance of
findings. An evaluation of the results from both surveys is
required to provide the detailed information necessary for

remedial action design engineering.
1.2 SUMMARY

The distribution of contamination on the Shpack Landfill site
is spotty and uneven, both horizontally and vertically.
Although some hotspots exceed FUSRAP criteria (see Appendix Bf/
average concentrations of soil contamination are below the
residual limits requiring remedial action. Removal of the

hotspots only would generate approximately 390 m3 (400 yd3)
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of low level radioactive waste. However, because of the
relative physical and chemical stability of the radiocactive
contamination, such an effort could be deferred without harmful
effect to individuals, the public or the natural environment.
The site is also widely contaminated with chemical pollutants
that might eventually require remedial action pursuant to
several state and federal environmental statutes. The timing
and nature of these possible environmental improvements could
easily negate the need for a separate remedial action to clean

up the radicactive contamination.
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2.0 SITE DESCRIPTION AND HISTORY

2.1 LOCATION AND DESCRIPTION

The former Shpack Landfill covers an area of approximately 3.2
ha (8 acres). Of this area, 2.2 ha (5.5 acres) lie within the
Town of Norton, Massachusetts. This area of the site was
formerly owned by Mrs. Isadore Shpack who sold the property to
the Town of Norton in 198l1. The remaining 1 ha (2.5 acres)
lies within the Attleboro, Massachusetts corporate limits and
is owned by a private firm, Attleboro Landfill, Inc. The

location of the site is illustrated in Figure 2-1.

The landfill is located in an area dominated by glacial
deposits overlying bedrock. These deposits range in thickness
from 4.5 to 7.6 m (15 to 25 ft) and in some areas are overlain
by organic deposits (peat) which vary in depth from 1.5 to 9.2
m (5 to 30 ft) (Ref. 1). The groundwater in the area is

produced from both bedrock and superficial aquifers.

The former Shpack Landfill is now closed and the area is
undeveloped. The site is traversed by three sets of
high-voltage power transmission lines owned by the New England
Power Company. The surface presently contains metal scrap,
brick, concrete blocks, metal drums, plastics and other
miscellaneous debris. The area is swampy and covered with
water part of the year. The site was fenced in 1981 to control
access. Figure 2-2 is an aerial photograph of the landfill

taken at a time when the site was dryer than normal.

2.2 SITE HISTORY

The Shpack Landfill was a private landfill which began

operating in 1946. It received both industrial and domestic
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wastes, with the major use of the landfill occurring between
1951 and 1965, after which the landfill was closed by a court

order.

In 1978, the Nuclear Regulatory Commission (NRC) was contacted
by a concerned citizen who had detected elevated radiation
levels at the site. The NRC conducted a special investigation
of the landfill which confirmed the presence of radiocactivity
above natural background levels for the area. The primary

contaminants found were radium-226, uranium-238 and uranium-235.

It is not known exactly when these radioactive materials were
deposited at the site. However, an NRC investigation
determined that the former M&C Nuclear, Inc., of Attleboro,
Massachusetts (which merged with Texas Instruments, Inc., in
1959) had used the landfill for the disposal of trash and other
materials, including zirconium ashes, associated with nuclear
fuel operations conducted at the facility from 1957 to 1965.
The NRC concluded that the M&C facility was the likely source

of the major portion of the radiocactive materials.

Following the NRC investigation, the determination was made
that the Shpack Landfill should be further investigated as a
candidate site for FUSRAP. In the summer of 1980, ORNL
conducted a radiological survey, which measured beta-gamma dose
rates at ground surface and gamma exposure rates at the surface
and 1 m (3 ft) above the surface. It also measured
radionuclide concentrations in surface and subsurface soils
(down to the water table), in surface and subsurface water on
the site, and in surface water in the vicinity which receives
runocff from the site. Sixty-three boreholes were drilled
during the ORNL survey to determine the gamma profile of
subsurface radioactivity. ORNL published a report which
presented the results of the survey and the significance of the

findings (Reference 1). The ORNL report confirmed the NRC
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preliminary finding that radium and uranium were the principal
contaminants and defined the general areas of contamination.
Based on the results of this survey, the former Shpack Landfill

was designated by DOE as a candidate site for remedial action
under FUSRAP.

One principal observation from the ORNL survey findings was the
non-uniform distribution of radiocactive material on the site.
Additional survey data on the depth of contamination and on the
size and shape of the contaminated areas were required to
provide input for an engineering evaluation of possible
remedial action alternatives. As Project Management Contractor
for FUSRAP, BNI and EIC, (the radiological support
subcontractor,) conducted another radiological survey of the
landfill in August and September 1982. The procedures, results

and significance of this survey are presented in the following
sections.
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3.0 SURVEY PROCEDURES

3.1 GENERAL

The present radiological survey was conducted by BNI in August
and September 1982. The survey grid system previously
established during the ORNL survey was used for this survey of
the site. However, in reconstructing the grid system, mutually
perpendicular lines were spaced 30 m (100 ft) apart, as shown
in Figure 3-1, instead of 15 m (50 ft) as used by ORNL. Except
as noted below, most of the radiological measurements were made

at 6-m (20-ft) intervals within the major grid blocks.

3.2 FIELD MEASUREMENTS

Beta-gamma dose rate measurements were made at the ground
surface using a thin-window (GM) probe (EIC Model HP-210)
coupled with a ratemeter/scaler (EIC Model PRS-1). The HP-210
detector was calibrated against certified check sources of
strontium-90, yttrium-90, and technetium-99. The average
background in the landfill area using an HP-210 probe was 30

counts per minute (cpm), or .02 mrad/h.

Gamma measurements were made 30 cm (1 ft) above the ground
surface using a 5-cm x 5-cm (2-in. x 2-in.) sodium-iodide (Nal)
detector (EIC Model SPA-3). The detector was mounted in a
probe assembly surrounded with a conical lead shield to reduce
the gamma intensity through the sides, thus providing a
downward directional response. The detector was coupled with
an EIC PRS-1 ratemeter/scaler. The SPA-3 detector was
calibrated against a certified check source of cesium-137. The
averagé background reading using a SPA-3 detector in the

landfill area was 5,000 cpm.
Initial beta-gamma and gamma measurements were made at 6-m

(20-ft) intervals within the grid. Following analysis of these
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initial measurements, coupled with the findings of the ORNL
report, additional measurements were taken as necessary at
1.5 m (5-ft) intervals to define more precisely the boundaries

of contaminated surface soil.

Gamma exposure rates at 1 m (3 ft) above the ground were also
made using an EIC Model SPA-3. Measurements were taken on the
grid points at 30-m (100-ft) intervals. A pressurized ion
chamber (PIC) was also used to make a series of measurements to
obtain the calibration factor used to estimate the gamma
exposure rate from Nal detector readings in microroentgens per
hour ( R/h). The PIC response is proportional to exposure in
roentgens. The average background using the PIC in the
landfill area was 10 R/h. PIC reading locations are shown in

Figure 3-2.

Boreholes were drilled throughout the contaminated areas (see
Figure 3-3) to determine the depth of contamination. Many of
the borehole locations were selected based on the findings in
the ORNL report. This was done in order to extend the
investigation of areas where ORNL had observed elevated
radiocactivity at the water table. In some areas, more than one
borehole was drilled at the same grid point to better define
the highly irregular patterns of contamination. These results
are reported in data tables of this report with the same

location coordinates as previously noted boreholes.

Boreholes of 15-cm (6~in.) diameter were drilled with an auger
through the landfill material to determine the spatial
distribution in the saturated zone below the existing water
table. A section of 7.6-cm (3-in.) PVC plastic pipe was
inserted into the hole. A 5-cm x 5-cm (2 in. X 2 in.) Nal
scintillation detector coupled with a PRS~1 ratemeter/scaler
was lowered into the pipe to determine a profile of the
radiocactivity as a function of depth. Timed gamma measurements

were made at 15-cm (6-in.) vertical intervals.
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After completion of the characterization survey, all holes were
sealed with a bentonite slurry material to eliminate vertical

contamination spread.

3.3 SAMPLE COLLECTION AND ANALYSIS

In this report, surface soil samples are considered those from
the top 15 cm (6 in.) of soil. Surface soil samplihg locations
were determined based on near-surface gamma measurement data;
the locations are shown in Figure 3-4. 1In addition, a minimum
of four samples were collected in the vicinity of each surface
area identified in the ORNL report as having a ground-level
gamma exposure rate greater than 50 R/h. Surface soil samples
consisted of composites of soil plugs 2 cm (0.75 in.) in
diameter to a depth of 15 cm (6 in.). Samples were placed in
0.5-liter (1 pt) plastic containers, labelled, and capped. The
samples were sent to DOE's Niagara Falls Storage Site (NFSS),
where they were analyzed on site for radium-226 and uranium-238
using the high resolution gamma spectrometry system in the
FUSRAP Count Trailer No. 1 (Ref. 2). Each sample was analyzed
10 minutes using an intrinsié—germanium detector [30 percent
efficiency as compared to a 7.6 x 7.6 cm (3 in. x 3 in.) NaIl
detector] housed in a lead counting cave lined with copper and

cadmium.

Following the initial gamma spectrometry analysis of soil
samples, an aliquot of soil was taken from each of 50 selected
samples and sent to the EIC laboratory in Albugquerque, New
Mexico for radiochemical analysis. This analysis was performed
to provide more accurate measures of the concentrations of
uranium-234 and uranium-238. Additional analyses were also
required to determine the concentrations of uranium=-235
throughout the landfill. Following the radiochemical analyses

in the EIC laboratory, an aliquot of the remaining portion of
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each soil sample was dried, pulverized, and blended, placed in
a small plastic container, labeled according to its onsite
location, then shipped to ORNL. There the samples were
analyzed for uranium-235 using a neutron absorption technique.
Each sample was irradiated for a few seconds in the Oak Ridge
Research Reactor, then a count was made of delayed neutrons
from the fission of uranium-235 nuclei in the sample (Reference
3).

Subsurface soil samples were analyzed using the same techniques
as for surface soil samples. Samples were collected below a
depth of 15 cm (6 in.) using the side wall (sand) sampling
technique. This method of sampling was chosen because split
spoon sampling methods were not possible due to the extremely

soft and wet soil conditions.

Special attention was given to those areas where radiocactivity
had been observed at the water table during the ORNL survey.
In these areas, samples were collected to the bottom of the
landfill or to the depth at which radiocactivity was observed
during the gamma logging of the boreholes. Subsurface soil

sample locations are shown in Figure 3-5.

Surface water and sediment samples were collected from
landlocked waters on site and from Chartley Swamp. These
sampling locations were limited to those necessary to determine
the extent of contamination. All water samples collected
during the survey were shipped to the EIC laboratory in
Albuquerque, New Mexico for analysis of uranium-234,
uranium-235, and uranium-238 by radiochemical techniques.
Sediment samples were analyzed at NFSS and at ORNL in the same
manner as soil samples. Surface water and sediment sampling

locations are shown in Figure 3-6.
Seven groundwater sampling wells (see Figure 3-6) were

installed on the north and east sides of the landfill, near the
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site perimeter. These wells were drilled in areas assumed to

be free of radioactivity, for the purpose of monitoring for

material in groundwater from the site. The wells were sampled
for priority pollutants by an EPA contractor laboratory (Ref.
4). Water was collected by BNI from each of the wells and
analyzed for radium-226, uranium-234, uranium~-235, and

uranium-238.

Three existing onsite wells, which are part of EPA's ongoing
program to monitor Attleboro Landfill, Inc., and one privately
owned well were also sampled. These samples were analyzed for
radium-226 and total uranium. A composite water sample was

also analyzed for the presence of toxic and hazardous chemicals.

Two continuous air monitors (EIC model Ras-1) were deployed at
the landfill for the duration of the survey, as shown in
Figure 3-7. Air filters were changed every 48 hours.
Composite samples for each location were analyzed at EIC's
laboratory in Albuguerque for radium-226, uranium-234,

uranium-235, and uranium-238.
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4.0 SURVEY RESULTS

4.1 GENERAL

All direct field survey measurements and laboratory results in
this report represent gross readings. Results are presented in
ix A. Background measurements and
concentrations were not subtracted. Background measurements
and concentrations applicable to the Shpack area were measured
as part of the ORNL survey. Background external gamma levels
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ermined at distances between 30 m (100 ft) and 1.6 km
(1 mi) from the site boundary. The measurements averaged 7
‘R/h. Soil samples taken at the same locations showed an
average for radium-226 of 0.64 pCi/g and an average of 0.66
pCi/g for uranium-238. Background for beta-gamma dose rate
averaged 0.02 mrad/h (Ref. 1).

4.2 SPECIAL CALIBRATION PROBLEMS

The Shpack site presented an unusual calibration problem for a
number of reasons, including the mixture of radionuclides, the
irregular distribution of the contamination, the interference
by surface and subsurface water, and interference from other

buried materials such as metal drums, building rubble, etc.

Results of the ORNL survey show that the radioactive
contamination on the site consists primarily of uranium and
radium. However, that survey also shows that uranium is
present as enriched, depleted, and natural uranium, Also,
radium exists both in the natural state (as a daughter in the
uranium decay scheme) and as discrete sources. The
contaminated areas are patchy and irregular in size, shape, and
depth below the surface. Additionally, the ability to detect
the gamma emitted is influenced greatly by the presence of

water and buried rubble, metal drums, etc., as these materials
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may be more dense and absorbent with respect to radiation than

the soil.

This combination of radionuclide content and measurement
conditions makes correlation of gamma count rates with
specific radionuclides more complicated than expected, based on

past experience.

4.3 MEASUREMENTS MADE TO DEFINE LIMITS OF CONTAMINATION

Near-surface gamma measurements are reported in Table 1. These
gamma readings are in gross counts per minute (cpm) by grid
coordinates. High gamma readings generally correlated with
elevated concentrations in soil of the various mixtures of
radium-226, uranium=-234, uranium-235, and uranium-238. The
surface soil sample results are given in Table 2. The lateral
excavation limits are based on gamma readings and provide
guidance for possible removal of radionuclide concentrations

that exceed criteria.

Subsurface soil analysis results are given in Table 3, which

lists samples by coordinates and depth. Results from the ORNL
survey indicated the major contaminants of the Shpack Landfill
are radium and uranium. The analytical results from the 1982

BNI survey given in Tables 2 and 3 confirm this finding.

The uranium=-235 results of the surface and subsurface soil
sample analyses performed at ORNL are also reported in Table 2
and 3. The ORNL analyses further corroborated the results of
the BNI/EIC survey and the previous ORNL survey. General
correlations of the subsurface radium and uranium
concentrations (presented in Table 3) and the borehole gamma
count rate data (presented in Table 4) were used to determine
the depth of subsurface contamination (in feet) given in Table

5. These findings are in agreement with the results of the
ORNL survey.
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4.4 MEASUREMENTS MADE TO ASSESS THE RADIOLOGICAL STATUS OF THE
AREA

Beta-gamma surface dose-rate measurements are given in
Table 1. The surface dose rates given in this report are in
agreement with those reported in the ORNL survey. The
dose-rate measurements were taken as spot checks to confirm
continuity with the 1980 survey, and to supplement the

near-surface gamma readings.

Surface water and groundwater samples were taken on site and
off site to determine the extent of contamination present in
the area located around the site and to determine if

radionuclides had migrated from the site.

Surface water sample results were within the criteria limits
given in DOE Order 5480.1A for uncontrolled areas. Results for
surface water samples are given in Table 6. Sediment sample
results are given in Table 7. All sediment sample results were
within the DOE criteria limits for soils -- 5 pCi/g plus
background for radium-226 and 75 pCi/g for uranium-238.

Uranium-238 contamination was detected in onsite groundwater
samples. Concentrations of uranium-238 ranged from 0.1 pCi/1
to 6,300 pCi/l. The 10 CFR 20 release limit for uranium-238 in
uncontrolled areas is 40,000 pCi/l, compared with the stricter
DOE Order 5480.l1A release limit of 600 pCi/l.

Four offsite groundwater samples were analyzed for radium-226,
uranium-238, uranium-235, and uranium-234. No elevated
concentrations of radionuclides were found. While migration of
nuclides is possible, the seven perimeter groundwater sampling
wells showed no migration of radiological contaminants beyond
the boundary of the site. Groundwater sample results are given
in Table 8..
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Groundwater samples were also checked for the presence of toxic
chemicals. Results of the chemical analyses have been
documented by the Environmental Protection Agency (Ref. 4).
There was no indication that chemical contaminants in the

landfill have enhanced the migration of radiocactive materials.

The gamma exposure rate results (taken 1 m above the ground
surface) are given in Table 9 in microrcentgens per hour
(¢R/h). The exposure rates ranged from 6.0 R/h to 29.5 R/h.
The average exposure rate at the landfill was 11.5 R/h.
Exposure rates determined during previous surveys were as high
as 53 R/h. As noted earlier, the natural background exposure

rate was measured as 7;€R/h.

Particulate air sample filters were sent to EIC's Albuquerque
laboratory for analysis. Composite samples were prepared for
each air monitor location. Results are given in Table 10. All
results are within the DOE limits for uncontrolled releases
given in DOE Order 5480.1A -- 2 pCi/m® for radium-226 and 30
pCi/m3 for uranium-238.

4.5 SITE GEOLOGICAL OBSERVATIONS

During drilling of some of the onsite boreholes, a peat lavyer
was encountered. However, during drilling of the seven offsite
perimeter wells, only four different types of material --
bedrock, glacial outwash, glacial till and organic soil -- were
encountered. This indicates that a peat layer is present on
site but is not continuous. The peat layer is characteristic
of wetland areas such as the area in which the landfill was
developed. A geological cross section, as observed at the

seven perimeter wells, is illustrated in Figure 4-1l.
A falling head drop test was conducted at the seven perimeter

wells, revealing widely varying permeabilities, depending upon
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location and depth of the wells. However, in general there was
no significant difference in the water levels of wells, whether
placed in sand or bedrock. This indicates that the overburden

and bedrock are interconnected.
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5.0 SIGNIFICANCE OF FINDINGS

The 1982 survey of the former Shpack Landfill was conducted to
provide a definitive description of the boundaries of
radioactive contamination at the site. Many of the
radiological measurements taken during the survey were
performed as verification of the results of the 1980 ORNL
survey. In other cases, the 1982 radiological measurements
represented an extension of the ORNL survey to areas of the

landfill which had not been covered by that work.

The primary contaminants found on the site were radium-226,
uranium-238, uranium-235, and uranium-234. The uranium may be

in depleted, natural, and enriched forms.

The maximum external gamma measured at 1 m (3 ft) above the
surface was 29.5R/h, and the maximum beta-gamma dose rate at
the surface was approximately 0.8 mrad/h. Compared to natural
background for the region, elevated concentrations of
radium-226, uranium-238, uranium-235, and uranium-234 were
found in surface and subsurface soils. Maximum concentrations
were: radium-226, 1,571 pCi/g; uranium-238, 16,460 pCi/g;
uranium-235, 200 pCi/g: and uranium-234, 4,200 pCi/g.

Some on-site groundwater results indicated radiological
contamination (above background) in the groundwater: however,
the seven off-site monitoring wells detected no migration of

radionuclides off-site.

The radiological measurement results presented in Tables 1 and
2 were used to determine the extent and boundaries of surface
contamination at the site. The measurements for depth of
contamination are presented in Tables 3 and 4, and the data
from these two tables are summarized in Table 5. The
distribution of contamination, both horizontally and vertically

was found to be spotty and uneven. This finding is in
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agreement with the results of the ORNL survey. Data from the
ORNL survey and the 1982 BNI survey have been used to plot the
locations, boundaries and approximate depths of contamination
at the site. The contaminated areas and depths of
contamination are illustrated in Figure 5-1. Hotspot locations

are shown in Figure 5-2.

While surface contamination has been accurately defined, the
spotty nature of the subsurface contamination does not allow
for as precise a delineation of vertical contamination.
However, the subsurface contamination has been defined in
adequate detail to allow estimation of location and volume of

contaminated (above criteria) material.

The observed concentrations of the radium and uranium
radioisotopes found at the site associated with the nuclear
fuel cycle (included here is all radicactivity above natural
background for the region) are compared with the respective
residual concentration criteria limits for unrestricted use, as
shown in Table S5-1. As shown in this table, average
concentrations of radioactive contaminants and their emanations
on-site (excluding hotspot areas) are below the residual limits
requiring remedial action. However, there are hotspots which
contribute to the contamination level of their respective 100
m? surface and subsurface areas sufficiently to cause their
regspective 100 m2 areas to exceed criteria. No site-boundary
or off-site measurements revealed above-criteria readings.
Remedial action designed, as it should be, to remove hotspots
would result in the removal of only approximately 390 m3 (400

yd3) of material.

Since the Shpack Landfill is not presently used for either
residential or agricultural purposes and no such uses are
expected in the foreseeable future, and since the site is
fenced to control accidental access, remedial action to reduce
radiocactive contamination at the site may be deferred without

harmful effect to individuals, the public and the environment.
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TABLE 5-1
CONCENTRATIONS OF RADIONUCLIDES
AT THE SHPACK LANDFILL COMPARED

WITH DOE CRITERIA LIMITS

(pCi/g)
Area Conc. Area Weighted Hotspot Conc. DOE Criteria
Radionuclide Average(a) Average(b) Average Limit
Ra-226 0.60 70.3 873.4 s(e)
U-235 1.40 24,19 280.8 150
U-238 7.64 253.9 3092.6 150

L
w
[3%]
w
~
o
B

N

Total Area of the Site =

L]
N
w
0o
wn
=]

IS

Total Arez of Hotspots
(a) Area average excluding hotspot areas
(b) Area average including hotspot areas

(c) 5 pCi/g averaged over the first 15 cm
of soil below the surface; 15 pCi/g
when averaged over 15 cm thick layers
more than 15 cm below the surface and
less than 1.5 m below the surface.
(Appendix B)
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I+ should be noted that, like other landfills of its type and
history, the former Shpack Landfill contains chemical wastes,

hazardous metals, and other toxic or volatile substances
(Ref. 4). Pockets of methane may also be present. Any
remedial action plan for the site which would involve
excavation would have to take into account these possible
hazards and the regulatory requirements of various State and
Federal environmental statutes not directly related to
radioactive contamination. The timing and nature (including
extent) of actions to remedy these hazardous waste problems
could easily negate the necessity for a separate remedial
action for the radioactive contamination. Continued
cooperation between EPA, the State of Massachusetts, local
governments, and DOE on these matters will remain important to

the final solution for all concerns at the site.
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APPENDIX A

TABLES SHOWING RESULTS OF THE 1982 RADIOLOGICAL SURVEY
OF THE FORMER SHPACK LANDFILL



- TABLE 1
IN-SITU GAMMA-RAY KEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUML, ANI
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(M,5)  SITE-Y(E,W) CPH arad/hr
0.00 -60,00 5266 +048
0,00 ~43,00 440 +039
0000 '20000 5542 0055
0.00 0,00 3712 041
0.00 20,00 4766 +041
0.00 40,00 5214 026
0,00 80,00 4172 +033
0,00 80,00 4120 .038
0.00 100,00 4198 02
0,00 120,00 4216 +041
0.00 140,00 4228 036
0,00 169,00 4882 +028
0.00 180,00 4732 041
0.00 200,00 4356 050
0.00 220,00 4364 +100
0.00 240,00 4276 1026

10,00 3000 3660 043
16,00 35.00 3336 +038
10,00 40,00 3868 036
10.00 63.00 5122 .038
10,00 70,00 4058 033
15,00 5+00 4794 +040
15,00 10,00 4998 048
15,00 15,00 3394 +035
15.00 20,00 4292 038
15,00 25,00 3838 ,048
15.00 50,00 4830 0435
15,00 35.00 5116 +048
15,00 60,00 5046 055
15.00 65.00 4752 032
15,00 70,00 4454 048
20,00 -110.00 4478 +028
20,00 -105.00 4380 054
20,00 -100,00 4394 037
20,00 -95.00 4402 026
20.00 -90.00 44346 » 040
20,00 -80.00 9248 +041
20,00 -60.00 4866 036
20,00 -40.00 3242 040
20,00 -20.,00 5728 +048
20,00 0.00 5664 045
20,00 500 485 +059
PRINT DATE! 07/07/83 PAGE 1



TADI L ¢
inAbLl 4
IN-5ITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND

BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CRARACTERIZATION

SPA-3(12") HP-210

SITE-X{N,5) SITE-V(E,¥) CPHt arad/hr
20,00 10.00 6352 »041
20,00 15,00 4654 057
20,00 20.90 4418 033
20,00 25400 4144 1062
20,00 40,00 5404 035
20.00 50,00 5124 +026
20,00 33.00 3178 +043
20,00 40,00 6302 066
20,00 65.00 5336 1060
20,00 70,00 4676 038
20.00 80.00 3304 036
20,00 100,00 4286 041
20,00 120,00 4574 +038
20,00 140,00 4492 »035
20,00 160,00 4186 031
20,00 180.00 4302 052
20,00 200,00 4435 040
20,00 220,00 4474 +057
20.00 240,00 4524 038
25.00 -110.00 4720 040
25,00 -105.00 4674 1038
25.00 -95.00 4804 +0435
25,00 -20.,00 194 047
25,00 5.00 4828 1047
25.00 10.00 4944 033
25,00 15400 4600 1036
25.00 20,00 3744 +036
25,00 25,00 4170 +038
25,00 30,00 4578 +040
2500 35,00 5666 +054
25.00 60,00 6844 +059
25,00 45,00 4430 060
25.00 70,00 3554 + 064
30,00 -110.00 5118 060
30.00 -105.00 4860 043
30,00 -100.00 4786 +047
30,00 -95.00 3174 +048
30.00 -90.00 4742 »033
30.00 -30.00 4032 041
30,00 -43,00 5044 +054
30000 ‘40000 4938 0057
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TABLE 1
IN-5ITU GAMNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL {5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPa-3(12%) RP-210

SITE-X{N,5)  SITE-Y(E,W) CPH srag/hr
30,00 -35.00 4302 +047
30,00 -30.,00 4942 +031
30.00 =25.00 4810 +060
30,00 20,00 5100 057
30,00 ~15.00 5038 +035
30,00 -10.00 5044 +050
30,00 3.00 4778 +052
30,00 10.00 5106 +094
30,00 15.00 4638 +040
30.00 20,00 4458 +047
30,00 25,00 4434 +041
30,00 50.00 4806 +054
30.00 35,00 4588 059
30,00 60.00 6806 +050
30.00 £5.00 6458 D66
30.00 70,00 5094 041
35,00 =50.060 4432 040
35,00 -45.00 4910 057
35,00 ~40.,900 4758 039
35.00 =30.00 4580 059
35.00 ~25.00 5032 041
35,00 -20.00 5254 1034
35,00 -13.00 5106 048
35:00 -10.% 4878 +052
40,00 -200,00 5822 +031
40,00 -180,00 4918 +045
40,00 ~160.00 772 1066
40,00 -140.00 5806 +060
40,00 ~120,00 6056 4052
40,00 -100.00 5836 048
40.00 -80.,00 3330 029
40,00 =60.,00 258 035
40,900 -50.00 4668 1043
40,00 ~45.00 4318 043
40,00 -40,00 3330 033
40,00 ~35.00 4636 050
40,00 -30,00 5086 +054
40,00 =20.00 5158 052
40,00 ~15.00 4976 026
40,00 -10.,00 4052 022
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, ANI
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{N,S)  SITE-Y{E,¥) CPH srad/hr
40.00 0400 5224 054
40,00 20.00 5552 +054
40,00 40,00 4372 +043
40,00 60,00 56460 1033
40.00 80.00 4516 1057
40,00 100,00 4194 »022
40,00 120,00 4014 +040
40.00 140,90 4698 +028
40,00 160,00 4664 1035
40,00 180,00 4644 +033
40.00 200,00 4484 »033
40.00 220,00 4394 +100
40,00 240,00 4412 +024
45,00 ~50,00 4748 057
43,00 -43.00 4126 »041
45,00 -40.,00 4622 +059
45,00 ~353.00 5424 +052
45.00 -30,00 4986 +050
43,00 -25.00 5072 038
43,00 -20.00 3176 +054
43,00 -15.00 9294 017
43.00 -10.,00 4844 +022
50,00 -190.00 4756 036
30,00 -183.00 3150 +043
30,00 -180.00 5270 041
30,00 -175.,00 5368 +043
30,00 -170.00 3328 047
30,00 <5000 4480 +043
50,00 -45.00 5020 +041
30.00 -40.00 4328 +029
50,00 -35.00 4762 4052
30.00 -30.00 6090 041
50,00 =25.00 4796 +038
50.00 -20.00 4214 »040
50,00 -15.00 4028 +031
30.00 -10,00 4592 +028
53400 -190.00 4772 035
55,00 -183.00 4490 +031
53,00 -180.00 9100 2043
35,00 -175.00 4826 +048
553,00 -170.00 5098 +048
60,00 -240,00 4912 +033
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) TABLE 1
IN-GITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch MNal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") RP-210

SITE-X{N,S) SITE-Y(E,W) CPH srad/hr
60,00 -220,00 4996 +04%5
60,00 =200,00 5158 +036
50,00 ~190,00 4626 038
60,00 -185.00 48346 +052
60,00 -180,00 4947 099
60,00 =175.00 4358 1040
60,00 =170.00 4726 1032
60.00 ~160:00 3390 +059
60,00 -140.00 5420 +029
60.00 -120.00 3546 +038
60,00 -100.00 6028 +047
60.00 -80.00 5054 035
60.00 -40.00 4716 +028
60,00 -20.00 4302 +038
60,00 0.00 3946 1835
60.00 20,00 4414 +033
60,00 40.00 3540 057
60.00 60.00 7308 +054
60,00 80.00 4546 +048
60.00 100.00 4404 +048
60.00 120,00 3836 +048
60,00 140.00 4482 +038
$0.00 160,00 4322 031
60.00 180,00 4310 033
60.00 200,00 3934 +040
60,00 220.00 4054 +031
60,00 240,00 4164 043
63,00 -190.00 4588 048
65,00 -185,00 5012 +059
63,00 -180.00 5262 +048
65,00 =175.00 3310 054
65,00 -170,00 5114 035
70,00 -185,90 4766 047
70,00 ~180.00 5340 1024
70,00 -175,00 5006 039
70.90 -170.00 9184 2052
70,00 25,00 3384 024
70.00 30,00 5794 +028
70,00 35,00 2480 1033
70.00 40,00 4326 »028
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S) SITE-Y{E,W) cra srad/hr
70.00 43,00 3706 »04t
70,00 30.00 4136 +036
70.00 35.00 4148 »041
70,00 60.00 4400 045
70.00 63.00 4240 041
70.00 70.00 4276 +041
70,00 120.00 4628 +048
70,00 125,00 34642 031
70,00 130.00 5134 +043
70.00 135,00 3814 +038
75,00 25.00 4208 +026
75.00 30,00 3060 +024
73,00 35400 6960 052
75.00 40,00 4062 +045
75:00 45.00 4225 030
75.00 30,00 4540 1043
75.00 35,00 4430 ,055
75.00 60,00 6438 055
73,00 65,00 4640 060
75.00 70400 5044 »029
73,00 120.00 4638 067
75.00 125.00 5474 852
75,00 130,00 4832 043
75.00 135,00 5040 +041
80,00 ~240.90 4694 1047
80,00 <220.,00 4154 333
80.00 -200.00 3986 1022
80.00 ~180.00 4872 036
80.00 -160.00 5808 +040
80.00 -140.00 5384 835
80,00 -120.00 5268 054
80,00 -100.00 4068 +021
80.00 -95.00 4638 +045
80,00 -90,00 4874 4030
80,00 -85.00 4616 +033
80,00 -80.00 4874 033
80.00 -60.00 3580 052
80.00 -40,00 3440 +029
80.00 -30.00 5188 4028
80,00 -20,00 4128 1033
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. TABLE 1
IN-SITU GAMMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUNE, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12°) RP-210

SITE-X(N,5)  SITE-Y{E,W) CPK arad/hr
80.00 0.00 J324 062
80.00 20,00 3518 833
80.00 25,00 4106 031
80.00 30,00 4752 836
B0.00 I5.00 4332 036
80.00 40,00 3337 +043
80,00 45,00 4402 035
80.00 50,00 5064 066
B0.00 35,00 4414 033
80,00 60.00 3074 038
80.00 5,00 4780 052
80,00 70,00 4772 +040
80,00 B0.00 4978 040
80,00 100,00 5276 +060
80,00 120,00 475 038
80,00 125,00 6244 057
80,00 130.00 3672 1072
80.00 135,00 5254 033
80.00 140,00 4568 +050
80,00 160,00 4922 1036
80,00 180,00 4782 (029
80,00 200,00 4518 +029
80,00 220,00 4160 +029
80.00 240,00 4084 »031
B5.00 =95.00 3880 035
85.00 -90.00 4022 +035
85.00 -80.,00 41746 031
B5.00 =35.00 2462 026
85.00 -30.,00 4450 022
85.00 ~20.00 4150 040
85,00 ~20,00 4010 019
85,00 25,00 3914 031
85.00 30,00 3668 +040
85,00 35,00 4708 036
85.00 40,00 3154 043
B5.00 45,00 7084 +024
85,00 50,00 4354 +050
B3.00 35,00 4308 +029
85,00 60,00 4942 955
85.00 65.00 4620 035
85.00 70,00 4362 +029
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TABLE 1
IN-ITU GAMMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(NyS)  SITE-Y(E,W) CPH arad/hr
85.00 120,00 5222 052
85.00 125,00 5030 062
85,00 130,00 15134 O
83.00 135,00 5094 ,043
85,00 140,00 4908 041
85,00 145,00 5020 ,026
85,00 150,00 3830 033
85.00 155400 44722 +035
99,00 -95.00 4126 038
90.00 -90,00 5378 036
990,00 -85.00 8630 1043
90.00 -80,00 4494 040
90,00 -35.00 2798 028
90,00 -30,00 4378 028
90,00 -23.00 4112 028
90,00 -20,00 3218 1024
90.00 25,00 3226 D31
90,00 30,00 3868 033
90,00 35,00 4394 028
90,00 40,00 4778 +024
20,00 45,00 4766 047
90,00 50,00 4934 045
90,00 35,00 4538 041
90,00 60,00 4262 040
90,00 55,00 4408 ,093
90.00 70,00 5084 043
$0.00 90,00 5348 050
90,00 95.00 4792 1062
90.00 100,00 5500 1062
90,00 105,00 3258 043
99,00 110,00 4228 031
90.00 120,00 4700 047
90,00 25,00 5492 090
90,00 130,00 11448 110
90,00 139,00 15076 059
90,00 140,00 18057 142
90,00 145,00 9044 033
90,00 150.00 11118 094
90,00 135,00 4710 034
90,00 180,00 3612 034
90,00 185,00 4106 028
90.00 190.00 4284 019
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TABLE §
" IN-SITU GAMNA-RAY NEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE

SHPACK CHARACTERIZATION

SPA-3(12°) HP-210

SITE-X{N,5) SITE-Y{E,W) CPHK arad/hr
90,00 195,00 4114 +036
90.00 210,00 3768 041
90.00 215,00 4228 036
90.00 220,00 3956 +024
90,00 225,00 4056 1022
90.00 230,00 4230 041
90.00 235,00 4022 +026
90.00 240,00 3764 024
90,00 245.00 3948 035
90.00 250,00 4136 +035
95.00 -95.00 4456 033
95.00 -90.00 4540 +043
9500 -85.00 4694 029
95,00 -80.00 4312 +036
95.00 =35.00 2924 024
95.00 -30,00 1998 +029
95,00 ~25.00 3364 033
95,00 -20,00 3294 +043
23,00 90,00 5294 047
95,00 §5.00 4966 +026
95,00 100,00 044 041
95,00 110.00 4736 +041
95,00 130,00 3964 029
95,00 135.00 9398 +083
95,00 140,00 14888 +060
95.00 145,00 16196 +104
25:00 150.00 7066 +045
95.00 155,00 4804 026
95,00 180,00 3898 019
95.00 185,00 3728 +033
75:00 190.00 4888 043
95.00 195,00 4224 +036
95.00 210,00 4158 +040
95.00 215,00 4190 038
95,00 220,00 4242 +035
$5.00 225,00 3794 »034
95.00 230,00 4002 047
75.00 235,00 4054 047
75.00 240,00 3996 1050
95.00 245,00 3850 017
95.00 250.00 4045 047
100.00 -240,00 3394 +038
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TABLE |
IN-SITU GAMMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{N,5) SITE-Y(E,W) CPH srad/hr
100,00 -200.00 4548 + 048
100,00 -180,00 4952 043
100.00 -160.00 3694 050
100.00 -140,00 532 043
100,00 -120.,00 4888 040
100,00 -100,00 4938 038
100,00 -80.00 4894 4022
100.00 -60.90 3814 026
100,00 -40.,00 48580 +031
100.00 -30.00 2938 036
100.00 -25.00 2898 +043
100.00 -20.00 4022 033
100,00 0.00 3144 +028
100,00 20,00 4180 043
100,00 40,00 5382 045
100,00 60,00 5142 057
100,00 80.00 4772 047
100.00 90.00 5836 +060
100,00 93.00 4680 +038
100.00 100.00 6619 +033
100,00 105.00 3436 045
100,00 110.00 4774 +043
100,00 120.00 6194 043
100,00 130,00 5793 + 047
100,00 135400 10234 1064
100,00 140,00 22039 V067
100,00 145,00 18194 +128
100,00 150.00 23062 178
100.00 155,00 3916 +059
100.00 160.00 5402 +028
100,00 180,00 4461 1035
100,00 185.00 4828 +040
100.00 190,00 3444 +040
100,00 195.00 4412 038
100.00 200,00 4440 +048
100,00 210,00 4394 +045
100,00 215,00 3752 4022
100,00 220,00 3634 085
100,00 225,00 4316 +038
100,00 230,00 3814 036
100.00 235.00 3824 029
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. TABLE 1
" IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{(N,8) SITE-Y(E,W) CPH arad/hr
100,00 240,00 4008 091
100,00 245,00 4088 035
100,00 250,00 4180 +059
105,00 ~195.00 3196 +054
105,00 -190.00 5030 +048
105.00 ~185.00 4840 +036
105,00 -180.00 3946 031
105.00 ~35:00 5060 081
105.00 ~30,00 Fa68 +066
105,00 =25:00 2474 +021
105,00 90,00 5878 +043
105,00 93,00 4478 +043
105,00 100.00 5968 + 048
105,00 105,00 5048 059
105.00 110,00 4830 040
105.00 125,00 5370 1048
105,00 130.00 4512 +024
105,00 135,00 7432 4072
105.00 140,00 15134 211
105,00 145,00 43194 + 247
105,00 150,00 17334 078
105,00 135,00 6750 1045
105,00 180,00 4052 +035
105,00 185,00 5258 +040
105.00 190,00 6580 +035
105.00 195,00 5098 +041
105.00 210,00 4030 036
105.00 215,00 3766 +036
105,00 220,00 3634 026
105,00 225,00 3940 +040
105,00 230,00 4084 + 029
105.00 235,00 4316 +047
105,00 240,00 4220 041
105,00 245,00 4318 »028
105.00 250,00 4178 +040
110,00 -195,00 4352 +043
110,00 ~190.00 4894 057
110,00 -185.00 8244 +043
110,00 -180.00 4478 048
110,00 -50.00 3422 + 040
110,00 ~45.00 4458 035
110,00 -40.00 4994 +050
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") KP-210

SITE-X(N,S)  SITE-Y(E,¥) cPu arad/hr
110,00 -33.00 5186 062
110,00 -30.00 14342 062
110,00 -25,00 5612 + 045
110,00 90.00 3638 016
110,00 95,00 4072 +019
110.00 100,00 3414 +035
110,00 105.00 3534 +054
110,00 110,00 9044 067
110,00 115.00 3640 N
110,00 120,00 6338 093
110,00 125.00 10972 1086
110,00 130,00 15338 +048
110,00 135.00 8434 057
110,00 140.00 16531 1103
110,00 145,00 10528 078
110.00 150,00 5263 1129
110,00 135,00 12400 218
110,00 160,00 3520 +040
110.00 180.90 4124 010
110.00 190,00 5348 1040
110.00 195.00 3906 +040
110.00 200.00 4870 » 045
110,00 205,00 3690 + 026
110.00 210,00 3873 033
110,00 215,00 3566 028
110,00 220,00 3884 +029
110,00 25,00 4332 035
110.00 230,00 4074 031
110,00 235400 4316 019
110.00 240,00 4194 045
110.00 245.00 4156 1022
110,00 250,00 4062 031
115,00 -193.00 4802 1038
115.00 -190.00 10504 +035
115.00 -183.00 10432 +024
115.00 -180.00 3538 +029
1 15 + 00 '50000 3678 + 038
115,00 -45.00 5004 +036
115,00 -40,00 6940 » 045
115,00 -35.00 4438 +036
115,00 -30.00 6778 +031
113,00 105,00 5142 1047
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i TABLE 1
IN-SITU GAMNA-RAY NEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch Ml CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASURENENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HF-210

SITE-X(N,S)  BITE-Y{E,W) CPY srad/hr
115,00 110,00 7980 2055
115,00 115,00 4356 +050
115.00 120,00 5470 1040
115,00 125,00 8758 057
115,00 130.00 23852 + 069
115,00 135,00 21452 105
115,00 140,00 15930 040
115,00 145,00 8190 »098
115.00 150.00 6056 1129
115,00 135,00 9352 1236
115.00 160,00 5168 035
115,00 165,00 5390 4029
115.00 170.00 5098 040
115,00 190,00 4102 +035
115,00 195400 5174 + 041
115,00 200,00 5482 060
115.00 205,00 4186 028
115,00 216,00 3490 +028
120,00 ~240,00 4300 038
120,00 -220,00 4394 +052
120,00 -200.00 4064 +028
120,00 -195.00 4212 +054
120,00 =1%96.00 5046 047
120,00 -185.00 4644 047
120,00 ~180.00 4165 XN
120,00 -160,00 3350 +050
120,00 ~140.00 4640 »048
120,00 -120.00 4394 +036
120,00 -100.00 4600 +040
120,00 -80.00 3194 +038
120,00 =60.00 4416 +036
120,00 -50.00 4100 +031
120,00 ~45,00 5612 036
120.00 -40.00 3768 1043
120,00 -30.00 4314 +043
120,00 =20,00 4182 +038
120,00 0,00 2970 036
120.00 20,00 4458 +038
120,00 40,00 3066 1036
120,00 60,00 4208 + 057
120,00 80,00 3574 043
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TABLE 1|
IN-SITU GANMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Mol CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y(E,W) CPH ‘arag/hr
120,00 100,00 5942 +038
120,00 110.00 4088 +040
120.00 120,00 44638 041
120,00 130,00 82946 +056 v
120,00 135,00 8786 054
120,00 140.00 20480 1167
120,00 143,00 25168 +069
120,00 130.00 7024 069
120,00 155,00 5942 +040
120.00 150,00 7952 037
120.00 165.00 13242 + 362
120,00 170,00 5098 +093
120,00 175.00 4190 047
120.00 180,00 4238 +050
120.00 196,00 4308 038
120.00 19500 4896 o112
120,00 200,00 4388 » 043
120,00 205.00 12318 031
120.00 210,00 3480 029
120,00 220,00 3808 +035
120,00 240,00 3798 035
125,00 -50.00 3514 +028
125,00 -40.00 7062 +057
125,00 -33.00 8698 031
123,00 ~30.00 10874 » 064
125.00 -25.00 5184 054
125.00 130,00 4210 +038
125.00 135,00 . 6560 054
125.90 140,00 14118 +088
125,00 145,00 11892 062
123.00 150.00 6582 +035
125.00 155,00 5370 + 045
125.00 160.00 92860 v 164
125.00 16500 11424 . 098
125.00 170,00 10644 +128
125.00 175,00 9344 +185
125,00 180,00 4990 +050
125,00 183.00 6862 057
125400 190.00 4720 028
125.00 195,00 5338 + 047
125,00 200,00 6236 +064
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TABLE |
" IN-SITU GAMMA~RAY MEASUREMENTS USING A CONE SHIELBED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,5) SITE-Y(E,W) CPH arad/hr
125.00 205.00 4806 +098
125,00 210,00 5440 +031
130,00 ~210,00 4580 +043
130.00 -205,00 4244 +024
130.00 -200.00 6578 041
130.00 -195.00 6244 062
130,00 -190,00 3800 + 040
130,00 ~110.00 3954 019
130,00 -105.00 3684 03
130,00 -100,00 4128 +035
130,00 ~95.,00 3874 033
130.00 90,00 4082 +026
130.00 -50,00 3458 +041
130,00 -43.00 3404 +035
130,00 -40.00 3436 ,031
130.00 =35:00 4150 +043
130,00 -30.,00 4974 +040
130,00 45,00 3940 035
130,00 50,00 3682 026
130,00 3500 4324 »038
130,00 60,00 3512 +047
130.00 £5,00 3214 +021
130,00 70.00 2964 +035
130,00 75400 4408 1047
130.00 130,00 3238 +033
130,00 135,00 3876 +043
130,00 140,00 6012 +0%4
130.00 145,00 14100 097
130,00 130,00 5450 +041
130,00 160,00 3230 +050
130,00 165,00 13160 o126
130,00 170,00 10304 155
136,00 175,00 7438 +041
130.00 180.00 5646 082
130,00 185,00 19832 123
130,00 190,00 6062 059
130,00 195,00 9420 +107
130.00 200,00 4610 071
130,00 205,00 4808 +055
130,00 210,00 53482 +043
135.00 ~210.00 5688 060
135,00 -205,00 6938 041
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TABLE 1
IN-SITU GAMMA-RAY MEASURENMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
*  GHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S) SITE-Y(E,W) CPH arad/hr
135.00 ~200.00 7812 +102
135.00 -195.00 6602 +040
135.00 -190.00 4082 +031
135,00 -110.00 3720 +038
135,00 -105.00 3494 033
135,00 -100.,00 3988 +024
135,00 -95+00 4674 029
135400 =90.00 4092 031
135.00 45.00 1388 038
135.00° 30.00 3442 059
135.00 35,00 3884 +024
135400 60,00 3056 +033
135,00 65,00 388 047
135400 70,00 2762 178
135,00 75+00 3240 066
135,00 145.00 4564 045
135.00 165,00 3840 +038
135400 170,00 3988 +0435
135.00 175,00 2768 +026
135.00 180,00 6206 +054
135,00 185.00 5424 + 045
135.00 190,00 9114 »180
135.00 195.00 5516 + 041
133,00 200,00 4550 1043
135.00 205,00 4122 +057
133,00 210,00 4704 083
140.00 ~240,00 4274 + 030
140,00 -220,00 5900 +033
140,00 -210.90 4716 +031
140.00 -2035.00 3670 031
140.00 =200,00 7783 + 050
140,00 -195.00 7196 +048
140,00 -190.00 4578 +016
140,00 ~180.00 4522 +036
140,00 -160,00 5328 +033
140.00 -140,00 4478 +041
140,00 -120.00 3548 +029
140.00 -110.00 3420 +031
140,00 -105,00 3758 036
140,00 -100.00 7182 093
140,00 '95000 5454 + 036
140,00 -30.00 4184 +038
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TABLE 1
"IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,5) SITE-Y(E,W) CPK arad/hr
140,00 -B0.00 4788 033
140.00 -60.00 3492 +038
140,00 -40,00 3216 +028
140,00 -20.,00 3006 +035
140,00 0.00 3368 041
140,00 20,00 3300 041
140,00 40,00 4772 +036
140,00 45,00 3782 +059
140.00 50.00 3166 +033
140.00 35,00 3428 028
140,00 60,00 3268 043
140.00 $5.00 7744 +054
140,00 70,00 9700 066
140,00 75,00 3634 +033
140,00 80.00 3026 +026
140,00 100,00 3720 +048
140,00 120,00 3538 040
140,00 140,00 3212 +047
140,00 160,00 5210 038
140,00 165,00 2680 +031
140,00 170,00 223 005
140,00 175.00 6250 022
146,00 180.00 12364 +463
140,00 185,00 11566 4281
140,00 190.00 26894 147
140,00 195,00 4324 +040
140,00 200,00 9678 103
140,00 205,00 3308 +076
140,00 210,00 5024 +062
140,00 220,00 3102 +022
140,00 240,00 3820 024
145,00 -210,00 5828 +045
145.00 -205,00 5284 + 048
145,00 -200.00 4306 +036
145,00 -195.00 5410 041
145,00 -190.,00 4692 +050
145,00 ~110.00 4030 +043
145.00 -105.00 4422 +041
145,00 -100.,00 4298 036
145,00 -95.00 5006 +041
145,00 -%0.00 4510 +028
145.00 45,00 4978 +047
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{N,S) SITE-Y(E,¥) CPH srad/hr
145,00 50.00 3644 036
143,00 53,00 3382 +040
145,00 60,00 2610 1029
143,00 65,00 2540 +048
145,00 70,00 2408 019
145,00 75,00 1918 »022
145,00 170.00 2084 »024
145,00 175.00 2598 +038
145.00 180.00 9196 AN
145,90 185,00 7846 114
145,00 190,00 6696 1086
145,00 193,00 9712 131
145.00 200,00 7124 +083
143,00 205,00 4308 ,038
145,00 210,00 5200 + 030
150.00 -210,00 4972 . 041
150.00 -205.00 4900 +040
150.00 -200.00 4540 036
150,00 -195.,00 4804 045
150,00 -190,00 4480 035
150,00 -110,00 6238 +030
150,00 -105,00 4418 +050
130.00 -100.00 3204 035
150.00 -95,00 3408 054
150000 '90000 4254 .031
150,00 45,00 4756 +036
150,00 50.00 4512 »036
150,00 35,00 2180 +048
150.00 60,00 4320 089
150,00 63,00 2836 +026
150,00 70,00 2222 +038
150,00 75,00 1982 1043
150.00 170,00 3054 016
150.00 175,00 3198 +040
150,00 180.00 954 <069
150.00 185,00 5202 +038
150,00 190,00 7350 126
150.00 195,00 6006 047
159.00 200,00 6470 035
150.00 205,00 5030 057
150,00 210,00 7986 026
135.00 105,00 2014 009
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TABLE 1

~ IN-SITU GAMMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE

SITE-X(N,5)

SITE-Y(E,¥)

155,00
135,00
155,00
135,00
155,00
155,00
135,00
135,00
155,00
135,00
155,00
160,00
160,00
160,00
160,00
160.00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160.00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00
160,00

110,00
115,00
170.00
175,00
180.00
185,00
190,00
195,00
200,00
205,00
210,00
~240,00
'220000
=200.00
~180.00
-160.00
~140.00
-120.00
-100,00
-80.00
'60000
'40000
'20000
0.00
20,00
40,00
60,00
80,00
95.00
100.00
105,00
110,00
115,00
120,00
140,00
160,00
180.00
185,00
190,00
195,00
200,00
220,00

SHPACK CHARACTERIZATION
SPA-3(12") HP-219
CPM arad/hr
2840 +024
3444 017
3794 028
3152 024
7344 + 330
11310 145
15498 +095
8122 +043
9198 138
D616 +036
10070 036
2170 +052
4780 028
5690 +041
5318 +057
4586 043
4282 +031
10284 057
3944 +059
4352 +031
4182 +036
2836 029
6828 + 052
3158 +033
3402 1024
4736 036
4288 1048
4214 035
4226 +047
4483 043
3018 021
3562 031
3002 +026
3094 022
4566 +041
2238 +022
2683 +030
2246 031
3322 +028
32382 233
6907 035
4420 031
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3¢12") HP-210

SITE-X(N,S)  SITE-Y(E,W) CPA arad/hr
160,00 240,00 3420 033
165,00 75,00 4882 050
165,00 100,00 4296 +038
163,00 105,00 3600 +038
165,00 110,00 4726 +026
165.00 115,00 N2 +040
145.00 185.00 5678 + 045
163,00 190.00 7506 +048
165,90 195.00 9924 029
165,00 200,00 4956 +033
170.00 70,00 3492 040
170,00 75.00 3140 +029
170,00 80,00 3744 026
170,00 85,00 3002 +064
170,00 90.00 5448 + 040
170.00 95.00 4848 +043
170,00 100,00 10638 +033
170,00 105,00 4010 +036
170,00 110.00 11496 » 064
170,00 115,00 3230 +038
170,00 130,00 6360 2 054
170.00 135.00 712 +045
176.00 140,00 4194 <040
170,00 145,00 3734 +035
170,00 150,00 3784 +031
170,00 155,00 4302 057
170.00 160,00 3704 052
170.00 163,00 3942 +036
170.00 170,00 1488 +029
179,00 190.00 4982 10435
170.00 195.00 5335 + 048
179,00 200.00 4808 043
170,00 205,00 o178 043
170,00 210,00 5090 + 045
170.00 230,09 3184 +038
170,00 235,00 2972 4033
170.00 240.00 3124 +033
170,00 245,00 3372 +038
176,00 250,00 3708 043
170.00 235,00 3336 +028
170.00 260,00 34636 +0%0
170.00 265,00 3782 043
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TABLE 1

" IN-SITU GAMNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (S5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE BEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-X(N,5)

170,00
170,00
170.00
170,00
170.00
170,00
170,00
170.00
170,00
170,00
170.00
170,00
170,00
175.00
175,00
175.00
175,00
175.00
175.00
175,00
175,00
175,00
175,00 °
175,00
175,00
175,00
175,00
175,00
175,00
175,00
175,00
17500
175.00
17500
175,00
175.00
175400
175,00
175,00
175,00
175,00

SITE-Y(E,W)

270.00
290,00
295,00
300,00
305,00
310,00
315,00
320,00
325.00
330,00
335,00
340,00
345,00
350,00

70.00

7500

80,00

85,00

90,00

95,00
100,00
105,00
110,00
115,00
130,00
135,00
140,00
145,00
150,00
155,00
160.00
165,00
170.00
190.00
195,00
200.00
205,00
210,00
230,00
235,00
240,00
245,00

SPA-3(12") HP-210
CPN arad/hr
3674 03
3782 033
3494 +043
4340 036
2318 W02
4820 +040
684 029
4084 052
4138 <043
3848 +045
4838 +036
4854 035
4128 036
4132 034
3722 + 045
4076 +045
4334 +029
3544 029
3496 +031
7004 040
20188 105
4444 024
3510 +026
5808 062
2988 +083
5426 +083
4810 +040
9620 +031
1932 017
2898 D62
4126 043
4090 +036
2934 029
5830 +029
3718 +036
3714 029
11978 017
7022 030
2974 021
2678 026
2968 +035
4122 +045
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TABLE 1
IN-GITU GAMMA-RAY NEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(NyS)  SITE-Y(E,¥) CPH arad/hr
175.00 230,00 3486 028
175,00 255,00 3244 +029
175.00 260,00 3374 022
175,00 265,00 3524 +041
175.00 270,00 3450 +038
175,00 290.00 3622 034
175.00 295,00 3212 +045
175,00 300,00 3184 4033
175.00 303,00 34636 +035
175,00 310,00 4540 031
175,00 315.00 4422 035
175,00 320,00 3764 +028
175,00 325,00 3944 035
175.00 330,00 3872 +035
175,00 335.00 3842 033
175,00 340,00 4322 024
175,00 345,00 4156 017
175,00 350.00 4376 1041
180,00 -220,90 4728 +026
180.00 -200,00 3066 057
180,00 -180.90 4570 047
180,00 -160.00 4598 1080
180,00 -140.00 4370 2040
180.00 -120.00 3116 026
180,00 -100.00 4228 +035
180,00 -80.00 3482 +031
180,00 -60,00 3846 022
180,00 40,00 3320 +041
180,00 -20.900 3000 »038
180,00 0.00 3740 +055
180,00 20,00 3208 022
180.00 40.00 3178 043
180,00 60,00 3764 045
180.00 70,00 4132 +043
180.00 75400 3430 024
180,00 80.00 3900 1028
180.00 83,00 14294 + 045
180.00 90,00 5540 039
180,00 95,00 9922 022
180,00 100,00 24387 1121
180.00 105,00 133%0 047
180.00 110,00 5282 +035
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TABLE 1
IN-SITU GAMNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mol CRYSTAL (SPA-3), 12 inches ABDVE THE GROUND, ANI!
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") RP-210

SITE-X{N,5) SITE-Y(E,¥) CPN arad/hr
180.00 115,00 4674 021
180,00 120,00 4546 +026
180.00 130,00 3526 N
180,00 135,00 10192 +086
180.00 140.00 11254 072
180,00 145,00 3552 017
180,00 150,00 2874 +033
180,00 15500 2740 »052
180,00 160.00 3961 042
180.00 165,00 4624 2041
180,00 170,00 4136 +048
180.00 180.00 5838 055
180,00 190.00 5222 +040
180.00 195,00 5910 047
180,00 200,00 5105 +036
180,00 205,00 5222 038
180,00 210,00 20502 +064
180,00 215,00 4866 1041
180,00 220,00 3706 035
180,00 230,00 3088 1026
180,00 235,00 2644 035
180,00 240.00 3302 +107
180,00 245,00 7382 +055
180.00 250,00 3178 +031
180,00 285,00 3380 038
180.00 260,00 3257 093
180.00 265,00 204 + 048
186,00 270,00 3378 026
180,00 280,00 3638 +035
180,00 290,00 3532 1035
180,00 295,00 3362 036
180,00 300,00 3750 1086
180,90 305.00 3852 +038
180.00 310,00 4182 + 040
180,00 315,00 3908 +028
180,00 320,00 3931 076
180,00 323,00 4076 036
180,00 330,00 3982 040
180,00 335,00 3876 029
180,00 340,00 4039 +071
180.00 345,00 4038 040
180,00 350,00 4200 +035
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mol CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{N,S)  SITE-Y{E,W) CPH arad/hr
180,00 360,00 3724 +040
180,00 380.00 3320 +055
180,00 400,00 2908 031
180.00 420,00 2572 014
180,00 440,00 3736 +031
180,00 460,00 1828 026
180.00 480,00 3070 +024
180.00 500,00 4382 +050
181.00 396,00 2832 038
185.00 -205,00 4038 +040
185,00 ~200.00 5030 048
185,00 -195.00 3846 036
185,00 70,00 4176 047
185,00 75,00 4138 1045
185.00 80.00 4934 +040
185,00 85.00 7194 + 399
185,00 90.00 320226 +830
185.00 75.00 15688 048
185,00 100,00 275648 + 758
185,00 105,00 9898 +035
185.00 110,00 132 +033
185,00 115,00 3602 +028
185.00 130,00 5454 +028
185,00 135.00 7542 +031
185,00 140,00 4474 + 062
183,00 145,00 3418 031
185,00 150,00 2980 +028
185,00 155.00 3644 026
185,00 160.00 4096 <036
185,00 165.00 3892 +043
185.00 170,00 4146 +038
185,00 190.00 4876 +043
185.00 195,00 10636 034
185,00 200.00 3522 033
185.00 205,00 5384 046
185,00 210,00 9333 +040
185.00 215.00 4748 +042
185.00 230,00 3390 035
185.00 235,00 3350 + 040
185,00 240,00 4858 047
185.00 245,00 5234 +040
185,00 250,00 3210 »021

PRINT DATE! 07/07/83 PAGE 24

A-26




TABLE 1
* IN-SITU GANMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3)y 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y(E,W) CPH srad/hr
185,00 253,00 3130 024
185,00 260,00 3078 +034
185.00 265,00 3260 +040
185.00 270,00 3154 1029
185,00 290,00 3242 024
185,00 295,00 3180 +088
185.00 300,00 4000 048
185.00 305,00 3494 +029
185.00 310,00 4284 +033
183,00 313,00 3894 +040
185.00 320,00 4102 029
185,00 325,00 3946 +035
185,00 330,00 3998 040
183,00 335,00 4072 +036
185,00 340,00 3894 017
185,00 345,00 4132 031
185.00 350,00 4732 +024
185.00 420,00 2898 +038
187.00 440,00 3366 +041
196,00 ~220.00 4288 +038
190.00 ~215.00 4494 +036
190,00 =210,00 4326 +038
190,00 -200,00 4252 043
190,00 -195.00 4660 +043
190,00 -1%90.00 4728 055
190,00 70,00 310478 751
190.00 75,00 4260 +045
190,00 B0.00 4370 021
190,00 85.00 42552 116
190.00 20,00 201076 8744
190,00 95.00 33588 224
190,00 100.00 6645 037
190,00 105,00 4084 +024
190,00 110,00 4418 +033
190,00 115,00 2408 036
190,00 130,00 3040 033
190,00 135,00 3820 033
190,00 140,00 4886 + 040
190.00 145,00 3654 +041
190.00 150,00 3536 +028
190,00 155,00 3310 +040
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TABLE 1
IN-GITU GAMMA—RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y{(E,¥) CPH arad/hr
190,00 160,00 4864 +052
190.00 165,00 3640 935
199.00 170.00 3914 +035
190,00 190.00 3370 1048
190.00 195.00 4210 +038
190,00 200,00 4083 +028
190,00 205,00 7504 054
190,00 210,00 14743 +054
190.00 215400 7082 061
190,00 220.00 3964 +128
190.00 230,00 3408 +047
190,00 235.00 3388 +031
190.900 240,00 2876 029
190.00 245,00 3590 +026
190.00 250,00 2876 016
190,00 235,00 3106 +029
190,00 260,00 3304 019
190,00 263400 3148 +035
190,00 270,00 3486 033
190.00 290.00 3306 039
190.00 295,00 3296 039
190,00 300,00 3817 033
190.00 303,00 3870 +041
190,00 310,00 3939 036
190,00 315,00 3988 +038
190,00 320.00 3848 +028
190.00 25:00 3810 035
190.00 330,00 3864 +040
190.00 335,00 390 + 048
190.00 340,00 3384 036
190,00 345,00 3632 +024
190,00 350,00 3650 +024
194,00 464,00 3208 017
195,00 -220.00 4240 +033
195.00 -215.00 4138 +043
193,00 -210.00 3118 »052
195.00 -203.,00 4538 +043
195,00 -200.00 3734 041
195.00 -19%,00 5048 » 048
195,00 ~190.00 4522 ,038
195.00 70.00 4774 036
195.00 75+00 4192 +069
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TABLE 1
"IN-SITU GANNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-2), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

§PA-3(12") HP-210

SITE-X(N,5)  SITE-Y(E,W) hg) arad/hr
195.00 80.00 3678 026
195.00 85.00 3956 +033
195.00 90.00 87006 043
195.00 95,00 15746 033
195.00 100.00 9418 0N
193,00 105,00 3100 1036
195.00 110,00 4676 050
195.00 115,00 3724 1024
195,00 130.00 4226 - 1036
193,00 135,00 3456 +033
195.00 140,00 3574 +028
195.00 145,00 3876 031
195.00 150,00 3744 + 085
195,00 155,00 4938 +054
195,00 160,00 4286 +0M4
195,00 165,00 2972 +022
195.00 170,00 3222 021
195.00 190,00 4662 +060
195,00 195,00 4170 +048
195,00 200,00 3823 +038
195.00 205,00 12660 042
195,00 210,00 8684 +047
195,00 215.00 6942 +078
195,00 220,00 7376 +087
195,00 225,00 9618 +040
195,00 230,00 3902 2035
195,00 235,00 2610 +031
195,00 240,00 2642 022
195,00 245,00 2748 029
195,00 250,00 4376 +028
195,00 255,00 6358 +026
195,00 260,00 2914 +022
195.00 265,00 3018 2036
195,00 270,00 3166 035
195.00 290,00 3600 028
195,00 295,00 3606 +029
195,00 300,00 3810 043
195,00 305,00 3870 033
195.00 310.00 3858 +04B
196.00 402,00 1856 +024
200,00 -220.00 4378 +038
200,00 ~215.,00 4538 +059
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TABLE 1
IN-GITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mol CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y(E,W) CPA srad/hr
200,00 -210.00 4206 034
200.90 -205.00 5222 041
200.00 -200.00 7416 036
200,00 -195.00 5434 +029
200.00 -190.00 3990 +038
200,00 -180.00 3236 +045
200,00 -160,00 4766 041
200,00 -140.00 4100 040
200.00 -120.00 4020 02
200,00 -100.00 3884 +038
200.00 -80.00 3428 +029
200,00 -60,00 4036 +055
200.00 -40,00 2996 03
200.00 0,00 3240 024
200,00 20,00 4382 +054
200.00 40.00 4418 048
200.00 60,00 4078 036
200,00 80.00 4266 + 029
200,00 85,00 3674 033
200,00 90,00 9021 +036
200,00 9500 12100 055
200.00 100.00 25256 106
200,00 105,00 57330 ,041
200,00 110,00 6388 + 041
200,00 115,00 9122 1034
200,00 120,00 6124 043
200,00 140,00 3126 +040
200.00 160,00 3856 043
200,00 180,00 - 4104 4035
200.00 190.00 4902 034
200,00 195.00 4352 2033
200.00 200,00 5302 037
200,00 205,00 7943 +035
200.00 210,00 6877 037
200,00 215,00 7350 086
200,00 220,00 912 + 066
200,00 225.00 4822 1041
200,00 230,00 2114 ,021
200,00 240.00 1880 0.000 WATER
200,00 245,00 2532 0.000 WATER
200,00 230.00 2212 0,000 WATER
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TABLE 1
“IN-SITU GAMMA-RAY NEASURENENTS USING A CONE SRIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{N,5)  SITE-Y(E,N) CPH arad/hr
200,00 255.00 215% 0.000 WATER
200,00 260,00 2550 021
200,00 265,00 2784 029
200,00 270,00 2944 4031
200,00 280.00 3092 052
200,00 290,00 3736 022
200.00 295,00 3734 028
200,00 300,00 3746 1066
200,00 305,00 3848 035
200.00 310,00 3748 +045
200,00 320,00 4084 026
200.00 340.00 3264 +035
200,00 360,00 3556 +040
200,00 380,00 1710 022
200,00 400,00 2306 +033
200,00 460,00 952 0,000
200,00 480,00 3044 033
200,00 300,00 4386 2035
205.00 -220,00 4646 2026
205,00 -215.00 5402 +040
205,00 ~210.,00 5002 +036
205,00 =205,00 4836 2029
205,00 ~200,00 5330 + 041
205,00 -195.00 5036 047
205,00 -190.00 4008 » 045
205,00 85.00 3062 +033
205,00 90.00 3782 +036
205,00 95.00 4018 021
205,00 100,00 29758 + 247
205,00 105,00 74836 16
205,00 110,00 29526 +062
205,00 113,00 19324 +047
205.00 120,00 D634 +026
205,00 190,00 4712 +054
205,00 195,00 4666 +043
205.00 200,00 3136 +048
205,00 205,00 6308 +045
205,00 210,00 11404 1069
205.00 215.00 7121 056
205.00 220,00 5868 +031
205,00 225,00 3968 047
205,00 230,00 3885 +024

PRINT DATE? 07/07/83 PAGE 29

A-31



TABLE 1
IN-SITU GAMMA-RAY NEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (5P+-7 . 12 inznss ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACZ
SHPACK CHARACTERIZATION

SPA-3(12') HP-210

SITE-X(NyS)  SITE-Y(E,W) CPy arad/hr
205.00 245,00 1778 0,000 WATER
205.00 260,00 2488 0,000 WATER
205.00 265,00 2902 010
205.00 270,00 2736 1022
205,00 290.00 3500 +028
205.00 295,00 3458 +024
205,00 300,00 3416 035
205,00 305,00 3934 +021
205,00 310,00 3602 028
208.00 480,00 2534 +035
210.00 -220.00 4012 033
210,00 -215.,00 4014 »048
210.00 -210,00 4438 036
210,00 -205.,00 3836 015
210,00 -200.00 4072 019
210.00 -195.00 4330 +031
210.00 -190.00 4240 192
210,00 -183.00 4032 »043
210.00 95,00 4164 1026
210,00 100,00 19256 078
210,00 105.00 25432 0,000 WATER
210.00 110,00 3712 0,000 WATER
210,00 115,00 11790 037
210,00 120,00 13630 Q95
210,00 125,00 26374 050
210,00 190,00 4292 017
210,00 195.00 G246 , 035
210,00 200.00 4474 +054
210.00 205,00 6364 . 040
210,00 210,00 6364 032
210,00 215,00 5108 032
210.00 220.%0 7844 +269
210.00 225.00 10083 +050
210,00 230,00 17960 045
210,00 263,00 2316 0.000 WATER
210,00 270,00 2808 026
210,00 290,00 348 022
210.00 295,00 3280 +033
210,00 300,00 3662 033
210,00 305,00 3110 029
210,00 310,00 2834 ,028
215.00 -190.00 4286 +028
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TABLE 1
" IN-SITU GAMNA-RAY MEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") KP-210

SITE-X(K,S)  SITE-Y(E,W) CPH arad/hr
215,00 210,00 6026 +047
215,00 215,00 9670 +059
215.00 220,00 D648 + 085
215.00 225,00 13606 1143
215.00 230.00 32926 +306
215,00 235.00 4780 041
220,00 -220.00 4830 +041
220,00 =200.00 3986 +036
220,00 ~180,00 5314 085
220,00 ~140,00 4228 +042
220,00 =120.00 3986 +047
220,00 -100,00 3554 038
220,00 -80.00 3458 +833
220,00 =60.00 D464 +054
220,00 -40.00 3456 »028
220,00 -20.00 28%4 +026
220,00 0.00 3812 +036
220,00 20,00 3822 043
220,00 40,00 3592 +043
220,00 60,00 2742 +028
220,00 80.00 3842 +024
220,00 100,00 2474 0.000
220.00 120,00 2330 0,000
220,00 140,00 3726 +035
220,00 160,00 6026 +043
220,00 180,00 3138 + 041
220,00 200,00 S5276 +052
220,00 210,00 4503 +038
220,00 215,00 23040 085
220,00 220,00 40788 191
220.00 225.00 37870 119
220,00 230,00 16295 1196
220,00 235,00 6466 +040
220,00 240,00 o908 033
220,00 260,00 1318 0,000
220,00 280.00 2154 0.000
220,00 300,00 2328 0,000
220,00 320,00 3908 057
220,00 340,00 2150 1026
220,00 360,00 1908 0,000
220,00 380,00 2454 019
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TABLE 1
IN-GITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, ANI
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{NyS)  SITE-Y(E,W) CPH ared/hr
220,00 400.00 2884 Q2
220,00 420,00 2234 +033
220,00 436,00 1218 0.000
220,00 440,00 1148 017
220.00 477,80 2876 +033
220,00 500,00 3048 +029
220,00 520,00 14698 035
225,00 115,00 10488 +057
225.00 120,00 23888 057
225,00 210,00 6334 +850
225,00 215.00 11934 <043
225,00 220,00 11252 +082
225.00 225,00 7228 030
225.00 230,00 19500 +069
225,00 233,00 6604 043
225,00 300,00 7524 +047
225.00 305.00 2314 026
225,00 405,00 3820 +028
225,00 410,00 2202 019
225,00 415,00 2114 031
225.00 420,00 1984 024
225,00 423,00 2278 014
225.00 430.00 1978 02
230,00 115,00 9532 048
230.00 120,00 12788 067
230,00 190,00 3442 0,000 WATER
230,00 195,00 3376 0,000 WATER
230.00 200,00 4384 ,052
230,00 205,00 4904 047
230,00 - 210,00 6200 1062
230,00 215,00 84674 330
230.00 220,00 . 8035 053
230,00 225,00 5328 + 041
230.00 230,00 7337 043
230.00 235.00 5378 040
230,00 290.00 4526 +066
230,00 295,00 7432 030
230,00 300,00 10232 »110
230.00 305,00 3338 +050
230,00 310.00 3380 033
230.00 315,00 3816 047
230,00 320,00 3880 +048
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: TABLE 1
IN-SITU GAMMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABDVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X{(N,5)  SITE-Y(E,W) CPN arad/hr
230,00 32300 3480 +036
230.00 405,00 2636 033
230,00 410.00 2096 028
230,00 415,00 3774 »022
230,00 420,00 2228 021
230,00 425,00 2718 +024
230,00 430,00 2708 021
235,00 115.00 13858 +083
235,00 120,00 9014 054
235,00 190,00 1724 052
235,00 195,00 2502 0.000 WATER
235,00 200,00 4282 0,000 WATER
235,00 205,00 6330 + 048
235,00 210,00 6142 050
235,00 215,00 6234 050
235,00 220,00 4164 +048
235,00 25,00 5656 +026
233,00 230,00 9380 062
235.00 235,00 4940 1038
215,00 290,00 3908 +038
235,00 295,00 440 021
235,00 300,00 2834 +038
235,00 305,00 4398 028
215,00 310.00 3190 026
235,00 315,00 4302 +064
235,00 325.00 3106 +081
235,00 405.00 2364 033
235,00 410,00 2748 033
235.00 415,00 2048 031
235,00 420,00 3916 +0%0
235,00 £25.00 5244 +047
236,00 320,00 25304 072
240,00 =220,00 4228 2041
240,00 =200,00 4174 033
240,00 -180.,00 4350 + 048
240,00 -160,00 4492 035
240,00 -140,00 4654 2031
240,00 -120,00 4304 +040
240,00 ~100,00 4352 033
240,00 -80,00 3974 »031
240,00 -60.00 4360 047
240,00 -40,00 3800 +054
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IN-

SITU GAMMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Mol CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND,

SITE-X{N,S)

TABLE 1

BETA DOSE RATE KEASUREMENTS AT THE GROUND SURFACE

SITE-Y(E,W)

240.00
240,00
240,00
240,00
240,00
240,00
240,00
240,00
240.00
240,00
240.00
240.00
240.00
240,00
240,00
240,00
240.00
240,00
240,00
240,00
240,00
240,00
240,00
240,00
240,00
240,00
240.00
240,00
240.00
240,00
240.00
240.00
240.00
240,00
240,00
240,00
240,00
240,00
240,00
240.00
240,00
240,00

-20.,00
0,00
20.00
40.00
60,00
80,00
100.00
115,00
120,00
140,00
160,00
180,00
190,00
193,00
200,00
205,00
210,00
220,00
225.00
230,00
235,00
240,00
260,00
280,00
290,00
295,00
300,00
305.00
310.00
315,00
320,00
325,00
340,00
345,00
350.00
353,00
360,00
380,00
400.00
405,00
410,00
415.00

SHPACK CHARACTERIZATION
SPA-3(12") Hp-210

CPN arad/hr
370 038
4900 041
3630 +022
2870 031
3258 +026
2842 026
3448 0,000
13998 083
7940 472
1508 0,000
4484 040
1938 028
1632 0.000
2392 0,000
4041 037
4704 0,000
4826 0.000
6711 +050
5624 w117
20904 081
3700 019
3528 036
3988 +035
5384 064
3974 031
3838 017
3803 038
2654 028
3136 . 048
48%0 +078
143517 080
4008 079
2539 029
1834 017
2622 ,017
2662 31
2810 +017
2448 028
2486 021
2482 ,028
4010 017
3284 029

WATER
WATER

WATER
WATER
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. TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUNL, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SP#-3(12") HP-210

SITE-X(N,5)  SITE-Y(E,W) CPH srad/hr
240,00 420,00 7965 132
240,00 425,00 5662 +064
240,00 440,00 4120 +043
240.00 452,00 4116 +055
240,00 506,00 245 026
240,00 520,00 2754 +024
245,00 100,00 3340 0,000 WATER
245,00 115,00 8788 212
245,00 120,00 11282 + 055
245,00 190.00 1726 0,000 BATER
245,00 195,00 3264 0,000 WATER
245,00 200.00 3744 0.000 RATER
245,00 205,00 3800 0,000 WATER
243,00 216,00 4198 0,000 WATER
245,00 220,00 5602 071
245,00 25,00 4052 » 048
245.00 230,00 S444 +040
245,00 275,00 4524 022
245,00 290,00 3Nn2 041
245,00 295.00 3967 +038
245,00 300.00 14870 +028
245.00 305.00 23009 4083
245,00 310,00 25578 +044
245,00 315,00 16222 +392
243,00 320,00 96602 +309
245,00 2500 6356 +090
245,00 330,00 4100 +043
245,00 340,00 2396 +036
245,00 345,00 2286 1036
243,00 350,00 2298 1026
245,00 355400 2868 +029
245,00 405,00 5220 1045
245,00 410,00 6304 105
245,00 415,00 2960 2041
245,00 420,00 17644 +495
245,00 425,00 11682 +345
250,00 100,00 2792 +035
250,00 115,00 6818 +100
230,00 120,00 5630 074
250,00 190,00 1566 0.000 WATER
250,00 195,00 2052 0,000 WATER
250,00 200,00 3448 0.000 WATER
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TABLE 1
IN-GITU GAMA-RAY NEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(M,5)  SITE-Y{E,#® CPK srad/hr
250.00 205,00 3028 0.000 WATER
250.00 210.00 2686 0.000 WATER
2%.00 270,00 34634 047
230,00 273,00 7632 021
250,00 280,00 3050 028
250.00 285,00 2484 1026
250,00 290,00 23468 041
250.00 295400 3304 026
250,00 300.00 3160 +033
250,00 305,00 7913 +047
230,00 310,00 7904 041
250,00 315,00 17624 +338
250,00 320,00 728404 156,434
250,00 25,00 16500 +304
230.00 330,00 5642 + 064
250.00 340.00 2522 +028
230,00 345,00 1966 024
250,00 350.00 2048 029
250,00 355400 2702 » 040
250,00 400,00 4160 1026
250.00 405,00 11918 + 242
250,00 410,00 13886 211
250,00 413,00 12982 097

50,00 420,00 12626 071
250.00 425,00 3142 091
235,00 100,00 2990 +038
255,00 105,00 10564 +057
255,00 110,00 11096 +055
295,00 115,00 60896 649
255,00 270,00 3448 057
235,00 275,00 7126 079
233,00 280.00 4148 +026
255,00 285,00 4354 +040
255.00 290,00 2455 +037
255,00 295,00 2954 045
255.00 300,00 3200 +036
255,00 305,00 35909 038
255400 310.00 6760 059
255.00 313,00 6582 +097
255400 320,00 73340 1,463
235.00 325,00 8022 413
255.00 330,00 5608 +123
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TABLE 1
" IN-SITU GAMNA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABDVE THE GROUNL, AMD
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,5)  SITE-Y(E,W) CPH arad/hr
235,00 340,00 3040 +055
255,00 345,00 2364 038
255.00 350,00 3068 +028
255,00 355,00 3546 1019
235,00 400,00 4004 + 047
235,00 405,00 7386 121
255,00 410.00 1870 022
255,00 420,00 11450 +043
255,00 425,00 2800 043
258,00 453,00 8810 057
260,00 -200,00 3938 040
260,00 ~180.00 4712 033
260,00 -160,00 3714 022
260.00 ~140.00 3498 +035
260,00 ~120.00 4104 043
260,00 ~100,00 3728 2041
260,00 -60,00 3724 +040
280,00 -40,00 3558 +038
260,00 =20.00 4656 +050
260,00 0.00 4033 +032
260,00 5,00 2996 +029
260,00 10,00 3244 +035
260,00 15,00 3284 +026
260,00 20.00 4392 + 085
260,00 40,00 3044 +031
260,00 60,00 2700 026
260,00 80.00 2692 »021
260.00 100,00 2608 031
260,00 105.00 4942 029
260,00 110,00 13948 <432
260,00 115.00 12160 +136
260,00 120,00 2142 0.000
260,00 140,00 1728 0.000
260,00 160,00 2078 + 045
260,00 180.00 1374 +024
260,00 200,00 2036 0.000
260,00 220,00 3272 2040
260,00 240,00 3118 +043
260,900 260,00 3816 043
260,00 270,00 3950 +026
260,00 275,00 4427 022
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TABLE 1
IN-SITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S)  SITE-Y{(E,¥) CPH arad/hr
260.00 280,00 4470 1032
260,00 285,00 5164 +022
260.00 290.00 2598 028
260,00 295,00 4748 +022
260,00 300,00 20986 080
260,00 305.00 4346 026
260,00 310.00 6185 » 067
260,00 315,00 6798 »078
260,00 320,00 10332 180
260,00 323,00 5602 v 278
260,00 330,00 3148 076
260,00 340,00 2002 +022
260,00 360,00 30%0 031
260,00 380,00 3614 +033
260,00 400,00 4016 03l
260,00 405,00 3758 043
260.00 415,00 2778 036
260,00 420,00 3109 035
260.00 425,00 3118 +029
260,00 440,00 4522 +057
260,00 316400 2230 +019
260,00 320,00 2998 +031
260.00 340,00 3108 4033
265,00 0.00 3030 1033
265,00 5.00 3406 024
265,00 10,00 3664 4031
263,00 15.00 3700 +024
265.00 100,00 1632 0,000 WATER
265,00 105,00 1920 028
265400 110,00 . 10068 v067
265.00 115,00 11220 090
265.00 270,00 2316 019
245,00 275,00 3964 +278
265,00 280,00 4674 038
265,00 285,00 5632 031
265,00 290,00 2832 028
265,00 295,00 2352 022
263,00 300,00 7212 +074
265.00 305,00 3264 033
265,00 310,00 5030 072
265,00 315,00 9148 048
265,00 320.00 24882 1166
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TABLE 1

"IN-SITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-X(N,5)

SITE-Y(E,W)

265,00
265,00
265,00
270.00
270,00
270,00
270,00
270,00
270.00
270.00
270.00
270,00
270,00
270,00
270.00
270,00
270,00
270,00
270,00
276.00
270,00
270,00
270,00
270,00
270,00
270,00
270,00
270,00
270.00
275,00
275,00
275,00
275,00
275,00
27500
275,00
275,00
275,00
275,00
275.00
275.00
275.00

325,00
330,00
33500
0,00
3400
10.00
15.00
100,00
105,00
110,00
115,00
196,00
195,00
200,00
205.00
210,00
270,00
275,00
280,00
285,00
290,00
295,00
300,00
305,00
310,00
315,00
320,00
323,00
330.00
0,00
5.00
10,00
15.00
190,00
195,00
200,00
205,00
210,00
276,00
275,00
280,00
283,00

SPA-3(12') HP-210
CPH ared/hr
4976 1133
8004 +052
3302 045
3766 1040
3344 029
4716 +029
3674 036
1310 0,000
1198 0.000
4720 +050
4486 041
2340 0,000
2762 $.000
2998 0,000
6456 0.000
2882 0,000
2330 + 050
2810 041
3042 036
8474 +031
3749 +029
2806 050
5372 047
4240 +028
3752 150
4248 059
8336 079
5692 123
4188 055
3054 +038
3380 03B
3342 024
3392 021
2794 035
3244 0.000
2216 0,000
2392 0.000
2102 0,000
2540 036
2944 022
5880 059
44%0 +052

WATER
WATER

WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER

inches ABOVE THE GROUND, AND
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TABLE 1
IN-S1TU GAMMA-RAY MEASUREMENTS USING A CONE SWIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPA arad/hr
275,00 290,00 7315 041
275,00 295.00 4749 1043
275,00 300,00 4672 + 042
273,00 305,00 4578 ,074
275.00 310,00 4706 - 041
275,00 315,00 6170 072
275,00 320,00 4014 +029
275,00 325,00 4132 +040
275.00 330,00 26% +050
280,00 -180.00 4298 +031
280,00 -160.00 4846 . 041
280,00 -120.00 2970 +026
280,00 ~100,00 4036 +028
280.00 -80.00 3394 041
280.00 =63,00 5454 +055
280,00 -40,00 3392 » 035
280,00 -20,00 3580 +028
280.00 0,00 3534 029
280,00 20,00 3340 031
280.00 40,00 3338 033
280,00 60,00 2882 +033
280,00 80.00 3340 02
280.00 100.00 2062 0,000
280,00 120,00 3120 029
280,00 140.00 1794 0,000
280,00 160.:00 1118 0,000
280,00 180.00 4602 +033
280.00 190.00 3076 +031
280,00 195,00 3508 0. 000 WATER
280,00 200,00 2248 0.000 WATER
280,00 205,00 2008 0,000 WATER
280.00 210,00 1924 0.000 WATER
280,00 220,00 3568 0,000
280,00 240.00 2528 0.000
280,00 240,00 3362 +021
280.00 270,00 2406 029
280.00 275.00 7244 047
280,00 280.00 9338 +034
230,00 285.00 7436 »043
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, TABLE 1
IN-SITU GANNA-RAY NEASURENENTS USING A CONE SHIELDEN 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,5)  SITE-Y(E,W) CPM arad/hr
280.00 290.00 7768 043
280,00 295,00 3236 1047
280,00 300,00 3991 079
280,00 305,00 S272 1047
280,00 310,00 3716 +038
280,00 315,00 4014 059
280.00 320,00 3807 059
280,00 25,00 2836 +069
280,00 330,00 3730 +035
280,00 340,00 3084 035
280,00 360,00 4226 +030
280,00 380,00 3810 1024
280,00 400,00 3450 <024
280,00 420,00 2510 4033
280,00 440,00 4132 2026
280,00 521.00 23482 024
280.00 540,00 3070 036
285.00 =70.00 4594 +043
285,00 ~63,00 4402 +028
285,00 190.00 2322 +040
285,00 195,00 2382 0.000 WATER
285,00 200,00 2892 0,000 WATER
285,00 205.00 1944 0.000 WATER
283,00 210,00 2490 0.000 WATER
285,00 270.00 3328 +033
285,00 275,00 4540 +031
285,00 280,00 5240 041
285,00 285,00 3746 043
285,00 290,00 3554 017
283,00 295,00 1910 1047
285,00 300,00 2848 043
285.00 305,00 4142 +048
283.00 310,00 2230 028
285,00 315.00 1816 +038
285.00 320,00 3174 038
285.00 25,00 3100 +041
285,00 330,00 3272 +035
285,00 435,00 5208 052
285,00 440,00 6706 +030
286,00 -60.00 4480 +043
2%0.00 -70.00 4176 +050
290,00 -65.00 3420 026
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TABLE 1
IN-SITU GAMMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12°) HP-210

SITE-X(NyS)  SITE-Y(E,®) CPH arad/hr
290.00 -60,00 4278 +052
290,00 190,00 2386 0.000 NATER
290,00 195.00 2128 0,000 WATER
290.00 200,00 2064 0.000 WATER
290,00 205,00 1948 0,000 WATER
290,00 210,00 1808 0,000 WATER
290.00 270,00 2582 1026
290.00 275,00 6300 036
290.00 280,00 2560 026
290,00 285,00 3807 +035
290.00 290.00 3104 022
290,00 295.00 146752 +404
290,00 300,00 3861 + 045
290.00 305,00 3048 - 038
290,00 310,00 2358 +028
290,00 315,00 2454 +035
290,00 320,00 1938 +035
290.00 325.00 3034 021
290.00 330,00 3640 +060
290,00 430,00 g208 026
290,00 435,00 14378 0.000 WATER
290.00 440,00 8000 +033
293,00 453,00 3844 040
295,00 280.00 3622 034
295.00 283,00 4304 100
295.900 290,00 3316 »062
295,00 295,00 3086 +050
295.00 300.00 4566 +054
2%5.00 305.00 3130 .038
295.00 310,00 2468 029
295,00 425,00 4836 033
295.00 430,00 10788 +054
295.00 435,00 10038 +048
295,00 440,00 12228 +081
300,00 -180.00 4294 +031
300,00 -160.00 4580 1047
300,00 -140.00 4948 +024
300,00 -120.,00 3836 028
300.00 -100.00 4570 038
300,00 -80.00 4090 +029
300.00 -60.00 4018 033
300,00 -40.,00 3548 +028
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TABLE 1
-IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) =210
SITE-X(N,5)  SITE-Y(E,W) CPH arad/hr
BNOOO ‘20000 3640 0026
300,00 0.00 3906 026
300,00 20,00 3096 035
300,00 40,00 2844 041
300,00 60,00 3038 036
300,00 80,00 2972 021
300,00 100.00 3196 019
300.00 120,00 34462 029
300.00 140,00 4630 044
300,00 160,00 1310 0,000
300,00 180,00 1276 0,000
300.00 200.00 2674 933
300,900 220,00 2426 0,000
300,00 240,00 1402 0.000
300,00 260,00 4042 004
300.00 280,00 3484 044
300,00 285.00 5606 048
300,00 290.00 7478 4052
300,00 295,00 4148 026
300,00 300,00 4461 +044
300,00 305,00 7680 055
300,00 310,00 3978 +040
300,00 320,00 1800 031
300,00 340,00 1240 019
300,00 360,00 3330 +047
300,00 380.00 1908 028
300,00 400,00 1240 +045
300,00 420,00 b616 +040
300,00 425,00 5110 028
300.00 430.00 22974 +192
300,00 435,00 44120 +064
300,00 440,00 24101 135
300,00 449,00 4540 045
300,00 546,00 2752 024
300,00 360,00 3452 +028
305.00 290,00 5280 +029
305,00 295,00 7012 035
305,00 300,00 8042 071
305,00 305,00 3984 036
305,00 310,00 2848 1022
305,00 425,00 3838 +052
305.00 430,00 13266 064
PRINT DATE: 07/07/83 PAGE 43

A-45




TABLE 1 .
IN-SITU GAMMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE

SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{N,5)  SITE-Y(E,W) CPH arad/hr
305,00 435,00 63090 380
305,00 440,00 99140 311
310.00 25.00 3300 »024
310.00 30.00 2936 +021
310.00 35.00 3138 +033
310,00 40.00 2990 +028
310,00 290,00 3862 »031
310.00 293,00 2830 +029
310,00 300.00 245 029
310,00 303.00 2602 +035
310,00 310,00 4238 028
310,00 370,00 1196 024
310.00 37500 2050 033
310,00 380,00 2876 »038
310,00 385,00 1404 019
310.00 390.00 1802 +038
310,00 423,00 4390 +035
310,00 430.00 7134 1064
310.00 435.00 5588 062
310.00 440,00 3336 +055
315,00 25.00 3402 024
315,00 30,00 3220 019
315,00 35,00 3000 024
313,00 40.00 2906 +033
313,00 340,00 1700 033
315.00 345,00 854 +038
315.00 350,00 At 014
315.00 355,00 1872 031
315.00 370,00 2076 031
315,00 37500 2940 031
315,00 380.00 3702 028
315,00 385,00 3676 +040
315.00 390,00 3422 + 047
320,00 -160,00 4204 +028
320,00 -120.,00 3638 +022
320,00 -100.00 3756 1036
320,00 -80.00 4206 +038
320,00 -60.00 4138 033
320,00 -40,00 3954 +035
320,00 -20.00 3754 022
320,00 0,00 3114 035
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v

TABLE !
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ARDVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE

SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y{E,¥) CPH arad/hr
320,00 20,00 3178 029
320,90 25,00 2898 +026
320.00 30,00 3224 019
320.00 35,00 3410 021
320,00 40.00 2675 +021
320.00 60,00 3664 021
320,00 80,00 3162 +036
320.00 100.00 2816 +031
320.00 120,00 3694 +028
320,00 140,00 4304 +062
320.00 160,00 1114 0.000
320,00 180,00 1516 0,000
320,00 200.00 2416 0.000
320,00 220,00 23560 016
320.00 240,00 2648 021
320,00 260,00 2072 019
320,00 280,00 2710 029
320,00 300,00 1744 019
320,00 320,00 2216 036
320,00 340,00 1310 +028
320,00 345,00 1410 +029
320,00 350.00 926 1026
320,00 355,00 4106 . 038
320,00 360,00 3122 033
320,00 370,00 3116 +043
320.00 37500 5260 +039
320,00 380,00 6168 076
320,00 385,00 10530 098
320,00 390,00 18778 066
320.00 395,00 2320 +062
320,00 400,00 3548 057
320,00 420,00 5016 2021
320,00 440,00 1616 +036
320.00 442,00 1244 +022
320,00 540,00 2566 +029
320.00 360,00 2732 021
320,00 580,00 3024 031
325,00 25400 2416 1026
325,00 30,00 2752 029
325,00 35.00 2602 +026
325,00 40.00 2678 +017
325,00 340,00 1974 +028
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TABLE 1 .
I-SITU GAMMA-RAY BEAGURENENTS USING A CONE SHIELDED 2 inch x 2 inch eI CRYSTAL (S5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(NyS)  SITE-Y(E,N) CPY arad/hr
325,00 345,00 1378 035
325,00 350.00 1222 1024
35,00 355,00 822 024
325.00 376,00 4592 062
325,00 375.00 5148 . 083
325.00 380,00 J442 052
3BK 385.00 13604 174
325.00 390.00 7264 +064
325,00 395.00 34654 105
RE L 25,00 2574 2024
330,00 30,00 2532 024
130,00 35,00 2880 026
330,00 40,00 2382 +028
330,80 160,00 1466 0,000 $ATER
330,00 165,00 1336 0,000 BATER
330,00 170,00 2022 9,000 WATER
330,00 340,00 2350 026
330,00 345,00 1972 »026
330,00 350,00 1512 026
130,00 155,00 1466 025
330.00 370,00 4932 , 062
330,00 375,00 4354 4047
330,00 380.00 4133 030
330,00 185,00 308 31
330,00 390,00 3362 074
330,00 390,00 4864 2071
335,00 160,00 1484 0,000 BATER
B5.0 165,00 1648 9.0 WATER
335.00 170.00 1192 0,000 WATER
135,00 375.00 5440 045
335,00 380.00 5538 s
340,00 -140.00 4382 041
340.00 -120,00 - 3978 028
340,00 -100.00 3804 041
340 ¢ 00 ’80000 38& 0 038
340,00 -60.00 4034 +034
340000 '40000 3020 o038
340,00 -20.00 3896 1036
340.00 0.00 3008 »021
340,00 20,00 2794 022
340.00 40,00 31N +038
340,00 60,00 3084 +038
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TABLE 1
* TH-SITU GANMA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE BEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X(N,S)  SITE-Y{E,#) CPH arad/hr
340,00 80.00 3456 024
340,00 100.00 3932 +040
340.00 120,00 3392 2026
340,00 140,00 2186 +024
340,00 160,00 1919 0,000 WATER
340,00 165,00 1668 0.000 WATER
340,00 170,00 13%0 0,000 WATER
340,00 180,00 2916 0,000
340,00 200,00 4110 024
340.00 220,00 2769 022
340.00 240,00 2428 0.000
340,00 260.00 3294 +026
340,00 280,00 4472 043
340,00 300,00 1832 +033
340,00 320.00 3422 055
340,00 340,00 3694 1033
340,00 360,00 1544 +028
340.00 370,00 2159 031
340,00 375.00 16072 802
340,00 380.00 14763 +904
340,00 385,00 7346 +080
340,00 390,00 3327 1060
340,00 395,00 5184 135
340,00 400.00 2160 +043
340,00 420,00 1680 +019
340,00 440,00 3462 »090
340,00 446,00 1782 »026
340,00 542,00 2428 +029
340,00 560,00 2934 033
340,00 980,00 3376 016
345,00 160,00 193 0.000 RATER
345,00 165,00 1774 0.000 WATER
345,00 170,00 1380 0.000 WATER
345,00 370,00 3548 046
345,00 375,00 9114 + 356
345,00 380.00 9934 +458
345,00 385,00 12%07 +685
345,00 390,00 9408 060
345,00 395,00 4052 +066
350,00 160,00 2212 +036
350,00 165,00 1722 +033
350.00 170.00 1232 ¢.000 WATER
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TABLE 1
_SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nl CRYSTAL (SPA-3), 12 inches ABQVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y(E,¥) CPH arad/hr
3%0.00 190,00 2160 0,000 UATER
350,00 195,00 2208 +038
330.00 200,00 2202 0.000 WATER
350,00 205.00 2332 022
350.00 210,00 1760 031
350,00 290,00 2392 029
350.00 295,00 2164 +038
350,00 300,00 2012 1041
330,00 370.00 1974 035
350.00 375.00 2948 +042
350,00 380,00 4373 076
350,00 385,00 7313 .061
350,00 390,00 3821 036
350400 410,00 3296 + 043
350,00 415,00 2328 028
350,00 420,00 2352 26
339,00 425,00 3328 1038
350,00 430,00 4198 +048
355.00 190.00 213 0,000 WATER
355,00 195.00 2104 4021
355,00 200,00 2010 0,000 WATER
355.00 203,00 2734 9.000 WATER
35500 210,00 2312 035
153.00 283,00 4752 +083
355,00 290,00 8284 494
383,00 295,00 4424 +124
3500 300,06 5748 »109
335,00 305,00 3444 029
355,00 310,00 375 033
155,00 370,00 1422 026
355,00 37500 1630 AL
355,00 380,00 1912 031
3T 385,00 1949 033
355,00 3.0 1782 040
353,00 410,00 4026 041
355,00 413,00 3184 836
35500 420,00 2828 1028
355,00 425,00 3592 1024
353,00 430.00 338 1030
360,00 -140,00 3812 + 047
360,00 -120.00 3966 030
360,00 -100,00 3906 +028
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SITE-X(N,8)

SITE-Y(E,W)

380,00
360,00
360.00
360.00
360,00
360,00
360,00
340,00
360,00
360,00
360,00
360 000
360,00
360,00
360,00
340,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360,00
360.00
360,00
360,00
360.00
360,00

'30000
-60.00
'40-00
'20000
0,00
20.00
40,00
60.00
B0.00
100,00
120,00
140,00
160,00
180,00
190.00
195,00
200,00
205,00
210,00
220,00
240,00
260,00
280,00
290,00
295,00
300,00
305,00
310,00
320,00
340,00
360,00
370,00
375400
380,00
385,00
390,00
400,00
410,00
415,00
420.00
425,00
430,00

TABLE 1
-IN-SITU GAMNA-RAY NEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210
CPM srad/hr
3734 036
3282 038
3640 036
2984 +035
3186 +033
2848 1024
2884 +038
3054 031
2796 028
3938 +045
2540 1021
2162 D17
2442 +019
2952 0.000
2578 0.000
2562 +008
2254 +022
2314 0,000
1944 0,000
2084 +024
3102 0,000
2948 007
4578 040
2834 017
3144 02
3228 +048
5724 +060
4102 038
6974 043
4272 017
1226 +036
1544 1024
1210 +016
1591 038
1558 033
1258 040
4276 KX
4286 +04%
8078 A3
8637 108
3948 +0%7
3142 043

WATER

WATER
WATER
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TABLE 1
IN-SITU GAKMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") He-210

SITE-X(N,S)  SITE-Y(E,W) CPH srad/hr
360,00 440,00 2958 +057
360,00 360,00 3270 029
360,00 580,00 3620 022
364,00 344.00 2400 016
345,00 190,00 25%6 0.000 WATER
365,00 195,00 2660 +931
363,00 200,00 2218 0.000 WATER
365,00 205.00 1728 0.000 WATER
36500 210,00 1786 +006
365,00 295,00 3498 019
365,00 300,00 4328 031
365,00 305,00 3098 1024
365.00 310.00 3964 +029
365,00 350,00 2038 019
365,00 355.00 1812 022
365.00 360400 1904 +038
365.00 365,00 2286 + 043
365.00 370,00 2394 + 040
365,00 405,00 2534 +047
365,00 410,00 9334 +§33
365.00 415.00 10098 1116
365,00 420,00 92%0 » 362
345,00 425,00 5076 097
365,00 430,00 2906 »038
370,00 190,00 2424 0,000 WATER
370.00 195.00 3008 1026
370,00 200,00 2588 035
370,00 203.00 2436 019
370.00 210.00 2028 029
370.00 290,00 2956 0,000
370.00 295,00 29%0 036
370,00 300.00 51886 1 204
370,00 305,00 5666 036
370,00 310,00 45396 038
370,00 350,00 1562 +024
370,00 355.00 15356 019
370,00 360,00 2262 +048
370.00 365,00 2540 035
370,00 370.00 2614 + 045
370,00 403,00 9096 071
370,00 410,00 . 9356 157
370.00 413.00 5270 055
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TABLE 1
- IN-SITU GANNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUNL, ANI
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPa-3(12") HP-210

SITE-X(N,5)  SITE-Y(E,W) Cry arad/hr
370,00 420,00 4714 030
370,00 425,00 4032 047
370,00 430.00 3026 024
375.00 290,00 3570 +031
375.00 295,00 3754 )
375,00 300,00 5070 »033
375,00 305,00 4484 033
37500 310,00 3924 035
375.00 350,00 1070 +036
375.00 335,00 1412 057
375.00 360,00 2350 038
375,00 365,00 2234 041
375,00 370.00 2478 038
375.00 403,00 4452 +038
375,00 410.00 3712 + 029
380,00 -120.00 4290 038
380,00 -100,00 3754 + 040
380,00 -80.00 3408 +029
380,00 -60,00 4208 038
380.00 -40,00 3120 +038
380,00 0,00 3482 026
380,00 20,00 2506 +029
380,00 40,00 2690 +031
380,00 $0.00 2804 017
380,00 80.00 3052 +033
380,00 100,00 3182 033
380.00 120,00 2930 029
380,00 140,00 2050 019
380,00 160,00 2892 028
380,00 180,00 2356 0.000
380,00 200,00 2866 031
380,00 220,00 1762 +021
380,00 240,00 1884 0.000
380,00 260,00 2698 028
380,00 280,00 3456 »033
380,00 300,00 2198 0,000
380,00 320.00 5504 045
380,00 340,00 28%0 »048
380,00 35000 13550 043
380,00 355,00 1996 036
380,00 360,00 1837 019
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TABLE |
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12°%) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPH ared/hr
380,00 365,00 1504 +026
380,00 370.00 1540 +028
380.00 380,00 1252 4035
380.00 400,00 2354 041
380.900 420,00 2198 +029
380,00 434,00 2898 +043
380,00 440,00 2854 +014
380.00 540,00 2618 016
380,00 560.00 3452 022
385,00 350,00 1822 1029
385,00 335,00 3794 +031
383,00 360,00 3148 +036
385,00 365400 1214 02
385,00 370.00 950 +029
390,00 350.00 4772 1036
390,00 355,00 13078 1066
3%0.00 360.00 5380 045
390.00 365,00 2748 +041
390,00 370,00 966 1022
395.00 350,00 3492 069
395,00 355,00 5226 047
395,00 360,00 63164 043
400,00 -120,00 3308 » 040
400.00 -100,00 4060 033
400,00 -80.,00 4038 038
400,00 -60,00 4146 053
400.00 -40.,00 3714 + 045
400,00 -20.00 2510 +040
400,00 0,00 2644 03!
400,00 20,00 2496 ,026
400,00 40,00 2754 +031
400.00 60,00 2564 +024
400,00 80.00 2702 + 043
400,00 100,00 3350 045
400,00 120,00 2870 +026
400.00 140,00 3018 036
400.00 160.00 2972 1012
400,00 180,00 3502 +035
400,00 200,00 2842 043
400,00 220,00 2552 026
400.00 240,00 2904 024
400,00 260,00 2752 +038
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o TABLE 1

A CONE SHIELDED 2 inch x 2 inch MaI CRYSTAL (5PA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE

SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPK arad/hr
400.00 280.00 2828 031
400,00 300.00 3574 +038
400,00 320,00 6194 +071
400.00 340,00 5462 026
400,00 345,00 4428 043
400,00 350,00 12954 91
400.00 355,00 12994 +062
400,00 360,00 4305 040
400,00 365,00 3546 031
400,00 380,00 1838 +024
400,00 400,00 2350 031
400,00 420,00 4540 +047
400,00 335,00 2244 041
400,00 540,00 292 017
400,00 560,00 3874 024
404,00 426,00 1980 +131
405,00 350,00 4936 038
405.00 355,00 6322 +045
405,00 360,00 4878 <04}
410,00 330,00 9978 +047
410,00 335,00 3942 028
410,00 340.00 3382 033
410,09 345,00 6190 038
410.00 350,00 4022 +031
410.00 355400 3890 047
410.00 360,00 3648 +031
410,00 365,00 3260 029
410,00 370,00 1744 1025
410,00 375,00 1B44 +024
410.00 380.00 2300 +029
410,00 385,00 1872 +026
410.00 390,00 2806 +047
415,00 330,00 3322 0.000 WATER
415,00 335,00 4178 0,000 WATER
415,00 340,00 3428 +02%
415,00 345,00 6420 1047
415,00 350,00 4124 +040
415.00 355,00 3344 +040
415,00 360,00 1990 033
415.00 365,00 2438 026
415,00 370,00 28%1 035
415.00 375,00 1868 024
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TABLE 1
IN-SITU GANA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{N,S)  SITE-Y{(E,W) CPH arad/hr
415.00 380.00 2568 +048
415.00 385,00 2470 033
415,00 390,00 2412 +029
420,00 -100.00 3324 +033
420,00 -80.00 4182 033
420,00 -60.00 3674 +033
420.00 -40.00 4038 038
420,00 -20,00 2962 +033
420,00 0.00 2438 038
420,00 20,00 3386 035
420.00 40.00 2390 +041
420,00 60,00 3116 031
420.00 80.00 2894 031
420,00 100,00 3220 +038
420,00 120.00 3246 +035
420,00 140,00 3250 »031
420,00 160,00 2618 026
420,00 180,00 3482 ,014
420,00 200,00 6030 +048
420,00 220,00 3474 +036
420,00 240,00 4832 1026
420,00 243,00 3656 1024
420,00 250,00 31460 024
420,00 233,00 3326 021
420.00 260,00 3100 +024
420,00 280,00 4040 +038
420,00 300,00 3760 031
420,00 320,00 2914 0,000
420,00 330.00 2546 0.000 WATER
420,00 335,00 3028 0,000 WATER
420.00 340,00 3822 +034
420,00 343,00 3338 +040
420.00 350400 3056 028
420.00 355,00 4224 +040
420,00 360,00 6895 +035
420,00 365,00 9540 +054
420.00 370,00 2192 023
420,00 37500 2294 W29
420,00 380,00 15445 032
420,00 385,00 3408 +045
420,00 390,00 3180 2043
420.00 400,00 5010 026
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TABLE 1
“IN-SITU GANNA-RAY MEASURENENTS USING A CONE SHIELDEDR 2 inch x 2 inch Nl CRYSTAL (SPA-3), 12 inches ABOVE THE GROUNE, AND

BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X{N,5) SITE-Y(E,W) CPX arad/hr
420,00 403,00 2794 1029
420,00 410,00 4324 +041
420,00 415,00 1770 017
420,900 417,00 2808 +031
420,00 339,00 2366 033
420,00 540.00 2784 024
420,00 560,00 3976 035
425.00 240.00 3520 +024
425,00 245,00 3962 0.000 WATER
425,00 250.00 4966 +038
425,00 253.00 9254 +035
425,00 330,00 1860 0,000 WATER
425,00 335,00 3896 0,000 NATER
425,00 340,00 3598 +022
425,00 345.00 4582 016
425,00 350,00 4672 +050
425,00 355,00 4340 029
425,00 360,00 4402 +052
425,00 363,00 4404 +022
425,00 370.00 2388 1024
425.00 375,00 2778 028
25,00 380,00 3162 017
425.00 385,00 2130 +026
425,90 390,00 2722 1035
425,00 395,00 2330 03
425,00 400,00 13630 +198
425,00 405,00 12502 1207
25,00 410,00 9440 211
475,00 415.00 3484 0.000 WATER
430,00 235,00 6618 026
430,00 240,00 9176 0,000 WATER
430,00 245,00 3882 0,000 WATER
430,00 250,00 15250 036
430.00 255,00 14024 0,000 WATER
430,00 260,00 3830 019
430.00 330,00 372 0,000 WATER
430,00 335,00 33%0 022
430,00 340,00 4240 029
430,00 345,00 6316 +081
430.00 150,00 5652 +041
430,00 355,00 965 +062
430,00 360,00 7636 0.000 WATER
PRINT DATE: 07/07/83 PAGE 59

A-57



TABLE 1
IN-GITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12°) hP-210

SITE-X(N,S)  SITE-Y(E,W) CPH wrad/hr
430,00 365,00 3156 028
430.00 370.00 24359 +041
430,00 375400 1878 022
430,00 180.00 1828 012
430,00 383,00 2184 +029
430,00 390.00 1932 »048
430,00 395.00 2680 +050
430,00 400,00 20006 193
430.00 405.00 8418 » 233
430,900 410,00 17910 N
430,00 415,00 4336 038
435.00 230,00 3364 +019
435.00 235,00 9152 0,000 RATER
435,00 240.00 9132 0.000 WATER
433,00 245,00 2310 0,000 WATER
435.00 250,00 3944 +040
435,00 255,00 5498 0.000 WATER
435,00 130,00 2956 0.000 WATER
435,00 335,00 3936 0,000 WATER
435,00 340,00 6938 040
435,00 345,00 11058 097
435,00 350,00 76280 0,000 WATER
435.00 355.00 35452 072
435,00 366.00 40220 1697
435,00 365,00 4222 +026
435,00 370,00 2399 +032
435.00 373400 3078 +024
435,00 380.00 3184 1024
435,00 385,00 3400 022
435,00 390,00 1784 +028
435,00 395.00 2020 +029
435.00 400,00 4938 +181
435,00 405,00 y432 037
435.00 410,00 4448 1019
435,00 413,00 3110 035
434,00 430,00 2188 1031
440,00 -80.00 3992 +054
440,00 -60.00 3496 +048
440,00 -40,00 4230 ,038
440.00 -20,00 3406 +024
440,00 0,00 2278 +052
440,00 20,00 2654 21
PRINT DATE: 07/07/83 PAGE 36




"IN-SITU GAMMA-RAY MEASURENENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND

SITE-X(N,5)

TABLE 1

BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-Y(E,W)

440,00
440,00
440,00
440,00
440,00
440,00
440.00
440.00
440.00
440,00
449,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
440,00
445,00
445,00
445,00
445,00
445,00
445,00
445,00

40,00

60,00

80,00
100,00
120,00
140,00
160,00
180,00
200,00
220,00
235,00
245,00
250,00
255,00
260,00
286,00
300,00
320,00
330,00
335,00
340,00
345,00
350,00
355,00
360,00
365,00
370,00
375,00
380,00
385,00
390,00
400,00
405,00
940,00
542,00
240,00
245,00
250,00
255,00
330,00
335.00
340,00

SPA-3(12") HP-210
CPR arad/hr
2062 035
2812 +038
2176 026
3056 026
34628 +04B
3424 +048
3278 041
3790 026
3610 +055
4156 033
2728 0,000
4306 0,000
2922 0,000
3420 6,000
4196 035
3074 1022
4914 +028
4536 +021
3024 0,000
3458 0,000
37087 043
233664 +01
197732 0.000
100456 0.000
10952 + 064
10886 133
4480 032
1898 ,014
1853 +030
1660 019
1708 +022
2735 028
4422 035
2370 031
2348 +024
2646 0,000
7748 0.000
4920 0,000
4454 0,000
22684 0,000
3094 028
3618 »038

WATER
WATER
WATER
WATER

WATER
WATER

WATER
WATER

WATER
WATER
WATER
WATER
WATER
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TABLE 1
IN-GITU GAMMA-RAY NEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*)  HP-210

SITE-X(N,S)  SITE-Y(E,¥) CPi srad/ht
443,00 345,00 3976 041
443.00 350,00 3104 045
445,00 395,00 6576 +057
445,00 360,00 6156 ¢.000 WATER
443,00 363,00 7038 047
443,00 370,00 9126 039
445,00 375,00 3848 028
445,00 380,00 1616 +041
445,00 385,00 1708 +031
445,00 390,00 1700 095
430.00 240,00 2626 0.000 WATER
430,00 245,00 10362 0,000 WATER
450,00 250,00 33564 0,000 WATER
430,00 235,00 4160 0.000 WATER
450,00 330,00 3518 0,000 WATER
430.00 135,00 4790 »028
450.00 340,00 2368 036
450,00 345,00 3318 + 045
430,00 350,00 3482 +036
430,00 355,00 2248 +031
450,00 360,00 3188 +038
450,00 165,00 3126 021
430,00 370,00 INng 034
430,00 375,00 2634 019
450,00 380,00 3974 1024
450,00 385,00 1832 +038
450,00 390.00 2020 . 028
435,00 240,00 2306 0.000 WATER
435,00 245,00 4936 0.000 WATER
435,00 250,00 3844 0. 000 BATER
435,00 255,00 2388 0,000 WATER
435,00 370.00 3946 »041
433,00 375,00 2480 035
435,00 380,00 2178 021
435.00 385.00 1598 019
435,00 390,00 2295 1036
460,00 -80.00 3876 047
450,00 -60,00 4450 +050
450,00 -20,00 3678 +035
460,00 0.00 2662 035
460,00 20,00 2908 026
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TABLE 1

- IN-SITU GAMMA-RAY NEASURENENTS USING A CONE SHIELDER 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

inches AROVE THE GROUND, AND

SPA-3(12%) HP-210
SITE-X(N,S)  SITE-Y(E,W) CPH arad/hr
440,00 40,00 2306 1022
460,00 60.00 2898 +031
460.00 80.00 2664 029
450.00 100,00 2398 1022
466,00 120,00 3262 035
460,00 140,00 3156 +033
460,00 160.00 2960 031
460,00 180.00 3458 +043
460,00 200,00 5908 029
440,00 220,00 3740 022
440,00 240,00 2578 0.000
460,00 260,00 3180 +040
450,00 280,00 3574 0,000
460,00 300,00 4388 +038
460.00 320,00 3790 043
460,00 340,00 4444 +029
460,00 360,00 4390 +040
460,00 380.00 2068 +040
460,00 400,00 2764 +026
450,00 429,00 2330 »028
460,00 323,00 2478 +024
440,00 540,00 3390 +043
445,00 25,00 2346 +019
465,00 30,00 2432 +041
465.00 3300 2328 +026
465,00 40.00 3492 +038
476,00 25400 2480 022
470,00 30,00 2398 »028
470,00 35,00 2332 022
470,00 40,00 S242 2029
470,00 190,00 1234 0.000 WATER
470.00 195.00 1858 0,000 WATER
470,00 200,00 3768 026
470,00 205,00 5230 +038
470,00 210,00 5320 2041
470,00 290,00 3578 014
479,00 295,00 2518 0.000 WATER
470,00 300,00 3666 +050
470,00 305.00 3856 047
470.00 310,00 3618 +038
470.00 385,00 2134 033
470,00 390,00 2470 +024
PRINT DATE: 07/07/83 PAGE 39

A-61




TABLE 1
IN-SITU GAMNA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPH arad/hr
470.00 39500 2354 028
470,00 400,00 6510 1041
470,00 405,00 5934 + 045
475.00 25.00 2786 +028
475.00 30.00 24536 035
475.00 35,00 2210 +024
475.00 40,00 3028 017
475,00 190,00 1620 0. 000 WATER
475,00 195,00 2370 0,000 WATER
475.00 200,00 2814 +041
475.00 205,00 5432 031
473,00 210,00 3752 +040
475,00 235.00 310 024
475,00 290,00 2612 000 WATER
475,00 295,00 9976 0.000 WATER
475,00 300,00 6606 0.000 WATER
473,00 305,00 4380 0.000 WATER
475,00 310,00 3798 026
475,00 383,00 3232 028
475,00 390,00 3012 +038
475,00 395,00 4344 031
475.00 400.00 9428 +060
475400 405.00 4574 4021
430.00 -60,00 4144 +045
480,00 -40,00 4002 + 035
480,00 -20,00 3936 +024
480,00 0.00 3232 1022
430,00 20,00 2574 040
480,00 25,00 2376 033
480,00 30,00 2288 021
480,00 35,00 2436 +026
480.00 40.00 3123 029
480,00 60,00 3262 036
480,00 80.00 2824 +059
480.00 100.00 2574 035
480,00 120,00 3062 »035
480,00 140,00 2898 029
480.00 160,00 6720 031
480.00 180.00 2574 040
480.00 190,00 2878 0,000 WATER
480.00 195.00 2720 0.000 WATER
430,00 200.00 3244 +040
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TABLE 1

IN-SITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nl CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-X{N,S)

SITE-Y(E,W)

480,00
480,00
480.00
480,00
480,00
480,00
480.00
480,00
480,00
480,00
480,00
480,00
480,00
480,00
480,00
480,00
480,00
480.00
480,00
480.00
480,00
480.00
480,00
480,00
480,00
480.00
483.00
485,00
485,00
485,00
485,00
485,00
485,00
485,00
485,00
483,00
485.00
485,00
485,00
485,00
485,00
483.00

205,00
210,00
220,00
230,00
235,00
240,00
260,00
280.00
290,00
295,00
300,00
305.00
310,00
320,00
340,00
360.00
380,00
385,00
390,00
395,00
400,00
405,00
462,00
509,00
520,00
940,00
190,00
195,00
200,00
203,00
210,00
230,00
235,00
240,00
245,00
250,00
300,00
310,00
315,00
320,00
385,00
390,00

SPA-3(12%) HP-210
CPX arad/hr
4580 O35
5382 +028
5180 038
5884 +048
7086 031
3696 021
3748 0.000
3230 0.000
J418 0.000
3582 0,000
10512 +055
6722 +033
3624 038
4040 024
3182 031
4702 +031
2438 036
3998 +036
15682 . 081
4344 035
4874 047
2780 +033
2296 041
2510 014
2624 K3
3444 045
2832 022
3230 022
2718 1024
3944 031
5228 +O45
4838 041
11498 024
7236 +028
3186 024
2128 024
6648 059
21774 035
4406 + 048
4396 031
2968 +038
14534 ,081

WATER
WATER
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X{N,S)  SITE-Y{E,W) CPM arad/hr
485,00 395,00 3374 +036
485,00 400,00 3044 029
485,900 405,00 4092 026
490,00 50,00 3502 +024
4%0.00 35.00 4756 02
490,00 60,00 3352 022
490.00 $3:00 2812 022
499,00 190,00 2922 021
490.00 195,00 2996 041
490,00 200,00 3014 +031
450,00 205.00 2708 029
490,00 210,00 4412 1036
490,00 230,00 4880 047
490,00 235,00 7298 +026
4%0.00 240,00 7868 +041
490.00 245,00 2806 »031
490,00 250,00 2096 021
490,00 300,00 5636 052
490.00 305,00 5028 028
490.00 310,00 5784 131
490.00 315,00 4326 031
490,00 320,00 4064 036
490,00 325.00 3114 031
490.00 330,00 1768 017
490,00 335,00 2670 +028
490,00 340,00 3092 2035
4%0.00 383,00 1458 016
490.00 390.00 2302 +045
499,00 395400 3254 + 029
490,00 400,00 3114 +035
490,00 405,00 5440 .38
495.00 30.00 3870 +033
495,00 55,00 7834 »028
495,00 60,00 4236 +034
495.00 63,00 2548 019
495,00 190.00 2234 0,000 WATER
495,00 195,00 2604 028
495.00 200,00 2986 935
4%5.00 205,00 2996 026
495,00 210.00 3068 +022
495,00 230,00 5134 038
495.00 235,00 3538 ,028
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TABLE 1
- IN-5ITU GANNA-RAY NEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mal CRYSTAL (S5PA-3), 12 inches ABOVE THE GROUNID!, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,8)  SITE-Y(E,W) CPH arad/hr
495,00 240,00 4898 048
495.00 243,00 3704 »022
495,00 250,00 3802 +040
495,00 310,00 25650 +067
495.00 315,00 4878 +026
495,00 320,00 3646 +031
495,00 325,00 1938 014
495.00 330,00 8418 028
495.00 335.00 2740 +035
495,00 340,00 2754 035
500.00 -40,00 3736 +035
500.00 -20.00 4228 033
500,00 0.00 3130 054
500,00 20,00 3646 +041
500,00 40,00 3136 +026
500,00 50,00 3126 033
500,00 35,00 5878 036
500,00 60,00 3337 040
500,00 65.00 2568 014
300,00 80,60 3008 + 035
500,00 100,00 2750 028
500,00 120,00 2848 +031
500,00 140,00 2708 021
300.00 160,00 2520 4035
500,00 180,00 2276 026
500,00 200,00 3110 031
300,00 220,00 5386 +054
500.00 230.00 5610 054
500,00 235,00 4974 +036
500,00 240,00 9479 »041
500,00 245,00 778 057
500,00 250,00 29780 1066
500,00 260.00 3532 + 045
500,00 280,00 8000 +045
300,00 290,00 18022 1084
300,00 300,00 22422 +100
500,00 305,00 47364 +188
300,00 310,00 11542 +055
500,00 315,00 4830 028
500,00 320.00 4058 +039
500,00 325,00 3626 +026
500,00 335,00 2460 +031
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12") HP-210

SITE-X(N,S)  SITE-Y{E,W) CPH srad/hr
500.00 340,00 2508 031
500,00 360,00 2194 4028
500,00 380.00 1040 017
300,00 400,00 1768 038
500,00 460,00 2046 033
500,00 911,00 3070 +038
500,00 520,00 3248 038
300,00 340,00 3378 +033
503,00 403.00 2046 038
505,00 30.00 3336 1022
505,00 35,00 4094 ,038
505,00 60,00 2584 .028
505.00 65,00 2746 033
305,00 120,00 2304 019
505,00 125.00 2678 035
505,00 130,00 3486 029
503,00 13500 2964 022
505.00 310,00 20868 +090
505,00 320,00 4768 028
505,00 325.00 3050 +028
505,00 330,00 10678 026
505,00 335,00 4256 036
505,00 340,00 3932 +033
305,00 420,00 2514 +024
510,00 70,00 2580 014
510,00 7300 2224 022
510,00 80,00 2132 028
510,00 8300 2564 016
510,00 70.00 2752 +028
310,00 120.00 2634 035
510,00 125,00 24638 012
510,00 130,00 16430 1095
510,00 135,00 3334 4033
510,00 240,00 5588 035
510,00 250,00 117084 183
510,00 260,00 9626 +050
510,00 270,00 5420 +036
510,00 280.00 33392 1198
510,00 290,00 10274 057
510,00 300.00 25062 +238
310,00 310,00 17670 223
510,00 325,00 4410 +038
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TABLE 1
" IN-SITU GAMNA-RAY MEASUREMENTS USING A COME SHIELDED 2 inch x 2 inch Nl CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12*) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPH arad/hr
510.00 330,00 6884 048
510.00 335400 3722 028
510,00 340,00 7562 +036
310,00 345,00 2792 014
914,00 440,00 2756 052
515,00 70,00 2620 +028
515,00 7500 2466 03
915,00 80.00 2310 +033
515,00 85,00 4674 +041
513,00 70,00 3912 +038
515.00 120,00 3224 021
515.00 125,00 3642 +043
515.00 130,00 7886 033
315,00 135,00 6338 +028
515,00 285,00 31504 +A35
915,00 310,00 23866 +133
515,00 320,00 6868 028
315,00 325,00 5168 045
515,00 330,00 8030 00
915,00 33500 10356 +029
515,00 340,00 4034 +035
520,00 -40,00 3474 1029
520,00 =20.00 4152 2052
320,00 0.00 3526 +031
520,00 20,00 3282 057
520,00 40,00 2422 +038
520.00 60,00 3318 +031
920,00 70,00 2506 019
520,00 75,00 2562 +045
52000 80,00 4434 +044
520,00 85,00 4226 028
520.00 90.00 3250 +028
520,00 100,00 2380 +028
520,00 120.00 4393 1028
520,00 125,00 5936 +036
520,00 130.00 7922 045
520,00 135,00 10260 041
520,00 140,00 6485 072
520,00 160,00 33%0 033
920,00 180,00 3584 033
520,00 200,00 2658 019
520,00 220,00 2444 +031
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' TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUNL, AND
BETA DOSE RATE NEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{Ns5) SITE-Y(E,®) CPH arad/hr
520,00 240,00 6014 034
520.00 250,00 27262 N
520,00 260,00 26192 + 283
520,00 270,00 32474 148
520,00 285,00 13506 088
520,00 290.00, 30088 +181
520.00 295,00 30478 247
520,00 300,00 15297 +089
520,00 305.00 17480 +114
320,00 310,00 10866 072
520,00 315,00 104650 133
520,00 320.00 8044 109
520,00 325.00 5440 104
520,00 330.00 11328 0,000 WATER
520,00 335.00 8284 + 066
520,00 340,00 4944 1033
520,00 360,00 3940 057
520,00 380,00 1128 0,000
520,00 400,00 790 0.000
520,00 500,00 2904 4929
520,00 520,00 4024 033
523,00 180.00 1718 029
025,00 70,00 2504 019
52500 75.00 3004 019
52500 80,00 2474 018
525,00 85,00 2422 006
525.00 90,00 2940 022
525,00 120,00 4402 021
523,00 125,00 4612 043
525,00 130,00 8946 N
525,00 133.00 5938 +041
525,00 120,00 3228 026
525,00 155,00 4034 1026
525,00 160,00 3044 1029
525,00 165,00 2596 021
525.00 170,00 2858 024
525,00 285.00 10704 105
325,00 290.00 24404 21
525,00 295,00 16282 171
525,00 300,00 40472 .078
525,00 315,00 10576 ,088
525,00 320,00 7426 10467
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TABLE 1
“IN-SITU GAMNA-RAY MEAGUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nal CRYSTAL (SPA-I), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S)  SITE-Y(E,W) CPX arad/hr
525,00 325,00 5560 028
525,00 330,00 7902 093
525,00 335,00 5520 031
530,00 70,00 2222 +024
530.00 75,00 2330 019
330,00 80,00 2452 +022
530.00 85,00 2498 +024
330,00 90.00 2398 021
530.00 120,00 4814 035
330.00 125,00 8242 055
530,00 130,00 8278 048
530.00 135,00 5804 026
530,00 140,00 o554 041
530,00 150,00 9244 4052
30,00 135,00 3060 016
530,00 160.00 3210 +063
530,00 165,00 3116 022
530,00 170,00 2538 +022
330,00 250,00 9916 047
530,00 260,00 28372 097
530,00 270,00 44854 + 245
330.00 280,00 15912 +186
530,00 290.00 13780 095
330.00 300.00 7220 192
530,00 320,00 16920 +083
530,00 25.00 7124 +066
530,00 330,00 7436 045
330,00 335,00 4606 1024
535,00 125,00 5034 028
335.00 130,00 5798 +035
535,00 150,00 4660 028
335,00 155,00 4800 +050
335,00 160,00 3524 017
535,00 165,00 4174 079
535,00 170,00 2022 035
535.00 305,00 6332 1045
335,00 310,00 9456 +048
335,00 315,00 12768 +074
535.00 320,00 8022 +067
335,00 325,00 3902 +048
535,00 330,00 4684 031
335,00 335,00 3964 »031
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TABLE 1
IN-SITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X{N,5)  SITE-Y{E,¥) CPH arad/hr
540,00 0.00 3984 047
540,00 20,00 4008 043
540,00 40,00 2908 1031
540.00 60.00 2754 024
340.00 80,00 2374 +029
540,00 100,00 2984 054
540.00 120,00 7242 045
540.00 140,00 7046 +048
340,00 150.00 4764 026
540,00 153,00 5698 +040
340,00 160,00 7733 060
540.00 165.00 2661 019
540,00 170,00 2064 026
540.00 180,00 1948 ,038
340,00 200,00 1282 1022
540,00 220,00 966 +026
340,00 240,00 5286 +059
540,00 250.00 5778 059
540.00 235,00 5334 +055
540,00 260,00 5797 084
540,00 263.00 4646 +043
540.00 270,00 5316 + 064
340.00 275,00 3542 1069
540,00 280.00 5009 +082
540,00 285,00 4592 4052
540,00 290,00 4432 059
540,00 300.00 4790 02
540,00 310.00 6836 041
340,00 315,00 7728 071
540,00 320,00 6095 035
540,00 340,00 3808 +038
540,00 360,00 3752 022
540,00 380,00 3700 026
540,00 500,00 3094 021
540,00 520,00 3686 041
543,00 500,00 29%0 028
545,00 150,00 4436 036
545.00 155,00 3958 028
545,00 160,00 4570 +048
545,00 165,00 5006 031
545,00 170,00 1862 014
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TARLE 1

* IN-GITU GANNA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Nel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AN
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-X{N,8)

SITE-Y(E,W)

545,00
435,00
545,00
43,00
545,00
545,00
545.00
345,00
545,00
543,00
45,00
350.00
530,00
550,00
350,00
330,00
550,00
53000
550,00
350,00
550.00
950,00
550,00
350,00
950,00
560,00
560,00
960,00
360.00
360.00
360.00
960,00
560,00
560,00
560,00
360,00
560,00
560,00
960,00
560,00
560,00
360.00

250,00
253,00
260,00
265,00
270,00
275,00
280,00
285,00
290,00
310.00
315,00
150.00
155,00
160.00
165,00
170,00
250,00
253,00
260,00
265,00
270400
275400
286,00
285,00
250.00
-20.00
0.00
20,00
40,00
60,00
80,00
100,00
120,00
140,00
160,00
180,00
200,00
220,00
240,00
260,00
280,00
300.00

SPA-3(12°) HP-210
cPx arad/hr
5508 +062
5540 057
5490 +O40
5640 112
5636 097
3972 » 049
5282 + 084
5388 028
4818 OB
5130 040
4766 033
4616 035
4480 1036
4940 ,038
3832 031
1928 1036
9428 029
5320 022
5184 + 040
6224 035
6104 072
S416 022
4762 029
4074 (024
3914 024
4100 050
3770 +043
3894 043
4508 038
2828 033
2832 O3
4626 +047
5278 +043
5524 +069
5260 +032
3570 021
1392 +026
964 02
1616 0.000
5422 1062
3948 034
3972 +040
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACX CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S5) SITE-Y(E,W) CPu arad/hr
560,00 320,00 3848 036
360,00 140,00 4112 028
560,00 360.00 4434 041
560,00 380,00 4492 ,043
560,00 400,00 2338 +036
540,00 500,00 2484 031
560,00 520,00 3880 033
366,00 400,00 3220 .028
570,00 150,00 3754 038
570.00 135,00 3280 033
570,00 140,00 3280 026
570.00 165,00 3708 031
570,00 170.00 4154 028
575,00 190,00 3098 929
979,00 155,00 3550 033
375,00 160,00 4044 041
579,00 143,00 4580 1048
373,00 170.00 3736 035
580,00 0.00 4390 043
580,00 20,00 4052 041
580.00 40,00 4096 059
580,00 40,00 4104 031
580,00 80,00 4134 043
580,00 100,00 2454 033
580.00 120,00 28%0 043
580,00 140,00 5864 +031
580,00 150,00 3258 041
380,900 193,00 3284 ,038
580,00 160,00 413 060
580,00 163,00 4474 047
580.00 170,00 3778 +03B
580.00 180,00 33536 050
580,00 200.00 3452 ,048
380,00 220,00 2220 +038 \
580,00 240,00 3410 029
580,00 300,00 3708 043
580,00 320,00 3852 038
380,00 340,00 4044 +033
580,00 360,00 4350 2048
580,00 380,00 4322 »052
580,00 400,00 3812 034
380,00 420,00 3308 »041
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“IN-SITU GANMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3),

SITE-X(N,8)

TABLE 1

BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SITE-Y(E, W)

580,00
584.00
585.00
585,00
585,00
585.00
583,00
590,00
590.00
390,00
590,00
390.00
594,00
600,00
400.00
600,00
600.00
600,00
600,00
600,00
600,00
600.00
600,00
600,00
600,00
600.00
600.00
600,00
600,00
600,00
600.00
600,00
600,00
600,00
605,00
607.00
610,00
610.00
610,00
610.00
610,00
610,00

500,00
420,00
150,00
155.00
160,00
165.00
170,00
150,00
155.00
160,00
165,00
170.00
440,00
0,00
20,00
40,00
60,00
80.00
100,00
120,00
140,00
160,00
180,00
200,00
326,00
340,00
360,00
380.00
400,00
420,00
440,00
460,00
480,00
300,00
460,00
480,00
90,00
95.00
100,00
105,00
110,00
390,00

SPA-3(12") HP-210
CPN arad/hr
2608 026
2954 029
3472 +035
3518 ,033
3948 + 048
4438 059
4214 052
2472 021
3760 +021
4082 029
4488 +026
4184 041
2918 +017
4232 033
3818 038
3598 041
4644 036
3708 028
3276 028
2346 034
2694 + 043
2638 043
4738 .04B
4968 048
3878 052
4056 +033
4244 +048
4084 +050
3974 +033
4204 031
3204 031
2352 0.000
1980 0,000
2876 +028
3238 +019
3048 +026
3534 +024
4818 057
3740 031
3492 2040
3018 024
3980 028

~
&

inches ABOVE THE GROUNE, AND
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TABLE 1 '
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch Mel CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S)  SITE-Y(E.W) CPH arad/hr
610,00 395,00 3748 031
610,00 400,00 3932 040
610,00 405.00 3918 + 040
610,00 410.00 3942 +043
615,00 20,00 5090 +059
615.00 959,00 4820 +054
615,00 100.00 4004 036
615,00 105.00 4126 +029
615.00 110.00 3328 +021
613.00 390,00 4396 +028
615,00 393,00 3586 019
613,00 400,00 3888 +036
613,00 403,00 3634 +040
613,00 410,00 3798 040
620,00 20,00 4146 054
620,00 40,00 4538 4052
620,00 60,00 4078 1035
620,00 80,00 3300 036
620.00 90,00 5056 +048
620,00 95,00 4470 »048
620.00 100,00 4870 +058
620,00 105,00 3796 +040
620,00 110.00 3468 +036
620,00 120.00 3516 +045
620,00 140,00 3976 +053
$20.00 160,00 3068 036
620,00 360,00 4090 035
620,00 380,00 4118 +040
620,00 390.00 3786 »029
620,00 395,00 3796 +038
620,00 400,00 5040 +090
620,00 403,00 3744 »048
620,00 410,00 3760 028
620,00 420,00 4236 +033
620,00 440,00 398 + 045
620,00 460,00 3928 +031
625,00 90.00 4586 041
625,00 9500 4596 +033
625,00 100,00 3356 + 060
623,00 105,00 3006 +062
625,00 110,00 4000 +045
425,00 390,00 3914 035
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. TABLE 1
IN-SITU GANMA-RAY NEASUREMENTS USING A CONE SHIELDEDR 2 inch x 2 inch Mol CRYSTAL (S5PA-3), 12 inches ABOVE THE GROUND, ANL
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12°) HP-210

SITE-X{N,5) SITE-Y(E,W} CPN arad/hr

625,00 395,00 3560 022

25400 400,00 3574 031
625,00 403,00 3662 041
625,00 410.00 3838 +038
630,00 90,00 4598 +035
630,00 23,00 4734 +040
630,00 100,00 5300 052
630.00 105,00 4988 +048
630,00 110,00 4940 029
630,00 390,00 3892 022
630,00 395,00 2260 048
630,00 400,00 3426 040
630,00 405,00 3408 033
630,00 410,00 3630 +038
635,00 90.00 4790 +047
635,00 23,00 4190 040
635,00 100,00 5084 0959
635,00 105,00 4600 +035
635,00 110,00 5228 054
540,00 40,00 4790 4035
540,00 60,00 4480 +040
640,00 80.00 4996 032
640,00 90,00 4466 +059
640,00 99.00 3908 +047
640,00 100.00 2345 +0%52
540,00 105,00 D618 +062
640,00 110,00 9132 +076
640.00 120,00 3940 052
640,00 140,00 4226 033
640,00 380,00 3974 033
640.00 400.00 3322 +035
640,00 420,00 3578 026
640,00 440,00 3644 036
645,00 90,00 4822 1062
645,00 95.00 4326 +043
645,00 100,00 5218 1057
645,00 105,00 5114 1047
645,00 110,00 5250 +043
630,00 20,00 4434 041
630,00 95.00 4758 +054
650,00 100,00 9410 +047
650,00 103,00 4970 +048
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TABLE 1
IN-SITU GAMMA-RAY MEASUREMENTS USING A CONE SHIELDED 2 inch x 2 inch NeI CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND
BETA DOSE RATE MEASUREMENTS AT THE GROUND SURFACE
SHPACK CHARACTERIZATION

SPA-3(12%) HP-210

SITE-X(N,S) SITE-Y(E,W) CPN arad/hr
630,00 110.00 4700 +030
660,00 40,00 4684 029
660,00 60,00 3920 043
860,00 80,00 4088 +030
660,00 100,00 4730 035
660,00 420.00 3844 047
680,00 60,00 4628 + 040
PRINT DATE: 07/07/83 PAGE 74

A-76




TABLE 2

RADIOMUCLIDE CONCENTRATION IN SURFACE SOIL SAMPLES

SHPACK CHARACTERIZATION

~omm==m————CONCENTRATION (»Ci/g #/- 2 §igaa)-=m-nnn-mmm-m-

SITE-X(MS) SITE-Y(E+W) RADIUN-226 URANIUM-234 URANIUM-235 URANIUM-238
4,00 -30.00 J /- +030 X
10.00 15000 05 t/- 01 1095 1
20000 60000 o3 4/- 02 0257 1.3 ¢/- 1.2
25000 ’100.00 02 /- 1 00‘7 4,4 /- 107
40,00 -10.00 B ¢/~ 2 0039
‘0000 5°0°0 04 +/' 01 0101 t
60.00 ’180000 03 +/- +034 3
70000 125000 .5 /- Y 2'7 /- 1.3
80000 ZSON o6 /- o 0150 t
80000 70000 ob /- W1 10‘9 X
85000 -BSOW W9 -2 +038 4
85-00 45000 b +/- W1 0135 1
90000 ’30000 W6 /- 02 0092 3
90.00 125,00 4 J720 t
20,00 150.00 I VA 210 t

100.00 150.00 t 736,0 +/- 4,0 46.7 141,0 +/- 2.0
100000 185000 ok /- 1 0116 3
100,00 210,00 16.0 /- 7 +088 3
100000 230000 4 0045 108 +/~ o9
100000 250~°° 04 +/' 01 0047 3
110.00 110,00 R 7ENY 101 ¢
110,00 125,00 b ¢ 1450.0 +/-10.0 61.0 19.5 +/- .8B
115000 ‘185000 oA +/- 02 0227 X
120.00 165,00 ¢ 617.0 t/- 5.0 25.9 295.6 4/- 6.1
120,00 203.00 120 ]
125,00 130.00 B4 W26 ¢
130000 145-00 07 +/- 02 1,41 4
130000 165000 1 4/- 03 ¢120 4
130,00 185.00 oA +/- 2 +342 8.7 +/- 2.2
130000 210000 02 +/- 02 0111 z
135:00 70000 loo t/- 02 0201 3
140000 '200000 08 /- 02 0062 b ¢
140,00 -100.00 o3 4= L2 +049 1
140.00 39,00 s 156 1,1 4/- 1.2
1‘0000 190000 ol /- 02 22v5 64,0 +/- 30
135,00 180.00 3 ¢/~ W1 077 %
155000 210000 3-49 1100 +/- 108
160000 115000 05 +/- 1 110 1.0 +/- 102
165000 95000 9 /- 02 9007 ¢
165.00 195000 o7 /- 02 0235 302 t/- 306
170,00 170.00 4 182 z

3 N0 DETECTABLE ACTIVITY

U-235 CONCENTRATIONS: WITH NO INDICATED UNCERTAINTY, WERE AMALYZED AT ORMNL WITH 951 CONFIDENCE. RANGING FROM

2.5 T0 4.0, (REF. B)
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SITE-X{NsS)
170.00
170.00
170.00
175.00
180,00

- 180.00
180,00
-180.00
185'00
190.00
190.00
190.00
190.00
190.00
190.00
190,00
195.00
195.00
200,00
210.00
210,00
210,00
210,00
210.00
215.00
220.00
225.00
230,00
230.00
230,00
230,00
240,00
240,00
240,00
240.00
245,00
243,00
245,00
250,00
2500”
250.00
260.00
260.00

TABLE 2

RABIOMUCLIDE CONCENTRATION IN SURFACE SOIL SAMPLES

=w—=mmme———-CONCENTRATION (pCi/g +/- 2 Sidsa)

SHPACK CHARACTERIZATION

SITE-Y(E/W) RADIUM-226 URANIUN-234 URANTUM-235 URANIUN-238
195.00 8 /- 2 075 3
250000 3 /- 02 0051 X
279.00 W2 #- 1 047 3.7 /- 1.9

75.00 IR YA S| 024 §
135.00 3 -2 1400.0 $/-10.0 75.3 76,4 +/- 1.4
310.00 At/ 054 ]
330.00 33 /- 1 041 b g
350000 2 /- 2 041
90.00 74,0 +/- 1.4 .. 116 ]
‘215000 A t/- 02 +071 3
85»00 100 +/' -2 0081  {
115,00 d ot »280 1
210.00 3.4 4/~ 3 9.93 3
230000 03 +/- 02 0051 3
250.00 ¢ +32 3
270,00 J -0 054 ]
170.00 1t +470 1
210000 305 t/- 4 0541 b
300000 02 +/- 01 0170 b ¢
100.00 4.6 +/- .8 1.24 t
120,00 t 149.0 +/- 2.0 9.22 76,2 #/- 1.1
195000 07 +/- 02 5026 b §
230,00 Y- TE 0.31 1
270.00 4. 02 0.45 ¢
-140.00 ot 2 0.45 3
420,00 12t 984 3
120,00 ¢ 321.,0 4/- 3.0 21.4 222,0 +/- 3.0
215000 101 t/- 02 026 1
300,00 2,1 ¢/~ 3 379 t
320.00 1,0 #/- 3 3100.0 +/-10.0 199.0 254 t/- )7
200:00 01 t/- 02 t402 109 t/- 107
230,00 11 ¢/~ 23 201 3
330000 -5 t1- 22 494 7.2 /- 1.9
405000 03 +/" o2 v235 3
310000 02 /- 03 0126 9.6 /- 1.3
345,00 X 1235
425000 02 +/' 02 68300 +/- 5;0 1700 t/- 300 456.0 t/- 400
120,00 7 -3 100,0 +/- 2.0 21,0 #/- 1.0 316,00 t/- 4.0
2750& 02 +/- .1 52500 t/- 300 2702 22-5 t/- W7
320.00 3 646, 2560.0 +/-25.0
100.00 d 4/~ 02 +150 2,3 4/- 2.1
415.00 4 428 3

$ WO DETECTABLE ACTIVITY

U-235 CONCENTRATIONSs WITH NO INDICATED UNCERTAINTYs WERE ANALYZED AT ORNL WITH 95X CONFIDENCE, RANGING FROM

2.31 T0 4,02, (REF, )
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TABLE 2

RADIONUCLIDE CONCENTRATION IN SURFACE SOIL SAMPLES
SHPACK CHARACTERIZATION

———eeeemeee—~CONCENTRATION (pCi/8 /- 2 Sigea)--—------=n=m-

SITE-X(N:5) SITE-Y(E)W) RADIUN-226 URANIUK-234 URANIUX-235 URANIUKM-238
265,00 3.00 3 W72 1
265000 330000 02 +/' -1 1016 709 /- 1-6
276,00 230,00 3 1184 3
270,00 270,00 3 +340 5.7 #/- 1.9
270,00 295.00 3 4,28 b
275.00 290.00 2 1/ 1 +208 2.2 4/- .7
275000 310000 3 0208 b /- 107
275000 ‘3‘0'00 08 +/- A 32.3 11105 +/-11.1
280‘00 200.00 ok 1/~ 02 1706 /- b 0873 8»7 /- .4
280000 290.00 o1 4/- 02 +047 08 1/- 1.4
285-00 '65000 .5 +/- 02 0118 2-1 +/- 103
290000 270000 02 +/' 02 021 b 4
290,00 290,00 4 833 3
290000 320.00 o0 4/ ol 0454 X
305.00 440,00 % 59.5 98,6 +/- 7.2
310000 305000 'LIR 7L ] 0148 3
320000 35-00 05 t/- 02 0103 b ¢
320000 3“5000 ol +/- 41 0083 1

25,00 385,00 L] 517.0 /- 4.0 27.4 157.0 +/- 2.0
340,00 163,00 ] 12.8 )
345,00 380.00 ot/ 2 669.0 +/- 5.0 3.2 373.0 t/- 4.0
345,00 385.00 el 4/~ 42 210.0 +/-10.0 246 310.0 +/-10.0
355,00 296.00 ¢ 93,2 +/- 2.4 16,0 /- 1.0 403.0 t/- 5.0
360000 200000 03 +/- 02 0589 506 +/- 107
363.00 420,00 1.0 4/~ .2 380.0 +/- 4.0 19.58 158.0 +/- 2,0
370.00 300,00 b t/- 2 82.5 4/- 1.8 B4 1/ W6 233.0 +/- 3.0
376.00 345,00 4 +/- 1 +9520 59 /- 1.7
390,00 355.00 ¢ 4200.0 +/-100,0  1500.0 +/-100.0  7200.0 +/-100.0
396000 372000 03 +/- 02 124 X
400.00 350,00 3 6.87 22,2 4/ 3.0
410.00 350.00 o4 t/- 1 +335
420,00 240,00 3 319.0 +/- 7.0 160.0 4/-10.0  1490.0 1/-10.0
425000 355000 102 t/- 03‘\\ t355 3.1 t/- 200
430,00 255,00 B - 1N 1,68 11,2 +/- 2.4
430,00 330.00 ot/ 01 ; 7.77 3.8 +/- 2.1
430,00 370,00 d -2 1994 7 942 11.4 /- .5
440,00 240,00 3 10.9 +/- .6 4 t/- 0] 4,9 +/- .4
440000 345'00 3-5 +/- 03"“‘ 443 4
445-00 380000 03 +/- 01 0178 202 t/- 200
‘50000 250000 05 +/- 02 125»6 +/- 502
450.00 250.00 ¢ 151.1 ¢/- 2,0 16,0 t/- 1.0 304.0 +/- 3.0
450,00 350,00 3t 2 <044 ]

$ NO DETECTABLE ACTIVITY

U-235 COMCENTRATIONS: WITH NO INDICATED UNCERTAINTY; WERE AMALYZED AT ORNL WITH 952 CONFIDENCE, RANGING FROX

2,52 T0 4,0%, (REF. B)
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TABLE 2
RADIONUCLIDE CONCENTRATION IN SURFACE SOIL SAMPLES
. SHPACK CHARACTERIZATION

e ————CONCENTRATION (pCi/g +/- 2 Siga3)----------——-

SITE-X(NsS) SITE-Y(E,W) RADIUM-226 URANIUM-234 URANIUM-235 URANIUN-238
‘70000 210000 01 +/- 02 0083 X
A75.00 1035.00 g 4.2 289 X
480000 300.00 4 18200 +/- 300 19058 19600 t/- 3.0
485,00 235,00 4 799.0 +/- 5.0 30.0 +/- 3.0 427.0 +/- 4,0
483,00 390.00 3 417.0 +/- 5.0 18,0 +/- 1.0 289.0 +/- 4.0
490.00 330.00 4 098 t
495,00 35.00 W3 4=l 3,49 11.4 +/- 2.8
495,00 195.00 24/~ 2 «338 z
500.00 240,00 % 2.02 19.0 +/- 2.8
SOOOW 305000 03 t/- 02 2.14 ¢
510.00 130,00 3 2,08 t
510.00 340,00 5 - W2 242 4
520,00 80.00 NI VA 4051 1
320,00 295,00 ¢ 2920.0 +/-10.0 98.7 435.0 +/- 5.0
520,00 3290.00 3 265,0 +/- 2.0 17.83 118.0 +/- 1.0
525,00 160,00 ¢ 90 H]
330,00 125.00 2 1 1 42,8 #/- 1.2 3.84/- .3 118.8 t/- 3.7
535.00 150.00 z 4.17 z
535,00 320,00 3.0 /= 4 1704 ]
540.00 170,00 z 022 z
545000 280000 02 t/- '2 2063 3900 t/- 4,4
550000 160o°° 03 t/- 01 ‘604 |3
350.00 260.00 b1/~ 1094 1
580000 160000 03 /- 1 006 3
610,00 100.00 1 4032 1
620,00 400,00 A 4/-02 1 x
630‘00 100.00 03 t/- 02 0367 ¢
650,00 100.00 4t~ 02 047 %
1200000 85000 O2 /- 1 .13‘? b
1400.00 100,00 A /- 0.10 2.9 1/- 2,0

¥ NO DETECTABLE ACTIVITY

U-235 CONCENTRATIONS: WITH NO INDICATED UNCERTAINTY, WERE ANALYZED AT ORNL WITH 95X CONFIDENCE, RANGING FROM
2.51 TO 4.0%. (REF.3)

PAGE 4
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TABLE 3

RADIONUCLIDE CONCENTRATION IN SUBSURFACE SOIL SAMPLES
SHPACK CHARACTERIZATION

————-———--CONCENTRATION (PLi/g +/- 2 Siga)-------—----n-

DEPTH
SITE-X{¥s5) SITE-Y(Es¥) (FT) RADIUM-226 URANTUN-234 URANTUK-235 URANIUN-23B

35!00 60.00 100 At/- 03 0077 2,74/~ 1.5
15000 60000 200 56+/' 02 0041

35000 60000 300 102+/‘ 02 0045

35000 60,00 400 401+/‘ 03 +028

35‘00 60000 500 4.4/~ 4 0032

35,00 60,00 640 B.SH/- o4 D +039

35000 6°c0° 700 303+/' 03 0028

35.00 60.00 8.0 2.5t/ .3 030

90000 40.00 1.0 WO/ 02 +69

80000 40000 200 03+/' 01 017

80,00 40.00 3.0 71

80000 40000 4,0 20°+/' 02 026

80,00 40,00 5.0 4.5/~ .3 34

80000 40,00 600 5t1+/‘ -4 Al

100,00 100.00 1.0 94/~ W2 0235

100,00 100.00 2.0 24/ 02 1.1 12.24/- 2.1
100.00 100.00 3.0 Ot/- Wl 101

100000 100000 400 04+/' |1 O163 06+/" 1|4
100.00 100,00 5.0 24/- 2 «205

110,00 140,00 1,0 St 2 33.7 143,41/~ 4.3
110,00 140,00 1.0 1020,0+¢/-10, 34,04/ 4.0 B5.8¢/- 1.4
110,00 140.00 2.0 2,44/~ 2 2.40 9.4¢/- 1.8
110,00 140,00 3.0 Bt/- W2 4,09 7.6t/- 1.8
110.00 140,00 4,0 2064/~ .3 2.2 «9t/- 1.8
110,00 140,00 5.0 2.5/~ .2 5.56 3.0¢/- 346
110.00 140,00 6.0 1,24/- .2 1,76 2.84/- 3.9
110,00 140.00 7.0 Sidt/- 4 2.29

110-0'0 1‘0000 800 200+/‘ 02 2016 701*/" 1.9
135,00 180.00 1.0 St/ 2 9.54 112.14/- 5.4
135.00 189,00 2.0 A/~ 2 2.6 35,04/~ 2.7
135,00 180,00 3.0 TE- 42 1.84 42.04/- 3.3
135,00 180,00 3.0 34,34/~ 1.6 94/~ 3 33.44/- 2.0
135.00 180,00 4,0 1,56 27.2¢/- 2.8
135000 180900 500 03+/' 02 1'24 15.4+/' 204
135000 180000 600 o3+/' 02 1018 17«2+/' 207
135.00 180.00 7.0 A/~ 60 17.8¢/- 1.8
180.00 340,00 1.0 +045

180,00 340,00 2.0 It/- 02 04

% DUPLICATE ENTRIES INDICATE MORE THAN ONE SAMPLE WAS TAKEN AT EACH LOCATION

U~235 CONCENTRATIONS: WITH NO INDICATED UNCERTAINTY, WERE ANALYZED AT ORML WITH 95X CONFIDENCE, RANGING FROM
2,57 10 4.0, (REF.3)

PABE 1

A-81



TABLE 3
RADIONUCLIDE CONCENTRATION IN SUBSURFACE
SHPACK CHARACTERIZATION

———————-———-CONCENTRATION (pCi/g 4/~ 2 Sigas)

SOIL SANPLES

- i o o et i

DEPTH

SITE-X(NsS) SITE-Y(E,W)  (FT) RADIUM-226 URANIUN-234 URANTUM-235
180000 3‘0000 300 TH- 1 0036
180000 3‘0000 4.0 02+/- .2 0036
180000 340.00 500 o7+/‘ 02 1047
180000 340»00 600 02+/' 02 0051
180.00 340.00 7.0 047
180000 340000 800 03+/‘ ol 0045
200000 200000 100 102+/’ 02 1500
200000 200000 200 05+/' 01 405
200000 200000 300 W1t/ 02 2.61
200,00 200,00 4.0 It 02 2,10
200000 200000 5'0 06+/' '1 o039
200.00 200,00 8.9 At/- 1 068
200,00 200,00 7.0 .081
200,00 300,00 1.0 5 TE S 1094
200,00 300.00 2.0 W24/- 42 073
200,00 300.00 3.0 W3- ] 049
200000 300000 400 bt/- 02 0043
200.00 300.00 3.0 8t/- 42 051
200,00 300.00 640 049
200.00 300.00 7.0 A/~ 2 0435
200,00 300.00 g.0 B/~ 2 047
225.00 220.00 1.0 33764/ 2.8‘*§§\ 43
225,00 220,00 2,0 157104/~ 6.4 +30
225,00 220,00 .0 7.44-35 1,16
225,00 2000 A0 sI-13 | 2
225,00 220.00 3.0 86.2¢/- 1.3 i 96
225,00 220,00 60 14,04/~ V7 62
225.00 220000 700 453~8+/' 306 / W96
225.00 220,00 8.0 3.44/- 3.1 73
225.00 220,00 9.0 155.4¢/- 2.2~ 73
250.00 320.00 1.0 127.8
250000 320000 100 90000*/‘3000 20000+/'1°00
250,00 320,00 2,0 2,46
250.00 320.00 2.0 17.94/- 1.0 1.7¢/- .3
250000 320!00 300 03+/- 02 4030
250.00 320,00 3.0 30,74/~ 1.0 3.14/- 04
250,00 320,00 4.0 1,22
250.00 320.00 5.0 24- 1.07
250000 320000 600 01+/‘ 01 1007

URANIUN-238

3.04/- 146

361+/' 100

4.04/- 2.7
306+/' 09
09+/’ 07

06+/‘ 100

71.0+/°41.6

60v7+/‘1600

16460,0+4/-48.3
6200.04/-80.0
138,04/~ 6.1
106.04/- 2.0
133.5¢/- 4.9
179.0¢/- 3.0
44,01/~ 3.2
34,54/- 2.8
15.14/7- 2.9

§ DUPLICATE ENTRIES INDICATE MORE THAN ONE SAMPLE WAS TAKEN AT EACH LOCATION

U-235 CONCENTRATIONS: WITH NO INDICATED UNCERTAINTY, WERE ANALYZED AT ORNL WITH 95 CONFIDENCE, RANGING FROM

2,51 10 4.0X, (REF.S)
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VABLE 3

RADIONUCLIDE CONCENTRATION IN SUBSURFACE SOIL SAMPLES
SHPACK CHARACTERIZATION

—meeemeeeee—-CONCENTRATION (»(i/g 4/- 2 Sisma)

SITE-X(N:5) SITE-Y(EsW)
280.00 280.00
280,00 280,00
280,00 280.00
280.00 280,00
280,00 280,00
285,00 200,00
285.00 200,00
285,00 200,00
285.00 200,00
285.00 200.00
285.00 200,00
285.00 200,00
285.00 430,00
285.00 430.00
285,00 430,00
285,00 430,00
285.00 430,00
285,00 430,00
300,00 300,00
300.00 300,00
300,00 300.00
300,00 300,00
300.00 400,00
300,00 400,00
300,00 400.00
300,00 400,00
340,00 380.00
340,00 380,00
340.00 380.00
340.00 380.00
340,00 380,00
340.00 380,00
340,00 380.00
340,00 380.00
340.00 380,00
340.00 380,00
340,00 380.00
340.00 380,00

BEPTH
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: |
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RADIUM-226 URANIUM-234 URANIUN-235 URANIUK-238
55+/' 02 14025 5~0+/' 1¢9
o7+/' o1 7079 b.44/- 1.9

1700‘!‘/' 06 ? 6046
2.3¢/- 3 S.03
804+/' 05 2061
«30
.54/’ o -152
06+/' o1 0163
02+/’ 01 01‘3 1v4+/’ c9
O/ 1 096
05+/’ ol 0098
103
¢2+/' W 506+/' 107
24/ 1 12.04/- 2.3
4465,04/-10.0 19.0¢/- 1.0 369,0¢/- 9.0
g~ 2 124,44/~ 6.6
144,04/- 5.9
64.3t/- 5.2
¢7+/‘ 02 o54
‘oO*/' t3 11'92
0‘+/‘ 01 16037 o7+/' 200
Ot/- 12.67
W71
235 94/~ 1.9
.214
t/- el v 36
36v4 47200+/“ 802
1100.04/-10,0 25,04/~ 3.0 935,04/~ 7.0
4,48/- 47.7 294,04/-11.1
5980°+/' 600 1400+/' 200 29900+/“ 4,0
208+/’ 03 98'2 15314+/“ 507
241.0¢/- 4.0 13.04/- 1.0 235,04/~ 4.0
Bt/- 2 5462 37,64/~ 3.7
117.0¢/- 3.0 2.2¢/- A 116.0¢/- 3.0
o2+/' 01 5056 3702+/” 308
01+/' 02 102.1 6700+/“ 4,0
2078 2008+/“ 202
02+/’ 01 1007 2300+/“ 302

2 DUPLICATE ENTRIES INDICATE MORE THAN ONE SAMPLE WAS TAKEN AT EACH LOCATION

U-235 CONCENTRATIONS) WITH NO INDICATED UNCERTAINTY, WERE ANALYZED AT ORNL WITH 95X CONFIDENCE, RRANGING FROM
2,57 T0 4,01, (REF.D)
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TABLE 3

RADIONUCLIDE CONCENTRATION IN SUBSURFACE SOIL SAMPLES
SHPACK CHARACTERIZATION

—————e—CONCENTRATION (pCi/d /- 2 Siga)-——-----——-—-

DEPTH

SITE-X(NsS) SITE-Y(EsW)  (FT) RADIUN-226 URANIUN-234 URANIUM-235 RANTUM-238
340.00 380.00 900 05+/' 01 2'65 23.0+/- 2»3
435.00 348,00 L0 12,00 BN 1,16
435.00 348.00 200 8.04/- W3 ‘\ 30
433,00 348.00 3.0 88.0¢/- 1.3 \ +94
435000 3480” 400 ‘220““/" 209 !i 096
435.00 348.00 S.0 365 44/- 2.7 : 86
435000 348.00 6.0 22508+/’ 207 Il W31 1700"’/‘1500
435,00 348,00 7.0 109.14/- 1.4 »39
435,00 348.00 8.0 139.8¢/- 1.6 jﬁf 39
435.00 348.00 9.0 96.0t/- 1.3 7 /51
435000 348.00 1000 1480?4’/‘ 10‘ 051
496,00 296,00 9 34.64/- 7 Lold/- 1 11,3+/- .4
494,00 296.00 1.0 1.84/- .2 6.6 13.04/- 2.3
496.00 296,00 20 19.2¢/- 9 _ 1.93 12,04/~ 5.4
496,00 296.00 3.0 15.04/- 46 R 4,37 S.8+/- 3.3
496,00 296.00 4.0 Sedt/- o4 / +49 50,04/~ 1.8
496,00 296.00 3.0 .34/~ 3 +56
520000 320000 .5 2650°+/' 300 800+/‘ ] 110004’/‘ 2.0
520000 320000 05 379'04'/- 300 11'°+/‘ 100 101.0”/‘ 200
520.00 320,00 +3 358,04/~ 4.0 13.0¢/- 1.0 77.2¢/- 2.0
520000 320000 05 22600"'/' 200 509+/‘ A 6803“'/' 103
520.00 320,00 1.0 4,74/~ 166 76,04/ 6.9
520000 320000 2»0 501‘!’/‘ 03 1706 6500“'/‘ 5-0
520,00 320,00 3.0 744 5 19.9 97,04/~ 5.9
520000 320000 4,0 8.2¢/- .4 s 10.51 37.04/- ‘02
520000 320000 500 504+/' 05/ 10002 5600+/' 4.9
520000 320000 600 3920°+/' 500 1300‘*/’ 100 12660+/- 3n0
540,00 160.00 S 241,0/- 6.0 67,04/~ 3.0 1060,04/-10.90
540000 160.00 100 2805 176300"‘/‘1905
540000 160000 200 03‘1’/‘ 05 64593+/'13'2
540000 160000 200 1740°+/' 400 1800+/' 100 8040°+/' 9.0
5‘40000 160000 300 01+/' 02 20001‘1‘/‘ 7.4
540000 160.00 300 5707"‘/' 200 6n4+/' '7 274o°+/‘ 400
540,00 160,00 4.0 I/~ 02 106.0¢/- 5.8
540,00 180,00 4.0 28.94/- 1.3 J.04/- 4 120,04/~ 3.0
540000 160000 500 02+/" el 9304+/‘ 509
540.00 160.00 5.0 2209+/‘ 9 2:24‘/' 03 94n5’+/‘ 1‘8

$ DUPLICATE ENTRIES INDICATE MORE THAN OME SAMPLE WAS TAKEN AT EACH LOCATION

U-235 CONCENTARATIONS: WITH MO INDICATED UMCERTAINTY, WERE ANALYZED AT ORNL WITH 952 CONFIDENCE, RANGING FROM
2,51 70 4.0%. (REF.D)
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TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES X

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X{K,S)  SITE-Y(E.,¥) (FT)  PROBE CPH
-60,00 -40.00 0.0 12202
=60,00 -40.00 9 13954
=60,00 -40.00 1.0 14674
-60.00 =40,00 1.5 14024
-60,00 -40.00 2.0 13500
~60,00 -40,00 2.5 13042
-60.00 =40.00 3.0 12752
=60.00 ~40,00 3.9 12596
‘50000 -40 000 4.0 12504
-60.00 -40,00 4,5 12632
=60.00 -40,00 3.0 12454
=60.,00 -40,00 N 11690
=60.00 ~40.00 6:0 11146
-60,00 -40.00 63 10776
-60,00 -40.00 7.0 10052
‘60100 -40 000 705 9466
-60.00 -40.00 8.0 7174
-60.00 =40,00 8.5 9078
-60.00 -40.00 9.0 9196
=60.00 -40,00 9.5 9248
-60.00 -40.00 10,0 pan
-60.00 ~40,00 10.9 9526
=60.00 ~40.00 11.0 9730
=60,00 -40,00 11,5 9584
-60.00 -40.00 12,0 9772
=60.00 ~40,00 12,5 9850
-60.00 -40.00 13.0 10104
-60.00 -40.,00 13,5 10326
30,00 -100.00 0.0 10628
30.00 -100.00 ] 12518
30.00 -100.00 10 10948
30.00 -100.00 1.5 9038
30.00 -100.00 2,0 7340
30,00 -100.,00 249 6624
30,00 -100.00 3.0 8146
30,00 ~100.00 3.3 6458
30,00 -100,00 4,0 7026
30,00 -100.00 4,5 8054
30,00 -100.00 5.0 9902
30,00 -100.00 33 10284
30,00 -100.00 6.0 10698

¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLEDR AT A LOCATION

PRINT DATE: 07/07/83 PAGE 1
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TABLE 4 :
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES &

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT) PROBE CPH
30,00 ~100,00 8,3 10464
30.00 =100, 00 7.0 10438
30,00 -100.,00 7.3 10420
30.00 -100.00 8.0 10718
30.00 -100.00 8.3 10408
30,00 -100.00 9.0 10538
30,00 ~100.00 9.5 10132
30.00 -100.00 10.0 10556
30.00 -100,00 10.5 10542
30,00 -100.00 11,0 10500
30,00 -100.00 1.3 11252
30.00 -100,00 12,0 11734
30,00 -100.00 12,5 12334
30,00 -100.00 13.0 13304
35,00 60,00 0.0 29468
33400 60,00 +J 13956
3500 60,00 9 32598
35,00 40,00 1.0 16790
35.00 60,00 1.0 91274
35,00 60,00 1.5 20766
35.00 60,00 4.3 89964
3500 60,00 2.0 31862
35,00 60,00 2.0 139066
35,00 60,00 2,5 63328
3500 60,00 23 149448
35,00 60.00 3.0 79358
15,00 60,00 340 126030
35,00 60,00 345 98952
35,00 60,00 3.3 103542
35,00 60,00 4,0 42082
35.00 60,00 4,0 83746
35,00 40,00 4.5 36342
3500 60,00 4,3 44808
33400 60,00 5.0 26338
33,00 60,00 3.0 39482
35,00 60,00 NTH] 19262
35.00 60,80 343 42970
33.00 60,00 640 17390
35.00 60,00 6.0 28302
3500 60,00 6.3 18176
353,00 60,00 6:3 20284
& DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE? 07/07/83 PAGE 2




TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES %

SHPACK CHARACTERIZATION

CODRRINATES DEPTH  BOKEWOLE
SITE-X(N,S)  SITE-Y(E,W) (FT PROBE CPN
35.00 60,00 7.0 16858
35,00 60.00 7,0 16392
35.00 60,00 745 14534
3500 60,00 7.5 14032
35.00 60,00 8.0 14296
35,00 60,00 B.0 13166
35.00 60,00 9.0 13746
35,00 60,00 10.0 14368
35.00 60,00 11,0 13848
35400 60,00 11,6 13402
45,00 -25.00 0.0 10040
43,00 ~25.00 W9 10452
45,00 -25.00 1.0 8660
43,00 -25,00 240 582
45,00 ’25'00 205 9098
45,00 ~25.00 340 9356
45,00 =25,00 3.9 8170
45,00 =25.00 4,0 6810
45.00 =25.00 5.0 6282
45,00 ~25.00 640 8702
43,00 =25.00 613 11088
43,00 -25.00 740 115246
45,00 ~25,00 7.5 11818
45,00 =25,00 8.0 12758
45,00 -25,00 .5 1110
45,00 =25,00 9.0 11300
43,00 ~25,00 9.5 11138
43,00 -25,00 10.0 11444
43,00 =25,00 10,5 11332
45,00 ~25,00 11,0 11018
4300 -25.00 11,5 10714
45,00 ~25.00 12,0 10632
45,00 -25,00 12,5 10264
43,00 -25.00 13.0 10198
60,00 ~180.00 0.0 12040
60.900 -180.00 9 13764
60,00 -180.,00 1.0 13972
60,00 -180.00 1.5 12196
60,00 -180.00 240 9678
¥ DUPLICATE ENTRIES INDICATE NORE THAM ONE HOLE DRILLED' AT A LDCATION
PRINT DATE} 07/07/83 PAGE 3
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TABLE 4
GANMA-RAY PROFILE OF SUESURFACE RADIOACTIVITY IN BOREHOLES X

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(M,S)  SITE-Y(E,W) (FT)  PROBE (PM
60.00 -180.00 2,5 7952
60,00 -180.00 3.0 7682
60,00 -180.00 33 7184
60,00 -180.00 4.0 6932
60.00 -180.00 5.0 8482
40,00 -180.00 543 9960
60,00 -180.00 6.0 11442
£0,00 -180.00 645 11932
50400 -180.00 7.0 11914
60,00 -180,00 743 12449
60,00 -180.,00 8.0 12302
40,00 -180,00 8.5 12032
60,00 ~180.00 $.0 12754
60,00 -180.00 9.5 12382
60,00 -180.00 10,0 11824
60.00 -180.00 10.3 11214
70,00 190,00 0.0 9084
70.00 190,00 0.0 10200
70.00 190,00 +3 11328
70,00 190,00 v 12874
70.00 190.00 1.0 12994
70.00 199.00 140 12992
70.00 190,00 13 13638
70,00 190,00 1.5 13058
70,90 190,00 2,0 13670
70,00 190.00 2,0 13366
70.00 190.00 2,3 13712
70.00 190.00 2.5 12042
70,00 190,00 3,0 13010
70,00 190,00 3.0 11808
70,00 190.00 35 11194
70,00 190,00 3.5 116356
70.90 190,00 4.0 11316
70,00 190,00 4,0 11470
70.00 190.00 4,3 11346
70.00 190,00 4.5 11760
70,00 190,00 3.0 1118
70,00 190.00 5.0 11966
70.00 190,00 303 11954
70,00 190,00 640 11582
70,00 190,00 6.0 11820
x DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE? 07/07/83 PAGE 4
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GANMA-RAY PROFILE OF SUBSURFACE RADIODACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

COORDINATES
SITE-X(N,S)  SITE-Y(E,W)
70,00 190,00
70.00 190.00
70,00 190,00
70,00 190.00
70,00 190.00
70,00 190.00
70,00 190,00
70,00 190.00
70,00 190,00
70.00 190.00
70.00 190,00
70,00 190,00
70,00 190,00
70,00 190,00
70,00 190.00
70,00 190.00
70,00 190,00
70,00 190,00
70,00 190,00
80,00 40.00
80.00 40,00
80,00 40,00
80,00 40.00
80,00 40.00
80,00 40,00
80,00 40,00
80,00 40.00
80,00 40.00
80.00 40,00
80,00 40,00
80.00 40.00
80,00 40,00
80.00 40.00
80,00 40,00
80.00 40,00
B0.00 40,00
80.00 40,00
80,00 40,00
80.00 40,00
80,00 40,00
80,00 40,00

TABLE 4

DEPTH  BOREHOLE
(FT)  PROBE CPH
645 11226
7.0 10762
7.0 10950
8.0 10632
8.0 10506
9.0 10760
9.0 10402
10.0 11098
10,0 1112
10,3 11814
11,0 11906
11.0 12634
11,5 12886
12,0 12204
12,0 13074
12.5 12068
12,5 12582
13.0 12648
13,5 12578
0.0 7812
Vo 9266
10 10202
1S 10452
240 11362
2.9 11986
340 13896
3.5 18126
4.0 23222
4.5 20134
3.0 16248
Sl 8726
6.0 7180
7.0 4568
8.0 4798
5.0 6784
10,0 11412
10.5 11314
11,0 10956
1.5 11018
12,0 10648
125 10858

¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT DATE: 07/07/83

PAGE

X



TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES X

SHPACX CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y{(E,W) (FT)  PROBE CPM
80.00 40,00 13,0 10264
80.00 40.00 13.5 10854
83.00 155,00 0.0 8312
83.00 155,00 ] 256
85,00 155,00 1.0 13178
85,00 155,00 1.5 12892
83,00 153500 2,0 11832
85,00 155,00 2,5 11098
83,00 155,00 3.0 10660
85,00 135,00 35 11648
83,00 155,00 4.0 12504
83,00 135,00 4.5 13214
85,00 13500 340 13668
70,00 -90.00 0.9 7066
20.00 -90.00 0.0 9054
90.00 -%0.00 +J 9584
90,00 -90.00 i 9184
90.00 -90.00 1.0 90468
90,00 -90.,00 1.5 7654
90,00 -80.00 1.3 8224
70,00 -90.00 2.0 6954
90,00 -90.00 2:0 7794
90,00 -90,00 2.5 6490
90,00 -90.00 2.3 7996
90.00 -90.,00 340 6786
90,00 -90.00 3.0 8024
90,00 -90,00 345 5950
90.00 -90.,00 3.3 7030
90,00 -90.00 4,0 3142
90.00 -90.00 4.0 6718
90,00 ~90.00 4.5 4508
90.00 -90.00 3.0 4100
20,00 -90,00 540 6814
90.00 -%0.,00 505 432
90.00 ~90.00 640 4294
90,00 -90.00 6.0 5674
90,00 -90.00 740 3770
90.00 -50,00 7.0 4298

% DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT DATE! 07/07/83 PAGE 4
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIDACTIVITY IN BOREHOLES %

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOKEHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
90000 '90 000 705 6826
90.00 -0.00 8.0 8606
90 +00 -0 .00 800 5600
90,00 -90.00 8.3 10984
90.00 -%0,00 9.0 10870
70.00 ~990.00 9.0 7978
90,00 ~90.00 9.9 8522
20,00 =90.00 10.0 9678
90,00 -%0.00 10,5 9526
90,00 =%0.00 110 9770
90,00 -90.00 11,5 9444
20,00 -90.00 12,0 9360
20.00 -%0.00 13,0 9452
20,00 -90.00 13.5 10024
100.00 100.00 0.0 18326
106,00 100,00 ] 30710
100,00 100,00 1.0 44032
100,00 100,00 1.9 32362
100,00 100,00 2.0 26494
100,00 100,00 2:5 19826
100,00 100,00 3.0 14046
100,00 100,00 3.5 13642
100,00 100.00 4,0 11466
100.00 100,00 W0 7634
100.00 100,00 6.0 sna2
100,00 100,00 70 9058
100,00 100,00 8.0 7172
100,00 100.00 9.0 9558
100,00 100,00 10.0 10858
100,00 100,00 11.0 11322
100,00 100,00 1.5 11594
190,00 240,00 0.0 8804
100,00 240,00 %] 13304
100,00 240,00 1.0 13074
100.00 240,00 1,5 13060
100,00 240,00 2.0 12920
100,00 240,00 2:5 {3112
100,00 240,00 3,0 13002
100,00 240,00 35 12672
¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE! 07/07/83 PABE 7
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TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADICACTIVITY IN BOREHOLES X

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
106,00 -194.90 0.0 3180
106,00 -194.00 +9 N
106,00 -194,00 10 9629
106.00 -194.00 1.3 8980
106,00 -194,00 2:0 8330
106,00 -194.00 2.5 7310
106,00 -194.00 343 8402
106,00 -194.00 4.0 8398
106,00 -194.00 4,5 7808
106,00 ~194,00 3.0 6932
106,00 -194,00 505 6826
106,00 -194.00 6.0 7444
106,00 -194,00 7.0 9602
106,00 ~194,00 8.0 9886
106,00 -194.00 9.0 10008
106.00 -194.00 10,0 10260
106400 -194.00 11,0 10748
106,00 -194,00 12,9 11132
106,00 -194.00 13,0 12100
106,00 -194.00 14,0 11834
106,00 -194.,00 14.5 11878
110,00 140,00 0.0 32414
110,00 140.00 "3 43374
110.00 140,00 1.0 52546
110.00 140,00 1,5 46148
110,00 140,00 2.0 40110
110,00 140.00 2,3 8712
110,00 140,00 3.0 40462
110,00 140,00 3.5 446838
110.00 140,00 4.0 40206
119.00 140,00 4.5 22234
110,00 140,00 340 18272
110.00 140.00 343 17104
110,00 140.00 840 20330
110,00 140,00 843 21860
110.00 140,00 70 21454
110.00 140.00 705 26846
110,00 140,00 8.0 19042
110.00 140,90 8.5 16162
110,00 140,00 9.0 18036
T DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LNCATION
PRINT DATE? 07/07/83 PAGE 8




TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADICACTIVITY IN BOREHOLES 1

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
110,00 140.00 5.5 17746
110,00 140,00 10,0 16298
110,00 140,00 10,5 15500
110,00 140,00 11,0 13260
120,00 -50.00 0.0 10492
120,00 -50.00 9 9922
120,00 -50.00 1.0 9238
120,00 =50.00 1.5 9164
120.00 -50.00 2,0 7924
120,00 -50.00 2.3 7456
120,00 -50.00 3.0 4970
120,00 -50,00 345 6374
120,00 -50,00 4,0 5224
120,00 ~50.00 5.0 2n
120,00 =50400 6.0 3812
120,00 =50.00 7.0 23%0
120,00 -30.00 8.0 3588
120,00 -30.00 10.0 7662
120.00 -50.00 10,5 B322
120,00 -50,00 11,0 9670
120.00 -50.00 11,5 10748
120,00 =50,00 12,0 12068
120,00 -50.00 12,5 11724
120,00 =50,00 13.0 11596
120,00 =50.00 13.5 11246
120,00 -50.,00 14,0 11412
132,00 75.00 0.0 6446
132,00 75,00 0.0 7238
132,00 75.00 W9 6614
132:00 75,00 +9 7616
132,00 75400 1,0 5812
132,00 79,00 1,0 7918
132,00 75,00 15 3892
132,00 75,00 1.5 7694
132,00 75,00 2,0 7170
132,00 7500 2,0 7604
132,00 75.00 2.5 B476
132,00 75,00 249 7034
132,00 75.00 3.0 7854
% DUPLICATE ENTRIES INDICATE MORE THAM ONE HOLE DRILLEL AT A LOCATION
PRINT DATE! 07/07/83 PAGE 9
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. TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES X

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(NsS)  SITE-Y(E,W) (FT)  PROBE CPHM
132,00 75400 3.0 7804
132,00 75.00 3.5 6620
132,00 75,00 3.5 9144
132,00 7500 4,0 5912
132,00 75.00 4,0 9144
132,00 75,00 A5 5860
132,00 75.00 4,5 8322
132.00 75,00 5.0 4912
132.00 75.00 5.0 7008
132,00 75,00 5.5 5992
132,00 75.00 8,0 2060
132,00 75.00 440 4340
132,00 75400 645 3284
132,00 75,00 7.0 1880
132,00 75.00 7.0 1850
132,00 75,00 8.0 2398
132,00 75,00 8.0 1034
132,00 75,00 9,0 1584
132,00 75.00 9.0 578
132,00 75,00 10,0 1176
132,00 75,00 10,0 960
132,00 75400 11,0 1604
132,00 75400 11,0 1250
132,00 75,00 12,0 2510
132,00 75,00 12,0 1592
132,00 75400 12,5 7408
132,00 75.00 13.0 8224
132,00 75,00 13.0 2088
132,00 75.00 13,5 10132
132,00 75400 14,0 11588
132,00 75400 14,0 2926
135,00 180,00 0.0 24118
135,00 180,00 V5 20316
135,00 180,00 1,0 22154
135,00 180,00 1.5 20104
135,00 180,00 2,0 22156
135.00 180,00 2.5 14500
135,00 180,00 3.0 10592
135,00 180,00 3.5 8408
135,00 180,00 4.0 7656
135.00 180,00 4,5 8186
& DUPLICATE ENTRIES INDICATE MORE THAN OME HOLE DRILLED AT A LOCATION
PRINT DATE! 07/07/83 PAGE 10

A=94




TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES %

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPH
135.00 180.00 3.0 9372
135,00 180,00 P13 10738
135,00 180,00 6.0 12012
135,00 180,00 6.5 13064
135,00 180,00 7.0 13282
140,00 -100,00 0.0 7516
140,00 -100,00 o 6764
140,00 -100,00 1,0 8546
140,00 -100,00 15 7602
140,00 -100,00 2.0 8912
140,00 -100.00 2.5 9098
140,00 -100.00 3.0 8360
140,00 -100.00 3.5 8424
140,00 -100.,00 4,0 8344
140.00 -100.00 4.5 7734
140,00 -100.00 3+0 7462
140,00 -100.00 6.0 5878
140,00 ~100.00 7.0 3646
140,00 -100.00 8.0 2644
140,00 ~100.00 8.5 2544
145,00 -200,00 0.0 8424
145,00 =200.00 0.0 9078
145,00 -200.00 "o 10684
145,00 -200,00 ] 11258
145,00 -200,00 1,0 11626
145,00 -200,00 10 8714
145,00 =200,00 1.3 B216
145,00 -200,00 1.5 7244
145,00 =200.00 20 8256
145,00 -200,00 240 7176
145,00 -200,00 2.9 8394
145,00 -200.00 245 7454
145,00 -200.00 340 9592
145,00 -200,00 3,0 7626
145,00 -200,00 35 8530
145,00 -200.00 4.0 8994
145,00 -200,00 4.0 8016
145,00 ~200.00 4,5 7360
143.00 =200.00 3.0 6050
145,00 =200,00 50 6766

¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT BATE: 07/07/83 PAE 11
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GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

CDORDINATES
SITE-X(N,5)  SITE-Y{E,N)
145,00 -200,00
143,00 -200.00
145,00 -200.00
145,00 ~200.00
145,00 -200,00
145000 ’200000
145,00 -200,00
145,00 -200,00
145000 '200000
145,00 -200,00
145,00 -200.00
145,00 ~200,00
143,00 -200,00
145000 ‘200000
145,00 -200.00
145000 '200 00
145.00 -200,00
145,00 -200.00
145,00 -200.,00
145.00 -200.00
145,00 -200.00
145,00 -200.00
143,00 -200.00
145 + 00 '200 oOO
180,00 -140.00
180,00 -146,00
180.00 -140,00
180.00 -140,00
180.00 -140,00
180,00 ~140,00
180,00 -140.,00
180.00 -140.00
180,00 ~140,00
180.00 -140.00
180,00 -140.00
180000 '140000
180.00 ~140.00
180,00 ~140.00
180,00 -140.00
180,00 -140.00
180000 '140000

TABLE 4

DEPTH
(FT
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t DUPLICATE ENTRIES INDICATE MORE THAN ONE

PRINT DATE: 07/07/83
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN ROREHOLES X

SHPACK CHARACTERIZATION

CODRDINATES DEPTH  BOREHOLE
SITE-X(N,5)  SITE-Y(E,W) (FT)  PROBE CPM
180,00 -140.00 9.0 14274
180,00 -140,00 9.5 20234
180.00 ~140,00 10.0 31152
180,00 250,00 0.0 6246
180.00 250,00 0.0 6862
180.00 250,00 ] 8816
180.00 250,00 ] 9140
180,00 250,00 1,0 10636
180.00 250,00 1.0 11088
180.00 250.00 1.5 11208
180,00 250.00 13 12844
180.00 250.00 2.0 12234
180,00 250,00 2.0 13010
180,00 250.00 2,5 12746
180,00 250,00 245 13622
180,00 250,00 3.0 13064
180,00 250,00 3.0 13018
180,00 250,00 3.8 13252
180,00 250,00 3.5 13692
180.00 250,00 4,0 12934
180.00 250.00 4,0 13662
180,00 250,00 4,5 13070
180,00 340,00 0.0 11270
180.00 340,00 %] 12948
180,00 340,00 1.0 13656
180,00 340,00 1.5 14678
180.00 340,00 2.0 15480
180.00 340,00 2.5 15706
180.00 340.00 3.0 14920
180,00 340.00 343 15060
180,00 340,00 4.0 14688
180.00 340.00 4.5 15202
180.00 340,00 9.0 15064
180.00 340,00 5.5 15016
180,00 340,00 8.0 15058
180.00 340,00 65 15276
180,00 340,00 740 15050
195.00 0.00 0.0 3970
195.00 0.00 3 3680
% DUPLICATE ENTRIES INDICATE MORE THAN ONE ROLE DRILLED AT A LOCATION
PRINT DATE: 07/07/83 PABE 13
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TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES X

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
195,00 0.00 1,0 J414
195.00 0.00 135 3478
193,00 0,00 2,0 3376
195,00 0.00 2.5 3412
193,00 0,00 3.0 3426
195,00 0.00 343 2724
195.00 0,00 4,0 1532
195,00 0.00 4,5 1090
195.00 0.00 3.0 1020
195,00 0.00 545 1176
195,00 0,00 6.0 1434
195,00 0.00 635 1760
195.00 0,00 740 1512
195,00 0.00 743 1642
195,00 0.00 8.0 1936
195.00 0.00 8.3 2240
195,00 0.00 9.0 2274
200,00 -200.,00 0.0 10972
200,00 -200,00 1.0 6458
200,00 -200.00 2.0 3716
200,00 -200.00 3.0 4992
200,00 -200.00 4,0 3368
200,00 ~200,00 3.0 3418
200,00 -200.00 640 5652
200,00 -200.00 7.0 10102
200.00 ~200.00 7.3 11064
200,00 0,00 0.0 4548
200,00 0400 '3 4504
200,00 0,00 10 3134
200.00 0.00 13 3302
200.00 0.00 2.0 2930
200.00 0.00 2.3 3242
200.00 0,00 340 3478
200,00 0.00 35 3066
200,00 0,00 4.0 2908
200.00 0.00 4,5 1952
200,00 0.00 3.0 1104
200,00 0.00 6.0 872
200,00 0.00 7.0 1364
200,00 0.00 8.0 1320
% DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE: 07/07/83 PAGE 14
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIDACTIVITY IN BOKEWOLES %

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
200,00 0.00 §.0 1760
200,00 0,00 9.5 2480
200,00 200.00 0.0 9466
200,00 200,00 '3 9792
200,00 200,00 1.0 9478
200,00 200,00 1.5 9080
200,00 200.00 2,0 7760
200,00 200.00 2.5 6096
200,00 200,00 3.0 4782
200,00 200.00 3.5 4350
200,00 200,00 4,0 4420
200,00 200.00 50 4392
200.00 200,00 6.0 3898
200,00 200,00 7.0 3976
200.00 200,00 8.0 4776
200,00 200,00 5.0 3o
200,00 200,00 10.0 9256
200,00 200,00 11,0 9956
200,00 200,00 11,5 9622
200,00 300,00 0.0 9798
200,00 300.00 'O 170
200.00 300,00 1.0 11034
200,00 300,00 15 11534
200,00 300,00 2,0 13124
200,00 300,00 2.5 13532
200,00 300,00 3.0 13648
200,00 300.00 3.5 13872
200,00 300,00 4,0 13938
200,00 300,00 4,5 14206
200.00 300.00 5.0 14734
200,00 300,00 S5 14578
200.00 300.00 6,0 14692
200,00 300,00 6.5 14438
200.00 300,00 7.0 14066
200,00 300.00 75 14326
225.00 220,00 0.0 105234
225,00 220,00 0.0 B8A2
225,00 220,00 %] 66354
225,00 220,00 9 9874
¥ DUPLICATE ENTRIES INDICATE MORE THAM ONE HOLE DRILLED' AT A LOCATION
PRINT DATE: 07/07/83 PAGE 1S

A-99 -



GAMMA-RAY PROFILE OF SUBSURFACE RABIDACTIVITY IN BOREHOLES

TABLE 4

SHPACK CHARACTERIZATION

COORDINATES
SITE-X(N,S)  SITE-Y(E,W)
225,00 220,00
223,00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225.00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225.00 220,00
225.00 220,00
225,00 220,00
225.00 220,00
225,00 220,00
225.00 220,00
223,00 220,00
225,00 220,00
225,00 220,00
225,00 220.00
225,00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225,00 220,00
225.00 220,00
225.00 220,00
225,00 220,00
225.00 220,00
225,00 220,00
22500 220,00
225,00 220,00
225,00 220,00
25,00 220,00
225,00 220,00
225,00 220,00
240.00 120,00
240,00 120,00
240.00 120.00
240,00 120.00

DEPTH
(FT

BOREHOLE

PROBE CPM
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59250
9810
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¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
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TABLE 4
GANNA-RAY PROFILE OF SUBSURFACE RADIDACTIVITY IN BOREHOLES %

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,NW) (FT)  PROBE (PN
240,00 120,00 2,0 7752
240,00 120,00 2,5 BO44
240,00 120.00 3.0 8494
240,00 120,00 33 12444
240,00 120.00 4,0 15116
240.00 120.00 4.5 10508
240,00 120,00 5.0 7826
240,00 120,00 55 6690
240,00 126,00 6.0 6484
240.00 120,00 7.0 5538
240,00 120,00 8.0 4474
240,00 120,00 9.0 3028
240,00 120,00 10.0 3290
250,00 320,00 0.0 56730
250.00 320,00 5 49880
250,00 320,00 1.0 82672
250.00 320,00 1,8 34956
250.00 320.00 2.0 32954
250,00 320,00 2.3 35924
230,00 320.00 3.0 40912
250,00 320,00 3.3 33310
250,00 320.00 4,0 52718
250,00 320,00 4.5 573530
250,900 320.00 5.0 30984
250,00 320,00 549 13660
250,00 320,00 6.0 13708
250,00 320,00 6.3 12872
250,00 320,00 7.0 14786
250,00 320,00 7495 14800
250,00 320,00 B0 14752
230,00 320,00 8.5 14782
230,00 320,00 9.0 14978
250,00 320,00 9.5 14334
250,00 320,00 10,0 14486
250,00 320,00 10,5 14882
250,00 320,00 11,0 14844
280,00 280.00 0.0 40366
280,00 280.00 ] 102878
280.00 280,00 1.0 46506
280.00 280.00 1.5 26182
¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT 4 LOCATION
PRINT DATE: 07/07/83 PAGE 17
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TABLE 4
GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES x

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,5) SITE-Y(E,W) (FT)  PROBE CPH
280.00 280,00 2,0 24414
280,00 280,00 2:3 30070
280,00 280,00 3.0 34486
280,00 280,00 3.5 25864
280,00 280,00 4.0 10295
280,00 280.00 4.9 3498
280,00 280.00 3.0 1540
280,00 280,00 303 1050
280,00 280,00 6.0 914
280,00 280,00 6.3 932
280.00 280,00 7.0 1838
280.00 280,00 705 2230
280,00 280,00 8.0 2378
280.00 280,00 8.3 2882
280,00 280,00 9.0 3538
280.00 280,00 9.3 4156
280,00 280.00 10.0 4262
280.00 280,90 10.3 4890
280,00 280,00 11,0 6702
280,00 280,00 11,3 8126
280,00 280,00 2.0 9498
280,00 280,00 12,3 11102
280.00 280.00 1340 12018
280,00 280,00 1349 13494
280,00 280,00 14,0 19704
283,00 <7500 0.0 7068
283,00 =75.00 +3 6750
283,00 -75,00 1.0 5768
285,00 -75.00 $43 5276
283,00 =75.00 2,3 3068
285,00 =75.00 3.0 7104
285,00 75,00 3.5 7852
285000 ‘75000 400 7136
285000 ‘75.00 4,35 5858
285,00 =75:00 5.0 4424
283,00 ~75400 349 2080
285,00 =75400 b3 620
28500 -75.00 73 464
285,00 -75.00 8.0 o542
283.00 200,00 0.0 14132
t DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE! 07/07/83 PAGE 18




TABLE 4
GANNA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES £

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREWOLE
SITE-X{N,S)  SITE-Y(E,W) (FT)  PROBE CPM
283,00 200,00 0.0 3866
285.00 200,00 ) 13962
285,00 200,00 v 7760
285,00 200,00 1.0 10236
285,00 200,00 1.0 7874
285,00 200,00 15 7160
285,00 200,00 1.5 8198
285,00 200,00 2,0 10806
285,00 200,00 2:0 8752
285,00 200,00 25 10908
285.00 200,00 2% 8824 ’
285,00 200,00 30 16684
283,00 200,00 3.0 8716
285,00 200,00 3.9 12708
285.00 200,00 30 6242
285,00 200,00 4,0 8234
285,00 200,00 4.9 4768
285,00 200,00 LI 4858
285,00 200,00 30 6244
285,00 200,00 5.0 3210
285.00 200,00 30 4808
285,00 200,00 6.0 4944
285.00 200,00 6.0 4986
285,00 200,00 7.0 1592
285,00 200,00 7.0 1912
285,00 200,00 8.0 728
283,00 200,00 8.0 2126
285,00 200,00 9.0 778
285.00 200,00 9.0 3060
285.00 200,00 10,0 904
285,00 200,00 10.0 3030
285,00 200,00 11.0 3438
285,00 200,00 11,0 3612
285.00 200.00 12,0 2998
285,00 200,00 12:0 4330
285,00 200.00 13.0 3162
285,00 200,00 13,9 2302
285.00 200,00 14.0 1936
283.00 200,00 14,0 2174
285,00 200,00 14.5 2118
283,00 200,00 14,5 2132
¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT LATES 07/07/83 FABE 19
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADICACTIVITY IN BOREHOLES &

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X{N,S)  SITE-Y(E,W) {FT) PROBE CPM
285,00 430,00 0.0 10604
285.00 430,00 0.0 7744
283,00 430,00 3 12852
283,00 430,00 +9 10464
283,00 430.00 1.0 17038
285.00 430,00 1.0 13032
285,00 430,00 1.3 19834
285.00 430,00 1.3 18974
285,00 430,00 2.0 20242
285,00 430,00 2,0 23434
285,00 430,00 243 19594
283.00 430.00 2.5 20286
283.00 430,00 3.0 19230
285,00 430,00 3.0 18434
283,00 430,00 309 18840
285,00 430,00 3.9 15402
285,00 430,00 4.0 16714
285,00 430,00 4.0 13610
285.00 430,00 4.3 13670
285,00 430,00 4,5 9974
283.00 430,00 5.0 11804
285.00 430,00 30 6512
283.00 430,00 303 6318
285,00 430.00 6.0 9354
285,00 430,00 6.0 2908
283,00 430,00 7.0 3146
285,00 430,00 7.0 2176
285,00 430.00 8.0 7004
285,00 430,00 8.0 3844
285,00 430,00 7.0 7074
285.00 430,00 7.0 6492
285,00 430,00 9.5 9842
285,00 430,00 10,0 10016
285.00 430,00 10,0 16790
285,00 430,00 10,5 11382
285,00 430,00 11.0 12442
283,00 430,00 1.0 12484
285,00 430,00 11,3 12910
283,00 430,00 11.3 12714
285,00 430,00 12,0 12564
285,00 430,00 12.0 12424
285,00 430,00 12,3 12328
& DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT 4 LOCATION
PRINT DATE: 07/07/83 PAGE 20
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES &

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHWOLE
SITE-X(N,S)  SITE-Y(E,W) (FT) PROBE CPM
285,00 430,00 12,5 12472
285,00 430,00 13,0 12642
285,00 430,00 13,0 12844
285,00 430,00 13.5 13014
285,00 430,00 13,5 13442
285,00 430,00 14,0 12800
300,00 200,00 0.0 12646
300,00 200,00 +D 12212
300,00 200,00 10 8332
300,00 200.00 1.5 B464
300,00 200,00 2.0 101352
300,00 200,00 2.5 9886
300,00 200,00 3.0 12432
300,00 200.00 305 7316
300,00 200,00 4,0 3976
300,00 200,00 4,5 5486
300.00 200.00 5.0 4976
300.00 200,00 6.0 1688
300,00 200,00 7.0 1534
300,00 200.00 8.0 2098
300,00 200,00 9.0 2306
300.00 200,00 10.0 3984
300,00 200,00 10,5 4086
300,00 200,00 11,0 31964
300,00 200,00 1.3 3584
300,00 200.00 12,0 3660
300,00 200.00 13,0 2948
300,00 200,00 14,0 2022
300,00 200,00 14,5 2066
300,00 300.00 0.0 10382
300,00 300,00 o9 7800
300,00 300,00 1.0 8204
300,00 300,00 13 12040
300,00 300,00 2.0 9618
300,00 300.00 2.5 6094
300,00 300.00 3.0 4994
300,00 300,00 4.0 3998
300,00 300,00 5.0 2992
300,00 300,00 6.0 2530
300,00 300,00 7.0 2684
¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLEL AT A LOCATION
PRINT DATE: 07/07/83 PAGE 21
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GAMMA-RAY PROFILE OF SUBSURFACE RADICACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

COORDINATES
SITE-X(NyS)  SITE-Y(E,W)
300,00 300.00
300.00 300,00
300.00 300.00
300,00 300,00
300,00 300,00
300,00 300,00
300,00 300,00
300,00 300,00
300.00 300,00
300,00 400,00
300,00 400,00
300,00 400,00
300,00 400,00
300.00 400,00
300,00 400.00
300,00 400,00
300,00 400,00
300,00 400,00
300,00 400,00
300,00 400,00
300,00 400,00
300,00 400.00
300.00 400,00
300,00 400,00
300.00 400.00
300,00 400,00
300,00 400,00
300.00 400,00
300,00 400,00
300,00 400,00
300,00 400,00
320,00 380,00
320,00 380,00
320,00 380,00
320.00 380,00
320,00 380,00
320,00 380,00
320,00 380,00
320,00 380.00
320,00 380,00

TABLE 4

DEPTH  BOREHOLE
(FT)  PROBE CPM
8.0 3212
9.0 3748
10.0 3782
10,5 10448
11,0 12152
1.8 13274
12,0 14818
12,5 13954
13.0 13454
0.0 3624

o5 3286
1.0 5358
4.5 5226
2.0 2650
243 5520
340 4748
3,5 4198
4,0 3220
3.0 2074
8.0 2242
7.0 2846
8.0 3922
$.0 6874
9.3 7532

10,0 8290
10.5 10166
11,0 12620
1.3 12456
2.0 12956
12,5 124846
13.0 12276
0.0 13786

] 10488
1,0 8812
13 4804
2,0 3400
2.3 3936
30 2786
3.5 2806
4,0 3236

t DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT DATE: 07/07/83
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES %

SHPACK CHARACTERIZATION

COORDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
320,00 380,00 4.5 4476
320,00 380,00 5.0 6782
320,00 380400 3¢9 8972
320,00 380,00 6.0 11076
320,00 380,00 63 11922
320,00 380,00 7.0 13546
320.00 380,00 7.5 13964
320,00 380,00 8.0 14236
320,00 380,00 8.5 14128
320,00 380,900 9.0 14244
320,00 380,00 9.5 15626
340,00 160,00 0.9 3462
340,00 160,00 ] 4136
340,00 160,00 1.0 4390
340,00 160,00 1.3 4222
340,00 160,00 2.0 3800
340,00 160,00 2.5 3930
340,00 160,00 3.0 4144
340,00 160,00 4,0 1668
340,00 160,00 ) 1296
340,00 160,00 6.0 1668
340,00 160,00 7.0 1368
340,00 160,00 8.0 508
340,00 160,00 9.0 488
340.00 160,00 9.5 %6
340,00 380.00 0.0 51420
340,00 380.00 '3 41858
340,00 380.00 1.0 28444
340,00 380,00 1.5 18084
340,00 380.00 20 16442
340,00 380.00 249 17486
340,00 380.00 3.0 14332
340,00 380,00 3.5 12982
340,00 380.00 4,0 11830
340,00 380,00 4,5 13996
340,00 380.00 R 16062
340,00 380,00 549 16232
340.00 380.00 6.0 17040
340,00 380,00 645 17274
340,00 380.00 7.0 17024
& DUPLICATE ENTRIES INDICATE NDRE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE: 07/07/83 PAGE 23
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GAMMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

COORDINATES
SITE-X{N,S)  SITE-Y(E,N)
340.00 380.00
340,00 380,00
340,00 380.00
340,00 380,00
340,00 380,00
340,00 180,00
340,00 380,00
340,00 380,00
140,00 380,00
340,00 380,00
360,00 300,00
360,00 300,00
36000 300,00
360,00 300.00
360,00 300,00
360,00 300.00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300.00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300.90
360,00 300,00
160,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
360,00 300,00
400,00 300,00
400.00 300,00
400,00 300,00
400,00 300,00
400,00 300,00

TABLE 4

DEPTH  BOREHOLE
(FT) PROBE CPM
7.3 15496
8.0 14432
8.3 13602
7.0 12630
7.9 12242
10.0 12344
10,3 11532
11,0 10816
11,3 11346
12, 11580
0.0 4972
Vo 3846
1,0 3524
1.5 5536
2,0 5524
23 3934
3.0 3450
4.0 2920
3.0 3852
5.5 4832
6.0 6376
843 9276
7,0 10536
7.5 10184
8.0 10358
8.5 10444
9.0 104602
9.5 10320
10.0 9926
10,5 10152
1.0 10384
11,5 10364
12,0 10602
12,5 10192
13,0 10042
13.5 10152
0.0 6778
] 8216
1,0 10044
145 9386
2.0 8416

% DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT DATE: 07/07/83
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIGACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

COORDINATES DEPTR  BOREHDLE
SITE-X(N,S)  SITE-Y(E,¥) (FT)  PROBE CPM
400,00 300.00 2.9 8142
400,00 300,00 3.0 6628
400,00 300,00 35 8226
400.00 300.00 4.0 10032
400,00 300,00 3.0 11906
400,00 300,00 6.0 12136
400,00 300,00 7.0 11822
400,00 300.00 8.0 10726
400,00 300,00 9.0 11162
400,00 300,00 10.0 11210
400,00 300,00 11.0 11110
400,00 300,00 11,5 11232
435,00 348,00 0.0 388872
435,00 348,00 0.0 47012
435,00 348,00 5 450652
435,00 348.00 ] 66402
435,00 348,00 1,0 512314
435,00 348,00 10 74206
435.00 348.00 15 481758
435,00 348,00 1.5 94994
435,00 348,00 20 415%08
435,00 348,00 2,0 32910
435,00 348.00 2.3 253818
435,00 348,00 2.5 18684
435,00 348,00 340 203910
435,00 348,00 3.0 14468
435,00 348,00 3.5 186094
435,00 348,00 3.5 13860
435,00 348,00 4.0 179904
435,00 348.00 4,0 13236
435,00 348,00 4.5 202284
435,00 348,00 4.5 11692
435,00 348,00 3.0 165824
435.00 348.00 5.0 11386
435,00 348,00 545 163384
435:00 348.00 33 11112
435,00 348,00 6.0 106350
435,00 348.00 6.0 10284
435,00 348.00 64 113518
435,00 348,00 6435 10474
435,00 348.00 7.0 131260
¥ DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE: 07/07/83 PAGE 25
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GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

COORDINATES
SITE-X{N,S)  SITE-Y(E,¥)
435,00 348,00
435,00 348.00
435,00 348,00
435,00 348.00
435,00 348,00
435,00 348,00
435,90 348,00
435,00 348.00
435.00 348.00
435,00 348,00
435.00 348,00
433,00 348.00
435.00 348.00
435,00 348,00
433,00 348,00
435,00 348,00
435,00 348,00
435,00 348.00
435,00 348.00
435,00 348,00
435.00 348,00
435,00 348,00
496,00 296,00
496,00 296,00
496,00 296400
496,00 296.00
496,00 296.00
494.00 296.00
494,00 296,00
496,00 296,00
496.00 296,00
496,00 296,00
496,00 296,00
496,00 296,00
496,00 296400
496,00 296,00
496,00 296,00
496.00 296,00
496,00 296,00
496,00 296,00
494.00 29600

TABLE 4

DEPTH  BOREHOLE
(FT)  PROBE CPH
7.0 10070
7.3 26498
745 10202
8.0 21020
8.0 10154
8.3 21204
8.5 10378
9.0 15938
9.0 10842
9.3 14094

%] 10992
10,0 13216
10.0 10914
10,9 13792
10.3 10604
11,0 13908
1.0 10384
11,5 10740
12,9 13696
12,0 11308
12,5 15454
12,3 11636
0.0 41380

0.0 39878

] 103070

v 66216
1,0 107402
10 59482
143 65844
1,5 38662
2,0 43330
2.0 27300
243 19972
435 21088
3.0 12282
3.0 18328
305 12298
3435 17140
4,0 12450
4.0 17514
4,5 15968

T DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION

PRINT DATE: 07/07/83
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GANMA-RAY PROFILE OF SUBSURFACE RABICACTIVITY IN BOREHOLES

SHPACK CHARACTERIZATION

TABLE 4

CODRDINATES DEPTH  BOREHOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
436,00 296,00 5.0 13022
496,00 296.00 5.0 17660
496,00 296,00 3¢5 18176
456,00 296.00 6.0 12854
496,00 296,00 6,0 16086
494,00 296.00 63 14094
496,00 296,00 7.0 13620
496,00 296.00 7.0 13014
496,00 296,00 7.5 13428
496,00 296.00 8.0 13384
496,00 296,00 9.0 12716
495,00 296.00 10,0 124%0
496,00 296,00 110 12384
496,00 296,00 12,0 12204
496,00 296,00 13,0 12056
496,00 296,00 13.5 13316
300,00 400,00 0.0 6182
500,00 400,00 ] 7226
500400 400,00 10 7650
500,00 400,00 1.5 710
500,00 400,00 20 8402
500,00 400,00 2.5 8862
300,00 400,00 30 8680
500,00 400,00 345 8154
500,00 400,00 4.0 8482
500,00 400,00 4.3 9506
500,00 400.00 5.0 9968
500,00 400,00 95 10028
300,90 400,00 8.0 10446
500,00 400,900 65 10432
300,00 400,00 740 10886
300,00 400,90 7.3 10764
500,00 400,00 8.0 10628
500,00 400,00 8.5 10502
500,00 400,00 9.0 10252
500,00 400,00 9.3 9806
500,00 400.00 10.0 9434
500,00 400,00 10,5 9242
300.00 400,00 1.0 9190
500,00 400.00 115 5002
500,00 400,00 12,0 8852

¥ DUPLICATE ENTRIES INDICATE MORE THAM ONE HOLE DRILLED AT A LOCATION

PRINT DATE: 07/07/83
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TABLE 4
GANNA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES &%

SHPACK CHARACTERIZATION
COORDINATES DEPTH  BOREOLE
SITE-X(N,S)  SITE-Y(E,W) (FT)  PROBE CPM
500,00 400,00 12,5 9046
500,00 400,00 13,0 9302
500,00 400,00 13.5 9862
520,00 80,00 0,0 5432
520,00 80,00 5 5456
520,00 80,00 1,0 6912
520,00 80,00 1.5 9062
520,00 80,00 2,0 1079
520,00 80,00 2.5 7484
520,00 80,00 3.0 5406
520,00 80,00 3.9 4786
520,00 80.00 4,0 4222
520,00 80,00 45 5934
520,00 320,00 0.0 73644
520,00 320,00 5 25354
520,00 320,00 1,0 29964
520,00 320,00 1.5 33920
520,00 320,00 2,0 35750
520,00 320,00 2.5 21324
520,00 320,00 3.0 18506
520,00 320,00 3.9 14862
520,00 320,00 4,0 13696
520,00 320,00 5.5 13622
520,00 320,00 5,0 13858
520,00 320,00 5. 13486
520,00 320,00 6.0 13652
520,00 320,00 8.5 13240
520,00 320,00 7,0 13038
520.00 320,00 7.5 12850
540,00 160,00 0.0 21864
540,00 160,00 5 86874
540,00 160,00 1,0 53570
540,00 160,00 15 26948
540,00 160,00 2,0 12500
540,00 160,00 2.9 7222
540,00 160,00 3.0 7610
540,00 160,00 3.5 9284
540,00 160,00 4,0 8576
540,00 160,00 4.5 7104
% DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOCATION
PRINT DATE! 07/07/83 PAGE 28
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TABLE 4
GANMA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREWOLES ¢

SHPACK CHARACTERIZATION

COORNINATES DEPTH  BOREHOLE
SITE-X{N,S)  SITE-Y(E,W) (FT)  PROBE CPM
600,00 400,00 0.0 8758
600,00 400,00 +3 10594
600,00 400.00 1.0 12608
600.00 400.00 1.5 13022
600,00 400.00 2.0 12456
600,00 400,00 25 11472
600,00 400,00 3,0 10748
600,00 400.00 3.5 10952
$00.00 400,00 4.0 11264
600,00 400,00 5.0 11744
600,00 400,00 6,0 11054
600,00 400,00 70 10436
600,00 400.00 8.0 9976
600,00 400,00 9.0 10430
600,00 400,00 10,0 11586
600,00 400,00 11,0 11410
600,00 400,00 12,0 12404
X DUPLICATE ENTRIES INDICATE MORE THAN ONE HOLE DRILLED AT A LOACTION
PRINT DATES 07/07/83 PAGE 29
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TABLE 5

EXTENT OF SUBSURFACE COMTAMINATION AS INDICATED BY SCINTILLATION PROBE (SPA-3) LOGGING

SHPACK CHARACTERIZATION

COORDINATES DEFTH
SITE-X(NsS) SITE-Y(E:M) (FY
-60.00 -40.00 0.0
30000 ’100000 0.0
35.00 60.00 7.9
45.00 -25.00 0.0
60,00 ~180.00 0.0
70,00 190.00 0.0
B0.00 40.00 5.5
85.00 135,00 6.0
90;00 '90000 0.0
100,00 100,00 3.0
100.00 240.00 0.0
106000 ’194000 0.0
110,00 140.00 11.¢
120.00 ~50.00 0.0
132.00 75.00 ¢.0
135,00 180.00 3.0
140.00 -100.00 0.0
145,00 -200.00 0.0
180.00 -140.00 0.0
180,00 250,00 0.0
180.00 340,00 0.0
195,00 00.00 0.0
200000 ’200 .00 0.0
200,00 00.00 0.0
200,00 200,00 0.0
200,00 300,00 0.0
225,00 220,00 2.0
240.00 120,00 0.0
250,00 320,00 11,0
280.00 280,00 4,0
235000 ‘75;00 0 .O
285.00 200,00 0.0
285,00 430.00 4,5
300.00 200,00 0.0
300,00 300.00 0.0
300.00 400,00 0.0
320.00 380.00 0.9
340,00 160.00 0.0
140.00 380.00 8.0
360,00 300.00 0.0
435.00 348.00 10.0
300,00 400,00 0.0
520,00 80.00 0.0
520,00 320,00 6,0
340.00 160.00 5.0
600,00 400,00 0.0
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TABLE 6
RADIONUCLIDE CONCENTRATION IN SURFACE WATEK SANPLES
SHPACK CHARACTERIZATION

--=-CONCENTRATION (pCi/l +/- 2 Sigwa)~---
SITE-X(N,5)  SITE-Y(E,¥) URANIUK-234 URANIUN-235 URANIUN-238

290,00 460,00 1200 +/- 1,0 o /- 2 6.3 ¥/~ 46
250000 520000 107 $/- 03 < »1 08 t/- 02
350,00 450,00 16,0 t/- 1.0 o /- 2 24 8- 3
350000 520000 2.4 t/- .4 02 t/- ol 8 +/' 03
450,00 440,00 13,0 +/- 1.0 Wt 2 LT Y- 3
470000 510000 307 +/- 4 01 /- W1 105 /- .3
520000 450400 205 t/- 03 IR AN | .5 t/- 02
640»00 600000 100 +/‘ 02 4 01 03 +/- 01
700,00 300,00 /- W2 4 14 4/- .3
760,00 400,00 IR 7E TS UGS | o2 /- 01
790000 500000 03 +/° 01 < 01 02 +/‘ 01
798,00 200,00 o 4/~ 2 1 3 -2
820000 60000 4,6 t/- 05 03 +/- 02 2100 t/- 100
820,00 100,00 VAR TA NS SO | 7+~ 1
B96.00 50,00 92 t/- 3 St/ 01 14,0 +/- 140
PRINT DATE: 07/07/83 PAGE !






TARLE 7

RADIONUCLIGE COMCENTRATION IN SETIMENT SAMPLE
SHFACE CHARACTERIZATION

CONCENTRATION pCi/g +/- 2 Sigma

SITE-X(Ns5) SITE-Y{E .} RADIIUK-228 URANTUR-235 URANTUK-23E
204,40 460.00 A t- 0 039 W31/
220,00 460.0¢ 4 1/- W0 032 23
220,00 494,00 R Ve 038 NS YA
260,00 450,00 b ¢ 364 b §
260,00 500,00 3 -0 023 W2t
300,00 460,0C | Dé2 ]
300,00 500,00 4 t/- 0 038 IR FA
320,0% 300,00 % 060 3
360,00 300,00 R TSRt 045 R JEE!
400,00 460,00 3 257 1
400,00 300,00 R YA 03¢ 24000
847,00 460,00 4 t/- 00 146 VIR LIS
440,00 500,00 W3 -0 058 VAR YR
4807 450,00 I ZA I Jdd 7t
480,00 300.00 IR YN 041 NN JE S
500.00 500,00 N FE NIy SR T |
NN GE 420,00 A3/ 0 1161 4 1.2
52000@ 460, 0¢ I+~ 0 N o3+ o1
320,00 300,00 b t- 0 2260 s7 -t
360.0C 420,00 Y- SR 056 4t/ 01
560,00 460,00 X +066 X
366,00 500,00 4 1= 0 169 R Y
540,00 600,60 IR FE 034 A4/
700,00 300,00 &0 045 o2t 2
760,48 400,00 vo b= L0 038 SR TS
796,00 506,00 A -0 024 o
798,00 200.00 Q- 028 R
g20.00 60,00 NR T 024 Ao 0t
82G.00 106,00 1.2 4/ 01 066 o4~
8%¢.00 30,00 IR A (32 IR YA

U-235 CONCENTRATIONS, WITH NO INDICATED UNCERTAINTY» WERE ANALYZER AT ORML WITH 95% CONFIDENCE, RAWGING FROH
250 T 4,04, (REFLG

FAGE 1
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TABLE 8

RADIONUCLIDE CONCENTRATION IN GROUND WATER SAMPLES
SHPACK CHARACTERIZATION

CONCENTRATIONS (pCi/l ¢/- 2 Sigme)--~=--r---momeee

SITE-X(NyS) SITE-Y(E,¥) RADIUN-226  URANIUM-234 URANIUN-235  URANIUM-238
-60.00  -40.00 25,0 +/- 3.0 < 1.4 19.0 +/- 2.0
14010 594000 Ol ‘H‘ 01 < 01 02 +/‘ 01
30,00 -100.00 8 4/~ 42 B 02 W 3 -2
35,00 60,00 270.0 +/-80.0 12,0 #/- 2,0 < 4 12,0 #/- 2.0
40,00 300,00 <l WA~ 2 -2
‘20& 164.80 503 +/’ 06 ( 02 08 +/‘ |2
42,80  =67.20 b 4/- 02 1 4~ 02 < 1.1 4/ .2
45,00  -25.,00 8 t/- 2 3.0 H- .4 24/ 0 At 2
54,67  ~155.50 7402 Wt 2 KRV
70.00 190000 .7 +/’ »3 ( 02 02 +/' 02
80.00 40.00 2.8 4/~ 8 1 - 3 <
83.60 - 242,50 1.4 4/- 3 RE TN 1.6 $/- .3
85.00  155.00 8.0 +/- 2.0 17,0 +/- 2.0 S4/- W3 10,0 +/- 1.0
9,00  -90,00 b H/- 2 234- 5 (.2 1.5 +/- 4
100.00  ~100,00 13 4/- .4 B4/~ 3 Ad 02 342
106,00 194,00 Lid t/- .4 - W2 1,6 +/- .3
116,00 140,00 W ol 14,0 +/- 1.0 W 4/- 3 10,0 4/- 1.0
120,00  -50.00 LI ZAR) 8.0 +/- 1.0 G- 20 200 /- 1.0
132,00 75,00 6,0 +/- b 24 W 104~ L3
135,00 180,00 <20 530.0 +/- 10,0 70,0 +/- 3.0 940.0 +/- 10,0
145,00  -200,00 S 43 23 4= % < .2 1.4 4/~ .4
1450W 200000 08 +/' 02 ( il 06 +/' 02
173.90 482,00 - 24/
180,00  -140.00 St 2 4.0 /- b 24 0 3S - b
180,00  -100.00 2 4=l < 3 < W2 74/ 3
180,00 250,00 9.0 +/- 3.0 6,0 #/- 1,0 b H- W2 13,0 /- 1.0
180,00 340,00 34,0 4/-10.0 4,0 #/- 1.0 < .3 6,0 /- 1.0
200,00  -200.00 9 H/- 3 < ! <2
200000 0000 206 +/’ 101 < 06 309 ‘}/' 104
200,00 200,00 LI 7o) 4,3 t/- Wb 2 - 4l 1.2 /- .3
200,00 300,00 AN ! < <l
225,00 220,00 60 +/- 2,0 38.0 +/- 3.0 L4 4/~ 6 &7 4- 1
240,00 120,00 Lib #/- W5 19,0 +/- 1.0 J 4 02 21,0 4/- 1.0
250,00 320,00 1.3 ¢/- .4 900.0 +/- 20,0  380.0 $/-20.0 6300.0 +/-100,0
280,00  280.00 76.0 1/-23.0 3900.0 +/-100,0  130.0 +/-10.0  59.0 +/- 2.0
285000 200000 17000 +/‘ 1000 600 +/’ 100 700 +/’ 100
285.00 430,00 25 /- .8 17,5 +/- 1.0 1.24/- 3 140 +/- 1.0
300,00 200,00 3 H- 0l SH- 02 < < 32
300,00 300,00 1.9 4/~ 46 < W2 < 2 < L2
300,00 400,00 B+~ 2 < W2 ¢ W2 <t
320,00 380,00 9.0 /- 3.0 120,0 4/- 10.0 4.0 +/- 1.0 46,0 /- 2.0
321050 580000 101 +/' 03 < 01 06"1‘/‘ 03
340,00 160,00 o H- 02 34,0 +/- 1.0 1.3 4/- 3 b0 4/- 1.0
PRINT DATE $07/07/83 - PAE !



TABLE 8

RADIOMUCLIDE CONCENTRATION IN GROUND WATER SAMPLES
SHPACK CHARACTERIZATION

CONCENTRATIONS (pCi/1 /- 2 Sigma)--—---=—v=-emun

SITE-X(N,S) SITE-Y(E,¥) RADIUM-226  URANIUM-234 URANIUN-235 URANTUN-238
340,00 380,00 3.0 +/-11,0 13000 4/-100,0  130.0 $/-10,0 3500.0 #/-100.0
360,00 300,00 49,0 +/-15.0 16,0 /- 2.0 < .4 10.0 +/- 1.0
400,00 300,00 50 ¢/~ 0 2,5 t/- v 2 - i 1.4 §/- o3
435000 348000 2700 t/- 800 11‘0 ¥/- 200 08 +/- 05 4o° +/- 1.0
496,00  296.00 2.7 4~ .8 16,0 #- 1,0 o - 02 Bb M- .8
500,00 400,00 IR TN | b /- < L2 2,2 /- 9
520,00 80,00 1.3 ¢/- 4 2.3 /- v4 IR TEEEN | 1.3 $/- '3
520000 320000 1.7 t/- .5 3200 t/- 100 1.4 /- 03 1800 t/- 100
S40.00 160.00 9 -3 300:0 +/- 10.0 40.0 +/- 3.0 1500.0 +/-100.0
582,50 514,80 25.0 ¢/- 1.0 24/~ 0 3.0 4/- .3
595050 509'90 7 t/- o4 ¢ 03 O9 $/- o3
600,00 400,00 32,0 +/-10.0 8.2 t/- .4 FEYSENE B X V2N,
936,80 45.80 I 4~ 02 O W7t 2
PRINT DATE:07/07/83 PAGE 2
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TABLE 9

IN-SITU GAMMA-RAY MEASUREMENT USING A PRESSURIZED ION CHAMBEK
AT 1 HETER AROVE THE GROUND

SHPACK CHARACTERIZATION

CODRDINATES EXPOSURE RATE
SITEX(S) SITEY(E) sicro R/hr
0.00 100,00 8.6
0.00 200,00 10,4
100,00 -200.00 12,2
100,00 -100.00 1.6
100.00 0.00 10.6
100,00 100,00 10,4
100,00 200,00 11,4
200,00 -200.00 12,7
200,00 -100,00 9.7
200,00 0,00 B
200,00 100,00 26,7
200,00 200,00 14,3
200,00 300,00 10,3
200,00 400,00 6.7
200,00 500,00 10,6
300,00 -100.00 10,2
300,00 0,00 9.5
300,00 100,00 10,4
300,00 200,00 9.6
300,00 300,00 12,1
300,00 400,00 1.9
400,00 -100,00 10.3
400,00 0,00 8.7
400,00 100,00 1.7
400,00 200,00 11.3
400,00 300,00 10,1
400,00 400,00 10,7
500,00 0,00 B.6
500,00 100,00 10.8
500,00 200,00 10,9
500,00 300,00 2.5
500,00 400,00 6.0
600,00 100,00 1.8
400,00 200,00 11.9
600,00 400,00 12,5
500,00 10,5

. $00,00
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Coordinates
SiteX(S) SiteY(E)

Table 10
Radionuclide Concentration in Air Sameles

Sheack Characterization

100,00  345.00
40,00 60,00

Volume

of Air ————-——=—=Concentration (pCi/®K I ¢/- 28idaz)

Cubic K Radium-226 Uranium-234 Uraniue-215 Uranium-238
2821.,4  7.1E-04¢+/-2,1E-04 <{7.1E-05 <3.5E-05 1.4E-044/-1,1E-04%

1782.5  1,2E-034/-3,4E-04  3,9E-04/-2.2E-04 <1.1E-04 1,7E-044/-1,1E-04%2

t COMMENT! McGinn Residence
I COMMENT! Access Trailer
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APPENDIX B

U. S. DEPARTMENT OF ENERGY
PROPOSED RADIOLOGICAL CRITERIA FOR
FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
AND

REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES



U.S. DEPARTMENT QOF ENERGY
Proposed Residual Contamination Criteria
for
Formerly Utilized Sites Remecdial Action Program
and
Remote Surplus Facilities Management Program Sites

Presented here are the residual contamination cleanup and waste
control criteria of general applicability to the FUSRAP project anc
remote SFMP sites*,

with the exception of limits for racium-225, the soil resicuz’
contamination criteria were developec on tne basis of limiting maxim.-
individual radiation exposure to DO limits specifiec in DCE Orger
5480.1A exclusive of exposure from naturz® backgrounc radiation or
medical procedures. Tne aggregate of the contributior from & ' ma::
patnways, basec on scenarics for permanent intrusicn, e.g.,
establisning residences on the site, has been assumes. |
circumstances, the probasility is low tnat such an intrusion wil’
occur. Also, conservative assumptions were used in deriving tnese
criteria to ensure that a particular dose limit wouig not be
exceedec. Use of these criteria is adcitionally conservative pecause
the patnways considereag in the derivation of the criteria assume z°
water intake and most food intake is from the site. Also, the sizec
often have limited agricultural capability and the contamination is
generaily not homogeneous. The combined effect of these facticrs s
such that the probable radiation exposure to tne average peo.latior
on, or in the vicinity of, FUSRAP sites decontaminated %o tnese
criteria limits will not be appreciatly gifferent from that nor—z

o

receivec from natural background radiaticn.

*A remote SFMP site is one that is excess to DOL programmatic nesscs
and is located outside a major operating DCE R&D or proguction
area. Remote sites are more likely to be released to the putlsiz or
excessed to other governmer:t agencies after gecontaminatior tnan a~«
sites located with major R&D or production areas.
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The residual contamination c¢riteria for surva
structures were developed from a proposed ANSI standard* moagifieg as
appropriate to be consistent witn DOE Orger S480.1A and the speciti

needs of FUSRAP for cost-effective, workable guidelines which provig

an adequate safety margin. The waste control criteria are consistent

milling sites, 40 CFR 192.

A. RESIDUAL CONTAMINATION CRITERIA FOR FORMERLY JTILIZED SI7ES AND
REMCTE SURPLUS FACILITIES MANAGEMINT PROGRAM SITEZS

The following criteria represent tne maximum residue.
contamination limits fcor unrestrictec use of land contaminatzd witn
radionuclides related £5 the nuciear fuel cycle at FUSRAP and remots

SFMP sites. [t is tne policy of D0t to decontaminats sites T2

contamination leveis at or belcw tne 1imits ang in a manner consistan

LY

witn DOE's as-low-25-is-reasonac’iy-acnisvaptie (ALARA; policy.

[O%

Residual contamination limits for otner nuclides will pe deve.cpe
when required using tnhe same metncgo ogy*™ as w~as used for thos

(b

reprasentad hersa.

*ANST N13.12 {propcsad’--an agantaticn to be app.iec, a&s approprriat
*=Jescribed in ORC-EZ1 anc JRU-33Z.
DRAFT B-2
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1. Residual Contamination Limits for _and!

Soil Remedial Action Critersad

Soil Criterie
(pCi/g above backgrounc:
Racionuclude Avg. over 100m<

Ra-226 5 pli/g, averaged over the f<r
15 ¢m of soil below tne surfacs:

w

15 pli/g when averagec over
cm thick soil layers more tna

. 15 cm and less tnan 1.5 m beiow
the surface.

U-Natural? 75
u-2384 —75
U=-2347 15C.
U-232° 150 o~
Am-Z&’.’ 20 L_;,
Pu-2473°% 800 T
Pu-23¢, -24C 100 N
Pu-23 57 100 ~
Th-230 15
Cs-137 80
Sr- 90 100

H-3 ;i/m 011 moisture! 5,200
‘h 2:2' 15

DRAFT

i. Maximum limits for unrestricted use
2. These criteria represent unrestricted-use resigua’
concentrations above background averagec across any 1% c7
thickness layer to any gepth ang over any contiguous
100 m2 surface arez. . .
2. A curie of natural uranium means the suw of 3.7 x 10!
gisintegrations per seconc from U-228 plus 3.7 x 10V
gisc/sec from U-234 plus 1.7 x 10% cisc,sec - :
One curie of natura’l uranium is equivalent to
kilograms or 6,815 pounds of natura)l uranium.
4. Tnis criteria is for the activity concentrat 23
alone, but has been derived on the basis of tﬁe assumpt-or
tnat U-234 is alsc present in the s0il1 at tne same
activity concentration and tnat the contribution frzm
U-235 is small.
Assumes no other uranium isotopes are present.
. The Pu-241 criterion was derivec from the Am-24)
concentration.
Assumes all decev chain products are in equiliorium
concentrations fe.g., Rz-2Z2 criteria would be the same z¢
that for Tn-232).

(]
s
[}

O N

~4
.
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2. Residual Contamination Limits for Buildings

a. Indoor Radon Decay Products

A structure locatad on private property and intenced for
unrestrictad use snall be subjsct to remedial action as
necessary to ensure the annual average radon daughter
concentration {RDC) is less tnan 0.03 WL within the
structure.

b. Indoor Gamma Radiation

The indoor gamma raciation after cleanup shall not excee
20 microroentgen per nour (2C microR/nr; above Dackgroun

DRAFT B-4
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c. Indoor/Qutdoor Building Surface Contamfnatioﬁ]

Building Surface Contamination Remedial Action Criteria:

Allowab’le
Surface Contamination

' (dpm/100 cmé)2
Racionuclides Totz Kemcvab e

Group 1: Radionuclides for whicn 100 20
tne area concentration guide in

air above background* is

2 x 20713 Ci/m or less or for

wnich the uncontrc’leg area

concentration guide in_water _above

backgrounc3 is 2 x 10°7 Ci/ms
or less; incluges Pa-231, Tn
Th-230, Ac-227, Ra-22%Z, Ra-2Z
anc Pc-210.

~
i

o
(]
(&)

Group 2: Racionuciiges not in 1,1
Group 1 for wnich the uncontraiies

ares concantration guide in_zir

above background® is 1 x10-1¢

Ci/m3 or less or for wnich an
uncontrolleo arez concentration

guide in water above backgrounc”

is 1 x 1070 i/m3 or less;

includes J-232, U-238, Tn-232,

Ra-2zZZ, anc Po-210.

Group 2: These radionuclides not 5,000 1,000
in Group 1 or Group 2; incluces
U=-234, U-235, and Ra-224.

Notes: 1. These criteriz represent unrestrictec-use resigus’
cencentraiions above backgrounc averagec across ary 13 zm
tnickpess layer to any depin and over &ny coniigucus
10C m¢ surface area. )

2. Tne levels may be averagec over 1 m< pro

maximum activity in any area of 100 cnx¢

three times the 1imit value; dpm = gisin
minute.

Given in Attachment [ to Chapter XI, Tas'e I, OCE Ores

5480.1A.

t <
H v
s

[V}
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B. CONTROL OF RADIOQACTIVE WASTLS AND RESIDUES

The following criteria represent tne controlling limits for
interim storage and long-term radioactive waste management of resiguz’
contamination removed from FUSRAP and remote SFMP sites and apply to
storage or disposal sites locatec outside of DOE major operating
facilities. These criteria are nct intended to appiy to disposa:
operations under the jurisdiction of DGZ Order 5220. It is the policy
of D0L to store radiocactive wastes in a manner representing sound
engineering practices consistent with DCE's ALARA pnilosopry.

1. Interim Storage for aasts “rcm FLUSRAP ang Rampte SFMP Sites

4

A1l operational and conirsl reguirements specifiec in tne
following O0L Orgers sha'l appiy:

B

a. $430. 1A, Environmenta’ Protection, Safety, and Healtn
Protecticn Progrzm for JCC Operations.

b. 5480.2, Hazarcous and Racioactive Mixed waste Management.
c. §3487.7, Safety Analysis anc Review System.

d. 54&3.1, Occupational Safsty ang Heaitn Program ror
Government-Jwned Contractor-Operator racilities.

ronmental Protectiion, Safsty, anc Healin

e. 5484.1, Envi
on Information Repmorting Reguirements. .

Protect:

f. 8434.2, Unusua’l Jccurrence Rapeorting Systam.

3. 5220, Radioactive wasta Management

h. Control and stanilization features wiil be designec o
ensure, to the extent reascnacly acnisvasis, an effaci-ve
1ife of 50 years, ana in any case, at jeast 25 years,

i. Radon concentrations in the atmosphere above faciiity
surfaces or openings shall not (1) exceeg 100 pCi/1 at any
given point, or any average concentration cf 3C pCi/) for tn
facility site, or (2) exceec an averige radon concentration

at or apove any location cutside the ‘ac*l..y site of .0
pC /1 (acove backgrounc,

[y

J- For water pro;_ctzan use existing State anc Fegersz’
Stancaras; appiy site-specific measures where neecec

DRAFT B-6

December 1983




2. Long Term Management for kaste from FUSRAP and Remote SFMP Sites
for Disposal Operations Not yovcfnc 1n DOE Orger >cc¢u

a. A1l operational requirements specifiea for Interim Storage
Facilities (B-1.a-g) will apply.

b. Control and stabilization features will be designed to
ensure, to the extent reasonably acnievable, an effective
1ife of 1,000 years and, in any case, at least 200 years.
Other disposal site design features shall be consistent with
40 CFR 192 performance guidelines/reguirements.

c. Radon emanation to the atmosphere from facility surfaces or
openiggs shall not (1) exceed an average release rate of 20
pCi/mé sec, or {(2) increase the annual average raacn
concentration at or above any locaticn outsice tnhe facility
site py more than 0.5 pli/l.

d. For water protection, use existing State and Federz;
Stangards; apply site-specific measures where neeces

e. Prior to placement of any potentially biodegracat'e
contaminated wastes in a iLong-Term Management faci'“ty, sucn
wastes will be properly conditioned to [1) insdre tne
gensration and escape of piogenic gases will not cause the
criteriz in paragrapn Z.c. to De exceedeg, and (2, insure
biodegracation within the facility will not result in
premature structural failure not in accordance witn tne
criteria in paragraph 2.b. If biodegradable wasiss are
conditioned by incineration, incineration ope~ations wil.
carried out in compliance with a1l applicabie fece*a’ st
and local air emission stangarcs and regquirements, nciucs
any standaras for radionuclides established pursdant tc =
CFR 61, National Emission Standards for Hazardcus ~ v
Pcllutants (NESHAPS).

Uy (b (D

C. EXCEPTIONS
Procedure -- Analysis of site-specific congitions.

2. Apo11cabw1ng -- Where neal:tn and safety wou.d be encangerec, or
wnere cost clearly outweighs benefits.
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D. CRITERIA SOURCES

Criteria Sourzce
1. Residual Contaminatiocn

a. Residua) Contamination A
of Land! DOE Order 548C.1A, 40 CFR 1827

b. Residual Contamination
of Buildings 40 CFR 192, proposec ANSI NIz,
2. Control of Radioactive wastes and Resicu2s
a. Interim Storage DCE Order 3548C.1A

b. Disgoseal 40 CFR 192

3. Exceptions
a. Procecdure 47 CFR 182
b. Applicability &3 JFR 162

Notzs: 1. The basss of the resicua’ contamination critertz ars
developeag in ORO-837 anc¢ JRI-33<.

Basea on limiting the racon Zaugntar concentration to C.l8
WL witnin structurss.

N
.
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