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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 B 
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 radioactive 
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 radioactive 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 1981. 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-l. 

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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FIGURE 2-2 AERIAL PHOTOGRAPH OF SHPACK LANDFILL SITE, 
LOOKING NORTHEAST 
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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 radioactivity 
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 radioactive 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 
runoff 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 radioactive 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-go, 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 (NaI) 

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 

average 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 (loo-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 NaI 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 
radioactivity 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.) NaI 

scintillation detector coupled with a PRS-1 ratemeter/scaler 
was lowered into the pipe to determine a profile of the 
radioactivity 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 sampling locations 
were determined based on near-surface gamma measurement data: 
the locations are shown in Figure 3-4. In 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 intrinsic-germanium detector [30 percent 
efficiency as compared to a 7.6 x 7.6 cm (3 in. x 3 in.) NaI 
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 Albuquerque, 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 radioactivity 

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 radioactivity 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 
possible migration of priority pollutants and radioactive 
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 Albuquerque 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 

tables in Appendix 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 

were determined 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 OFINL 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. 

4674A 3/l/84 4-2 
DRAFT 

._ _ _““_. I_ 



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/l 

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 5480.1A 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 radioactive materials. 

The gamma exposure rate results (taken 1 m above the ground 
surface) are given in Table 9 in microroentgens per hour 

J (,,;I,, 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 ,'i 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 layer 
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-l. 

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 29.5/.:R/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 OWL 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-l. 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 radioactivity above natural 

background for the region) are compared with the respective 
residual concentration criteria limits for unrestricted use, as 

shown in Table 5-l. 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 
m2 surface and subsurface areas sufficiently to cause their 
respective 100 m 2 areas to exceed criteria. No site-boundary 

or off-site measurements revealed above-criteria readings. 
Remedial action designed, as it should be, to remove hot3spots 
would result in the removal of only approximately 390 m (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 
radioactive contamination at the site may be deferred without 
harmful effect to individuals, the public and the environment. 
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FIGURE 5-2 
LEGEND 

DOTS INDICATE ‘HOTSPOT’ 
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TABLE 5-l 
CONCENTRATIONS OF IUDIONLJCLIDES 

AT THE SHPACK LANDFILL COMPARED 

WITH DOE CRITERIA LIMITS 

(pCi/g> 

Area Cont. Area Weighted Hotspot Cont. DOE Criteria 
Radionuclide Average(a) Average(b) Average Limit 

Ra-226 0.60 70.3 873.4 5(c) 

U-235 1.40 24.19 280.8 130 

U-238 7.64 253.9 3092.6 150 

Total Area of the Site = 32,376 m2 

Total Area of Hotspots = 2,585 m2 

(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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It 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 

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



T?tDLE 1 
IN-SITU SANM-RhY HEtiUREHENTS USING A CDNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPh-3), 12 inches ABOVE THE GROUND, AND 

BETh DUSE PATE HE14SUREtlENTS hT THE GROUND SURFhCE 
SHWK CHMCTERXZATION 

SITE-X(N,S) 
----------- ----------- 

0,oo 
0,oo 
0.00 
0,oo 
0.00 
o*oo 
0,oo 
0,oo 
oaoo 
0.00 
o+oo 
0.00 
o+oo 
0,oo 
o*oo 
0.00 

10,oo 
10.00 
10~00 
10,oo 
10,oo 
15.00 
15,oo 
15.00 
15600 
15.00 
15+00 
15,oo 
15.00 
15.00 
15,oo 
20.00 
20‘00 
20.00 
20400 
20.00 
20,oo 
20.00 
20100 
20,oo 
?O+OO 
20600 

SITE-Y (E,Y) 
---------- ---------- 

-60,OO 
-40,oo 
-20.00 

0,oo 
20,oo 
40,oo 
60.00 
80,OO 

100,00 
120,oo 
140~00 
160,OO 
180,OO 
200,oo 
220.00 
240,OO 
so*00 
55600 
60.00 
65.00 
70,oo 

5,oo 
10 too 
15,oo 
20+00 
25,OO 
50400 
55.00 
60,OO 
65.00 
70.00 

-1loboo 
-105,oo 
-1oo+oo 

-?5*00 
-90100 
-80.00 
-60.00 
-40.00 
-20,oo 

OJO 
5,oo 

SPh-3112') 
CPH 

z======3= 
5266 
5440 
5542 
5712 
4766 
5214 
4172 
4120 
4198 
4216 
4228 
4082 
4732 
4556 
4364 
4276 
3660 
3336 
3868 
5122 
4058 
4794 
4998 
5394 
4292 
3838 
4830 
5116 
5046 
4792 
4454 
447% 
4380 
4394 
4402 
4436 
5248 
4866 
5242 
5728 
5664 
4856 

HP-210 
rrad/hr 

--------- --------^ 
,048 
,059 
,055 
,041 
,041 
,026 
,033 
,038 
,026 
,041 
,036 
,028 
,041 
,050 
,100 
,026 
,043 
,038 
,036 
,038 
,033 
,040 
,048 
,035 
,038 
,048 
,045 
,048 
* 55 0 
,052 
,048 
,028 
,054 
,037 
,026 
,040 
,041 
,036 
,040 
,048 
,045 
,059 
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TMLE 1 
IN-SITU SAMA-RflY tiEASUREHE)ITS USING h CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPk31, 12 inches ABOVE THE GROUND, MD 

BETA DOSE MTE HEhSUREMNTS AT THE GROUND SURFhCE 

SITE-X(NrS) SITE-Y (E,Y) 
---------- ---------- ---B-w----- m--------- 

20.00 10+00 
20.00 15,oo 
20.00 20.00 
20,oo 25.00 
20,oo 40,oO 
20.00 sot00 
?O,OO 55,oo 
20.00 60.00 
20*00 65,oo 
20,oo 70.00 
20.00 80,OO 
20100 100,00 
20800 120,oo 
20,oo 140.00 
2otoo 160.00 
20,oo 180,OO 
20400 200,00 
20 *oo 220.00 
20600 240.00 
25.00 -ilO*OO 
25.00 -105,oo 
25.00 -1oo,oo 
25‘00 -95.00 
25 ,OO -90,oo 
25,oo 5*00 
25.00 10,oo 
25bOO 15.00 
25.00 20,oo 
25400 25.00 
25.00 50,oo 
25.00 55,Oo 
25.00 60,OO 
25.00 65.00 
25.00 70000 
30.00 -11om 
30*00 -105,oo 
30.00 -looo,oo 
30,oo -95,oo 
30,oo -90.00 
3om -50,oo 
30,oo -45,oo 
30,oO -40.00 

SPrr-3(12’) HP-210 
CPH rrad/hr 

--------- -a------- --------- ----s---- 
6352 ,041 
4654 ,057 
4418 ,053 
4144 ,062 
5404 ,035 
5124 ,026 
5178 ,043 
6302 ,066 
5336 o 060 
4676 ,038 
5304 ,036 
4286 ,041 
4574 ,038 
4492 ,035 
4186 ,031 
4302 ,052 
4436 ,040 
4474 ,057 
4524 ,038 
4720 ,040 
4674 ,038 
4536 ,035 
4804 ,045 
4946 ,047 
4828 ,047 
4944 ,035 
4600 ,036 
3744 * 036 
4170 ,038 
4578 ,040 
5666 ,054 
6844 ,059 
6430 ,060 
5554 ,064 
5118 ,060 
4860 ,043 
4786 ,047 
5174 ,048 
4742 ,033 
4032 ,041 
5044 ,054 
4938 ,057 

------------------------------------------------- ---------------=========== ----_---__I_----__-----_------------------------1--------------- 
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TABLE 1 
III-SITU GAHHA-RAY tiEASlJREtlENTS USING A CDNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GRDUND, AND 

BETA DOSE RATE NEASURWENTS AT THE GRUJND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y(E,Y) 
---------- ----------- ----------- ----------- 

30100 -35.00 
30400 -30,oo 
30400 -25&O 
30.00 -20,oo 
30,oo -15,oo 
30+00 -10.00 
30,oo 5.00 
30.00 10,oo 
30,oo 15m 
30.00 20.00 
30100 25,OO 
30,oo so*00 
30,oo 55*00 
30,oo 60,OO 
30.00 65.00 
30.00 70.00 
35,oo -so,00 
35400 -45,oo 
35,oo -40,oo 
35.00 -35,oo 
35000 -30,oo 
35.00 -25.00 
35.00 -20.00 
35.00 -15+00 
35,oo -10.00 
40,oo -200,oo 
40,oo -180.00 
40.00 -160*00 
40,oo -140.00 
40,oo -120,oo 
40,oo -1oo,oo 
40.00 -BO,OO 
40.00 -60 t 00 
40.00 -50,oo 
40,oo -45.00 
40,oO -40.00 
40,oo -35.00 
40,oo -30.00 
40,oo -25900 
40.00 -mm 
40,oo -15*00 
40,oo -10,oo 

SPA-3(12') HP-210 
CPH rrad/hr 

--------- --------- --v--w-- --------- 
4302 ,047 
4942 ,031 
4810 ,060 
5100 ,057 
5038 ,055 
5046 ,050 
4778 ,052 
5106 ,054 
4638 ,040 
4458 ,047 
4434 ,041 
4806 ,054 
4588 ,059 
6806 ,050 
6658 ,066 
5094 ,041 
4432 ,040 
4910 ,057 
4758 ,059 
5028 ,035 
4580 ,059 
5032 ,041 
5254 ,054 
5106 ,048 
4878 ,052 
5522 ,031 
4918 ,045 
5772 ,066 
5806 ,060 
6056 ,052 
5036 ,048 
5550 ,029 
5258 * 55 0 
4668 ,043 
4318 ,043 
5330 ,053 
4636 ,050 
5086 ,054 
5026 ,041 
5158 ,052 
4976 ,026 
4052 ,022 

------------------------------------------------------------------------------- --_-----^------------------------------------------------------------------------ 

PRINT DATE: 07107183 PAGE 3 

A-5 



TADLE 1 
IN-SITU GAMA-RAY HEASUREKNTS USING A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches AWE THE GROUND, AND 

BETA DOSE RATE HEASUREHENTS AT THE GRGUND SURFACE 
SHPACK CMRACTERIZATION 

SITE-X(N,S) SITE-Y (Ed) 
----------- ----------- ----------- ------sv--- 

40.00 OtOO 
40.00 20,oo 
40,oo 40,oo 
40,oo 60.00 
40.00 BO,OO 
40.00 100.00 
40,oo 120,oo 
40,oo 140,oo 
40,oo lbO,oO 
40,oO 180,OO 
40,oo 200,oo 
40,oo 220,oo 
40.00 240.00 
45,oo -50,oo 
45.00 -45.00 
45,oo -40,oo 
45,oo -35,oo 
45 a00 -30.00 
45.00 -25100 
45,oo -20.00 
45,oo -15,oo 
45,oo -to,00 
50.00 -190+00 
so,00 -185.00 
50.00 -180.00 
50,oo -175,oo 
50.00 -170.00 
50,oo -50.00 
50,oo -45+&I 
50400 -40,oo 
50,oo -35.00 
50100 -30.00 
50,oo -25,oo 
so,00 -20.00 
50.00 -15800 
50,oo -10,oo 
55.00 -190.00 
55 ,oo -185,OO 
55,oo -lBO,OO 
55.00 -175,oo 
55.00 -17omJ 
60.00 -240,OO 

SPA-3(12') HP-210 
CPH wad/hr 

--------- --------- ------w-- --------- 
5224 ,054 
5552 ,054 
4372 ,043 
5660 ,033 
4516 ,057 
4194 ,022 
4014 ,040 
4698 ,028 
4664 ,035 
4646 ,033 
4484 ,033 
4396 ,100 
4412 ,024 
4748 ,057 
4126 ,041 
4622 ,059 
6424 ,052 
4986 ,050 
5072 ,038 
5176 ,054 
5294 ,017 
4844 ,022 
4766 ,036 
5150 ,043 
5270 ,041 
5368, ,045 
5328 ,047 
4480 ,043 
5020 ,041 
4328 ,029 
4762 ,052 
6090 ,041 
4796 ,038 
4214 ,040 
4028 ,031 
4592 ,028 
4772 ,035 
4490 ,031 
5100 ,043 
4826 ,048 
5098 ,048 
4912 ,033 

------------------------------------------------------_---------------------------- -------------------------------------------------------------------------------- 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USING A CDHE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABM THE GROIJND, AMI . - 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
WPACK CHARACTERIZATION 

SITE-X(N,S) 
--------- ---------- 

60,OO 
60.00 
60,OO 
60.00 
6OeOO 
60.00 
60900 
60.00 
60,OO 
6OIOO 
60,OO 
60,OO 
60,OO 
60 *oo 
60,OO 
60,OO 
60,OO 
60 too 
60,OO 
60.00 
60,OO 
60.00 
60,OO 
60.00 
60.00 
60,OO 
60.00 
60.00 
65.00 
65100 
65600 
65,OO 
65,OO 
70,oo 
70,oo 
70.00 
70,oo 
70.00 
70,oo 
70.00 
70,oo 
70.00 

SITE-Y (Ed) 
----------- ----------w 

-220.00 
-200,oo 
-190,oO 
-185,OO 
-180,oo 
-175.00 
-170,Oo 
-160.00 
-140,oo 
-120.00 
-100.00 

-80.00 
-60,OO 
-40,oo 
-20.00 

0,oo 
20+00 
40,oo 
60.00 
Boa00 

100+00 
120,oo 
140,oG 
160,OO 
180,oo 
200+00 
2m.00 
240,OO 

-190*00 
-185,OO 
-lBO,OO 
-175.00 
-170*00 
-190,oo 
-185,# 
-180,OO 
-175,oo 
-170 ,oo 

25tOO 
30.00 
35.00 
40.00 

W-3(12’) HP-210 
CPH rradh 

--------- -------- ---------- --------- 
4996 ,045 
5158 ,036 
4626 ,038 
4836 ,052 
4947 ,099 
4558 ,040 
4726 ,052 
5590 ,059 
5420 ,029 
5546 ,038 
6028 ,047 
5054 ,035 
3332 ,024 
4716 ,028 
4302 ,038 
5946 ,035 
4414 ,033 
3540 ,057 
7308 ,054 
4546 ,048 
4404 ,048 
3856 ,048 
4482 ,038 
4322 ,031 
4310 ,033 
3934 ,040 
4054 ,031 
4164 ,043 
4588 ,048 
5012 ,059 
5262 ,048 
5310 ,054 
5114 ,035 
5250 ,036 
4766 ‘047 
5340 ,024 
5006 ,059 
5184 ,052 
3384 ,024 
5794 ,028 
2480 ,033 
4326 ,028 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USING A CWE SHIELDED 2 inch x 2 inch HPI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-XtN,S) SITE-Y tE,Y) 
--------- ----------- ---------- ------mm- 

70400 45.00 
70.00 50.00 
70,oo 55.00 
70.00 60,OO 
7oaoo 65.00 
70.00 70.00 
70.00 120 * 00 
70.00 125.00 
70,oo 130,Oo 
70.00 135,oo 
75,oo 25dO 
75.00 30,oo 
75,oo 35.00 
75,oo 40.00 
75,oo 45.00 
75.00 50,oo 
75,oo 55m 
75,oo bO,OO 
75+00 b5,OO 
75100 70*00 
75.00 120,oo 
75,oo 125.00 
75.00 130.00 
75,oo 135,oo 
80,OO -240.00 
80,OO -220,oo 
80,OO -2oo*oo 
BO,OO -180,OO 
80.00 -160.00 
80 ,OO -140,oo 
80.00 -120,oo 
BO,OO -1oo,oo 
BO,OO -95 ,oo 
80,OO -90900 
BO,OO -85.00 
Boa00 -BO+OO 
80,OO -6O+Do 
BO,OO -40,oo 
80,OO -35.00 
80100 -30,oo 
80,OO -25.00 
Boo,00 -20.00 

SPk3(12’) HP-210 
CPH wad/h P 

---------- --------- -------- --------- 
3706 ,041 
4136 ,036 
4168 ,041 
4400 ,045 
4240 ,041 
4276 ,041 
4628 ,048 
5642 ,031 
5134 ,045 
5816 ,038 
4208 ,026 
5060 ,024 
6960 ,052 
4062 ,045 
4226 ,050 
4540 0 045 
4430 + 055 
6438 ,055 
4660 ,060 
5044 t 029 
4638 ,067 
5474 ,052 
4832 ,043 
5040 ,041 
4694 ,047 
6154 ,033 
3986 ,022 
4872 B 036 
5808 ,040 
5386 ,035 
5268 ,054 
4068 ,021 
4658 ,045 
4874 ,050 
4616 ,035 
4876 ,035 
3580 ,052 
3440 ,029 
3194 ,019 
5188 ,028 
4450 ,031 
4128 ,033 

---------------------------------------- =======================================--===-------------------------------------- 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USING A CDHE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE tiEASllREHENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
---------^ ---------- 

BO,OO 
80.00 
BO,OO 
80.00 
BO.00 
80+00 
80,OO 
BO+OO 
BO,OO 
Bo.00 
80,OO 
80+00 
BO,OO 
80,OO 
80.00 
80,OO 
BO,OO 
80,OO 
8OeOO 
80,OO 
BO,OO 
80.00 
80.00 
BO,OO 
85,OO 
85.00 
85+00 
85+00 
85800 
85.00 
85,OO 
85,OO 
85,OO 
85.00 
B5eOO 
85.00 
85.00 
85.00 
85.00 
85.00 
85.00 
85600 

SITE-YtEtY) 
----------- ----------- 

0.00 
20,oo 
25+00 
30.00 
35m 
400,oo 
45.00 
50,oo 
55&O 
60.00 
65JO 
70,oo 
80.00 

100,00 
imm 
125,OO 
130,oO 
135800 
140,oo 
160,OO 
lBOtO0 
200 too 
220 IO0 
240,OO 
-95,oo 
-90,oo 
-85.00 
-BO,OO 
-35.00 
-30,oo 
-25m 
-20,oo 
25.00 
30,oo 
35.00 
40.00 
45.00 
50.00 
55.00 
60,OO 
65,OO 
70.00 

SPA-3112’) HP-210 
CPH rrad/hr 

--------- --------- --------- --------- 
3324 ,062 
3518 ,033 
4106 ,031 
4752 ,036 
4332 ,036 
5337 1043 
4402 ,035 
5064 ,066 
4414 ,033 
5074 ,038 
4780 ,052 
4772 ,040 
4978 ,040 
5276 ,060 
5475 ,038 
6244 ,057 
5672 ,072 
5254 ,033 
4568 ,050 
4922 ,036 
4782 ,029 
4518 ,029 
4160 ,029 
4084 ,031 
3880 ,035 
4022 ,035 
9844 ,031 
4176 ,031 
2462 ,026 
4690 ,022 
4150 ,040 
4010 ,019 
3914 ,031 
3668 ,040 
4708 ,036 
3154 ,043 
7084 ,024 
4554 ,050 
4308 ,029 
4942 . 55 0 
4620 ,035 
4362 ,029 

-----------------___---------------------------------------------------------------- 
----- - ---__------____-I_---------__-------- -------I--------------------------- 
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TABLE 1 
IN-SITU GM-RAY HEASUREHEWTS USING A CDNE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
WAC% CHARACTERIZATION 

SITE-X(N,S) SITE-Y(E,Wl 
--------- ----me---- ---------- ----------- 

85.00 120,oo 
85.00 125.00 
85800 130,oo 
85.00 135,oo 
85,OO 140,oo 
85,OO 145,oo 
85400 150,oo 
B5,OO 155100 
90.00 -95,oo 
90.00 -90,oo 
90,oo -85,OO 
90,oo -80,OO 
90400 -35800 
90,oo -30,oo 
90,oo -25.00 
PO,00 -20,oo 
90,oo 25.00 
90,oo 30,oo 
90,oo 35.00 
90.00 40,oo 
90,oo 45,oo 
90.00 50,oo 
90000 55.00 
90.00 60,OO 
90.00 65.00 
90,oo 70.00 
90,oo 90.00 
90,oo 95.00 
90.00 lOO,OO 
90,oo 105,oo 
90,oo 110*00 
90.00 120,oo 
90.00 125,oo 
90,oo 130,oo 
90,oo 135+00 
90,oo 140,oO 
90000 145800 
90,oo 150~00 
90.00 155,oO 
90,oo 180,OO 
90,oo 185,oo 
90.00 190,oo 

SPA-3(12'1 HP-210 
CPH rrad/hr 

---se----- --------- ---------- --------- 
5222 ,052 
5030 ,062 

15136 ,071 
5094 ,043 
4908 ,041 
5020 ,026 
3830 ,033 
4422 ,035 
4126 ,038 
5378 ,036 
8650 ,043 
4494 ,040 
2798 ,028 
4378 ,028 
4112 ,028 
3218 ,024 
3226 ,031 
3868 ,033 
4396 ,026 
4778 ,024 
4766 ,047 
4934 ,045 
4538 ,04i 
4262 ,040 
4408 ,055 
5084 ,043 
5368 ,050 
4792 ,662 
5500 ,062 
3258 ,043 
4328 ,031 
4700 ,047 
5492 ,050 

11448 ,110 
15076 ,059 
19057 ,142 
9044 ,035 

11118 ,096 
4710 ,036 
3612 ,036 
4106 ,028 
4284 ,019 
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TABLE 1 
' IN-SITU GAMA-RAY HEASUREtlENTS USIA A CONE SHIELDED 2 inch x 7 L inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AMD 

BETA DOSE RATE flEASUREtlERTS AT THE GRGUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) SITE-YtE,U) 
---------- ---------- ----------m ----------- 

90,oo 195,OO 
90,oo 210,oo 
90,oo 215+00 
90.00 no.00 
90,oo 225.00 
90600 230,OO 
90,oo 235,OO 
PO*00 240.00 
90,oo 245.00 
90.00 250,oo 
95.00 -95.00 
95.00 -90.00 
95.00 -85,OO 
95,oo -BO,OO 
95.00 -35m 
95.00 -30,oo 
95000 -25.00 
95.00 -20,oo 
95‘00 90.00 
95,oo 95.00 
95,oo 100.00 
95.00 llO*OO 
95,oo 130,oo 
95.00 135.00 
95900 140*00 
95+00 145,oo 
95,oo 15OtOO 
95.00 155,oo 
95,oo 180,OO 
95.00 185,OO 
95.00 190.00 
95.00 195,oo 
95,oo 21om 
95.00 215,OO 
95eoo 22om 
95,oo 225,oo 
95,oo 230,OO 
95.00 235800 
95‘00 240.00 
95.00 245,OO 
95,oo 250,oo 

100 ,oo -240,OO 

SPA-3(12') HP-210 
CPH rrad/hr 

---------- --------- -------- ------m-- 
4114 ,036 
3768 ,041 
4228 ,036 
3956 ,024 
4056 1022 
4230 ,041 
4022 ,026 
3766 ,024 
3948 ,035 
4136 ,035 
4466 ,033 
4540 ,043 
4694 ,029 
4312 ,036 
2924 ,024 
1998 ,029 
3364 ,033 
3294 ,043 
5294 ,047 
4966 ,026 
5044 ,041 
4736 ,041 
5964 ,029 
9398 ,083 

14888 ,060 
16196 ,104 
7066 ,045 
4806 ,026 
3898 ,019 
3728 ,033 
4886 ,043 
4224 ,036 
4158 ,040 
4190 ,038 
4242 ,035 
3794 ,036 
4002 ,047 
4054 ,047 
3996 ,050 
3850 ,017 
4046 ,047 
3594 ,038 
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TADLE 1 
IN-SITU GABHA-RAY t!EASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ADWE THE GRGUNU, AND 

BETA DOSE RATE REASUREKNTS AT THE GROUND SURFACE 
SWACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y (E,U) 
--e-------- ----------- --------- --------- 

1Oo,oo -220.00 
100+00 -200.00 
100*00 -180,OO 
100,00 -160,OO 
lQO+OO -140,oo 
100+00 -120.00 
100.00 -1oo,oo 
100.00 -80,OO 
100,00 -60.00 
100.00 -40.00 
100,00 -3otoo 
100 *oo -25.00 
100.00 -20.00 
100.50 0,oo 
lO0IOO 20,oo 
100.00 40,oo 
100.00 60,OO 
100,00 80.00 
100.00 90,OO 
100 ,oo 95,oo 
lOOtO 100.00 
100 ,oo 105,oo 
lOQ,OO 110,OO 
100 ,oo 120,oo 
100,00 130,oo 
100.00 135.00 
loQ,OO 140*00 
100+00 145,oo 
100,00 150.00 
100*00 155800 
100,OO 160,OO 
100*00 180,M 
100+00 195.00 
100,00 190,OO 
100,00 195.00 
100.00 200*00 
lOO+OO 210,oo 
100,00 215.00 
100,00 2?0+00 
100 boo 225,OO 
100,00 230,oo 
100+00 235.00 

SPA-3t12') HP-210 
CPH rrad/hr 

-----e-e -------- --------- --------- 
5438 ,041 
4548 ,048 
4952 ,043 
5694 ,050 
5372 ,043 
4888 ,040 
4938 ,038 
4894 ,022 
3814 ,026 
4860 ,031 
2938 ,036 
2898 ,043 
4022 ,033 
3144 ,028 
4180 ,043 
5382 ,045 
5142 ,057 
4772 ,047 
5836 ,060 
4680 ,038 
6619 ,053 
5436 ,045 
4774 ,043 
6196 ,045 
5793 ,047 

10254 ,064 
22039 ,067 
18194 ,128 
23062 ,178 

5916 ,059 
5402 ,028 
4461 ,035 
4828 ,040 
5444 ,040 
4412 ,038 
4440 ,048 
4394 ,045 
3752 ,022 
3634 ,085 
4316 ,038 
3814 ,036 
3824 ,029 

----------------------------------------------------------------------------------- ------------------------------------------___---------------------------------- 
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. TABLE1 
. IN-SITU GAMA-RAY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPA-31, 12 inches ABBVE THE GROUND, AND 

BETA DOSE RATE tiEASUREttENTS AT THE GRBUHD SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
I--------- 
----------- 

100,OO 
100,00 
100,oo 
105+00 
105100 
105,oo 
105+00 
105,oo 
lu5tOO 
105,oo 
105#00 
105,oo 
105,oo 
105,oo 
105.00 
105 ,a0 
lO5,OO 
105 ,oo 
105.00 
105,oo 
105*00 
105 a00 
105~00 
105.00 
lO5*00 
105,OO 
105~00 
105,oo 
105*00 
105,oo 
105,OO 
105,oo 
itie 
105,oo 
lO5+00 
110,oo 
110,oo 
110.00 
110~00 
110.00 
110,00 
110.00 

SITE-Y (EdI 
----------- ---------- 

240.00 
245.00 
250900 

-195,oo 
-190.00 
-185.00 
-1BOaOO 

-35,oo 
-30‘00 
-25,OO 
90.00 
95,oo 

100*00 
105*00 
110,oo 
125,OO 
130,oo 
135,oo 
140,oo 
145100 
150,oo 
155,oo 
lBO,OO 
185,OO 
190,oo 
195,oo 
210,00 
215,OO 
220.00 
225,OO 
230,OO 
235+00 
240,OO 
245,OO 
250,OO 

-195,oo 
-190~00 
-185,OO 
-lBO,OO 

-50100 
-45,oo 
-40,oo 

SPA-3I12') HP-210 
CPH rrad/hr 

--------- --------- --------- --------- 
4008 ,091 
4088 ,035 
4180 ,059 
5196 ,054 
5030 ,048 
4840 ,036 
3946 ,031 
5060 ,081 
9568 ,066 
2476 ,021 
5678 ,043 
4478 ,043 
5968 ,048 
5068 ,059 
4830 ,040 
5370 ,048 
4512 ,024 
7432 ,072 

15134 ,211 
43194 ,247 
17334 ,078 

6790 ,045 
4092 ,035 
5258 ,040 
6580 ,035 
5098 ,041 
4030 t 036 
3766 ,036 
3634 ,026 
3940 ,040 
4084 ,029 
4316 ,047 
4220 ,041 
4318 ,028 
4178 ,040 
4352 *M3 
4894 ,057 
8244 ,043 
4478 ,048 
3422 ,040 
4458 ,035 
4994 ,050 
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TABLE 1 
IN-SITU SAW-RFIY RMREHENTS USING h COHE SHIELDED 2 inch x 2 inch Ma1 CRYSTAL (SPfk31, 12 inches MOUE THE GROUND, MD 

BETh DGSE PATE HEASUREHENTS hT THE GROUND SWhCE 
SHf%CK CHARACTERIZATION 

SITE-X(N,S) SITE-YfE,Y) 
z======='- ==z======= 

llOIO0 -35.00 
110,oo -30,oo 
llO*OO -25,oo 
110,00 90.00 
llO*OO 95800 
110,00 100,00 
110+00 105,oo 
llO*oo 110,oo 
llO*OO 115.00 
110,oo 120,oo 
llO*OO 125,OO 
llO*OO 130,oo 
110,oo 135,oo 
110,oo 140,oO 
110,oo 145,oo 
110,OO 15om 
llO*OO 155,oo 
110,oo 160,DO 
110100 180,OO 
110,oo 190,oo 
110,oo 195.00 
110,oo 200,oo 
llO+OO 205,oo 
110.00 210.00 
110,oo 215,oo 
llO*OO 220.00 
llO*OO 225.00 
110+00 230,OO 
llO+OO 235,OO 
110,00 240,OO 
llOQO0 245.00 
110,oo 250,OO 
llS,OO -195.00 
115.00 -190,oo 
115,oo -185.00 
115100 -180.00 
115,oo -50.00 
115.00 -45+00 
115.00 -40100 
115~00 -35,oo 
115.00 -30,oo 
115+00 105,oo 

SPk3(12') HP-210 
CPII rrad/hr 

--------- -------- --------- --------- 
5186 ,062 

14342 ,062 
5612 ,045 
3658 ,016 
4072 ,019 
5414 ,035 
5534 ,054 
9046 ,067 
5640 ,050 
6358 d93 

10972 ,066 
15338 ,048 
8634 ,057 

16531 ,105 
10528 ,078 

9263 ,129 
12400 ,216 

5520 ,040 
4124 ,010 
5348 ,040 
5506 ,040 
4870 ,045 
3690 ,026 
3873 ,033 
3566 ,028 
3804 ,029 
4332 ,035 
4074 ,031 
4316 ,019 
4194 ,045 
4156 ,022 
4062 ,031 
4802 ,038 

10504 ,035 
10432 ,024 

3538 ,029 
3678 ,038 
5004 ,036 
6940 ,045 
4458 ,036 
6778 ,031 
5142 ,o47 

--------------------_l________l -----_----__--------_I__________________---------- 
----------_--_----_---------__-------_------------------------------------_--------- 
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TFgLE 1 
b IN-SITU GMHft-RAY HEfiUREHEWTS USING h CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPh-31, 12 inches ABOVE THE GROUND, nNIi 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
SHf'ACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y (E,Y) 
----------- ---------- 

110,oo 
115,oo 
120.00 
125,OO 
130*00 
135,oo 
140,oo 
145,oo 
150,oo 
155,oo 
160,OO 
165,OO 
170,oo 
190,oo 
195,oo 
200,oo 
205,oo 
210,oo 

-240,OO 
-220 ,oo 
-200,oo 
-195,oo 
-190,oo 
-185,OO 
-180.00 
-160,OO 
-140,oo 
-120,oo 
-100~00 

-80 ,OO 
-60,OO 
-50,oo 
-45,oo 
-4oo,oo 
-35,oo 
-30800 
-20.00 

0,oo 
20,oo 
40,oo 
60.00 
80,OO 

SPh-3(12') HfJ-210 
CPM rrad/hr 

--------- --------- --------- --------- 
7980 * 055 
4356 ,050 
5470 ,040 
8758 ,057 

23852 ,069 
21492 ,105 
15930 t 040 
8190 ma 
6056 ,129 
9352 ,236 
5168 ,035 
5390 ,029 
5098 ,040 
4102 ,035 
5174 ,041 
5482 ,060 
4186 ,028 
3490 ,028 
4500 ,038 
4594 ,052 
4064 ,028 
4212 ,054 
5046 + 047 
4644 ,047 
4165 ,035 
5350 ,050 
4640 ,048 
4594 ,036 
4600 ,040 
3194 ,038 . 
4416 ,036 
4100 ,031 
5612 * 036 
5768 ,043 
4424 ,043 
4314 ,043 
4182 ,038 
2970 ,036 
4458 e 038 
3066 ,036 
4208 ,057 
3574 ,043 
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TABLE 1 
IN-SITU GhMh-RhY tiEhSUREHENTS USING h CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPk31, 12 inches ABOVE THE GROUND, hN!J 

BETA DOSE RATE tlEASURQ!ENTS AT THE GROUND SURFACE 
SHPACK CHiMCTERIZATION 

SITE-X(N,S) 
----------- ---------- 

12o,oO 
120+00 
12o+oo 
120,oo 
12o.00 
120~00 
12o.00 
120,oo 
120,oo 
120.00 
120.00 
120,oo 
120+00 
120,oo 
m*oo 
120 900 
120,oo 
120.00 
120,oo 
120,oo 
120*00 
125,OO 
125*00 
125.00 
125,OO 
125.00 
125.00 
125.00 
125+00 
125,OO 
125.00 
125400 
125.00 
125100 
125.00 
125.00 
m*oo 
125&I 
125100 
125.00 
125+00 
125.00 

SITE-Y tE,Y) 
m--------- ----------- 

lOOtOO 
llO+OO 
120.00 
13OJQ 
135000 
140,oo 
145,oo 
150&o 
155.00 
160 ,OO 
165100 
170,oo 
175,oo 
180,OO 
190,oo 
195,oo 
200,oo 
205,OO 
210,oo 
220,oo 
240,OO 
-so,00 
-45600 
-40,oo 
-35,oo 
-30.00 
-25,OO 
130,oo 
135,oo _ 
140.00 
145 ,oo 
150 boo 
155.00 
160,OO 
165,OO 
170,oo 
175,oo 
180.00 
185800 
190,oo 
195,oo 
200,oo 

SPA-3(12') HP-210 
CP11 'rradfhr 

--------- ------I- --------- --------- 
5942 ,038 
4088 ,040 
4638 ,041 
6296 ,056 * 
8786 ,054 

90480 ,167 
25168 + 069 

7024 ,069 
5942 + 040 
7952 ,037 

13242 ,362 
5098 to93 
4190 ,047 
4238 * 050 
4308 ,038 
4896 ,112 
4388 ,043 

12318 ,031 
3480 t 029 
3808 ,035 
3798 t 035 
3514 ,028 
3736 ,050 
7062 ,057 
6698 * 031 

10876 ,064 
5184 ,054 
4210 ,038 
6560 ,054 

14118 ,088 
11892 ,062 
6582 ,035 
5370 ,045 
9260 ,164 

11424 ,098 
10644 + 128 
9344 ,185 
4990 ,050 
6862 ,057 
4720 ,028 
5338 ,047 
6236 ,064 

-------------------------------========================-~=~========~===------=-~----- ----- ------------------------------- 
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TABLE 1 
' IN-SITU GAMA-RhY HEASUREHENTS USIHG A CONE SHIELDED 2 inch x 2 inch Ma1 CRYSTAL (SPh-31, 12 inches ABOVE THE GRWND, AND 

BETA DOSE RATE HEASUREHENTS hT THE GROUND SURFhCE 
SHPACK CHAMCTERIZhTION 

SITE-XtN,S) 
----------- ---------- 

125*00 
125,OO 
130400 
130*00 
130*00 
130+00 
130,oo 
130 *oo 
130‘00 
130 ,oo 
130+00 
130,oo 
13otoo 
130~00 
130+00 
130,oo 
130,oo 
130,oo 
130,oo 
130 000 
130 # 00 
130,oo 
130.00 
130,oo 
m*oo 
130.00 
130,oo 
130,oo 
130,oo 
130 ,oo 
130*00 
130 so0 
130,OO 
130 l oo 
130,oo 
130.00 
13boo 
130.00 
130,oo 
130 ,oo 
135.00 
135,oo 

SITE-Y (E,W 
----------s ----------- 

205.00 
210.00 

-210,oo 
-205,OO 
-200,oo 
-195.00 
-190,oo 
-1loboo 
-105.00 
-100,00 
-95400 
-90.00 
-50900 
-45,oo 
-40100 
-35,oo 
-30,oo 

45,oo 
50,oo 
55,oo 
60,OO 
65,OO 
70,oo 
75.00 

130,oo 
135*00 
140,oo 
145,oo 
150,oo 
160,OO 
165,OO 
170,oo 
175,oo 
180,OO 
185.00 
190.00 
195,oo 
200*00 
205.00 
210,oo 

-210000 
-205,oo 

SPh-3(12') HP-210 
CPM rrad/hr 

---------- --------- --------- --------- 
4806 .09% 
5440 ,031 
4580 ,043 
4244 ,024 
6578 ,041 
6244 ,062 
3800 ,040 
3954 ,019 
3684 ,033 
4128 ,035 
3874 ,033 
4082 ,026 
3458 ,041 
3404 ,035 
3436 ,031 
4150 ,043 
4974 ,040 
3940 ,035 
3682 ,026 
4324 ,038 
3512 ,047 
3214 ,021 
2964 ,035 
4408 ,047 
3238 ,033 
3876 ,043 
6012 ,054 

14100 ,097 
5450 ,041 
5230 ,050 

15160 ,126 
10304 ,155 
9438 ,041 
5646 ,052 

19832 ,123 
6042 ,059 
9420 ,107 
4610 ,071 
4808 ,055 
5362 ,043 
5688 ,060 
6938 ,041 

------- - ___-- - -_______ - --------_-___------- --- --------------_-------------_-------_-- 
-I-----------_____----I--I-----_------------------------------------------------- 

PRINT DATE: 07/07/83 PAGE 15 

A-17 



TABLE 1 
IN-SITU GAMA-RAY HEJWREHENTS USING h CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, hNI1 

BETA DOSE RATE tfEASURft!ENTS AT THE GROUND SURFACE 
’ SHF’ACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y(E,U) 
----------- ----------- ---------w ----------- 

135.00 -200,oo 
135,oo -195,oo 
135,oO -190,oo 
135,oO -llO*OO 
135,oo -105+00 
135800 -1oo,oo 
135.00 -95,oo 
135400 -90,oo 
135+00 45,oo 
135*oO‘ 50.00 
mm 55,oo 
135.00 6OtOO 
135*00 65,OO 
135,oo 70,oo 
135~00 75400 
135.00 145100 
135,oo 165+00 
135.00 170,oo 
135,oo 175,oo 
135100 180,OO 
135,oo 185,OO 
135,oo 190,oo 
135.00 195,oo 
135,oo 200,oo 
135,oo 205.00 
135.00 210,oo 
14oJo -240,OO 
140,oo -220,oo 
140,oo -210,oo 
140.00 -205,OO 
14om -200 ,oo 
140 ,oo -195,oo 
140.00 -190,oo 
140+00 -180,OO 
140,oo -160,OO 
140,oO -140,oo 
14o*OO -120,oo 
140,oo -110,00 
140,oo -105,oo 
140,oo -100.00 
14o,oo -95,oo 
140,oo -90.00 

SPk3(12') HP-210 
CP!l rrad/hr 

---------- --------- --------a- -------- 
7812 ,102 
6602 ,040 
4082 ,031 
3720 ,038 
3494 * 033 
3988 ,024 
4674 ,029 
4092 ,031 
1388 ,038 
3442 ,059 
3884 ,024 
3056 ,033 
3858 ,047 
2762 ,178 
3240 ,066 
4564 ,045 
3840 ,038 
3988 ,045 
27b8 ,026 
6206 1054 
5434 ,045 
9116 ,180 
5516 ,041 
4550 ,043 
4122 t 057 
4704 so83 
4274 ,050 
5900 ,033 
4716 ,031 
5670 ,031 
7783 ,050 
7196 ,048 
4578 ,016 
4522 ,036 
5328 * 033 
4678 ,041 
3568 ,029 
3420 ,031 
3758 ,036 
7182 ,093 
5454 ,036 
4184 ,038 
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TABLE 1 
eIN-SJTU GAHM-RAY HEISSUREHENTS USING A CDHE SHIELDED 2 inch x 2 inch Ma1 CRYSTAL (SPh-3)r 12 inches MOUE THE GROUND, AND 

BETh DOSE MTE MEtiSUREHENTS hT THE GROUND SURFhCE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
---------- ---------- 

140.00 
140 *oo 
140,oo 
140+00 
140100 
140,oo 
140,oo 
140 ,oo 
140,oo 
140 ,oo 
140,oo 
140,oo 
140,oo 
140,oo 
140,oo 
140,oo 
140100 
140,oo 
140.00 
140*00 
140,oo 
140,00 
140+00 
140*00 
140,oo 
140 ,oo 
140,oo 
140,oo 
140+00 
140,oo 
140+00 
145+00 
145.00 
145.00 
145000 
145 too 
145.00 
145,oo 
145.00 
145*00 
145,oo 
145*00 

SITE-Y(E,U) 
----------- ----------- 

-80,OO 
-60,OO 
-40 ,oo 
-20,oo 

0,oo 
20,oo 
40,oo 
45,oo 
50,oo 
55,oo 
60,OO 
65.00 
70.00 
75,oo 
80.00 

100,00 
120,oo 
140.00 
160,OO 
165+00 
170.00 
175,oo 
180,OO 
185.00 
190*00 
195.00 
200,oo 
205,OO 
210.00 
220,oo 
240,OO 

-210,oo 
-205,OO 
-2oo,oo 
-195,oo 
-190,oo 
-110.00 
-105~00 
-1oo,oo 

-95,oo 
-PO,00 

45,oo 

SPh-3(12') HP-210 
CPH rrad/hr 

---------- --------- ---------- --------- 
4788 ,033 
3492 ,038 
3216 ,028 
3006 ,035 
3568 ,041 
3300 ,041 
4772 ,036 
3702 ,059 
3166 ,033 
3428 ,028 
3268 ,043 
7744 ,054 
9700 ,066 
3634 ,033 
3026 ,026 
3720 ,048 
3538 ,040 
3212 ,047 
5210 ,038 
2680 ,031 
2236 ,005 
6250 ,022 

12364 ,463 
11566 ,281 
26894 ,147 

4324 ,040 
5678 ,103 
5308 ,076 
5024 ,062 
3102 ,022 
3820 * 024 
5828 ,045 
5284 t 048 
4906 ,036 
5410 ,041 
4692 ,050 
4030 ,043 
4422 ,041 
4298 + 036 
5006 ,041 
4510 ,028 
4978 ,047 

,,,,--,----------------------------------------------‘-‘-’-====I”-“-================ ----------------------------------------------------------- 
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TABLE 1 
IN-SITU GMM-RAY t!EfWREHENTS USING h CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETh DOSE MTE HEMJREHENTS hT THE GROUND SURF/ICE 
SHPhCK CHARhCTERIZATIffl 

SITE-X(N,S) 
z========= 

145,oo 
145.00 
145,oo 
145,oo 
145,oo 
145.00 
145.00 
145.00 
145,oo 
145.00 
145.00 
145,oo 
145,oo 
145,oo 
145900 
150*00 
150.00 
150.00 
150,oo 
150.00 
150100 
150,oo 
150600 
150,oo 
15O+oo 
150,oo 
150,oo 
15oJO 
150.00 
150,oo 
150*00 
150,oo 
150.00 
150,oo 
150.00 
150.00, 
15O+oo 
150,oo 
150.00 
150~00 
150*00 
155,OO 

SITE-Y (E,Y) 
-----em-- _---------- 

50000 
55,oo 
60800 
65,OO 
70400 
75,oo 

170,oo 
175.00 
180,00 
185*00 
190.00 
195000 
200+00 
205,OO 
210,oo 

-210,oo 
-205.00 
-200,oo 
-195,oo 
-190,oo 
-llO*OO 
-105,oo 
-100.00 

-9s*oo 
-90.00 

45,oo 
50,oo 
55.00 
60.00 
65.00 
70,oo 
75100 

170,oo 
175.00 
180.00 
185.00 
190.00 
195,oo 
200.00 
205.00 
210.00 
105+00 

SPh-3(12') HP-210 
CPM rrad/hr 

---I----- m--e---- m--------- --------- 
3644 ,036 
3382 ,040 
2610 ,029 
2540 ,048 
2408 ,019 
1918 ,022 
2084 ,024 
2598 ,036 
9196 ,071 
7846 ,116 
6696 ,066 
9712 ,131 
7124 ,083 
4308 ,038 
5200 ,050 
4972 ,041 
4900 ,040 
4540 ,036 
4804 ,045 
4680 ,035 
6238 ,050 
4418 ,050 
3204 ,035 
3608 ,054 
4254 ,031 
4756 ,036 
4512 ,036 
2180 ,048 
4320 ,029 
2836 ,026 
2222 ,038 
1982 ,043 
3054 ,016 
3198 ,040 
5554 ,069 
5202 ,038 
7350 ,126 
6006 ,047 
6470 ,055 
5030 ,057 
5586 ,026 
2014 ,009 
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TABLE 1 
IN-SITU GMM-RAY HEMJREHENTS USING h CONE SHIELDED 2 inch x 2 inch Ma1 CRYSTAL (SPkJ), 12 inches MOVE THE GROUND, MD 

BETA DUSE RATE HEltSUREKNTS AT THE GROUND SURFrrCE 
SHPISCK CHARACTERIZATION 

SITE-X(W) 
---------- ---------- 

155,OO 
155,oo 
155,oo 
t55,oo 
155eoo 
155.00 
155,oo 
155,oo 
155,oo 
155,oo 
155.00 
160,OO 
160,oo 
160,OO 
160+00 
160.00 
160,OO 
160000 
160,oo 
160 ,oo 
160.00 
160 ,OO 
160,OO 
160,OO 
160.00 
160 000 
160.00 
160 ,OO 
l60,OO 
160,OO 
160‘00 
160 ,OO 
160,oo 
160,OO 
160,oo 
160,OO 
160,oo 
l6OtOO 
MO,00 
160,OO 
160,oo 
160.00 

SITE-Y (Ed) 
----------- ----------- 

110,oo 
115*00 
170.00 
175.00 
180,OO 
185bOO 
190,oo 
195voo 
200,oo 
205,OO 
210,oo 

-240,oo 
-220,oo 
-200,oo 
-180,OO 
-160,OO 
-i40*00 
-120,oo 
-100 ,oo 

-80,OO 
-60.00 
-40,oo 
-20,oo 

OIOO 
20,oo 
40.00 
60,OO 
80,OO 
95.00 

100,oo 
105400 
110,oo 
115,oo 
120,oo 
140,oo 
MO,00 
180,00 
185100 
190,oo 
195 too 
200,oo 
220,oo 

SPA-3(12') w-210 
CPH rrad/hr 

--me----- -------- ----wemm I----- 
2840 ,024 
3444 ,017 
3794 ,028 
3152 ,026 
7344 ,330 

11310 ,145 
15498 ,WJ 

al22 ,043 
919a .I38 
5616 ,036 

10070 ,036 
5170 ,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 ,024 
4736 ,036 
4288 ,048 
4214 ,035 
4226 ,047 
4483 ,045 
3018 ,021 
3562 ,031 
3002 ,026 
3096 ,022 
4566 ,041 
2238 ,022 
2683 to30 
2246 ,031 
3322 ,028 

32382 ,233 
6907 ,035 
4420 ,031 
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TABLE 1 
IN-SITU GMM-RAY tiEtiUREHENTS USING h CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE f4EASUlWKNTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-XtN,S) 
=========== 

lM)*OO 
165.00 
165.00 
165 ,OO 
165*00 
165.00 
165*00 
165.00 
165,oo 
165 ,OO 
170.00 
170,oo 
170*00 
170,oo 
170.00 
170.00 
170*00 
170,oo 
170,oo 
170 ,oo 
170.00 
170,oo 
170*00 
170,oo 
170,oo 
170,oo 
17o.oQ 
170.00 
170.00 
170,oo 
170,oo 
170 ,oo 
170,oo 
170,oo 
170.00 
170,oo 
170,M 
170 600 
170+00 
170*00 
17om 
170,oo 

SITE-Y (EdI) 
=========== 

240.00 
95,oo 

100,00 
105,oo 
110,oo 
115*00 
ia5,oo 
190,oo 
195,oo 
200*00 
70,oo 
75.00 
so,00 
85600 
90.00 
95.00 

100*00 
105,oo 
llOtO0 
115,oo 
130.00 
135100 
140,oo 
145,oo 
150100 
155*00 
160.00 
165,OO 
170.00 
190100 
195+00 
200*00 
205.00 
210,oo 
230.00 
235.00 
240,OO 
245,OO 
250,oo 
255,OO 
260.00 
265,OO 

SPb3 (12’ 1 HP-210 
CP!! rrad/hr 

---------- m------- ---------- m-----I- 
3420 ,033 
4882 ,050 
4296 ,038 
3600 ,038 
4726 + 026 
3712 ,040 
5678 ! 045 
7506 ,048 
9924 ,029 
6956 ,033 
3492 ,040 
3140 ,029 
3944 ,026 
5002 ,064 
5448 * 040 
4868 ,043 

10638 ,055 
4010 ,036 

11496 ,064 
3230 ,038 
6560 ,054 
5712 ,045 
4194 t 040 
3734 + 035 
3784 ,031 
4302 ,057 
3704 ,052 
3542 ,036 
1688 + 029 
4982 ,045 
5335 ,048 
4808 ,045 
5178 ,043 
5090 ,045 
3184 ,038 
2972 ,033 
3124 ,033 
3372 ,038 
3708 ,o43 
3336 ,028 
3636 ,050 
3782 ,043 
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TABLE 1 
IN-SITU GAMM-RAY HEASUREtlENTS USING A CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPt3), 12 inches ABOVE THE GROUND, MUI 

BETA DOSE RATE HEMJREKNTS AT THE GROUND SURFACE 
SHPhCK CHARKTERIZhTION 

SITE-X(M) SITE-Y (E,Y) 
----------- ----------- ---------- ---------- 

170*00 270.00 
170,oo 290,OO 
170,00 295.00 
170,oo 300,oo 
170,oo 305,oo 
170,oo 310,oo 
170,oo 315*00 
170&O 320,OO 
170~00 325.00 
170,oo 330,oo 
170100 335,oo 
170.00 340,oo 
170.00 345,oo 
170.00 350000 
175toO 70,oo 
175.00 75,oo 
175.00 so,00 
175 too as,00 
175.00 90600 
lrJIO0 95,oo 
175,oo 100,00 
175,oo 105,00 
175.00 llOtOO 
175,oo - 115*00 
175,oo 130,oo 
175,oo 135,oo 
175,oo 140,oo 
175,oo 145,oo 
175,oo 150,oo 
175+00 155800 
175,oo 160,OO 
175400 165,OO 
175.00 170,oo 
175,oo 190,oo 
175,oo 195,oo 
175,oo 200,oo 
175100 205,OO 
175.00 210,oo 
175,oo 230‘00 
175,oo 235,OO 
175800 240,OO 
175800 245.00 

SPA-3(12') HP-210 
CPR rrad/hr 

--------- -----se-- -w--w-- -----s-- 
3674 ,031 
3782 ,033 
3494 ,043 
4360 ,036 
2518 ,029 
4820 ,040 
5684 ,029 
4084 ,052 
4138 ,045 
3848 ,045 
4858 ,036 
4856 ,035 
4128 ,036 
4152 ,036 
3722 ,045 
4076 ,045 
4334 ,029 
3544 ,029 
3696 ,031 
7004 ,040 

20168 ,105 
4444 ,024 
3510 ,026 
5808 ,062 
2988 +083 
5426 ,083 
6810 ,040 
5620 ,031 
1932 ,017 
2898 A62 
4126 ,043 
4090 ,036 
2934 ,029 
5850 ,029 
3718 ,036 
3714 ,029 

11978 ,017 
7022 ,050 
2974 ,021 
2678 ,026 
2968 ,035 
4122 ,045 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch Hal CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREnEMTS AT THE GRBUND SURFACE 
SHF’ACK CHARACTERIZATION 

SITE-X(N,S) 
“=====:=== 

175+00 
175.M) 
175+00 
175.00 
175.00 
175 too 
175.00 
175 ,oo 
175*00 
175800 
175.00 
175,oo 
175+00 
175,oo 
175*00 
175,oo 
175,oo 
175,oo 
lBO,OO 
180,OO 
lBO,OO 
180,oo 
lBo,OO 
180.00 
lao+oo 
lao,oo 
iao,oo 
180,oo 
180,00 
lao,oo 
lBO,OO 
180.00 
lBo+OO 
180,OO 
lBo*OO 
~ao.oo 
lBo~O0 
180,oo 
180*00 
laO*OO 
1Bo~OO 
180,OO 

SITE-Y (E,U) 
----------- ---e-e----- 

250,00 
255,OO 
260,OO 
265.00 
270,OO 
290,OO 
295,OO 
300,oo 
305*00 
310,oo 
315.00 
320 ,OO 
325400 
330.00 
335800 
340.00 
345,oo 
350100 

-220,oo 
-200,oo 
-lao,oo 
-160,OO 
-140,oo 
-120,oo 
-100.00 

-so,00 
-60,OO 
-40100 
-20.00 

0.00 
20,oo 
40,oo 
60,OO 
70.00 
75,oo 
80.00 
85,oo 
90.00 
95,oo 

loo+oo 
105,00 
110,oo 

SPA-3(12') 
CPH 

_--------- ---------- 
3486 
3244 
3374 
3524 
3450 
3622 
3212 
3184 
3636 
4540 
4422 
3764 
3944 
3872 
3842 
4322 
4156 
4376 
4728 
5066 
4570 
4598 
4370 
5116 
4228 
3482 
3846 
3320 
3000 
3740 
3208 
5178 
3764 
4152 
3430 
3900 

14294 
5540 
5922 

24887 
13390 

HP-210 
rrad/hr 

--------- ---me---- 
,028 
,029 
t 022 
,041 
,038 
,036 
* 045 
,033 
+ 035 
,031 
,035 
,028 
+ 035 
,035 
t 035 
,026 
,017 
,041 
,026 
,057 
,047 
,060 
t 040 
1026 
,035 
,031 
,022 
,041 
t 038 
,055 
,022 
,043 
,045 
t 043 
,024 
,028 
,045 
,039 
6 022 
,121 
,047 

5262 ,035 
___-_-___________----------------------------------- ----------------------------- ------------------------- ------------- ---- ---------- ------------------------------ 
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'IN-SITU GAHHA-RAY t!EASUREHENTS USING 

SITE-X(M) 
----------- ----------- 

180‘00 
180,OO 
lBo,OO 
lBO,OO 
lBo,OO 
180.00 
lBo,OO 
180.00 
180*00 
180.00 
lBo,OO 
laom 
iao,oo 
180 +OO 
180.00 
180.00 
iao,oo 
180 ,OO 
180.00 
lao,oo 
180,OO 
180,oo 
lBo,OO 
180 .Oo 
iao,oo 
iao,oo 
180,00 
lBo,OO 
iao,oo 
180,oo 
lBo,OO 
lao*OO 
lao*OO 
lao+oo 
lao,OO 
lao,oo 
lBo100 
180.00 
180,oo 
iao,oo 
180,00 
180.00 

TABLE 1 
A CDNE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 
BETA DOSE RATE HEASUREttENTS AT THE GROUND SURFACE 

SHPACK CHARACTERIZATION 

SITE-Y (E,U) 
---------- ----------- 

115,oo 
120 ,oo 
130,oo 
135.00 
140,oo 
145,oo 
150,00 
155bOO 
160.00 
165,OO 
170,oo 
180,OO 
190,oo 
195,oo 
200,oo 
205,OO 
210,oo 
215,oo 
220.00 
230,OO 
235000 
240+00 
245,OO 
250,oo 
255 4 00 
260,OO 
265,OO 
270,OO 
280,oo 
290,OO 
295,OO 
300+00 
305,00 
310,oo 
315,oo 
320.00 
325,OO 
330,oo 
335,oo 
340.00 
345,oo 
350,oo 

SPA-3(12') HP-210 
CPW rrod/hr 

--------- em----- ---------- --------- 
4674 ,021 
4546 ,026 
3526 ,071 

10192 ,086 
11254 ,072 
3552 ,017 
2874 ,033 
2740 ,052 
3961 ,042 
4624 ,041 
4136 ,048 
5838 ,055 
5222 ,040 
5510 ,047 
5105 ,036 
5222 ,038 

20502 ,064 
4866 ,041 
3706 ,035 
3088 ,026 
2644 ,035 
5302 ,107 
7382 ,055 
3178 ,031 
3380 ,038 
3257 ,093 
3254 ,048 
3378 ,026 
3638 ,035 
3532 ,035 
3562 ,036 
3750 ,066 
3852 + 038 
4182 ,040 
3908 ,028 
3931 ,076 
4076 ,036 
3982 ,040 
3876 ,029 
4039 ,071 
4038 ,040 
4200 ,035 

--------------------------------------------------------------------------------- -------------------------------------------_---------------------------------- 
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TMLE 1 
IN-SITU GAHt!h-MY RASWHENTS USING b CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREMEWTS AT THE GROUND SURFACE 
SHPhCK CHMMCTERIZATION 

SITE-X(N,S) 
----------- ----------- 

180,oo 
180,OO 
180,OO 
180,OO 
180,oo 
180 too 
180,OO 
180,OO 
181,OO 
185,OO 
185100 
185,OO 
18sbOO 
185 ,OO 
185+00 
18S+OO 
18seoo 
185,OO 
185100 
185,OO 
18.00 
18SeOO 
185*00 
185,OO 
185100 
185.00 
185.00 
185.00 
185*00 
185,OO 
185.00 
185,OO 
185.00 
185*00 
185.00 
185,OO 
185~00 
185+00 
185*00 
185tOO 
185100 
185,OO 

SITE-Y(E,YI 
=========== 

360600 
380,OO 
400,oo 
420.00 
440,oo 
460.00 
480.00 
500,00 
396.00 

-205,oo 
-200 ,oo 
-195,oo 

70*00 
75,oo 
80,OO 
EL00 
90.00 
95,oo 

100,00 
105,oo 
110,oo 
115,oo 
130,oo 
135~00 
140,oo 
145100 
150,00 
155.00 
160.00 
165100 
170,oo 
190,oo 
195,oo 
200*00 
205,oo 
210.00 
21S.00 
230.00 
235,OO 
240,OO 
245000 
250,OO 

SPt3(12') HP-210 
CPN rrad/hr 

--------- --------- -w----..--- --------- 
3724 ,040 
3320 ,055 
2908 ,031 
2572 ,016 
3736 b 031 
3828 ,026 
3070 ,024 
4382 ,050 
2832 ,038 
4038 ,040 
SO30 ,048 
3866 ,036 
4176 ,047 
4158 ,045 
4934 ,040 
9194 ,399 

320226 ,830 
15688 ,048 

275648 ,758 
9898 ,035 
5132 ,035 
3602 ,028 
5454 ,028 
7542 ,031 
4474 ,062 
3618 ,031 
2980 ,028 
3646 ,026 
4096 ,036 
3892 ,043 
4146 ,038 
4876 ,043 

10636 ,054 
5522 ,033 
5384 ,046 
9335 ,040 
4748 ,042 
3390 ,035 
3350 ,040 
4858 ,047 
5234 ,040 
3210 ,021 
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TABLE 1 
’ IN-SITU GAMft-MY HEIssUREtU3TS USING h CONE SHIELDED 2 inch x 2 inch Nd CRYSTAL (SPA-J), 12 inches MWE THE SRQJND, MD 

BETA DOSE RATE HEASUREHEWTS /tT THE GROUND SURFACE 
SHPACK CHhMCTERXZATION 

SITE-XM,S) 
---------w I--------- 

185+00 

185.00 
185*00 
185,OO 
185,oo 
185+00 
185,oo 
185,OO 
185.00 
185.00 
185.00 
185.00 
185,OO 
185,OO 
385,oo 
185,OO 
185.00 
185.00 
187.00 
190,oo 
lW*OO 
190 ,oo 
190,oo 
190.00 
190+00 
!90,00 
1900,oo 
190 ,oo 
190*00 
190,oo 
190*00 
190 ,oo 
190,oo 
190 .oo 
190.00 
190,oo 
190~00 
190,oo 
190.00 
190,oo 
190,oo 
190 no0 

SITE-Y (E,W) 
==========: 

255,oo 
260,OO 
265.00 
270,OO 
290,OO 
295,oo 
300,oo 
305.00 
310,oo 
315,oo 
320.00 
325,OO 
330,oo 
335,oo 
340,oo 
345,oo 
350+00 
420,oo 
440,oo 

-no,00 
-2lLOO 
-210,oo 
-205,oo 
-200 ,oo 
-195800 
-190.00 

70,oo 
75.00 
80.00 
85.00 
90,oo 
95,oo 

100,00 
105100 
110,oo 
115,oo 
130,oo 
135,oo 
140,oo 
145+00 
150.00 
155,oo 

m-3(12 ) 
CPW 

---------- ---w---- 
3130 
3078 
3260 
3154 
3242 
3180 
4000 
3694 
4286 
3894 
4102 
3946 
3990 
4072 
3894 
4132 
4732 
2898 
3366 
4288 
4694 
4326 
3934 
4252 
4660 
4728 

310470 
4260 
4370 

42552 
201076 

33588 
6445 
4084 
4418 
2408 
3040 
3820 
4886 
3654 
3536 
5310 

HP-210 
rrod/hr 

--------- --------- 
4 024 
,036 
* 040 
,029 
t 024 
,088 
,048 
,029 
,033 
,040 
,029 
,035 
,040 
,036 
,017 
,031 
,024 
,038 
,041 
,038 
* 036 
,038 
* 055 
,043 
,043 
e Jd o=’ 

,751 

,045 
,021 
,116 
,571 
,224 
,037 
,024 
,033 
,036 
,033 
,033 
,040 
,041 
,028 
,040 
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TABLE 1 
IN-SITU GAHWRAY HEASUREMEHTS USING A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPh-31, 12 inches MOVE THE GROUND, AND 

BETA DOSE RATE t!EASUREHENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
z======z== 

190+00 
190,oo 
190.00 
190,oo 
190,oo 
190,oo 
190.00 
190,oo 
190,oo 
190,oo 
190,oo 
190.00 
190,oo 
190*00 
190,oo 
190+00 
190*00 
190,oo 
190.00 
190.00 
190~00 
190,oo 
190,oo 
190,oo 
190.00 
190.00 
190.00 
190 ,oo 
190.00 
190,oo 
190*00 
190 $00 
194.00 
195,oo 
195.00 
195*00 
195*00 
195 ,oo 
l%*OO 
195,oo 
195100 
195,oo 

SITE-Y(E,W 
----------- v---------- 

160,OO 
165,OO 
170,oo 
190,oo 
195,oo 
200+00 
205+00 
210.00 
215,oo 
220,oo 
230,OO 
235,OO 
240900 
245600 
250,00 
255+00 
?bO,OO 
265.00 
270,oo 
290.00 
295,OO 
300,oo 
305,oo 
310,oo 
315000 
320,OO 
325,oo 
330,oo 
335,oo 
340,oo 
345.00 
350.00 
464800 

-220,oo 
-215,oo 
-210,oo 
-2os+oo 
-200 too 
-195,oo 
-190,oo 

70.00 
75,oo 

sPn-3(12v HP-210 
CPII rrod/hr 

--------- --------- ---------- --------a 
48b4 + 052 
3640 ,035 
3914 ,035 
5370 ,048 
4210 ,038 
4085 ,028 
7504 4 054 

14745 ,054 
7082 ,061 
5964 * 128 
3408 ,047 
3388 ,031 
2876 ,029 
3590 ,026 
2876 ,016 
3106 ,029 
3304 ,019 
3168 ,035 
3486 * 033 
330.5 ,039 
3296 + 039 
3817 ,035 
3870 ,041 
3939 ,036 
3988 ,038 
3848 ,028 
3810 t 035 
3864 ,040 
3910 ,048 
3384 ,036 
3632 + 024 
3650 ,024 
3208 ,017 
4240 ,033 
4138 ,043 
5118 ,052 
4538 ,043 
5734 ,041 
5048 ,048 
4522 ,038 
4774 ,036 
4192 ,069 
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TABLE 1 
‘IN-SITU GAMA-RnY HEIWREWENTS USING A CONE SHIELDED 2 inch x 7 L inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, MD 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
SHPhCK CHhRhCTERIZhTION 

SITE-X(N,S) 
----------- ----------- 

195100 
195.00 
195.00 
19540 
195,oo 
195,oo 
195100 
195 *oo 
l%eoo 
195000 
l%,oo 
195+00 
195,oo 
195 ,oo 
f%5,00 
195,oo 
195,oo 
195.00 
f%+oo 
195,oo 
195.00 
195,oo 
195.00 
195,oo 
195,oo 
195,oo 
195.00 
195,oo 
195,oo 
195,oo 
195.00 
195*00 
195.00 
195+00 
195+00 
195,oo 
195900 
195.00 
195100 
196.00 
200,oo 
200,oo 

SITE-Y(E,Y) 
----------- ----------- 

80.00 
85,OO 
90,oo 
9stoo 

100,00 
105,00 
110,oo 
llS*OO 
130,oo 
135.00 
140,oo 
145.00 
150,00 
155,oo 
160,OO 
165,OO 
170.00 
190,oo 
195,oo 
200.00 
205,oo 
210.00 
215,oo 
220,oo 
225,oo 
230,OO 
235000 
240,OO 
245800 
250,oo 
255,oo 
260,OO 
265000 
270,OO 
290,OO 
295,OO 
300,oo 
305600 
310,oo 
402,OO 

-220,oo 
-215,oo 

SPA-3(12') HP-210 
CPH rrod/hr 

-------*-- --------- --------- --------- 
3678 ,026 
5956 ,033 

89006 ,043 
15746 ,033 
9418 ,071 
5100 ,036 
4676 ,050 
3724 ,024 
4226 +034 
3456 ,033 
3574 ,028 
3876 ,031 
3744 ,055 
4938 ,054 
4286 ,054 
2972 ,022 
3222 ,021 
4662 ,040 
4170 ,048 
3823 ,038 

12660 ,042 
8686 ,047 
6942 ,078 
7376 ,067 
5618 ,040 
3902 ,035 
2610 ,031 
2642 ,022 
2748 ,029 
4376 ,028 
6358 ,026 
2914 ,022 
3018 ,034 
3166 ,035 
3600 ,029 
3606 ,029 
3810 ,043 
3870 ,033 
3858 ,049 
1856 ,024 
437B ,039 
4538 ,059 
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TABLE 1 
IN-SITU GAMHA-RhY HEASUREHENTS USING b CONE SHIELDED 2 inch x 2 inch NoI CRYSTAL (SPA-31, 12 inches ABOVE THE GRWND, AND 

BET4 DOSE PATE HEASUREHEMTS AT THE GROUND SURFKE 
SWACK CHARACTERIZhTION 

SITE-X(N,S) SITE-Y (EdI) 
---------- ----------- -----w---- ----------- 

200,oo -2lO.00 
mo*oo -2os*oo 
2Oo*oo -200,oo 
200+00 -195,oo 
200+00 -190.00 
200,oo -180,OO 
200*00 -160,OO 
mo*oo -140,oo 
20#+00 -120*00 
200,oo -1oo+oo 
200*00 -80.00 
mo,oo -60,OO 
?00+00 -40100 
MO ,oo -20,oo 
2oQ~OO otoo 
mo.00 20,oo 
200100 40.00 
mo,oo bO,OO 
2Oo*oo 80100 
mo,oo 85.00 
200+00 90,oo 
200,oo 95,oo 
200,oo 100,00 
200,oo 105,00 
200*00 110,oo 
MO,00 115,oo 
200,00 120,oo 
MO,00 140,oo 
?00+00 lbO,OO 
200+00 180,OO 
2Oo*oo 190,oo 
200*00 195,oo 
200,oo 200~00 
2OOAO 205+00 
200,oo 210,oo 
200,OO 215*00 
?00,00 220,oo 
200,oo 225.00 
200,oo 230000 
mo,oo 240,OO 
200*00 245,OO 
200&l 250*00 

SPA-3(12') 
CPN 

========== 
4206 
5222 
7416 
5434 
3990 
5236 
4766 
4100 
4020 
3884 
3628 
4036 
2994 
2868 
3240 
4382 
4418 
4078 
4246 
3674 
9021 

12100 
25256 
57330 
6588 
5122 
6124 
5126 
3856 
4104 
4902 
4352 
5302 
7945 
6877 
7350 
5912 
4822 
2114 
1880 
2532 
2212 

w-210 
rrad/hr 

-----w--- _-------- 
,054 
,041 
,036 
,029 
,038 
,045 
,041 
,040 
,021 
,038 
,029 
,055 
,031 
,035 
,024 
,054 
,048 
,036 
,029 
,033 
,036 
,055 
,104 
,041 
,041 
,036 
,043 
,040 
,043 
,035 
,054 
,033 
,037 
,035 
,037 
,086 
,064 
,041 
,021 

0,000 
0.000 
0,000 

UhTER 
YATER 
WTER 

========================---------------- --- ----------------- ====------ --m-w-- -----=========z===== --------- ____ 
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TABLE 1 
‘WSITU GAMA-RAY HEASJREHEWTS USING A CDHE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, Am 

BETA DOSE RATE t4EASUREHEttTS AT THE GROUND SURFACE 
SHPACK CHARISCTERIZATION 

SITE-X(N,S) 
---------- ----------- 

200.00 
200,oo 
200*00 
mo,oo 
200.00 
mo,oo 
200,oo 
200,oo 
200,oo 
mo+oo 
2oboo 
200~00 
200.00 
mo,oo 
200,oo 
200 ,oo 
200*00 
200,oo 
X5+00 
m5,oo 
205.00 
m5,oo 
x5,00 
m5,oo 
205.00 
m5,oo 
205 8 00 
205000 
205,oo 
205.00 
?6,00 
205.00 
x5+00 
205*00 
205.00 
m5.00 
205+00 
205.00 
205.00 
205.00 
205.00 
205.00 

SITE-Y (Ed) 
---------- ---------- 

255.00 
2bO+OO 
265,OO 
270,oo 
280,OO 
290.00 
295.00 
3oom 
305,oo 
310.00 
320,OO 
340*00 
360,OO 
380,OO 
400,oo 
460,oo 
480,OO 
500,oo 

-220,oo 
-215,OO 
-210,oo 
-205,OO 
-200,oo 
-195,oo 
-190+00 

85,OO 
90,oo 
95,oo 

100,00 
105,oo 
110,oo 
115,oo 
120,oo 
190,oo 
195,oo 
200,oo 
205,OO 
210,Oo 
215.00 
220,oo 
225,OO 
230,OO 

SPA-3(12') HP-210 
CPti rrad/hr 

I-------- --------- --s--w--- -------- 
2150 0.000 
2550 ,021 
2784 ,029 
2944 ,031 
3092 ,052 
3736 ,022 
3734 ,028 
3746 ,066 
3048 ,035 
3748 ,045 
4084 to26 
3264 ,035 
3594 ,040 
1710 ,022 
2306 ,033 

992 otooo 
3044 ,033 
4386 ,035 
4646 ,026 
5402 ,040 
5002 ,036 
4836 ,029 
5330 ,041 
5036 ,047 
4008 9 045 
3062 ,033 
3782 ,036 
4018 ,021 

29758 ,247 
74836 ,116 
29524 ,062 
19324 ,047 
5634 ,026 
4712 ,054 
4666 ,043 
5136 ,048 
6308 ,045 

11406 ,069 
7121 ,056 
5868 ,031 
3968 ,047 
3885 ,024 
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TABLE 1 
M-SITU GAMA-RAY HEASURfHENTS USING A CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (S?‘-Z L !2 in;:!6 ABWE THE GROUND, AND 

BETA DOSE RATE t4EASUREHEHTS AT THE GROUND SURFAC: 
SWACX CHARACTERIZATION 

SITE-X(N,S) SITE-Y (E ,W) 
=========== =========== 

205.00 245.00 
m5,oo 260,OO 
205*00 265,OO 
205,OO 270,OO 
205.00 290,OO 
m5,oo 295,OO 
205.00 300,oo 
m5,oo 305.00 
205*00 310,oo 
ma*00 480,OO 
210.00 -220.00 
210.00 -215,OO 
210100 -210,oo 
210+00 -205,OO 
210.00 -2oo*oo 
210~00 -195,oo 
210*00 -190,oo 
210 BOO -185.00 
?lO*OO 95.00 
210,oo 100,oo 
210100 105,oo 
210,oo 110,oo 
210.00 115.00 
210+00 120,oo 
210.00 1?5*00 
210~00 19ObOO 
?lO+OO 195,oo 
210 ,oo 200,oo 
210100 205,oo 
210,oo ?lO+oo 
210100 215100 
210,oo 220.00 
210100 225,oo 
210100 230.00 
210~00 265100 
210 000 270,OO 
210*00 290,oo 
210,oo 295,OO 
?lO*OO 300,oo 
210,oo 305,oo 
210.00 310,oo 
215.00 -190,oo 

m-3(12*) 
CPll 

z=======z 
1778 
2488 
2902 
2736 
3500 
3458 
3416 
3934 
3602 
2534 
4012 
4016 
4458 
3836 
4072 
4330 
4240 
4032 
4164 

19256 
25432 

5712 
11790 
13650 
26374 

4292 
5246 
4476 
6364 
6364 
5108 
7844 

10083 
17960 
2316 
2808 
3248 
3240 
3662 
3110 
2834 
4286 

HP-210 
rrod/hr 

--------- ----w--- 
0,000 
0,000 

,010 
,022 
+ 028 
,024 
4 035 
,021 
,028 
,035 
,033 
,048 
,036 
,015 
,019 
,031 
t 192 
,043 
,026 
,078 

0+000 
0,000 

,057 
,095 
,050 
,017 
,055 
,054 
* 040 
,032 
,052 
,269 
,050 
,045 

0,000 
,026 
* 022 
+ 033 
,033 
,029 
,028 
,028 

YATER 
UATER 

YPITER 
YATER 

YATEH 

__--__ - -_____---_-_----- -------- ----------------------===== ___________ -em---- 
_---__--_--------------------- ----------=========------------------------------- 
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TABLE 1 
IN-SITU CMM-RhY RWREtlENTS USING A CBRE SHIELDED 2 inch x q L Inch NaI CRYSTAL (SPA-31, 12 inches ABGVE THE GRDUND, Am 

BETA DOSE RATE HEASUREtlEWTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATIGN 

SITE-X(N,S) 
---------mm 
----------- 

215.00 
215,OO 
215+00 
215.00 
215600 
215.00 
220.00 
220,oo 
2m400 
220 so0 
2m+oo 
220.00 
2m+oo 
220100 
220*00 
no.00 
220,oo 
220,oo 
220,oo 
220,oo 
220*00 
220,oo 
220.00 
220400 
2m,oo 
220,oo 
2m+oo 
220.00 
220.00 
220800 
220+00 
220400 
220.00 
220.00 
220 t 00 
220,oo 
220.00 
220,oo 
2m,oo 
no,00 
220,oo 
220.00 

SITE-Y(E,U) 
--I------- ---------- 

210,oo 
215.00 
220400 
225,OO 
230,oo 
235,OO 

-220,oo 
-200,oo 
-180,OO 
-160,OO 
-140,oo 
-120*00 
-100,00 

-80,OO 
-60000 
-40,oo 
-20,oo 

0,oo 
20,oo 
40,oo 
60,OO 
80,OO 

100,00 
120,oo 
140,oo 
160,OO 
180,OO 
200,oo 
210,oo 
215,OO 
220,oo 
225.00 
230,OO 
235,OO 
240,OO 
260.00 
280,OO 
300,oo 
320,OO 
340,oo 
360,OO 
380,OO 

SPA-3(12') 
CPN 

c======== 
6026 
9670 
5648 

33606 
32926 

4780 
4830 
5986 
5314 
4278 
4228 
3986 
3554 
3458 
5464 
5456 
2834 
3812 
3822 
3592 
2742 
3862 
2474 
2330 
3726 
6026 
3138 
5276 
4603 

23040 
40788 
57870 
16295 
6466 
5908 
1318 
2154 
2328 
3908 
2150 
1908 
2454 

HP-210 
rrad/hr 

--------- --------- 
,047 
,059 
,085 
,143 
,306 
,041 
,041 
,036 
,045 
,036 
,042 
,047 
,038 
,033 
,054 
8028 
,026 
,036 
,043 
,043 
,028 
,024 

0.000 
0,000 

,035 
,043 
,041 
,052 
,036 
,085 
,191 
,119 
,196 
,040 
,033 

0,000 
0,000 
0,000 

,057 
,026 

o*ooo 
,019 
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TA8LE 1 
IN-SITU GAHHA-RAY HEASUIIEHENTS USING A CBNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GRWND, AND 

am Da% RATE REASUREHU(TS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y(E,U) 
----------- -_--------- ----------- ----------- 

22040 400,oo 
no,00 420.00 
220100 436+00 
220.00 440,oo 
2m+oo 497,oo 
no,00 500,oo 
220.00 520+00 
225.00 115,oo 
225.00 120,oo 
225.00 210,oo 
225900 215,OO 
225100 220800 
225,oo 225,OO 
225,OO 230800 
225400 235000 
225.00 300,oo 
225.00 305,oo 
225.00 405,oo 
225400 410,oo 
225.00 415100 
225.00 420,OO 
225,OO 425,OO 
225.00 430,oo 
230.00 115,oo 
?30+00 l?O,OO 
230,OO 190,oo 
230.00 195.00 
230.00 200+00 
230100 205000 
230.00 210,OO 
230,oo 215,OO 
230.00 no,00 
230*00 225.00 
230,OO 23om 
230.00 235.00 
230,OO 290,OO 
230.00 295.00 
230.00 300,oo 
230.00 305900 
230100 310*00 
230,oo 315000 
230.00 320,oo 

sPn-3(12v RF-210 
CPR rrad/hr 

--------- m-------- --------- --------- 
2884 ,021 
2234 ,033 
1218 0,000 
1148 ,017 
2876 ,033 
3068 ,029 
3698 ,035 

10488 ,057 
23888 ,057 

6334 ,050 
11954 ,043 
11252 ,052 
7228 ,050 

19500 ,069 
6604 ,043 
7524 ,047 
2314 ,026 
3820 ,028 
2202 ,019 
2114 ,031 
1984 ,024 
2278 ,014 
1978 ,021 
9552 ,048 

12788 ,067 
3442 0,000 
3376 0,000 
4386 ,052 
4904 ,047 
6200 ,062 
8694 ,330 
6035 ,053 
5328 ,041 
7337 ,043 
5378 ,040 
4526 ,066 
7432 ,035 

10232 ,110 
5338 ,050 
3380 ,033 
3816 ,047 
3880 ,048 

YATER 
UATER 

-----------_--------___I_____ --------------------- -_---------__-I-------___-_------ 
*----------------------------^------- -_^---____--_--_---------------------------- 
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TABLE 1 
IN-SITU WRM-RAY NEfilJREflEKlS USIMG h CM SHIELDED 2 inch x 2 inch HPI CRYSTAL (SPB-31, 12 inches ABDUE THE GROUND, AMI , -- - -..-_ 

SITE-X(R,S) 
----------- ----------- 

230*00 
230,OO 
230,oo 
230.00 
230.00 
230.00 
230,oo 
235800 
235.00 
235,OO 
235,oo 
235.00 
235,oo 
235,OO 
235.00 
235,OO 
235100 
235100 
235+00 
235.00 
235100 
235,OO 
235.00 
235,OO 
235900 
235AO 
235,oo 
235.00 
235,oo 
235.00 
235,oo 
236,OO 
240.00 
240.00 
240,OO 
240.00 
240*00 
240,OO 
240,OO 
240400 
240+00 
240.00 

BETA DOSE RATE flEASUREtlENTS AT THE GROUND SURFACE 
SHPPhCli CHARACTERIZATION 

SITE-Y(E,Y) 
---------- -----se--- 

325,00 
405,oo 
410,oo 
415,oo 
420,oo 
425.00 
430,oo 
115*00 
120,oo 
190.00 
195500 
200,oo 
205,OO 
210,oo 
215,OO 
220+00 
225,OO 
230,OO 
235,OO 
290,OO 
295800 
300,oo 
305,oo 
310100 
315,oo 
325,OO 
405,oo 
410,oo 
415,oo 
420,OO 
425,OO 
320,OO 

-220600 
-200,oo 
-iBO,OO 
-160,OO 
-140,oo 
-120.00 
-1oo,oo 

-BO,OO 
-60.00 
-40100 

SPA-3(12') HP-210 
CPH rrad/hr 

-----me-- ---------w -----mm-- --------- 
3480 ,036 
2656 ,033 
2096 ,028 
3774 1022 
2228 ,021 
2718 ,024 
2908 ,021 

13868 ,083 
9014 ,054 
1724 ,052 
2602 0.000 
4282 0,000 
6330 ,048 
6142 ,050 
6234 ,050 
4164 ,048 
5656 ,026 
9380 ,062 
4960 ,038 
3908 ,038 
5440 ,021 
5834 ,038 
4398 ,028 
3190 ,026 
4302 + 064 
3106 ,081 
2364 ,033 
2748 ,033 
2018 ,031 
5916 ,090 
5244 ,047 

25304 ,072 
4228 1041 
4174 ,033 
4550 ,048 
4492 1035 
4654 ,031 
4304 ,040 
4552 ,033 
3974 ,031 
4360 ,043 
3800 ,054 

WATER 
YATER 
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TABLE 1 
IN-SITU GAHM-RAY HEWREHEWTS USING h CDNE SHIELDED 2 inch x 2 inch ti1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUNDl AND 

BETA DOSE MTE HEASUREWTS AT THE GROUND SURFACE 
StWCX CHARACTERIZATION 

SITE-X(N,S) 
z========= 

240.00 
240.00 
?40*00 
240.00 
24o.M) 
240,OO 
240.00 
240.00 
240.00 
240,OO 
24OsOO 
240.00 
240100 
240.00 
240~00 
240.00 
240.00 
24om 
240,oo 
240.00 
240+00 
240,OO 
240,oo 
240,OO 
240,oo 
240.00 
240,oo 
240.00 
240*00 
240.00 
240,oo 
240.00 
240.00 
240,oo 
240,oo 
240.00 
240*00 
240,OO 
240.00 
240.00 
240100 
240900 

SITE-Y(E,W) 
==z======= 

-20000 
0,oo 

20.00 
40.00 
60400 
ao,oo 

100,00 
115+00 
120,oo 
140,oo 
160,OO 
180,OO 
190100 
195*00 
200,00 
205,oo 
210,oo 
22otoo 
225,OO 
230,OO 
235.00 
240,OO 
260,OO 
280,oo 
290,OO 
295,OO 
300,oo 
305.00 
310+00 
315,oo 
320,OO 
325.00 
340000 
345,oo 
350,oo 
355*00 
360,OO 
3a0,oo 
400.00 
405,oo 
410,oo 
415,oo 

SPk3t 12’1 
CPrl 

========== 
3920 
4960 
3630 
2870 
3258 
2842 
3668 

13998 
9940 
1508 
4684 
1958 
1652 
2392 
4041 
4904 
4826 
6911 
6624 

20906 
3700 
3526 
3988 
5384 
3974 
3858 
3803 
2656 
3156 
6890 

14519 
6008 
2539 
1836 
2622 
2662 
2810 
2468 
2486 
2482 
4010 
3284 

HP-210 
rrad/hr 

--------- --------- 
,038 
,041 
,022 
,031 
,026 
,026 

0,000 
,083 
,092 

o+ooo 
,040 
,026 

0,000 
0,000 

,039 
0.000 
o*ooo 

,050 
,117 
,081 
,019 
,036 
,035 
,064 
,031 
,019 
,038 
,028 
,048 
,098 
,080 
,099 
,029 
,017 
,017 
,031 
,019 
,028 
,021 
,028 
,017 
,029 

YATER 
YATER 

YATER 
YATER 

_---__--___-------------------------- m-e--- ------------------- ___--_-----__-------- ---------------------------I ________l____l------------ __-_-_________-----_----- --- 
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TABLE 1 
‘IN-SITU GAMA-RAY HEASUREflEHTS USING A CONE SHIELDED 2 inch x 2 inch NaI, CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND 

. 
BETA DOSE RATE HEASUREHEUTS AT THE GROUND SURFACE 

SHPACK CHARACTERIZATION 

SITE-X(N,S) 
----------e ------SW--- 

240,00 

240.00 
240,OO 
240,OO 
240,OO 
240,OO 
245,oo 
245,OO 
245.00 
245,OO 
245,oo 
245.00 
245,OO 
245,OO 
245,OO 
245,OO 
245+00 
245.00 
245.00 
245.00 
245.00 
245,OO 
245,OO 
245.00 
245,OO 
245,OO 
245,OO 
245,OO 
245‘00 
245,OO 
245.00 
245,OO 
245.00 
245.00 
245.00 
245.00 
250+00 
250.00 
250.00 
2s0,oo 
250,OO 
250,oo 

SITE-Y(E,U) 
-----w-w--- ---m------- 

420.00 
425,oo 
440,oo 
452,OO 
506,OO 
520,oo 
100,00 
115,oo 
120,oo 
190,oo 
195,oo 
200*00 
205,OO 
210,oo 
220,oo 
225,oo 
230,OO 
275,OO 
290,OO 
295.00 
300,oo 
3o5,oo 
310,oo 
315,oo 
320,OO 
325,oo 
330,oo 
340,oo 
345,oo 
350,oo 
355400 
405,oo 
410,oo 
415000 
420.00 
425800 
100~00 
115,oo 
120,oo 
19otoo 
195,oo 
200,oo 

SPA-3(12') HP-210 
CPH rrad/hr 

---------- I-------- ----w--- --------- 
9965 ,132 
5662 ,064 
4120 ,043 
4116 ,055 
2458 ,026 
2954 ,024 
3340 o*ooo 
8988 ,212 

11282 ,055 
1926 0,000 
3264 0,000 
3944 OIOOO 
3800 0,000 
4198 0,000 
5602 ,071 
4052 ,048 
5444 ,040 
4524 ,022 
3912 ,041 
5567 ,038 

14870 ,028 
23009 ,083 
25598 ,044 
16222 ,592 
96602 ,309 

6556 ,090 
4100 ,043 
2396 ,036 
2286 ,036 
2298 ,026 
2868 ,029 
5220 ,045 
6384 ,105 
2960 ,041 

17644 ,495 
11682 ,545 
2992 ,035 
6818 ,100 
5630 ,094 
1566 o*ooo 
2052 otooo 
3448 o*ooo 

UATER 

UATER 
UATER 
UAlER 
UATER 
UATER 

UATER 
UATER 
UATER 
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ThBLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE t!EASUREHENTS AT THE GROUND SURFACE 
SttPACK CHARACTERIZATION 

SITE-X(N,S) 
===s====== 

250400 
250.00 
250.00 
250,oo 
250~00 
250*00 
250,oo 
250.00 
250,OO 
250.00 
250.00 
250+00 
250.00 
250,oo 
250.00 
250.00 
250.00 
250.00 
250,oo 
250.00 
250+00 
250.00 
250,oo 
250,OO 
250.00 
255,OO 
255,oo 
255,oo 
255*00 
255,oo 
255+00 
255.00 
255+00 
255.00 
255,oo 
255+00 
255,oo 
255.00 
255*00 
255+00 
255.00 
255,oo 

SITE-YtE,U) 
=========== 

205,OO 
210~00 
290,OO 
295,OO 
280,OO 
285100 
290.00 
295.00 
300~00 
305,OO 
310,oo 
315.00 
320,oo 
325,oo 
330,oo 
340,oo 
345.00 
350,oo 
355,oo 
400,oo 
405,oo 
410,oo 
415.00 
420,oo 
425,oo 
100~00 
105,oo 
110,oo 
115+00 
290,OO 
295.00 
280,OO 
285.00 
290,OO 
295,OO 
300,oo 
305,oo 
310*00 
315,oo 
320+00 
325,oo 
330.00 

SPA-3(12’) HP-210 
CPt! rrod/hr 

-----w--- _-------- _-------- --------- 
3028 0,000 
2686 OAOO 
3634 ,049 
9632 ,021 
3050 ,028 
2484 ,026 
2368 ,041 
3304 ,026 
3160 ,033 
7913 ,049 
9904 ,041 

19624 ,338 
928404 156.434 

16500 ,504 
5642 ,064 
2522 ,028 
1966 ,024 
2048 ,029 
2702 ,040 
4360 ,026 

11918 ,242 
13886 ,211 
12982 ,097 
12626 ,071 
3142 ,091 
2990 ,038 

10564 ,059 
11096 ,055 
60896 ,649 

3448 ,057 
7126 ,099 
4168 ,026 
4354 ,040 
2455 ,039 
2954 ,045 
3200 ,036 
3909 ,038 
6960 ,059 
6582 ,097 

73340 1,465 
8022 ,413 
5608 ,123 

UATER 
UATER 

--------------- ======================I=” -,==z=======z====-- _,==--=================== --______-------  
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TABLE 1 
* IN-SITU BAMA-RAY tlEASUREtlENTS USIWG A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, At& 

BETA DOSE RATE tlEASUREHENTS AT THE BRWND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
----------- ---------mm 

255400 
255.00 
255,OO 
255.00 
255*oo 
255,oo 
255+00 
255,oo 
255,oo 
258,OO 
260,oo 
260.00 
260.00 
260,OO 
260000 
26OsOO 
260,oo 
260,OO 
260.00 
260,OO 
2bOeOO 
260,OO 
260.00 
260,OO 
260,OO 
260,OO 
260,OO 
260,OO 
260,OO 
260.00 
260,OO 
260+00 
260,OO 
260.00 
260,oo 
260.00 
260,oo 
260,OO 
260.00 
260.00 
260,oo. 
260.00 

SITE-Y (E,U) 
----------- ---------- 

340,oo 
345,oo 
350,oo 
355,oo 
400,oo 
405,oo 
410,oo 
420.00 
425,OO 
453,oo 

-200,oo 
-lBO+OO 
-160000 
-140,oo 
-120,oo 
-100.00 
-80.00 
-60,OO 
-40,oo 
-20,oo 

0600 
5,oo 

lob00 
15,oo 
20,oo 
40000 
60.00 
BO,OO 

100,00 
105,oo 
110,00 
115*00 
120,oo 
140~00 
16OtOO 
180,OO 
200,oo 
220,oo 
240.00 
260,OO 
290.00 
295.00 

SPA-3112') 
CPM 

z======== 
3040 
2364 
3068 
3546 
4004 
9586 
1890 

11450 
2800 
8810 
3938 
4912 
3914 
3498 
4104 
3928 
3940 
3924 
3558 
4656 
4033 
2996 
3244 
3284 
4392 
3046 
2900 
2692 
2608 
4942 

13948 
12160 
2142 
1928 
2098 
1374 
2036 
3272 
3118 
3816 
3950 
4422 

HP-210 
@rad/hr 

-------se --------- 
,055 
,038 
,028 
,019 
,047 
,121 
,022 
,043 
,043 
,057 
,040 
,033 
,022 
,035 
1043 
,041 
,038 
,040 
,038 
,050 
,032 
,029 
,035 
,026 
,055 
,031 
,026 
,021 
,031 
,029 
,432 
,136 

0~000 
o*ooo 

,045 
,024 

0.000 
#040 
,043 
,043 
,026 
,022 
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TABLE 1 
IN-SITU GAMA-RAY tlEASUREHENTS USIHG A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABWE THE GROUND, AND 

BETA WSE MTE BEASUREKNTS AT THE GROUND SURFACE 
SRPACK CHARACTERIZATION 

SITE-X(W) 
z====z==== 

260,oo 
2bOeOO 
260.00 
260,OO 
260900 
260.00 
260*00 
2bOAO 
260 + 00 
260800 
260,oo 
260.00 
260.00 
2bO.00 
260,oo 
260.00 
260+00 
260,OO 
260,oo 
260.00 
260.00 
260.00 
260*00 
265.00 
265,oo 
265.00 
265+00 
265.00 
265.00 
265,OO 
265.00 
265.00 
265 + 00 
265.00 
265*00 
265,OO 
265,oo 
265JO 
265.00 
265.00 
265*00 
265.00 

SITE-Y (E,U) 
==z======== 

280,OO 
285,OO 
290,OO 
295100 
300,oo 
305too 
310,oo 
315,oo 
320,OO 
325,OO 
330900 
340,oo 
360,oo 
380,OO 
400,oo 
405,oo 
415,oo 
420100 
425,OO 
440,oo 
516,OO 
520,OO 
540,oo 

OIOO 
5,oo 

10,oo 
15,oo 

100,00 
105,oo 
110.00 
115*00 
270,OO 
295.00 
280,OO 
285,OO 
290.00 
295400 
300,oo 
305,oo 
310*00 
315*00 
320.00 

SPA-3412') 
CPB 

f=z====== 
4490 
5164 
2598 
4768 

20986 
4346 
bib 
6798 

10332 
5602 
3148 
2002 
3090 
3614 
4016 
3958 
2798 
3109 
3118 
4522 
2250 
2998 
3108 
3030 
3406 
3664 
3700 
1632 
1920 

10068 
11220 
2316 
3964 
4674 
5652 
2832 
2392 
9212 
3284 
5030 
9148 

26882 

HP-210 
rrad/hr 

------I- --------- 
,032 
,022 
,028 
,022 
,085 
,026 
,067 
,098 
,180 
,298 
,076 
,022 
,031 
,033 
,031 
,043 
,036 
,035 
,029 
,057 
,019 
,031 
,033 
,033 
,024 
,031 
,024 

o*ooo 
,028 
,067 
,090 
,019 
,278 
,038 
,031 
,028 
,022 
,094 
,033 
,092 
,048 
,166 

YATER 

---------------------------- _---_______________-_^______________I___---- - - - - - - - - - - -  
--------------------------- - - - -___-_____---___-____I_______________---- - - - - - - - - - -  
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THLE 1 
‘IN-SITU GAMA-RAY HEASUREHEMTS USING A CDHE SHIELDED 2 inch x 2 inch Ho1 CRYSTAL (SPA-31, 12 inches ABOVE THE GRWND, At@ 

BETA DOSE RATE t!EASUREWENTS AT THE GROUND SURFACE 
SWACK CHARACTERIZATJOh! 

SITE-X(N,S) 
----------- ----------- 

265100 
265,OO 
265+00 
270.00 
270,OO 
270.00 
270,oo 
270,OO 
270.00 
270.00 
270,oo 
270,OO 
270100 
270,OO 
270100 
270,oo 
270~00 
270900 
270,oo 
270,OO 
270100 
270,OO 
270~00 
270.00 
270 e 00 
270.00 
270100 
270,OO 
27oeoo 
275,oo 
275 e 00 
275.00 
275.00 
275+00 
275.00 
275,OO 
275+00 
275,OO 
275,oo 
275+00 
275,oo 
275+00 

SITE-Y(E,Y) 
----------- e--------m 

325,oo 
330,oo 
335900 

0,oo 
5.00 

10~00 
15,oo 

100,00 
105400 
110,oo 
115.00 
190,oo 
195,oo 
200,oo 
205.00 
210,oo 
270.00 
275.00 
280,OO 
285,OO 
290,oo 
295.00 
300,oo 
305,oo 
310,oo 
315,oo 
320,OO 
325,oo 
330.00 

0000 
5+00 

10,oo 
15,oo 

190,oo 
195,oo 
200#00 
205400 
210,oo 
270400 
275.00 
280,OO 
285eOO 

SPA-3(12') Ii?-210 
CR/ rrad/hr 

--------- w------- -------- -----m-m 
4976 ,133 
8006 ,052 
3302 1045 
3766 ,040 
3344 ,029 
4716 ,029 
3674 ,036 
1310 0,000 
1198 OIOOO 
4720 ,050 
4486 ,041 
2340 0.000 
2762 otooo 
2990 0,000 
6456 0~000 
2882 o*ooo 
2330 ,050 
2810 ,041 
3542 ,036 
8474 ,031 
3749 ,029 
2806 ,050 
5372 ,047 
4260 ,028 
3752 ,150 
4268 ,059 
8336 ,079 
5692 ,123 
4188 ,055 
3054 ,038 
3380 .03B 
3542 ,024 
3392 ,021 
2794 ,035 
3244 OIOOO 
2216 otooo 
2392 0.000 
2102 0,000 
2540 ,036 
2944 ,023 L 
5880 ,059 
4690 ,052 

YATER 
YATER 

YATER 
WATER 
WATER 
UATEk 
UATER 

UATER 
UATER 
YATER 
UATER 

--------------------_________I___-------------------------I--------------------- 
-------- ------- -------- ------------------ ------------------------------------------- 
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TABLE 1 
IN-SITU GAHHA-RAY HEASUREHENTS USING A CLUE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABWE THE GRWND, AW 

BETA DOSE RATE HEASUtWENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(&S) 
----se----- ---------- 

275.00 
275,OO 
275,oo 
275400 
275.00 
275400 
275.00 
275,OO 
275.00 
280,oo 
280.00 
280.00 
280.00 
280.00 
280,oo 
280,oo 
280100 
280.00 
280.00 
280100 
280.00 
280+00 
280 + 00 
2ao+oo 
280.00 
280.00 
280,oo 
280,OO 
280,oo 
2Bo100 
28otOO 
zao*oo 
280,OO 
280.00 
280400 
280,OO 
280.00 
280,OO 
280.00 
280*00 
280.00 
280,oo 

SITE-Y tE,tl) 
==s======= 

2?0,00 
295*# 
300,oo 
305+00 
310,oo 
315,oo 
320400 
325,OO 
330,oo 

-180,OO 
-160,OO 
-140,oo 
-120,oo 
-1oo,oo 
-00.00 
-70.00 
-65.00 
-&I,00 
-40,oo 
-?O,OO 

0800 
20,oo 
40400 
tlotoo 
80,OO 

100,00 
120*00 
140,oo 
160‘00 
180,OO 
19OIOO 
195,oo 
200,oo 
?05*00 
210100 
220*00 
240.00 
260.00 
270,OO 
275,OO 
280,OO 
285.00 

SPA-3(12') UP-210 
CPR rrad/hr 

---------- -------- m--------- --------- 
7315 ,041 
4749 ,043 
4692 ,042 
4578 ,074 
4706 ,041 
6170 ,072 
4014 ,029 
4132 ,040 
2650 ,050 
4298 ,031 
4846 ,041 
3528 ,038 
2970 ,026 
4056 ,028 
3394 ,041 
4326 ,031 
5454 ,055 
5528 ,031 
3392 ,035 
3580 ,028 
3534 ,029 
3360 ,031 
3330 ,033 
2882 ,033 
3340 ,021 
2062 0 400 
3120 ,029 
1794 0,000 
1118 OIOOO 
4602 ,035 
3076 ,031 
3508 0,000 
2248 0,000 
2008 OtOQo 
1924 0,000 
3568 0,000 
2528 0+000 
3362 ,021 
2406 ,029 
7246 ,047 
9333 ,034 
7436 ,045 

UATER 
YATER 
UATER 
UATER 
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. TMLE 1 
IN-SITU GAHHA-RAY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABWE THE GROUND, AMI 

BETA DOSE RATE HEASUREKUTS AT THE GROUND WFACE 
SHPACR CHARACTERIZATION . 

SITE-X(N,Sl 
----------- ----------- 

2M+OO 
280,OO 
280.00 
280,oo 
280,oo 
280.00 
28O*OC 
280.00 
280,oo 
280.00 
280,oo 
200,oo 
280 9 00 
280,oo 
?80,00 
280,oo 
280,00 
285,oo 
285,OO 
285,oo 
285.00 
285800 
285.00 
285,oo 
285,oo 
285,oo 
285,oo 
285,oo 
285100 
285,OO 
285,OO 
285.00 
?B5+00 
285,oo 
285,oo 
285.00 
285,oo 
285.00 
285,oo 
286.00 
290,OO 
290.00 

SITE-Y(E,U) 
---------- --Y-e----- 

290,00 
295000 
300,oo 
305.00 
310.00 
315,oo 
320,OO 
325,oo 
330600 
340,oo 
360400 
380 BOO 
400,OO 
420,OO 
440800 
521,OO 
540,oo 
-70,oo 
-65,OO 
190,oo 
195,oc 
200,oo 
205.00 
210,oo 
270.00 
275800 
280800 
285,OO 
290,OO 
295.00 
300,oo 
305100 
310,oo 
315,oo 
320,OO 
325.00 
330,oo 
435.00 
440,oo 
-60,OO 
-70400 
-65.00 

SPA-3(12’) HP-210 
CPH rrod/hr 

---------- --------- ----w---- --------- 
7768 ,043 
3236 ,047 
3991 ,079 
5272 ,067 
3716 ,038 
4014 ,059 
3807 ,059 
2836 ,069 
3730 ,035 
3004 ,035 
4226 ,050 
3810 ,024 
3450 ,024 
2510 ,033 
4132 ,026 
2342 ,024 
3070 ,036 
4594 ,043 
4402 ,028 
2322 ,040 
2582 o*ooo 
2892 0+004 
1944 0,000 
2490 0,000 
3328 ,033 
4540 ,031 
5240 ,041 
3746 ,043 
3554 ,017 
1910 ,047 
2848 ,043 
4142 ,048 
2250 ,028 
1816 ,038 
3174 ,038 
3100 ,041 
3272 ,055 
5208 ,052 
6706 ,050 
4680 ,043 
4176 ,050 
5420 ,026 

YATER 
UATER 
UATEk 
UATER 
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TABLE 1 
IN-SITU GAMA-RAY HEWREHENTS USING A CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-J), 12 inches ABOVE THE GROUND, AND 

BETA DC% RATE HEASUREHEMTS AT THE GROUND SURFACE 
SWACK CHARACTERIZATION 

SITE-XtN,S) 
=========== 

290~00 
29ObOO 
290.00 
29OAO 
290,oo 
290,OO 
?90*00 
290000 
290.00 
290,OO 
290,OO 
290,OO 
290,oo 
290.00 
?90*00 
290,oo 
290,OO 
290.00 
290.00 
290,oo 
?90+00 
290.00 
293+00 
295,oo 
295.00 
295.00 
x,00 
295.00 
295.00 
295.00 
I!%,00 
295.00 
2%+00 
295+00 
3oo*QO 
300*00 
300100 
300+00 
3#0*00 
300+00 
300.00 
300,OO 

SITE-Y (Edi) 
----------- _---------- 

-60000 
190.00 
195,oo 
200,oo 
205,OO 
210,oo 
270,OO 
275,OO 
280,OO 
285ao 
290,OO 
295,Oo 
300.00 
305.00 
310,oo 
315,oo 
320.00 
325.00 
330,oo 
430,oo 
435&I 
440,oo 
453.00 
280,OO 
285,OO 
290.00 
295,oo 
300*00 
305.00 
310,oo 
425,OO 
430.00 
435.00 
440,oo 

-18OaOO 
-160100 
-140,oo 
-120,oo 
-100~00 

-80,OO 
-60.00 
-40,oo 

sPn-3(12v HP-210 
CPti rrad/hr 

---------- --------- ---------- -m-e----- 
4278 ,052 
2306 0,000 
2128 0,000 
2064 0,000 
1948 0,000 
1808 OtOoo 
2582 ,026 
6500 ,036 
2=%0 ,026 
3807 ,035 
3104 t 022 

16752 ,404 
3861 ,045 
3048 ,038 
2350 ,028 
2454 ,035 
1938 8 035 
3034 ,021 
3640 ,060 
5208 ,026 

14378 0,000 
8000 ,035 
3044 ,040 
3622 ,036 
4304 ,100 
5316 ,062 
3086 + 050 
4566 ,054 
3130 t 038 
2468 ,029 
4836 ,033 

10788 6 054 
10058 ,048 
12228 ,081 
4294 ,031 
4500 ,047 
4940 ,024 
3836 ,028 
4570 ,038 
4090 ,029 
4018 ,033 
3568 ,028 

UATER 
YATER 
UATER 
UATER 
WATER 

YATER 
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TABLE 1 
-IN-SITU GAHHA-RAY HEASJJREHEWIS USING A CONE SHIELDED 2 inch x ’ . L inch No1 CRYSTAL (SPA-31, 12 inches ABOVE THE GRDUND, AND 

BETA DOSE RATE HEASUREHERTS AT THE GRWND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
---------- ----------- 

300,QO 
300,00 
300*00 
300,00 
300,oo 
300,oo 
300*00 
300+00 
300*00 
300,oo 
3Oo*oo 
300+00 
300,QO 
300,oo 
300#00 
300*00 
300.00 
300,oo 
300*00 
300,oO 
3OO*oo 
300 ,oo 
300,oo 
300,oo 
300,oo 
300,oo 
300+00 
300,00 
300,oo 
300+00 
300,oo 
300,oo 
300~00 
300+00 
300*00 
305,oo 
305*00 
305,oo 
305,oo 
305,oo 
305eoo 
305.00 

SITE-Y (E,U) 
---------- ----------m 

-20,oo 
oeoo 

20.00 
40,oo 
60,OO 
80.00 

100.00 
120,oo 
140,oo 
160,OO 
180,OO 
200,oo 
no,00 
240,OO 
260.00 
280,oo 
285*00 
290,oo 
295,OO 
300,00 
305,oo 
310,oo 
320.00 
340,oo 
360.00 
380,OO 
400,oo 
42otoo 
425,OO 
430.00 
435600 
440,oo 
449,oo 
540,oo 
560.00 
290,OO 
295,oo 
300,oo 
305000 
310,oo 
425,OO 
430,oo 

SPA-3(12') 
CPH 

z======== 
3b40 
3906 
3096 
2844 
3038 
2972 
3196 
3462 
4630 
1310 
1276 
2674 
2426 
1402 
4042 
3486 
5606 
7478 
4148 
4461 
7680 
3978 
1800 
1240 
3530 
1908 
1240 
6616 
5110 

22974 
44120 
24101 
4540 
2752 
3452 
5280 
7012 
8042 
3984 
2848 
3838 

13266 

HP-210 
rrad/hr 

-------- ----em--- 
,026 
,026 
,035 
,041 
,036 
,021 
,019 
,029 
,041 

0,000 
0,000 

,033 
0,000 
0400 

,054 
,044 
,048 
,052 
,026 
,044 
,055 
,040 
,031 
,019 
,047 
,028 
,045 
,040 
,028 
,192 
,064 
,135 
,045 
,024 
,028 
,029 
,035 
,071 
,036 
,022 
,052 
,064 

-------------------------------------------------------------------------------- ---------------------------------------------------------------------------------- 
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TABLE 1 
IN-SITU GfMHA-RAY HEASUREHEHTS USING A CDNE SHIELDED 2 inch x 2 inch Hoi CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREMENTS AT THE GROUND SURFACE 
SHPACX CHARACTERIZATION 

SITE-X(N,S) 
----------- d---------- 

305.00 
305,oo 
31o.w) 
310*00 
310*00 
310 boo 
310.00 
310,oo 
310*00 
310,oo 
310100 
310,oo 
310+00 
310,oo 
310.00 
310.00 
310*00 
310 a00 
310.00 
310+00 
315.00 
315,oo 
315.00 
315,oo 
315+00 
315+00 
315m 
315+00 
315.00 
315,oo 
315.00 
315 ,oo 
315.00 
320 ,OO 
320~00 
320 ,OO 
320000 
320 ,OO 
320100 
320,OO 
320.00 
320,OO 

SITE-Y (E,U) 
=========== 

435400 
440,oo 
25,OO 
30,oo 
35.00 
40600 

290.00 
295.00 
300,oo 
305*00 
310,oo 
370,oo 
375,oo 
380.00 
385,OO 
390,oo 
425,oo 
430,oo 
435,oo 
440,oo 
?5*00 
30.00 
35800 
40,oo 

340,oo 
345,oo 
350,oo 
355,oo 
370,oo 
375.00 
380.00 
385,OO 
390.00 

-160,00 
-140,oo 
-120,oo 
-1oo,oo 

-80.00 
-60,OO 
-40,oo 
-20,oo 

0,oo 

SPA-3112') HP-210 
CPH rrad/hr 

---------- --------- ---------- -----a-- 
63090 ,580 
99140 ,511 
3300 ,024 
2936 ,021 
3138 + 033 
2990 ,028 
3862 ,031 
2830 ,029 
2456 ,029 
2602 ,035 
4238 ,023 
1196 ,024 
2050 ,033 
2876 ,038 
1404 ,019 
1802 ,038 
4390 ,035 
7134 ,064 
5588 ,062 
3336 , 55 0 
3402 ,024 
3220 ,019 
3000 ,024 
2906 ,033 
1700 ,033 

854 ,038 
716 ,014 

1872 ,031 
2076 ,031 
2940 ,031 
3702 ,028 
3676 ,040 
3422 8 047 
4204 ,028 
4672 ,041 
3638 ,022 
3756 ,036 
4206 ,038 
4138 ,033 
3954 ,035 
3754 ,022 
3114 ,035 
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TMLE 1 
‘IN-SITU GAHHA-RAY HEhSUREHENTS USING h CONE SHIELDED 2 inch x 2 inch WaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETh DOSE RATE HEASUREtMTS AT THE GRBUND SURFACE 
SRPACK CHARACTERIZATION 

SITE-X(N,S) 
---------- ----------- 

320.00 
320 ,OO 
32Otoo 
320.00 
320.00 
320,OO 
320,OO 
320.00 
320100 
320.00 
320.00 
320 too 
320,oo 
320,OO 
320.00 
320 .OO 
320.00 
320 a00 
320*00 
320.00 
320.00 
320.00 
320,oo 
320,OO 
320.00 
320.00 
320.00 
320,OO 
320,oo 
320.00 
320,OO 
320&I 
320,oo 
320,OO 
320.00 
320 ,OO 
320,oo 
325.00 
325400 
325 ,OO 
325,oo 
325600 

SITE-Y(E,W 
---------m- ----------- 

20100 
25.00 
30000 
3500 
40‘00 
60,OO 
80,OO 

100*00 
120.00 
140,oo 
160.00 
180,OO 
200,oo 
220 ,oo 
240,OO 
260,OO 
280900 
300,oo 
320,OO 
340,OO 
345,oo 
350.00 
355,oo 
f&0,00 
370,oo 
375,oo 
380,OO 
385,OO 
390000 
395,oo 
400,oo 
420,OO 
440000 
442.00 
540,oo 
560,OO 
580,OO 

25,oo 
30,oo 
35*00 
40.00 

340.00 

SPA-3(12’) HP-210 
CPH rrad/hr 

I-------- ---------- -------- -------s 
3178 ,029 
2898 ,026 
3224 ,019 
3410 ,021 
2675 ,021 
3666 ,021 
3162 ,036 
2816 ,031 
3694 ,028 
4304 ,062 
1114 0,000 
1516 0.000 
2416 0,000 
2360 ,016 
2648 ,021 
2072 ,019 
2710 ,029 
1746 ,019 
2216 ,036 
1310 ,028 
1410 ,029 

926 ,026 
4 106 ,038 
3122 ,033 
3116 ,043 
5260 ,059 
61bB l 076 

10530 ,098 
18778 ,066 
2320 a062 
3548 ,057 
5016 ,021 
1616 ,036 
1244 ,022 
2566 ,029 
2732 ,021 
3024 ,031 
2416 ,026 
2752 ,029 
2602 ,026 
2678 ,017 
1974 ,028 
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TABLE 1 
IN-SITU GMM-RAY tiE&SUREHENTS USING A CDNE SHIELDED 2 inch x ’ L inch No1 CRYSTAL (SP#rl), 12 inches ABOVE THE GRGUHD, ANlr 

BETA DOSE RATE HEhSUREHENTS AT THE GROUND SURFACE 

SITE-X(W) SITE-YfE,Y) 
----------- ----------- 

80,OO 
100.00 
120,oo 
140,oo 
MO,00 
165,OO 
170 BOO 
180,OO 
200,oo 
220,oo 
240,OO 
26OsOO 
280,OO 
300,oo 
320.00 
340,oo 
360,OO 
370,oo 
375.00 
380+00 
385,OO 
SPO,Oo 
395,oo 
400,oo 
420,OO 
440,oo 
446,OO 
542,oo 
560,OO 
580,oo 
160.00 
165*00 
170,oo 
370,oo 
375,oo 
380*00 
385,OO 
390,oo 
395,oo 
16OeOO 
165.00 
170,oo 

SHF'hCli CHARACTERIZATION 

SPA-3(12') w-210 
CPU rrod/hr 

--------- --------- --------- -------- 
3456 ,024 
3932 1040 
3392 ,026 
2186 ,024 
1919 0,000 
1668 0,000 
1390 0.000 
2916 0,000 
4110 ,024 
2760 ,022 
2428 OIOOO 
3294 ,026 
4472 ,043 
1832 ,033 
3422 ,055 
3696 ,033 
1544 ,028 
2159 ,031 

16072 so2 
14763 ,904 
7346 ,080 
5327 ,060 
5184 ,135 
2160 ,043 
1680 ,019 
3462 ,090 
1782 ,026 
2428 ,029 
2934 ,033 
3376 ,016 
1956 OIOOO 
1774 0.000 
1380 OIOOO 
3548 ,046 
9114 ,356 
9934 ,450 

12907 ,685 
9408 ,060 
4092 ,066 
2212 ,036 
1722 ,033 
1252 0,000 

YATER 
YhTEh 
YATER 

WATER 
WATER 
UATER 

UATER 
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TABLE1 
-SITU GAHHA-MY tlWUREnENlS USIMG h CUE SHIELDED 2 inch x 2 inch Nd CRYSTAL (W-31, 12 inches ABOVE THE GRCWD, MD 

BETA DOSE MTE HEhSUT(MMTS hi THE GROUND SWhCE 
SWhcK CliMCTERIZhTIDN 

SITE-x01,9 SITE-YfE,Y) 
------- ---------- --------- -----s-- 

3so+oo 190,oo 
35oJo 195,oo 
350.00 200.00 
3s0,oo 205.00 
3%00 210,oo 
350,oo 290.00 
350100 295100 
350*&l 300*00 
350.00 370,oo 
350.00 375.w 
3x+00 380,OO 
350,oo 385+00 
350100 390,oo 
350.00 410,oo 
350100 415,oo 
3SOJO 420.00 
350~00 425.00 
350,oo 430.00 
355.00 190+00 
355.00 195bOO 
35s.00 200~00 
355.00 205.00 
3S5+00 210,oo 
355+00 285~00 
3';5*oO 290,oo 
355 ,oo 295.00 
355.30 300,oo 
355.00 305.00 
?s5.00 310,oo 
355100 370100 
353.00 375,oo 
3!x*oo 380,OO 
38100 385.00 
355,oo 390100 
355.00 410,oo 
3s5*00 415bOO 
355,vO 420,oo 
3ssm 425.00 
xi5,oo 430.00 
360,OO -140,oo 
360.00 -120,oo 
360.00 -100.00 

SPk3(12'1 tP-210 
CpI( wad/b 

------e ------ -------- m------- 
2160 0,000 
2208 ,038 
2202 01000 
2332 ,022 
17M ,031 
2392 ,029 
2164 ,038 
2012 ,041 
1974 ,035 
2968 ,042 
4573 ,076 
7313 ,061 
3821 ,036 
3290 ,043 
2320 ,028 
2352 ,026 
3328 ,036 
4198 ,048 
21% 0.000 
2104 ,021 
2010 0,000 
2734 OIOOO 
2372 ,035 
4752 ,083 
8284 ,494 
6424 ,124 
6748 ,109 
3464 ,029 
37% ,033 
1422 ,026 
1630 ,035 
1912 ,031 
1949 ,053 
1782 ,040 
4026 ,041 
3184 ,036 
2826 ,028 
3592 ,024 
3328 ,050 
3812 ,047 
3966 ,050 
3906 ,028 

UnTER 

HTER 

HTER 

MTER 
YhTER 

---- I_---_____I_--_---___---------_---------__------- - ----- ------ --- -----_------- I____--__I_________________----------------------  
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TABLE 1 
-IN-SITU BAMA-RAY HEASUREHENTS USING h CDHE SHIELDED 2 inch x ? L inch WaI CRYSTAL (SPA-31, 12 inches AEWE THE GROUND, AND 

BETA DOSE RATE HEASUREtlEMTS AT THE GROUND SURFACE 
SHPACK CH~WICTERIZ~TIDN 

SITE-X(N,S) 
I--------- ----------- 

36oaoo 
360.00 
36O*oo 
360.00 
360*00 
360,oo 
360.00 
360,oo 
360~00 
360,oo 
360.00 
360.00 
360 t 00 
360.00 
360.00 
360.00 
36Q,oo 
360.00 
360.00 
360,oo 
360,OO 
360,oo 
360.00 
360.00 
360100 
360.00 
360.00 
360,oo 
360.00 
360.00 
360.00 
360.00 
360+00 
360,OO 
360.00 
360,OO 
360,oo 
360.00 
360400 
360,OO 
360.00 
360 .oo 

SITE-Y (E,U) 
========t== 

-BO,OO 
-bO,OO 
-40,oo 
-20,oo 

o*oo 
20.00 
40900 
60,OO 
BO,OO 

100 too 
120.00 
140,oo 
160.00 
180,OO 
190,oo 
195.00 
200,oo 
205*00 
210,oo 
220,oo 
240,OO 
260.00 
280400 
290,OO 
295,OO 
300*00 
305,oo 
310,oo 
320.00 
340,oo 
360.00 
370.00 
375400 
380,oo 
385,OO 
390,oo 
400,oo 
410,oo 
415,oo 
420,OO 
425,OO 
430,oo 

SPh-3(12') HP-210 
cpn rrad/hr 

I-------- ---------- ---w----- -------- 
3734 ,036 
3282 e 038 
3610 ,036 
2984 ,035 
3186 ,033 
2848 ,024 
2884 ,038 
3054 ,031 
2796 ,028 
3938 ,045 
2540 ,021 
2162 ,017 
2462 ,019 
2952 0,000 
2578 0+000 
2562 1008 
2254 + 022 
2314 0,000 
1944 otooo 
2084 ,024 
3102 0,000 
2968 ,007 
4578 ,045 
2034 ,017 
3144 ,021 
3228 ,048 
5724 * 060 
4102 ,038 
6974 + 043 
4272 ,017 
1226 ,036 
1544 ,024 
1210 ,016 
1591 0038 
1558 ,033 
1258 ,040 
4276 ,035 
4206 ,045 
8078 * 131 
6637 ,108 
3948 ,057 
3142 &I5 

UATEk 

YATER 
YATER 
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TABLE 1 
IN-SITU GAMA-RAY REASUREHENTS USING A CGHE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GRGIIND, AND 

BETA DOSE RATE t!EASUREHMTS AT THE GROUND SURFACE 
SWACK CliARACTERIZATIDN 

SITE-XIN,S) 
=========== 

360,OO 
360*00 
360,oo 
364,oo 
365.00 
365,oo 
365.00 
365,oo 
365*00 
365900 
365.00 
365,oo 
365+00 
365.00 
365.00 
365,oo 
365*OQ 
365,oo 
365.00 
365.00 
365.00 
365*00 
36500 
365,OO 
370,oo 
370.00 
370.00 
370,oo 
370.00 
370.00 
370,oo 
370,oo 
370,oo 
370,oo 
370.00 
370.00 
370.00 
370,oo 
370*00 
370,oo 
370,oo 
370,OO 

SITE-Y (EM 
=========== 

440600 
560~00 
580,OO 
544,oo 
190,oo 
195,oo 
200,oo 
205.00 
210.00 
29500 
300,oo 
305,oo 
310,oo 
350,oo 
355.00 
360,oo 
365.00 
370,oo 
405.00 
410,oo 
415,oo 
420.00 
425.00 
430100 
190,oo 
195,oo 
?00,00 
205.00 
210,oo 
290,OO 
295.00 
300,oo 
305,oo 
310,oo 
350,oo 
355.00 
3&0*00 
365,oo 
370.00 
405000 
410,oo ~ 
415.00 

SPA-3(12') 
CPfl 

--------- _--------- 
2958 
3270 
3620 
2400 
2596 
2660 
2278 
1728 
1786 
3498 
4328 
5098 
3964 
2038 
1812 
1904 
2286 
2394 
2534 
9354 

10098 
9290 
5076 
2906 
2424 
3008 
2588 
2456 
202B 
2956 
2940 

51886 
6666 
4596 
1562 
1556 
2262 
2540 
2614 
9096 
9356 
5270 

HP-210 
rrad/hr 

------e-- --------- 
,057 
,029 
,022 
,016 

0.000 
,031 

0,000 
o*ooo 

,006 
,019 
,031 
,024 
,029 
,019 
,022 
,038 
,043 
,040 
,047 
,033 
,116 
,362 
,097 
,038 

0,000 
,026 
,035 
,019 
,029 

0,000 
,036 
,204 
,036 
,038 
,024 
,019 
,048 
,035 
,045 
,071 
,157 
,055 

MATER 

YATER 
YATER 

YATER 
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TABLE 1 
-IN-SITU GhtiM-RAY t!EASUFtEtlENTS USING h CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPA-31, 12 inches ABOVE THE GkOUND, AMI 

BETA WSE RATE t!EASUREMENTS AT THE GRWD SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
-------m--- ----------- 

370+00 
370.00 
370,oo 
375.00 
375900 
375,oo 
375,oo 
375,oo 
375,oo 
375.00 
375000 
375,oo 
375100 
375eoo 
375.00 
380.00 
380,OO 
380,OO 
3BOsOO 
380,OO 
380.00 
380,OO 
380,oo 
380,OO 
38OeOO 
3B0,oo 
380600 
380.00 
380,OO 
380,OO 
3BOeOO 
3BOaOO 
3Bo+oo 
380,OO 
380.00 
3Bo*oo 
3BO,oo 
3Bo*oo 
3BO,oo 
380,OO 
3B0,oo 
380,OO 

SITE-Y (E,U) 
----------- ----------- 

420.00 
425,OO 
430,oo 
290900 
295400 
300,oo 
305,oo 
310,oo 
350.00 
355,oo 
360600 
365,OO 
370,oo 
405,oo 
410,oo 

-120,oo 
-100,00 

-80100 
-60,OO 
-40,oo 
-20,OQ 

otoo 
20,oo 
40,oo 
60,OO 
BO,OO 

100,00 
120,oo 
140,oo 
160,OO 
180,OO 
200,oo 
220000 
240,OO 
260,OO 
280,OO 
300,oo 
320,OO 
340.00 
35otoo 
355,oo 
360,OO 

SPh-3( 12’ ) HP-210 
Cpw rrod/hr 

-----m.---- w-------- ------e-w --------- 
4714 ,035 
4032 ,047 
3026 ,024 
3570 ,031 
3754 ,041 
5070 ,033 
4406 ,033 
3924 ,035 
1070 ,036 
1412 ,057 
2350 ,038 
2234 ,041 
2478 ,038 
4652 ,038 
3712 ,029 
4290 ,038 
3754 ,040 
3408 ,029 
4208 ,038 
3120 ,038 
2678 ,024 
3482 ,026 
2506 ,029 
2690 ,031 
2806 ,017 
3052 ,033 
3182 ,033 
2930 ,029 
2050 ,019 
2892 ,028 
2556 o*ooo 
2866 ,031 
1762 ,021 
1886 0,000 
2698 ,028 
3456 ,033 
2198 OIOOO 
5504 ,045 
2B50 ,048 
1550 ,043 
1996 ,036 
1837 ,019 

--------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
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TADLE 1 
IN-SITU GAHM-RAY NEffiUREHENTS USING A CONE SHIELDEQ 2 inch x 2 inch No1 CRYSTAL (SPA-31, 12 inches MOUE THE GROUND, AND - _..___ -__ 

SETA DOSE RhTE HEASURMEKTS AT THE GROUND SURFACE 
SHPhCK CHMACTERIZATION 

SITE-X(N,S) 
========== 

3B0,oo 
380*00 
380.00 
380.00 
3BOtoo 
3ao*oo 
380.00 
380*00 
380.00 
385~00 
385800 
385,OO 
385+00 
385,OO 
390.00 
390,oo 
390.00 
390,oo 
390.00 
395.00 
395*00 
395.00 
400.00 
400 e 00 
400.00 
400+00 
400*00 
400,oo 
4Oo+oo 
400.00 
400,oo 
400*00 
400+00 
4oom 
400*00 
400.00 
400+00 
400,oo 
400,oo 
400+00 
400,oo 
400*00 

SITE-Y(E,Y) 
=========== 

365.00 
370+00 
390,oo 
400,oo 
420100 
434.00 
440,oo 
540,oo 
560400 
350,oo 
355,oo 
360,OO 
365.00 
37oaoo 
350,oo 
355,oo 
360,OO 
365.00 
370800 
350100 
355800 
360,OO 

-120,oo 
-1oo*oo 

-eo,oo 
-60,OO 
-40,oo 
-20,oo 

0800 
20,oo 
40,oo 
60,OO 
80,OO 

lootoo 
120,oo 
140,oo 
160,OO 
180.00 
200,oo 
220,oo 
240400 
260800 

SPA-3(12') HP-210 
CPH rrad/hr 

------w-- _---m-w-- ----m---- --------- 
1504 ,026 
1540 ,028 
1252 ,035 
2354 ,041 
2198 ,029 
2898 ,043 
2854 ,014 
2618 ,016 
3452 ,022 
1822 ,029 
3794 ,031 
3148 ,036 
1214 ,021 

950 ,029 
4772 ,036 

13078 ,066 
5380 ,045 
2768 ,041 

966 ,022 
5492 ,069 
5226 ,047 
6516 ,043 
3308 ,040 
4060 ,033 
4038 ,038 
4146 , 55 0 
3714 ,045 
2510 ,040 
2644 ,031 
2496 ,026 
2754 ,031 
2564 ,024 
2702 ,043 
3350 ,045 
2870 ,026 
3018 ,036 
2972 ,012 
3502 ,035 
2042 ,043 
2552 ,026 
2904 ,024 
2752 ,038 

-------------------========------=I===------========== ----------I-------========--------------------- ------------ ------- 
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TABLE 1 
' IN-SITU GAMA-RAY tlEhSUREtiE#TS USIWG A CDNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPh-3), 12 inches ABOVE THE WJjND, AI& 

BETA DOSE RATE tfEhSURE~ENTS AT THE GROUHD SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) 
----w----- ---------__ 

400.00 
400,oo 
400,oo 
400,oo 
40#,00 
400 BOO 
400,oo 
400,M 
400,oo 
400,oo 
400,oo 
400,oo 
400‘00 
400,oo 
400,oo 
404,oo 
405,oo 
405,oo 
405,oo 
410,oo 
410,oo 
410.00 
410*00 
410,oo 
410,oo 
410100 
410,oo 
410,oo 
410,oo 
410,oo 
410,oo 
410.00 
415,oo 
415.00 
415,oo 
415.00 
415,oo 
415.00 
415.00 
415.00 
415.00 
415,oo 

SITE-YIE,W 
=========== 

280,OO 
300,oo 
320,OO 
340,oo 
345,oo 
350,oo 
355,oo 
360.00 
365,OO 
380,OO 
400,oo 
420,oo 
535000 
540,oo 
560,OO 
426.00 
350,oo 
355,oo 
360,OO 
330,oo 
335,oo 
340+00 
345,oo 
350000 
355.00 
360,OO 
365,OO 
370.00 
375,oo 
380,OO 
385,OO 
390,oo 
330.00 
335*00 
340,oo 
345,oo 
350,oo 
355.00 
360,OO 
365,OO 
370,oo 
375,oo 

SPA-3(12') HP-210 
CPW wod/hr 

--------- ---------- -------me --------- 
2828 ,031 
3574 ,038 
6194 ,071 
5462 ,026 
4428 ,043 

12954 ,091 
12994 ,062 
4905 ,040 
3=%b ,031 
1838 ,024 
2550 ,031 
4540 ,047 
2244 ,041 
2926 ,017 
3874 ,024 
1980 ,131 
4956 ,038 
6522 ,045 
4878 ,041 
9978 ,047 
3542 ,028 
3382 ,033 
6190 ,038 
4022 ,033 
3890 ,047 
364% ,031 
3260 ,029 
1744 ,025 
1844 ,024 
2500 ,029 
1872 ,026 
2806 ,047 
3322 0,000 
4178 0,000 
3628 ,029 
6420 ,047 
4124 ,040 
3344 ,040 
1990 ,033 
2438 ,026 
2891 ,035 
1868 ,024 

MATER 
WATER 

--------------------------- ---_ ---------------------------------------------------- 
______-_-___--_-__---__________---___--___I--__--_--_--_-__--___---_---____---___ 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHEHTS USING A CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREKNTS AT THE GROUND SURFACE 
SHPACX CHflRhCTERIZATION 

SITE-XIH,S) SITE-Y(E,Y) 
_------ ---- ----------- _---------- ----------- 

415.00 380,OO 
415.00 385.00 
415,oo 390,oo 
420,OO -1oo,oo 
420100 -so,00 
42OaOO -&O,OO 
420*00 -40.00 
420,OO -20,oo 
420,oo 0,oo 
420.00 20,oo 
420,oo 4oaoo 
420.00 60.00 
420,oo so,00 
420.00 100,00 
420900 120+00 
420,OO 140,oo 
420400 160400 
420.00 180.00 
420400 200100 
420.00 220,oo 
420,OO 240,OO 
420,OO 245,OO 
420,OO 250.00 
420.00 255100 
420,OO 260.00 
420600 280,OO 
420100 300,oo 
420.00 320,oo 
420,OO 330,oo 
420,OO 335,oo 
420.00 340,oo 
420+00 345,oo 
420,OO 350,oo 
420.00 355+00 
420.00 360.00 
420,OO 365,OO 
42O*oo 370,oo 
420.00 375,oo 
420400 380.00 
420,OO 385.00 
420800 390,oo 
420,OO 400*00 

SPh-3(12') HP-210 
CPW rrad/hr 

---------- --------- --------- --me----- 
2568 ,048 
2470 ,033 
2412 ,029 
3324 ,035 
4182 ,033 
3674 ,033 
4038 + 038 
2942 ,033 
2438 + 038 
3386 ,035 
2590 ,041 
3116 ,031 
2894 ,031 
3220 ,038 
32% ,035 
3260 ,031 
2618 ,026 
3482 ,014 
6050 ,048 
3474 ,036 
4832 ,026 
5656 ,024 
3160 ,024 
3326 ,021 
3100 ,024 
4040 ,038 
3760 ,031 
2914 04000 
2546 0.000 
3028 o+ooo 
3822 ,034 
3538 ,040 
50% ,028 
4224 ,040 
6895 ,055 
9540 ,054 
2192 ,023 
2294 ,029 

15445 ,032 
3408 ,045 
3100 ,043 
5010 ,026 

U4TER 
YATER 

PRINT DbTE: 07/07/83 PhGE 54 

A-56 



ThBLE 1 
-IN-SITU WMA-Rt?Y HEhSUREHEMTS USING h CONE SHIELDEB 2 inch x 2 inch Nd CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AMI .- _. 

SITE-XtN,S) 

BETA DGSE RATE tlEhSUREtiENTS AT THE GROUND SURFACE 
SHPACK CMRACTERIZATION 

---------- ----------- 
420.00 
420,OO 
420.00 
420,OO 
420.00 
420400 
42Q+oo 
425.00 
425.00 
425100 
425*00 
425,OO 
425.00 
425900 
425800 
425,OO 
425,oo 
425,OO 
425+00 
425,OO 
425+00 
425.00 
425,oo 
425bOO 
425*00 
425800 
425,oo 
425.00 
425.00 
430.00 
43oeoo 
430,oo 
430.00 
430,oo 
430.00 
430,oo 
430,oo 
430+00 
430*00 
430,oo 
43o,oo 
430,oo 

SITE-Y(E,U) 
----------- ----------- 

405.00 
410,oo 
415900 
417,oo 
539,oo 
540.00 
560,oo 
240*00 
245,oo 
250.00 
255.00 
330,oo 
335,oo 
340600 
345*00 
350,oo 
355,oo 
360,OO 
365,OO 
370.00 
375.00 
380,OO 
385,OO 
390.00 
395400 
400,oo 
405,oo 
410,oo 
415.00 
235,OO 
240,OO 
245BOO 
250,OO 
255,OO 
260.00 
330.00 
335,oo 
340.00 
345,oo 
350,oo 
355,oo 
360,oo 

SPkJt12') HP-210 
CR! rrod/hr 

---------- --------- --------- --------- 
2794 ,029 
4324 ,041 
1770 ,017 
2808 ,031 
2366 ,033 
2784 ,024 
3976 ,035 
3520 ,024 
3962 0,000 
4966 ,038 
5254 ,035 
1860 0,000 
3896 0,000 
3598 ,022 
4582 +Olb 
4672 + 050 
4340 ,029 
4402 ,052 
4404 ,022 
2388 ,024 
2778 ,029 
3162 ,017 
2130 ,026 
2722 ,035 
2330 ,031 

13630 ,198 
12502 ,207 
9440 ,211 
3484 0+000 
6618 ,026 
9176 0,000 
3882 0,000 

15250 ,036 
14024 0,000 
3830 ,019 
3726 0,000 
3390 ,022 
4240 ,029 
6316 ,081 
5652 ,041 
9656 e 062 
7636 0,000 

UATER 

UATEk 
UATEk 

UATER 

UATER 
UATEk 

UATER 

UATER 

MTER 
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TMLE 1 
IN-SITU GMM-RAY HEKiUREHENTS USING h CONE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GRDUND, AND 

BETrS DUSE RATE HEffiUREHEMTS hT THE GROUND SURFhCE 
SWhcK CHhMCTERIZhTION 

SITE-X(N,S) 
=========== 

430.00 
430100 
43o*oo 
430,oo 
430 + 00 
430,oo 
430.00 
430.00 
430.00 
430.00 
43o*oo 
435100 
435.00 
435bOO 
435.00 
435.00 
435,oo 
435.00 
435,oo 
435,oo 
435,oo 
435.00 
435,oo 
435800 
435.00 
435m 
435100 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435.00 
435400 
436,OO 
440 + 00 
440,oo 
44o+oo 
440*00 
44O*oo 
440.00 

SITE-Y(E,U) 
=====z==== 

365,OO 
370.00 
375,oo 
380,oo 
385.00 
390,oo 
395.00 
400,oo 
405.00 
410,oo 
415+00 
230.00 
235,OO 
240.00 
245.00 
250.00 
255,OO 
330000 
335800 
340,oo 
345400 
350800 
355.00 
360.00 
365.00 
370,oo 
375,oo 
380.00 
385,OO 
390000 
395.00 
400,oo 
405.00 
41ObOO 
415,oo 
430,oo 
-90,oo 
-60,OO 
-40,oo 
-20,oo 

0,oo 
20,oo 

SPk3(12') 
CPH 

========= 
3156 
2459 
1878 
1828 
2184 
1932 
2680 

20006 
8418 

17910 
4336 
3364 
9152 
9152 
2510 
5544 
5498 
2956 
3956 
6938 

11058 
76280 
35652 
40220 
4222 
2595 
3078 
3184 
3400 
1784 
2020 
6938 
9432 
4448 
3110 
2188 
3992 
3696 
4250 
3406 
2278 
2654 

HP-210 
rrad/ht 

-m-e----- _-------- 
,028 
,041 
,022 
,012 
,029 
,048 
,050 
,193 
,233 
,097 
,038 
,019 

0,000 
0,000 
0,000 

,040 
0,000 
0,000 
0,000 

,040 
,097 

o+ooo 
,072 
,697 
,026 
,032 
,024 
,024 
,022 
,028 
,029 
,181 
,057 
,019 
,035 
,031 
,054 
,048 
,038 
,024 
,052 
,021 

YATER 
UATEk 
YltTER 

MTER 
UATEk 
WdTEk 

UATER 

__---_--___--------------- ------------------I----= 
--------=====================-------------------------------------------- 

=== 
-------- 
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TABLE 1 
-IN-SITU GAtM-RAY KEnSUREREWTS USING A CORE SHIELDED 2 inch x q L rnch NPI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, nm 

BETA DOSE MTE t!EASUREtiENTS AT THE GROUND SURFACE 
SHPACK CHARhCTERIZ#iTION 

SITE-XIN,S) 
----------- ----------- 

440900 
440,oo 
440,oo 
440,oo 
440400 
440,oo 
440,oo 
440100 
44otoo 
440,oo 
440~00 
440,oo 
440,oo 
440,oo 
440.00 
440,oo 
440.00 
440.00 
440*00 
440+00 
440.00 
440,oo 
440,oo 
440,oo 
440400 
440.00 
440.00 
440.00 
440*00 
440.00 
440,oo 
440.00 
440.00 
440,oo 
440,oo 
445,oO 
445,oo 
445 ,oo 
445.00 
445600 
445.00 
445,oo 

SITE-Y IE,U) 
----------- ----------- 

40,oo 
60.00 
80,OO 

100,00 
l?O,OO 
140,oo 
160,OO 
18OsOO 
200*00 
220.00 
235+00 
245.00 
250,OO 
255,OO 
260,OO 
280,OO 
300,00 
320.00 
330.00 
335+00 
340.00 
345,oo 
350.00 
355*00 
360,OO 
365600 
370,oo 
375,oo 
380.00 
385,OO 
390,oo 
400~00 
405,oo 
540,oo 
542000 
240600 
245,OO 
250.00 
255,OO 
330,oo 
335,oo 
340,oo 

SPA-3(12') HP-210 
CPli rrad/hr 

--------- ---------- -------*- -------em 
2062 ,035 
2812 ,038 
2176 ,026 
3056 ,026 
3628 ,048 
3424 ,048 
3278 ,041 
3790 ,026 
3610 ,055 
4196 ,033 
2728 0,000 
4306 0,000 
2922 0,000 
3420 0.000 
4196 ,035 
3074 ,022 
4914 ,028 
4536 ,021 
3024 0,000 
3450 01000 

37087 ,043 
233664 ,601 
197752 0~000 
100456 o*ooo 
10552 ,064 
10886 ,133 
4680 ,032 
1898 ,014 
la53 ,030 
1660 ,019 
1708 0" t LL 
2735 ,028 
4422 ,035 
2570 ,031 
2348 ,024 
2646 o*ooo 
7748 o*ooo 
4920 o*ooo 
4654 0,000 
2284 0,000 
3094 ,028 
3618 ,038 

UATEk 
UATEk 
WATER 
UATEk 

UATER 
UATEk 

UATER 
UATEH 

UATEk 
UATEk 
UATER 
YhTEk 
UATER 

------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------- 
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TABLE 1 
IN-SITU GMM-MY MEASUREMENTS USING h CDHE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-3Jr 12 inches ABOVE THE GROUHD, AND 

BETA DOSE RATE i!EKMEiWTS AT THE GROUND SURFACE 
#PACK CHARACTERIZATION 

SITE-XtN,S) SITE-Y (Ed) 
----------- ----------- ---------- ----------- 

445.00 345,oo 
445.00 350,oo 
445*00 355+00 
445.00 360,oo 
445.00 365‘00 
445,oo 370,oo 
44stoO 375,oo 
445.00 380,OO 
445.00 385.00 
445,oo 390,oo 
450+00 240,OO 
450 * 00 245,OO 
450.00 250,OO 
450,oo 25s 600 
450.00 330,oo 
450.00 33SbOO 
4so+oo 340,oo 
450+00 345,oo 
4s0,oo 3s0,oo 
450,oo 355,oo 
4sO,oo 360,OO 
450*00 36SBOO 
450,oo 370,oo 
450*00 375,oo 
4s0,oo 380,OO 
450,oo 385600 
4s0,oo 390,OO 
4ss,oo 240800 
4sS,oo 245.00 
455,oo 250,oo 
4ss*oo 255,00 
455.00 370,oo 
4ss.00 375,oo 
455.00 380,OO 
455,oo 385.00 
455.00 390,oo 
460.00 -80,OO 
460100 -60,OO 
460,OO -40,oo 
460.00 -20,oo 
460.00 OIOO 
460,OO 20.00 

m-3(129 HP-210 
CPi! rrad/hr 

--------- --------- --------- ---w----- 
3976 ,041 
3104 ,045 
6576 ,057 
6156 0,000 
7038 ,047 
9126 ,039 
3848 ,028 
1616 ,041 
1708 ,031 
1700 ,095 
2626 0.000 

10362 0,000 
33564 o*ooo 

4160 0,000 
3618 OIOOO 
4790 ,028 
2368 ,036 
3318 ,045 
3682 ,036 
2248 ,031 
3188 ,038 
3126 ,021 
3718 ,034 
2654 ,019 
5974 ,024 
1832 ,038 
2020 ,028 
2306 0~000 
4956 0,000 
3864 0.000 
2308 04000 
3946 ,041 
2480 ,035 
2178 ,021 
1598 ,019 
2296 ,036 
3876 ,047 
4450 ,050 
3274 ,036 
3678 ,035 
2662 803s 
2908 ,026 

YATER 

UATER 
YATER 
YATER 
UATER 
MTER 

WATER 
UATER 
UATER 
UATER 

--------____--- --e------- --- ----_ -------- ---- ---- ----= === ==========================----------------------------------------------------- 
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TMLE 1 
* IN-SITU GAHRA-RAY HEhSlREtiENTS USING b CONE SHIELDED 2 inch x ? L inch NaI CRYSTAL ISPftJ), 12 inches MOVE THE GRWNn, CI~ 

m m RME HEASUREHENTS nT THE GRWN~ SW(FKE 
SHPACK CHARACTERIZATION 

SITE-X(&S) 
z========= 

460 e 00 
460,OO 
460+00 
460,OO 
460*00 
460.00 
460,OO 
460,oo 
460,OO 
460 ,OO 
460,OO 
460,oo 
460.00 
460400 
460.00 
460.00 
460,OO 
460,OO 
460,oo 
460,OO 
460,OO 
460,OO 
465,OO 
465.00 
46S*oo 
465 t 00 
470*00 
470 ,a0 
470,oo 
470400 
470,oo 
470.00 
470 s 00 
470,oo 
470,oo 
470.00 
470 IO0 
470,oo 
470,oo 
470,oo 
470,oo 
470600 

SITE-Y (E,Y) 
----s------ -----w---- 

40,oo 
60,OO 
80,OO 

100,00 
120,oo 
140,oo 
160,OO 
180,OO 
200,oo 
220,oo 
240,OO 
260,OO 
280,OO 
300,oo 
320+00 
340,oo 
360,OO 
380,OO 
400,oo 
429 ,OO 
523,oo 
540+00 
25,oo 
30,oo 
35.00 
40,oo 
25,oo 
30,oo 
35,oo 
4oaoo 

190,oo 
195 600 
200,oo 
205,oo 
210,oo 
290.00 
295.00 
300,00 
305 + 00 
310,oo 
385,OO 
390 *oo 

m-3 ( 12 1) HP-210 
CPti rrad/hr 

---------- ---------- ---m-v-_ --------- 
2306 ,022 
2898 ,031 
2644 ,029 
2398 * 022 
3262 * 035 
3156 1033 
2960 ,031 
3458 ,043 
5908 ,029 
3740 ,022 
2578 OIOOO 
3180 ,040 
3574 0.000 
4388 ,038 
3790 ,043 
4464 ,029 
4390 ,040 
2068 ,040 
2764 + 026 
2330 ,028 
2478 + 024 
3390 ,043 
2346 ,019 
2432 ,041 
2328 e 026 
34?2 ,038 
2400 * 022 
2398 ,028 
2332 ,022 
5242 ,029 
1234 0.000 
1858 O#OOO 
3768 ,026 
5230 ,038 
5320 0 041 
3578 ,014 
2518 0,000 
3666 ,050 
3856 ,047 
3618 ,038 
2134 * 033 
2470 ,024 

UATER 
UATER 

UATER 
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TnBLE 1 
IN-SITU GnHHn-RAY HEnSUREHENTS USING n CONE SHIELDED 2 inch x 2 inch NaI CRYSTnL (SPn-31, 12 inches nBDVE THE GROUND, AND 

BETA DOSE RnTE t!EnSUREHENTS AT THE GROUND SURFACE 
SHPnCK CHnRnCTERIZnTIDH 

SITE-X(N,S) SITE-Y (E,U) 
----------- ----------- ----------- ----------- 

470,oo 395400 
470,oo 400,oo 
470100 405.00 
475,oo 25,oo 
475.00 30,oo 
475,oo 35,oo 
47S*oo 40,oo 
475.00 190,oo 
475.00 195,oo 
475,oo 200,00 
475.00 205‘00 
475,oo 210,00 
47SAO 235+00 
475,oo 290,oo 
47S,oo 295,OO 
475,oo 300,00 
47S.00 305~00 
475,oo 310,00 
47S+oo 385,OO 
475,oo 390,oo 
47Seoo 395,oo 
475,oo 400,00 
475,oo 405.00 
480,OO -60,OO 
480*00 -40,oo 
480+00 -20,oo 
48OeOO 0,oo 
480 ,oo 20100 
480.00 25,oo 
4a0,oo 30,oo 
480,Oo 35,oo 
480,oo 40,oo 
480+00 60*00 
48oeoo 80100 
480~00 100100 
480,OO 120.00 
480.00 140,oo 
#O*OO 160,OO 
480+00 180,OO 
480,oo 190,oo 
480,OO 195,oo 
480,OO 200~00 

SPA-3(12') HP-210 
CR rrad/hr 

------w--- m-------- --------- -------- 
2354 ,028 
6510 ,041 
5934 ,045 
2786 ,028 
2456 ,035 
2210 ,024 
3028 ,017 
1620 0,000 
2370 0.000 
2816 ,041 
5432 ,031 
5752 ,040 
5170 ,024 
2612 0,000 
9976 0,000 
6606 0,000 
4580 0.000 
3798 ,026 
3232 ,020 
3012 ,038 
4544 ,031 
9428 ,060 
4574 ,021 
4164 ,045 
4002 ,035 
3956 ,024 
3232 ,022 
2574 ,040 
2376 ,033 
2288 ,021 
2456 ,026 
3123 ,029 
3262 ,036 
2824 ,059 
2574 ,035 
3062 ,035 
2898 ,029 
6720 ,031 
2574 ,040 
2878 0,000 
2720 o*ooo 
3244 ,040 

UATER 
WATER e 
UATER 
UnTER 

UATER 
WATER 

UATER 
UATER 

__------__------_--__________________I__-------- ____----_--_--^--_______I____ ---- 
------------ - -_--_---------_--_- -------- _-__-_-___-----__-_----------------------- 
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ThBLE 1 
IN-SITU GnftHn-RnY HEhSUREtiEKTS USING A CONE SHIELDED 2 inch x 2 inch Nd CRYSThL GPh-31, 12 inches nBDVE THE GROUND, nt@ 

BETn DOSE RATE HEWREHEWTS AT THE GRWND GURFhCE 
SW&K CHnRnCTERIZnTION 

SITE-X(W) 
----------- ----------- 

480.00 
480*00 
480.00 
480,OO 
480,oo 
480,OO 
480.00 
480,OO 
480.00 
480,OO 
480,OO 
480.00 
480*00 
480,OO 
480,OO 
480.00 
480,OO 
480,OO 
480,OO 
480+00 
480*00 
480,OO 
480.00 
480,OO 
480,oo 
480.00 
48S‘OO 
485,OO 
485.00 
485,OO 
485.00 
485,OO 
485600 
485,OO 
48SsOO 
485.00 
46.00 
485eOO 
48Loo 
485.00 
485.00 
485800 

SITE-Y(E,Y) 
--------- ---------- 

205,oo 
210,oo 
220,oo 
230.00 
235,OO 
240,OO 
260,OO 
280,OO 
290,OO 
295+00 
300,00 
305*00 
310,oo 
32OtOO 
340,oo 
360.00 
380,OO 
385,OO 
390,oo 
395.00 
400,oo 
405~00 
462,OO 
so9,oo 
520,00 
540,oo 
190,oo 
195,oo 
200,oo 
205,oo 
210,oo 
230,OO 
235,OO 
240.00 
245,OO 
250,OO 
300,oo 
310,oo 
315+00 
320,OO 
385,OO 
390,oo 

wn-3(12*) HP-210 
CPi rradlhr 

--------- --------- ---------- --------- 
4S00 ,035 
5382 ,028 
5180 ,038 
5884 ,048 
7086 ,031 
3696 ,021 
3748 0*000 
3230 0,000 
3418 0*000 
3582 0,000 

10512 ,055 
6722 ,033 
3624 ,038 
4040 ,024 
3182 1031 
4702 ,031 
2458 ,036 
3998 ,036 

15682 ,081 
6344 ,035 
4874 ,047 
2780 ,033 
2296 ,041 
2510 ,014 
2624 ,031 
3444 ,045 
2832 ,022 
3230 ,022 
2718 ,024 
3944 ,031 
5228 ,045 
4838 ,041 

11498 ,024 
7256 ,028 
3186 ,024 
2128 ,026 
6648 ,059 

21776 ,055 
4606 ,048 , 
4396 ,031 
2968 ,038 

14534 ,081 

UllTER 
YATER 

------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------- 
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TABLE 1 
IN-SITU GMM-RnY MtMEHEWTS USING A CONE SHIELDEn 2 inch x 2 inch NaI CRYSTAL (SPA-3), 12 inches AWE THE GRDUND, ANB ,--_ _ _ .- 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFKE 

SITE-XtN,S) 
---------- ---------- 

48S*oo 
485*00 
485+00 
490,oo 
490.00 
490.00 
490.00 
490.00 
490.00 
490,oo 
490*00 
490,oo 
490,oo 
490,oo 
490,oo 
490.00 
490*00 
490,oo 
490,oo 
490100 
490.00 
490,oo 
490.00 
490.00 
490,oo 
490,oo 
490+00 
490.00 
490100 
490100 
490,oo 
495 ,oo 
495100 
495,oo 
49S+oo 
495,oO 
495.00 
495.00 
495.00 
495100 
495.00 
495,oo 

SITE-Y(E,U) 
----------- -_--------- 

395.00 
400.00 
405,00 

so*oo 
55,oo 
60,OO 
65,OO 

190.00 
i95,oo 
200.00 
205eOO 
210.00 
23OaOO 
235.00 
240,OO 
245,OO 
250.00 
300,00 
305,00 
310,00 
315.00 
320,OO 
325,OO 
330,oo 
335.00 
340,oo 
385.00 
390.00 
395,oo 
400*00 
405,00 

so*oo 
55.00 
60.00 
65.00 

190+00 
195,oo 
200,00 
205,00 
210.00 
230,OO 
23SaOO 

spn-3(12v 
CPrl 

========= 
3374 
3046 
4092 
3502 
47% 
3352 
2512 
2922 
2996 
3014 
2708 
4412 
4880 
7298 
7868 
2806 
2096 
5636 
5028 
5784 
4326 
4064 
3114 
1768 
2670 
5092 
1458 
2302 
3254 
5114 
5440 
3870 
7834 
4236 
2548 
2234 
2604 
2986 
2996 
3068 
5134 
5538 

HP-210 
rrad/hr 

--------- m-------- 
,036 
,029 
,026 
,024 
,021 
,022 
,022 
,021 
,041 
,031 
,029 
,036 
,047 
,026 
,041 
,031 
,021 
,052 
,028 
,131 
,031 
,036 
,031 
,017 
,028 
,035 
,016 
,045 
,029 
,035 
,038 
,033 
,028 
,054 
,019 

OtOoo 
,028 
,035 
,026 
,022 
,038 
,028 

UATER 

-------- ------ ----- --------------- -----------------------I--==-------- =~===========~======----------““”-’--’---’---‘----------------------- 

SHPACK CHARACTERIZfiTIDN 
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TABLE 1 
- IN-SITU EAtMA-RAY HErrSUREHEWTS USING h CONE SHIELDED 2 inch x ' L inch M CRYSTAL tSPh-3)r 12 inches ABWE THE GROUND, ANII 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
SWACK CHARACTERIZATION 

SITE-X(N,S) 
----------- ----------- 

495.00 
495.00 
495.00 
495,oo 
495.00 
495,oo 
495.00 
495,oo 
495.OG 
495.00 
500+00 
500 +oo 
500 + 00 
500+00 
500,oo 
500,oo 
500.00 
500*00 
500,oo 
500,oo 
500.00 
500,oo 
500,oo 
500.00 
500100 
500.00 
500.00 
500.00 
500 ‘ 00 
500,oo 
500.00 
500,oo 
500#00 
500,oo 
500,OO 
500,oo 
500,oo 
500,oo 
500 * 00 
500,OO 
500,oo 
500*00 

SITE-Y(E,Y) 
----w----- ---^------- 

240,OO 
245.00 
250,OO 
310,oo 
315,oo 
320,OO 
325,oo 
330,oo 
335,oo 
340,oo 
-40,oo 
-20,oo 

0,oo 
20,oo 
40900 
50,oo 
55,oo 
60+00 
65.00 
80,OO 

100.00 
120,oo 
140,oo 
160,OO 
180 so0 
200+00 
220.00 
230,OO 
235.00 
240900 
245,OO 
250,OO 
260,OO 
280,oo 
290.00 
300.00 
305,oo 
310,oo 
325,oo 
320,OO 
325800 
335,oo 

SPk3(12'1 HP-210 
CPti rrad/hr 

---------- --------m -------es --------- 
4898 ,048 
3704 ,022 
3802 ,040 

25650 ,067 
4878 ,026 
3646 ,031 
1938 ,014 
8418 ,028 
2740 ,035 
2754 ,035 
3736 ,035 
4228 ,033 
3130 ,054 
3646 ,041 
3136 ,026 
3126 ,033 
5878 ,036 
3337 ,040 
2568 ,014 
3008 ,035 
2750 ,028 
2848 ,031 
2708 ,021 
2520 ,035 
2274 ,026 
3110 ,031 
5386 ,054 
5610 ,054 
4974 ,036 
5479 ,041 
7740 ,057 

29780 ,066 
3532 ,045 
8000 ,045 

18022 ,064 
22422 ,100 
47364 ,188 
11542 ,055 
4830 ,028 
4058 ,039 
3626 ,026 
2460 ,031 

------------------------------------------------------------------------------ 
----------------------------------------^-------I---------------------------- 
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TABLE 1 
IN-SITU GAHHMAY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch NaI CRYSTH (SPA-31, 12 inches ABWE THE GROUND, AND 

BETA DOSE RATE tlEASUREt!ENTS AT THE GROUND SURFACE 
SHPftCK CHAMCTERIZnTION 

SITE-X(N,S) 
---------- ---------- 

500,oo 
SOO*OO 
500,oo 
500.00 
500,oo 
500*00 
500,oo 
500.00 
503 + 00 
505dO 
505+00 
505 too 
505,oo 
505,oo 
505.00 
505.00 
505*00 
505.00 
505+00 
505+00 
505 + 00 
505,oo 
505 t 00 
505.00 
510,oo 
510JlO 
510,oo 
510.00 
510+00 
510,oo 
510*00 
510 too 
510,oo 
510,oo 
510.00 
510,oo 
510.00 
510,oo 
510.00 
510 ,oo 
510~00 
510.00 

SITE-Y (Ed) 
----------- ------m---- 

340,oo 
360,oo 
380,OO 
400,oo 
460,OO 
511bOO 
520,oo 
540,oo 
403,oo 

JOlOO 
55,oo 
60600 
65,OO 

120,oo 
125,oo 
130,oo 
135,oo 
310,oo 
320,OO 
325.00 
330,oo 
335.00 
340,oo 
420,oo 
70.00 
75.00 
80,OO 
85,OO 
90900 

120‘00 
125,OO 
130,oo 
135,oo 
240,OO 
250,oo 
260,OO 
270,oo 
280.00 
290.00 
300,oo 
310,oo 
325100 

SPA-3112') HP-210 
CPII rrad/hr 

--------- s-------- --------- e-------- 
2508 ,031 
2196 ,028 
1040 + 017 
1768 ,038 
2046 ,033 
3070 ,038 
3248 * 038 
3378 ,033 
2046 ,038 
3336 ,022 
4096 ,038 
2584 ,028 
2746 ,033 
2304 ,019 
2678 ,035 
3486 ,029 
2964 * 022 

20868 ,090 
4768 ,020 
3050 ,028 

10678 ,026 
4256 ,036 
3932 + 033 
2514 ,024 
2500 ,014 
2224 ,022 
2132 + 028 
2564 ,016 
2752 + 028 
2634 ,035 
2638 ,012 

16450 ,095 
3334 ,033 
5598 ,035 

117084 ,183 
9626 ,050 
5420 ,036 

33592 ,198 
10274 ,057 
25062 ,238 
17670 ,223 

4410 ,038 
------------------------------------------ ------------- --------- ---- -------- ------- ---- -- ------------------ - __------  -me ---mm ----------------------------------------- 
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TABLE I 
. IN-SITU GAHtWRI1Y HEASUREHENTS USING h CONE SHIELDED 2 inch x 2 inch Ha1 CRYSThL (WI-~), 12 inches ABOVE THE GRIJJND, MII 

BETA DOSE RATE HEASUREtiENTS AT THE GROUND SMFhCE 
StPACX CHMACTERIZATIDN 

SITE-X(N,S) SITE-Y (E,Y) 
---w*----- ----------- ----------- ----------- 

510100 330,oo 
510,oo 335,oo 
510100 340.00 
510,oo 345,oo 
514,oo 440,oo 
515,oo 70,oo 
515*00 75,oo 
515+00 80.00 
515*00 85,OO 
515,oo 90,oo 
515,oo 120,OO 
515,oo 125,OO 
515.00 130,oo 
x5*00 135,oo 
515100 285,OO 
x5,00 310,oo 
515100 320,OO 
x5,00 325,OO 
515,oo 330,oo 
515,oo 335,oo 
515,oo 340900 
520,OO -40,oo 
520,oo -2o*oo 
520.00 0,oo 
520+00 20.00 
520.00 40,oo 
520,oo 60,OO 
520,OO 70,oo 
520+00 75000 
520,OO 80,OO 
520.00 85,OO 
520,OO 90100 
520.00 100,00 
520.00 120.00 
520,oo 125400 
520,OO 130,oo 
520,00 135,oo 
520,OO 140,oo 
520,oo 160,OO 
520,OO 18OtOO 
520,oo 200*00 
520.00 220‘00 

SPA-3(12') HP-210 
Cpw wad/h r 

---------- --------- --------- -----Mm-- 
6884 ,048 
3722 ,028 
7562 ,036 
2792 ,014 
2756 ,052 
2620 ,028 
2466 ,031 
2370 ,033 
4674 ,041 
3912 ,038 
3224 ,021 
3642 ,043 
9886 ,033 
6338 ,028 

31504 ,435 
23866 ,133 
6868 ,028 
5168 ,045 
8030 ,050 

10356 ,029 
4034 ,035 
3474 ,029 
4152 8 052 
3526 ,031 
3282 ,057 
2422 ,038 
3318 ,031 
2506 ,019 
2562 ,045 
4434 ,044 
4226 ,028 
3250 ,028 
2380 ,028 
4593 ,028 
5936 ,036 
7922 ,045 

10260 ,041 
6485 ,072 
3390 ,033 
3584 ,033 
2650 ,019 
2444 ,031 

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

PRINT DhTE: 07/07/83 PhGE 65 

A-67 



TABLE 1 
IN-SITU GAtMA-RAY HEASUREHENTS USING A COME SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABWE THE GROUND, AND 

BETA DOSE RATE HEASUREMENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(N,S) SITE-Y(E,Y) 
---------- _---------- ---------- ----------- 

520,OO 240.00 
520,OO 250.00 
520,oo 260.00 
520.00 270.00 
520,oo 285.00 
520,OO 290 e 00. 
520.00 295,OO 
520.00 300,00 
520,00 305400 
520*00 310,oo 
520,OO 315*00 
520+00 320.00 
520+00 325.00 
s20,oo 330,oo 
520400 335100 
520,OO 340.00 
520~00 360,OO 
520.00 380,OO 
520,oo 400,oo 
520*00 500,oo 
520,oo 520,oo 
523.00 380.00 
525,oo 70,oo 
525800 75.00 
523,oo 80,OO 
525.00 85,OO 
525,oo 90,oo 
525,OO 120,oo 
525*00 125,oo 
525,oo 130,oo 
525.00 135,oo 
525+00 150.00 
525.00 155,oo 
525,OO l&OtOO 
525100 165800 
525.00 170,oo 
525,oo 285.00 
525100 290800 
525,oo 295.00 
525,oo 300,oo 
525,oo 315.00 
525.00 320,OO 

SPA-3(12’) w-210 
CPM rrad/hr 

--------- -------e- -------- --------- 
6014 ,054 

27262 ,076 
26192 ,285 
32474 ,148 
13506 ,088 
30088 ,181 
30478 ,247 
15297 ,085 
17480 ,114 
10866 ,072 
10690 ,135 
8044 ,109 
6440 ,104 

11328 0,000 
8284 ,066 
4964 ,033 
3940 ,057 
1128 otooo 
790 o*ooo 

2904 ,029 
4024 ,033 
1718 ,029 
2504 ,019 
3004 ,019 
2474 ,016 
2622 ,006 
2960 ,022 
4402 ,021 
6612 ,043 
8966 ,055 
5958 ,041 
3226 ,026 
4034 ,026 
3046 ,029 
2596 ,021 
2858 ,024 

10704 ,105 
24406 ,121 
16292 ,171 
40472 ,078 
10576 ,088 

7626 ,067 

UATER 
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TABLE 1 
'IN-SITU GAMA-RAY HEASUREHENTS USING A CGNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE WEASUREttENTS AT THE GRUMD SURFACE 
SHPACK CHARACTERXZATIGN 

SITE-XfN,S) 
---------- ----------- 

525,oo 
525,W 
525,oo 
530 ,oo 
530,oo 
530000 
530.00 
530,oo 
530.00 
530,oo 
530,oo 
530.00 
530+00 
530800 
530,oo 
530,oo 
530*00 
530.00 
530,oo 
530*00 
530800 
530&O 
530~00 
530,oo 
530,oo 
530,OO' 
530100 
530,oo 
535.00 
535.00 
535100 
535,oo 
535,oo 
535,oo 
535,oo 
535.00 
53Loo 
535,oo 
535,oo 
535,oo 
535.00 
535,oo 

SITE-Y(E,U) 
----s-m--- ----------- 

325‘00 
330100 
335,oo 

70,oo 
75,oo 
80,OO 
85,OO 
90,oo 

l?O,OO 
125,OO 
130,oo 
135.00 
140,oo 
150,oo 
155400 
160,OO 
165,OO 
170,oo 
250,oo 
260,OO 
270,oo 
280.00 
290,OO 
300*00 
320.00 
325,oo 
330,oo 
335,oo 
125,OO 
130,oo 
150.00 
155,oo 
160,OO 
165,OO 
170,oo 
305,oo 
310,oo 
315,oo 
320,OO 
325,OO 
330.00 
335,oo 

SPA-3tl2') HP-210 
CPM rrad/hr 

---------- --------- ---------- --------- 
5560 ,028 
7902 ,093 
5520 ,031 
2222 ,024 
2530 ,019 
2452 ,022 
24% ,024 
2398 ,021 
4814 ,035 
8242 ,055 
8278 ,048 
5804 ,026 
5554 ,041 
9244 ,053 b 
3060 ,016 
3210 ,063 'L. 

3116 ,022 
2538 ,022 
5916 ,047 

28372 ,097 
44854 ,245 
15912 ,186 
13780 1095 
37220 ,192 
16920 ,083 
9124 ,066 
7436 ,045 
4606 ,024 
5034 ,028 
5798 ,035 
4660 ,028 
4800 ,050 
3524 ,017 
4174 ,079 
2022 ,035 
6332 ,045 
9456 ,048 

12768 ,074 
8022 ,067 
5902 ,048 
4684 ,031 
3964 ,031 
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TABLE 1 
IN-SITU GAMA-RAY HEASUREHENTS USIWG h CONE SHIELDED 2 inch x 2 inch Ha1 CRYSTAL (SPA-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE KEASUREttENTS AT THE GROUND SURFACE 
SHPACK CHARACTERIZATION 

SITE-X(W) SITE-Y (E,U) 
---------- ----------- ---------- ---------- 

540.00 -20,oo 
540,oo 0,oo 
540+00 20,oo 
540,oQ 40,oo 
540.00 60,OO 
540,oo 80,OO 
540*00 100,00 
540,oo 120,oo 
540+00 140,oo 
540*00 150,oo 
540,oo 155,oo 
540800 16O,oo 
540100 165,OO 
540,oo 170,oo 
540.00 180,OO 
540,00 200,00 
540,oo 220,00 
540+00 240.00 
540,oo 250.00 
540,oo 255800 
540,oo 260400 
540,oo 265,OO 
540,oo 270.00 
540,oo 275,OO 
540,oo 280 ,oo 
540+00 285.00 
540,oo 290,oo 
540.00 300.00 
540.00 310,oo 
540,oo 315,oo 
540.00 320,OO 
540.00 340,oo 
540,oo 360,oo 
540,oo 380+00 
540.00 500*00 
540,oo 520,OO 
543.00 500,00 
545,oo 150+00 
545.00 155.00 
545,oo 160,OO 
545,oo 165,OO 
545*00 170,oo 

SPA-3(12') HP-210 
CPI! rrad/hr 

--------- --------- --------- --------- 
3842 ,035 
3984 ,047 
4008 ,043 
2908 ,031 
2754 ,024 
2374 ,029 
2984 ,054 
7242 ,045 
7046 ,048 
4764 ,026 
5698 ,040 
7733 ,060 
2661 ,019 
2064 ,026 
1948 ,038 
1282 6 022 
966 ,026 

5256 ,059 
5778 ,059 
5334 # 55 0 
5797 ,084 
4646 ,043 
5316 ,064 
5542 ,069 
5009 ,082 
4592 ,052 
4432 ,059 
4790 ,029 
6836 ,041 
7728 ,071 
6095 ,035 
3808 ,038 
3752 ,022 
3700 ,026 

-3094 ,021 
3686 ,041 
2950 ,028 
4436 ,036 
3958 ,028 
4570 ,048 
5006 ,031 
1862 ,016 

---------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 
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TMLEl 
’ IN-SITU GAHHh4hY HEMIREHEWTS USING b CONE SHIELDED 2 inch x 2 inch MaI CRYSTAL (SPA-S), 12 inches MOUE THE GROUND, ANI 

BETA DOSE RATE HEASUREKNTS AT THE GROUND SURFACE 
SHPIPhCK CHfMCTERIZATION 

SITE-XtN,S) 
---------- ---------- 

545,oo 
545,oo 
545.00 
545,oo 
545,oo 
545,oo 
545.00 
545,oo 
545,oo 
545,oo 
545,OO 
550,oo 
5!io~OO 
550+00 
550,oo 
550,oo 
550,oo 
550.00 
550,oo 
550,oo 
m+oo 
550+00 
550.00 
550,oo 
550+00 
!%o,oo 
560600 
560.00 
560+00 
560,OO 
560 + 00 
560,oo 
560,OO 
5bo+oo 
560+00 
560,oo 
540 + 00 
560,00 
540 + 00 
540,00 
560.00 
560,oo 

SITE-Y(E,U) 
----------- ----------- 

250.00 
255100 
260,OO 
265,OO 
270.00 
275,OO 
280,OO 
285,OO 
290,OO 
310.00 
315.00 
150+00 
155.00 
160,OO 
165,OO 
170,oo 
250,OO 
255.00 
260,OO 
265,OO 
270,OO 
275.00 
280,OO 
285.00 
290.00 
-2otoo 

0,oo 
20.00 
40,oo 
60,OO 
80,OO 

100.00 
120,oo 
140,oo 
160,OO 
180.00 
200,oo 
no*00 
240.00 
260.00 
280,OO 
300,oo 

SPA-3(12') 
CPti 

---------- --------- 
5508 
5540 
5690 
5640 
5636 
5572 
5282 
5388 
4818 
5130 
4766 
4616 
4480 
4940 
3832 
1928 
5428 
5320 
5184 
6224 
6104 
5416 
4762 
4074 
3914 
4100 
3770 
3894 
4508 
2828 
2832 
4626 
5278 
5524 
5240 
3570 
1392 

964 
1616 
5422 
3948 
3972 

HP-210 
rrad/hr 

--------- --------- 
,062 
,057 
,040 
,112 
809 
,069 
,086 
,028 
,035 
,040 
,033 
,035 
,036 
,038 
,031 
,036 
,029 
,023 
.OroL 
,055 
,072 
,022 
,029 
,024 
,024 
,050 
,043 
,043 
,038 
,033 
,035 
,047 
,043 
,069 
,052 
,021 
tO2b 
,022 

0+000 
,062 
,036 
,040 

s ---------------------------------_--------------------------------------------- ------------------------------------------------------------------------------- 
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TABLE 1 
IN-SITU GAHHkMY HEIWREHENTS USING h MINE SHIELMD 2 inch x 2 inch NaI CRYSTAL ISPh-31, 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEASUREHENTS hT THE GROUND SURFhCE 
StMX CHARKTERIZnTION 

SITE-X(N,S) SITE-Y (E,Y) 
----------- ----------- ----------- ----------- 

560 a 00 320.00 
560,oo 340.00 
560.00 360,OO 
560*00 380.00 
560,00 400,oo 
560.00 500,oo 
5b0,OO 520,OO 
5bbtOO 400,oo 
570,oo 150900 
570+00 155,oo 
570,oo 160,OO 
570,oo 165.00 
570*00 170,oo 
575.00 150,oo 
575*00 155.00 
575.00 160,OO 
575,oo 165,OO 
575,oo 170,oo 
580100 otoo 
580,OO 20100 
580,oo 40400 
500*00 60.00 
580600 80000 
580,OO 100,00 
580.00 120.00 
580,oo 140,oo 
580.00 150,oo 
580,OO 155,oo 
580000 160.00 
580,oo 165,OO 
580.00 170100 
580,OO 18OtOO 
580,OO 200.00 
580,OO 220,oo 
580.00 240,OO 
580,OO 300,oo 
580+00 320,OO 
580,OO 340,oo 
580*00 360,OO 
580,oo 380,OO 
580&I 400,oo 
580,OO 420,OO 

sPn-3(12v HP-210 
CPil mrad/hr 

---------- --------- *--------- --------- 
3848 ,036 
4112 ,028 
4434 ,041 
4492 ,043 
2338 ,036 
2684 ,031 
3880 0 033 
3220 ,028 
3754 ,038 
3280 * 033 
3280 ,026 
3708 ,031 
4154 + 028 
3098 ,029 
3550 t 033 
4044 ,041 
4580 ,948 
3736 ,035 
4390 * 043 
4052 ,041 
4096 6 059 
4106 ,031 
4134 ,043 
2454 ,033 
2850 ,043 
5864 ,031 
3258 ,041 
3284 ,038 
4131 ,060 
4474 ,047 
3778 t 038 
3556 ,050 
3452 ,048 
2220 ,038 
3410 ,029 
3708 ,043 
3852 ,038 
4046 ,033 
4350 ,048 
4322 ,052 
3812 ,036 
3308 ,041 

-------------------------------------_-__------------------------------------------- -------------------------------------------------------------------------------- 
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TABLE 1 
#IN-SITU GM&+-RAY HEW%EHEWTS USING A CDNE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPh-31, 12 inches ABOVE THE GROUND, #II 

BETA DOSE RnTE HEWREHENTS AT THE GROUND SURFnCE 
SHPKK CHARACTERIZATION 

SITE-XtN,S) 
---------- ----------- 

580,oo 
584,oo 
585*00 
585.00 
585~00 
585*00 
585,OO 
590 too 
590 * 00 
590,oo 
590100 
590.00 
594,oo 
600,OO 
bOO+OO 
bOO+OO 
bOO+OO 
600 900 
bOO,OO 
600 ,OO 
600,OO 
600 600 
600~00 
600 600 
600.00 
600,OO 
600.00 
600.00 
boO+OO 
600 ,oo 
600,OO 
600 too 
bOOsO 
600 ,oo 
605*00 
607 BOO 
blO,OO 
610.00 
blOaO0 
610.00 
blO+OO 
610,OO 

SITE-Y (Edi) 
----------- ----------- 

500,oo 
420600 
150,00 
155+00 
160,OO 
165+00 
170.00 
150,oo 
155400 
lbOtO0 
165.00 
170~00 
440.00 

0,oo 
20,oo 
40,oo 
60,OO 
80,OO 

100,00 
120,oo 
140,oo 
i&O,00 
180,OO 
200,oo 
320600 
340,oo 
360,OO 
380,OO 
400,oo 
420.00 
440~00 
460,OO 
480,OO 
500,oo 
460,OO 
480,OO 
90,oo 
95,oo 

100,00 
105*00 
110,oo 
390,oo 

SPA-3(12') HP-210 
CPW rrod/hr 

-----w---- --------- ----w--- --------- 
2608 ,026 
2954 ,029 
3672 * 035 
3518 ,033 
3968 + 048 
4438 ,059 
4216 + 052 
2472 ,021 
3760 ,021 
4082 ,029 
4688 ,026 
4184 ,041 
2918 ,017 
4232 ,033 
3838 + 038 
3598 ,041 
4644 ,036 
3708 ,028 
3276 ,028 
2346 ,036 
2694 + 043 
2638 ,043 
4738 ,048 
4968 ,048 
3878 + 052 
4056 ,033 
4246 ,048 
4084 ,050 
3974 ,033 
4204 ,031 
3204 ,031 
2352 0,000 
1580 0~000 
2076 ,028 
3238 ,019 
3048 ,026 
3534 ,024 
4818 ,057 
3740 + 031 
3692 ,040 
3018 ,024 
3980 ,028 

-------------------------------------------------------------------------------- --------------------------_------------------------------------------------------ 
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TABLE 1 
IN-SITU GMM-RAY HEASUREHENTS USING A CDNE SHIELDED 2 inch x 2 inch NaI CRYSTAL (SPA-31, 12 inches ABWE THE GRDUND, MD 

BETA DOSE RATE HEASUREHENTS AT THE GROUND SURFACE 
SHfWK CHARACTERIZATION 

wn-3 ( 12’ ) HP-210 
SITE-X(N,S) SITE-Y (E,Y) CPt! rrad/hr 
--------- ----------- ---------- --------- ----------- ----------- ---------- -------- 

blO,OO 395,oo 3768 ,031 
610 ,OO 400,oo 3932 ,040 
t510+00 405.00 3918 ,040 
610.00 410,oo 3942 ,043 
615.00 90,oo 5090 + 059 
615,OO 95,oo 4820 ,054 
615,OO 100,00 4004 ,036 
615,OO 105,oo 4126 ,029 
615,OO llO+OO 3328 ,021 
615,OO 390800 4396 ,028 
615+00 395,oo 3586 ,019 
615,OO 400100 3888 ,036 
615.00 405.00 3634 t 040 
615,OO 410,oo 3798 ,040 
620,OO 20900 4146 ,054 
b20,OO 40,oo 4538 ,052 
620,OO 60,OO 4078 * 035 
620,OO 80,OO 5300 ,036 
620.00 90,oo 5056 + 048 
620,OO 95,oo 4470 ,048 
62OtOO 100,00 4870 ,050 
620,OO 105,oo 3796 ,040 
620.00 llO+OO 3668 ,036 
620600 120.00 3516 ,045 
620.00 140,oo 3976, + 55 0 
620,OO 160,OO 3068 ,036 
620,OO 360,OO 4090 t 035 
620.00 380800 4118 ,040 
62hOO 390,oo 3786 ,029 
620.00 395400 3796 ,038 
620,OO 400,oo 5040 ,090 
620,OO 405100 3744 ,048 
620,OO 410,oo 3760 ,020 
620.00 420,oo 4236 ,033 
620,OO 440,oo 3958 * 045 
620.00 460,OO 3928 ,031 
625.00 90.00 4586 ,041 
625.00 95,oo 4596 ,033 
625+00 100,00 5356 ,060 
625.00 105,oo 5006 ,062 
625.00 110,oo 4000 ,045 
625.00 390,oo 3914 ,035 

------------------------------------------_----------------------------------------- --_----__-___----------------------------------------------------------------------- 
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TABLE 1 
-IN-SITU GhtMh-RnY HEASUREHENTS USING A CONE SHIELDED 2 inch x 2 inch No1 CRYSTAL (SPh-3), 12 inches ABOVE THE GRfJUND, nNII 

BETA DOSE RATE HEASUREHEHTS AT THE GROUND SURFGE 
WRACK CHhRACTERIZhTION 

SITE-XtN,S) 
----------- ---------- 

625.00 
625eOO 
625,OO 
625.00 
630.00 
MO,00 
630,OO 
630.00 
630400 
630,OO 
630600 
630,OO 
630600 
MO,00 
635900 
635.00 
635100 
635,oo 
635400 
b40,OO 
640,OO 
640.00 
64OeOO 
640,OO 
640,OO 
b40+00 
640,OO 
640,OO 
640.00 
640.00 
640+00 
640,OO 
640,OO 
645.00 
645900 
645,OO 
645800 
645,OO 
650,OO 
650,oo 
65OoOO 
MO,00 

SITE-Y(E,W 
----------- ----------- 

395.00 
400,oo 
405‘00 
410.00 
90,oo 
95,oo 

100,00 
105~00 
110,oo 
390,oo 
395,oo 
4OObOO 
405100 
410,oo 
90.00 
95000 

100+00 
105,OO 
110,oo 
40,oo 
bO,OO 
80,OO 
90,oo 
95,oo 

100,00 
105,oo 
110,oo 
120,oo 
140,oo 
380,OO 
400~00 
420,OO 
440400 
90,oo 
95,oo 

100,00 
105100 
110,oo 
90.00 
95,oo 

100,00 
105100 

sPn-3(12v HP-210 
CPH rrad/hr 

---------- -v--s---- ------e-- -------w 
3560 ,022 
3574 ,031 
3662 ,041 
3838 ,038 
4598 ,055 
4734 ,040 
5300 ,052 
4980 ,048 
4940 ,029 
3892 ,022 
2260 ,048 
3426 ,040 
3408 ,033 
3630 ,038 
4790 ,047 
4190 ,040 
5084 ,059 
4600 ,035 
5228 ,054 
4790 ,035 
4400 ,040 
49% ,052 
4466 ,059 
3908 ,047 
5345 ,052 
5618 ,062 
5132 ,076 
5540 ,052 
4226 ,033 
3974 ,033 
3322 ,035 
3578 ,026 
3644 ,036 
4822 ,062 
4526 ,043 
5218 ,057 
5114 ,047 
5250 ,043 
4434 ,041 
4758 ,054 
5410 ,047 
4970 ,048 
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TABLE 1 
IN-SITU GM!M-RAY nEhSUREHENTS USING h CONE SHIELDED 2 inch x 2 inch Hal CRYSTAL (SPA-3), 12 inches ABOVE THE GROUND, AND 

BETA DOSE RATE HEMJREMNTS AT THE GFtOUND SURFACE 
WAC& CHhRACTERIZl’lTION 

m-3( 12’ ) HP-210 
SITE-X(N,S) SITE-Y (E,U) CPH rrad/hr 
----------- ----------- ---------- --------- ---------- ----------- -------em --------- 

650,OO 110,oo 4700 8 050 
660*00 40400 4684 ,029 
bbOsO0 60,OO 3920 + 043 
660+00 80,OO 4088 ,050 
bbo.00 100.00 4750 ,055 
660,oo 420,OO 3846 ,047 
680,OO 60,OO 4628 ,040 

-------- ---------------------------------------------------------------------------------------==-------- ------------------------- _---_-----___--------____------------------------------------ 

PRINT DATE: 07/07/83 PAGE 74 
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SITE-X(NvS) SITE-Y (Ed) 
------- ----me -------- ------- 

4,OO -30,oo 
lOtO0 15.00 
mm 60*00 
25,oo -100.00 
400,oo -1om 
40,oo 50.00 
60*00 -100+00 
70,oO Q5.00 
80.00 25*00 
8om 7om 
85.00 -85,OO 
85.00 45,oo 
9oeoo -30000 
90.00 125,OO 
90.00 150*00 

100 +oo 150*00 
100.00 165*00 
lOQ*OO 210.00 
100,OO 230.00 
100,00 250.00 
11O~OQ 110.00 
110,oo m*oo 
llO*OO 140,00 
115,oo -185.00 
12oeoo 165100 
120*00 205.00 
125,OO 130,OO 
130.00 145,oo 
130+00 165aOO 
130 600 185.00 
130*00 210.00 
f35,OO 70.00 
140*00 -2Oo*oo 
J40.00 -1oo,oo 
140,oo 55.00 
140*00 190,oo 
155.00 180.00 
155+00 210.00 
160.00 115m 
l&5*00 95m 
165.00 195AO 
170.00 17om 

TABLE2 
RADIormcLIDE WCENTRATION IN SURFACE SOIL SMPLES 

SWCK CMWTERIZ~TION 

s-m-- -WNCEUTRATIDN MA/s t/- 2 Sisra)----------- 

RADIW226 
---------* ------------- 

b3 t/- 61 
*5 t/- .l 
.3 t/- +2 
.2 t/- *l 
.8 tf- .2 
,4 t/- ,l 
.3 t/- ,l 
.5 t/- *l 
.6 t/- ,l 
.b t/- ,l 
*5 t/- ,2 
.6 t/- 11 
.b t/- .2 

t 
.3 t/- 81 

t 
44 t/- $1 

16+0 tl- .7 
t 

,4 t/- ,l 
,b +f- +l 

t 
t 

,4 t/- .2 
t 
t 

18 t/- ,l 
,7 t/- .2 
,l t/- 13 
t4 t/- .2 
,2 t/- *2 

1.0 t/- ,2 
48 t/- 12 
.3 t/- ,2 

t 
,l t/- .2 
63 t/- *l 

t 
.5 t/- ,l 
,9 t/- ,2 
*7 t/- *2 

t 

LWIW234 llRMIUtt235 
--------- -------w-e- ----------- ------------ 

,030 
1.95 

,257 
,047 
,039 
,101 
1034 
ebb 
,150 

1.49 
,058 
,135 
,092 
,170 
,210 

736.0 t/- 4,O 46.7 
,116 
,088 
,045 
,047 
,101 

1450.0 t/-10,0 61.0 
1050.0 t/-10.0 40.4 

,227 
61700 t/- 5,O 25t9 

,120 
926 

1141 
* 120 
,342 
,111 
,201 
,062 
,049 
,156 

22.5 
,077 

3,49 
,110 

9.07 
,235 
,182 

URWIM-238 
------------- ------------- 

t 
1 

1.3 t/- 112 
4.4 t/- 1.7 

1 
t 
t 

2.7 t/- 1.3 
1 
t 
t 
1 
t 
1 
t 

141,o t/- 2.0 
t 
a 

1.8 tl- ,9 
t 
t 

19.5 t/- ,8 
10760 +I- 2.0 

$ 
29516 t/- be1 

* 
t 
t 
t 

8+7 t/- 262 
t 
t 
t 
t 

1,l t/- 162 
64.0 tl- 3.5 

t 
11.0 t/- 1.6 
1.0 t/- I,? 

a 
3,2 t/- 3.6 

t 
-------------1--1-__-----------____-__--------___________________--_--------.----- i~===---------------------------------------------------------------------------------------~------ 

t m, DfLTECTMLE ACTIVITY 

U-235 COKENTRATIONS, VIM Ml IMDICATED lMERTAI)ITY, KRE WYZED AT OR& UITH 95Z CMFIDENCEt RANSING FRM 
2.52 TO 4.02, (REF, 5) 
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sIlE-x(w~s) SITE-Y(EW 
w--m- --- --w-- ----- 

170.00 195.00 
170.00 250*00 
170.00 270,OO 
US*00 75,oQ 
1800,00 135.00 
18bOO 310+00 
180,oo 330,oo 

.180*00 350.00 
18sm 90.00 
190,Qo -2lS*Oo 
190.00 8sbOO 
lPO.00 llS*# 
190,oo 210.00 
190.00 230.00 
190+00 250.00 
190,OO 270.00 
195100 170,oo 
l%*OO 210,oo 
200*00 300*00 
210.00 lOOdO 
210,oo 12OIOO 
210,oo 195.00 
210.00 230,OO 
210+00 270.00 
215*00 -140.00 
220.00 270.00 
225.00 420.00 
230.00 120.00 
230.00 215,oo 
230,oO 300*00 
230.00 320.00 
240,QO 200100 
240*00 230,oo 
240.00 330.00 
240.00 405*00 
245.00 310,Oo 
245100 345*00 
245,OO 42S,M 
250100 120.00 
2so*oo 27Sm 
250,oo 320*00 
260.00 loo&Q 
260*00 41s.00 

TABLE 2 
RADIOHJCLIDE COUCEMTRATION IW SURFACE SOIL SAHPLES 

WACK CHMACTERIZATION 

---- -COMCEWTRATIOW bCi/4 t/- 2 Siaa)-------------- 

RADIUH-226 URMIUil-234 
------------- ------------- ------------- _------------ 

,8 tl- ,2 
,3 t/- 92 
.2 t/- 11 
44 t/- ,l 
.3 t/- a2 1400.0 w-10.0 
,4 t/- ,l 
,3 t/- bl 
,2 t/- 42 

74,o t/- 184. '.~ 
,4 t/- ,2 

1,o t/- .2 
,l t/- ,1 

3.4 t/- *3------ 
*3 t/- *2 

t 
,3 t/- ,1 
,1 t/- ,l 

3,s t/- *4 
,2 t/- ,1 

4,6 t/- es 
t 149+0 t/- 2,o 

,7 t/- $2 
,6 t/- 13 
,1 t/- ,2 
,7 t/- 62 

166.8 t/- 2,3~s 
,2 t/- *l 

t 321,O t/- 3.0 
la1 t/- ,2 
2,l t/- ,3--- 
110 t/- ,3 3100.0 t/-10.0 
.1 t/- ,2 

lb1 t/- +3 
us t/- ,2 
13 t/- ,2 
,2 t/- .3 

1 
*2 t/- ,2 683.0 t/- 590 
,7 t/- *3 100,o t/- ?a0 
*2 t/- ,l 525&O t/- 3.0 

t 
61 t/- 12 

1 

URMUH-235 
------------ ----e--e----- 

,075 
,051 
,047 
824 

75.5 
,054 
,041 
,041 
,116 
,071 
,081 
,280 

9.93 
,051 
.32 
,054 
,470 
,541 
,170 

1.24 
9.22 
5.24 
0.51 
0,45 
0.45 
l*OS 

,984 
21.4 

,26 
,379 

199.0 
,402 
,201 
,494 
,235 
.1?6 
,235 

17,o t/- 3.0 
21,o t/- 110 

27.2 

URWIUt!-238 
------------- ------------- 

t 
t 

3.7 t/- 119 
t 

76.4 +I- 114 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
$ 
t 
t 

76.2 ti- 1.3 
t 
t 
t 
t 
t 
t 

22210 +/- 3.0 
t 
% 

2514 t/- ,7 
119 t/- 1.7 

t 
7.2 t/- I*? 

t 
9,6 t/- 3.5 

$ 
456.0 t/- 460 
316,O t/- 4.0 
2215 t/- ,7 

646, 2560,O t/-25.0 
,150 2,3 +I- 2.1 
,428 t 

-------------- -------------,------=====-==========I===================--===========--==~============~===================== 

t HO #TECTABLE ACTIVITY 

U-235 CtXENTRATIOWSr YITH HO IWICATED UKERTAINTYY UERE ANALYZED AT OML YITH 9% COtBIDEMCEt RANGING FROH 
2152 TO 4.02, MfF, 5) 
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SITE-XMIS) SITE-Y(EM 
--------- ------ --------- --s---e 

265.00 LOO 
26!LOo 330106 
270000 230.00 
270,OO 270.00 
270.00 29Lob 
2MIOO 29b*ob 
27!i,oo 310.00 
275.00 430,Oo 
280,oo 200,oo 
280,OO 29b,ob 
28sm -65600 
290+00 270.00 
290,oo 290,oo 
290*00 320900 
305.00 Mb,00 
310,oO 305.00 
320.00 35.00 
320,OO 345*ob 
3x,00 385.00 
340.00 165.00 
345,oo 380.00 
345000 385100 
355.00 290,OO 
360.00 2ob.00 
365.00 420.00 
370.00 300,ob 
370.00 xi,00 
390.00 355.00 
396.00 372*00 
400,oo 35o~ob 
410.00 3so*oo 
420,OO 240.00 
425.00 3S5+00 
430,oo 2sLoo 
430.00 330*00 
430.00 370.00 
430,oo 405.00 
440.00 240,OO 
440.00 345.00 
445*00 380.00 
450 ,Ob i!sb*oo 
450.00 2so*ob 
450*00 3sb*oo 

TABLE2 
RADIOWCLIDE CXKENTMTIDN 111 SURFACE SOIL SMPLES 

SWACK CHMCTERIZATIDN 

ATRATIM (tii/r t/- 2 Siti)------------ 

RADIW226 
------------ ----------- 

t 
*2 t/- al 

t 
a 
t 

.2 t/- 61 
t 

.8 tf- ,4 
.4 t/- ,2 
61 t/- *2 
A t/- .2 
*2 t/- ,2 

t 
*l t/- $1 

t 
,4 t/- ,l 
s +I- *2 
,1 t/- .1 

t 
1 

.l +I- ,2 
*l +/- 12 

$ 
,3 t/- .2 

1.0 t/- *2 
.6 t/- 42 
,4 t/- ,l 

t 
*3 t/- ,2 

t 
,4 t/- 41 

1 

lRANIlH-234 
----------m-m ------------ 

17,6 t/- ,6 

517.0 t/- 4.0 

669.0 +I- Se0 
210.0 t/-10*0 

93.2 tf- 284 

380.0 t/- 4.0 
82.5 t/- 1,8 

4200.0 t/-100,0 

319.0 t/- 7+0 
1.2 t/- A, 

e8 tf- .l ‘\\, 
.4 t/- 81 
,l t/- 62 ; 19,9 t/- ,7 

t 
t 10.9 tf- .6 

3*5 t/- ,34--- 
.3 t/- 41 
*5 t/- .2 

t 151.1 t/- 2.0 
.5 t/- .2 

URMIlM-235 
----I----P-- ----w------ 

,072 
1.16 

,184 
,340 

4.28 
,208 
,208 

32.3 
,873 
,047 
,118 
*21 
,653 
,454 

59*5 
,148 
,103 
,083 

27.4 
12.8 
31b2 
24,b 

16.0 t/- 1.0 
,589 

19.58 
8.4 tf- .6 

,520 
lSOb,O t/-100.0 

.24 
4.87 

,355 
160.0 t/-10+0 

,355 
1.68 
7.77 

,942 
28,46 

a4 t/- ,l 
,443 
,178 

16.0 tf- 1.0 
,044 

URANIW23B 
------------- -----------__ 

t 
7*9 t/- 1.6 

1 
5.7 t/- 1*9 

t 
2.2 t/- ,7 

*6 t/- I,7 
11165 t/-11,1 

8.7 +I- +4 
.B t/- 1.4 

2.1 +I- I,3 
t 
t 
t 

9B,t tl- 7.2 
t 
t 
1 

157,o +I- 2,o 
1 

373,o +I- 4.0 
310,o t/-10.0 
403.0 +I- 5.0 

5.6 t/- 117 
158.0 t/- 2oO 
253.0 t,'- 3eo 

549 t/- 1.7 
720010 t/-100,0 

1 
22*2 t/- 3eo 

t 
1490.0 t/-lb.0 

3.1 t/- ?+G 
11.2 t/- 2al 

3.8 tf- 211 
1144 t/- es 

174.0 t/-10+0 
4.9 t/- ,4 

1 
2.2 t/- 2.0 

12Sd t/- 5.2 
304.0 t/- 3,o 

2 
---------------------------------------------------__----------------------- -------------------------- 
-----I------__------___________I________--------------------------------------------------------------- 

t NO DETECTABLE ACTIVITY 

U-235 CONCEHTRATIOt& MITH Ml IKDICATED UNCERTAINTYr UERE MALYZED bT ORNL YITH 952 CtlNFIDENCEr RANGING FROK 
2.52 TO 4,OL (REF. 51 
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sITE-x(wIs) 
---------- -------- 

470.00 
475600 
480.00 
485m 
485.00 
49Om 
495m 
495.00 
500*00 
500.00 
510+00 
510.00 
520.00 
520,00 
520.00 
525eOO 
530+00 
535,oo 
535,oo 
540+00 
545.00 
550.00 
m*oo 
580.00 
610.00 
62OeOO 
630.00 
650.00 

12Qo.00 
1400,OO 

TABLE 2 
RADIWUCLIDE CONCENTRATIDN IN SURFACE SOIL SM’LES 

StMX CWWTERIZ#iTION 

-- --COKENTRATION (&i/s t/- 2 SiSra)------------ 

SITE-Y (Ed) 
----_I -----w 

210.00 
1035*00 

300*00 
23mO 
390,Oo 
330.00 

55&l 
195.00 
240.00 
305.00 
130,oo 
340,Oo 

80.00 
295eoo 
320.00 
lbO,OO 
125.00 
150*00 
320.00 
170,oo 
280.00 
160.00 
260.00 
160.00 
lOOtOO 
400.00 
100.00 
lOO*OO 

85.00 
lOO*OO 

R4DIlW226 
--------I-- ------------- 

*l t/- 42 
41 t/- ,2 

t 
1 
t 
t 

,3 t/- 01 
a2 t/- *2 

t 
.3 t/- 12 

t 
,5 t/- .2 
,b t/- el 

t 
t 
$ 

62 t/- ,1 
t 

9.0 +/- ,4 -cr 
t 

.2 t/- *2 
13 t/- ,l 
16 t/- ,? 
,3 t/- ,1 

t 
,4 t/- .2 
,3 t/- ,2 
,4 +/- 82 
,2 t/- ,l 
,4 +/- el 

URANIlRt-234 
------------- ----a-------- 

18210 t/- 310 
799.0 t/- 510 
417,o t/- 5.0 

2920.0 t/-10.0 
265,o +/- 2*0 

42,8 t/- 1.2 

URANILM-235 URANIW238 
------a------ ------------- ------------ ------------- 

,083 t 
,289 t 

19S8 19610 t/- 310 
30,o t/- 3,o 427.0 +/- 4.0 
18.0 t/- lt0 289.0 i/- 4.0 

,098 t 
3149 11.4 +/- 2.0 

,338 t 
2*02 19.0 t/- ?,a 
2,14 t 
2,oe t 

,242 t 
,051 $ 

98,7 655.0 t/- 5.0 
17.83 118.0 t/- 110 

,?O t 
3.8+/- ,3 118.8 t/- 3*? 

4,17 t 
,706 t 
,022 t 

2163 39.0 t/- 4.6 
46.4 t 

,094 t 
,Ob t 
,032 t 
,111 t 
,367 t 
,047 t 
,139 $ 

0.10 249 t/- 210 
--------------------- ------_-------------__________I____ _____-______________------------------------------- 
---------------------------------- ____-_______________------------------------------------------------------------- 

t ND DETECTABLE ACTIVITY 

U-235 CMCENTRATIONS, YITH No INDICATED UKERTAINTY~ UERE ANALYZED AT OWL YITH 95X CONFIWNCE~ RANGING FKM 
2,5X TO 4.OZ. (REF.51 
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L8-W 

1 3fVd 

(S’rn) l zo.t 01 ZS’Z 
UOUJ !!NISN’#A ‘33NMI34003 %sb Hun wm ltr amvw 3M1M ‘AlNIHlYmll awmmI ow HlIll %011Y?llN~ sfzii 

NOIlU3Ul HW IV NW1 SM 37dWS MJ MWl 3OM 31’KUlMI S3IUN3 31WlI-Wl t 
================================~~=====~-==~=========-~=~=====================~=============~=~~=---- 

8.1 -/+03 
L’Z -/+i’LI 
t.2 -/tt’sI 
0’1 -ltz’LZ 
0’2 -/tt-is 
E’E -/to*zt 
6’2 -/+O’SE 
t’s -/tI’zII 

6’1 -l+I’L 

6'E -lt8’Z 
9'E -/to’s 
8'1 -ltb' 
8'T -/+9'1 
!'I -/tP'b 
t'1 -it8'S8 
f’9 -/tt’LtI 

Ir’I -/t9* 

I’Z -/tz’zT 

S'I -/hi'2 
z=="========= 

~mmwn 

to' 
90' 

09' 
81'1 
fZ'1 
PSI 

f ' -ltb' 
t8'l 
9'2 

K'b 

91'1 
bZ'Z 
PL'I 
9S’S 
fZ’Z 
bO't 
Ot'Z 

O't -/tO'tf 
L'ES 

SOZ' 
WI' 
101' 
11'1 

SEZ 

It' 
tf ' 
92’ 
IL’ 
IT’ 
69’ 

OfO’ 
820’ 
NO’ 
X0’ 
810’ 
SW 
ItO’ 
KO’ 

------------- ------------ 
EEZ-MfiNW 

I’ -hf’ 

I’ -/tc’ 
I’ -/X’ 
I’ -/w 

9’1 -/tL’tC 
2’ -/ti* 
I’ -/tt’ 
Z’ -/tE’ 

I’ -/tO’Z 
t’ -/tt’S 
I’ -/tz* I 
2’ -/tS’Z 
E’ -/+9*2 
I’ -/t8’ 
I’ -/tvz 

‘oI-/+o’ozo1 
2’ -it6+ 

2’ -/tz* 
I’ -/tt’ 
I’ -Its’ 
7, b -/w 
I’ -/t4* 

t* -/+1’S 
f’ -/wt 
2’ -/to.1 

I’ -/H’ 
6’ -/t9* 

E’ -ltS’Z 
E’ -/XT 

LSS t’ -/tS’8 
t’ -/tC’t 
E’ -/t1*t 
2’ -/tz. I 
Z’ -/t9’ 
E’ -/ND 

------------- ----------- ----------- ---------- 
tfz-rnI)(cMn 9zz-Mmw 

0’2 oo’otf 00’081 
0’1 OO’Otf 00’081 

O’L 00’087 OO’SU 
0’9 00’081 OO’PI 
O’S 00’087 OO’SfT 
O’t 00’081 OO’SEI 
O’E 00’081 OO’sfI 
O’E 00’087 OO’sfT 
0’2 00’081 OO’sfl 
0’1 00’081 OO’SH 

0’8 
O’L 
0’9 
O’S 
O’t 
O’E 
0’2 
0’1 
0’1 

O’S 
O’t 
O’f 
O’Z 
0’1 

0’9 
O’S 
O’t 
O’E 
O’Z 
0’1 

0’8 
O’L 
0’9 
O’S 
07 
O’E 
O’Z 
0’1 
:- 

(U) 
Hld3l 

oo’ot? 
OO’o+I 
oo*ot1 
oo’otl 
oo’ott 
Oo’otI 
Oo’otI 
OO’OCi 
Oo’otI 

00’001 
00’00’1 
OO’OOf 
00’001 
00’001 

oo*ot 
oo’ot 
oo*ot 
OO’Ot 
oo’ot 
00*0t 

00’09 
00’09 
00’09 
00’09 
00’09 
00’09 
00’09 
00’09 

------I ------- 
M‘3A-ms 

00’011 
00’011 
00’011 
00’011 
00’011 
00’011 
00’011 
00’011 
00’011 

00’001 
OO’OOT 
Oo’OOi 
00’001 
00’001 

00’08 
00’08 
00’08 
00’08 
00’08 
00’08 

OO’Sf 
OO’SE 
OO’SP 
oo’sf 
oo’sf 
oo’sf 
oo’sf 
oo’sf 

--w-e--- ------ 
(S‘WX-31s 

------------- ( ers!g z -/+ 8/gd) ~Illj$jlnn#l(#------- 

NoIlvzIM1~ m&S 
. S3Mwtrs 110s 3VMS4fIS WI MIl’#XWlWJ 3UI73MOIUW 

E 3wL 



SITE-XMS) 
--em- --------- 

18Q*OO 
180*00 
18O*OO 
180.00 
180.00 
lao*OO 

SITE-Y (EjU) 
------a -------- 

340.00 
340*00 
MO,00 
340,oo 
340.00 
340.00 

DEPTH 
(FT) 

3.0 
4.0 
5*0 
b,O 
7,o 
8.0 

200.00 200.00 1.0 
200.00 200.00 2*0 
200~00 200*00 3.0 
200,oo 200,oo 4.0 
mo,oo 200,Oo 5.0 
200,oo 200+00 b,O 
200,Oo 200,oo 7.0 

200.00 300,oo 1.0 
200+00 300,oo 2.0 
200,oo 300,oo 3.0 
200.00 300+00 4,o 
200,oo 3OOm 5.0 
200,oo 300~00 6+0 
200.00 300*00 7.0 
200,Oo 300,oo 8.0 

225.00 
225*00 
225.00 
225eoo 
225&I 
225.00 
225.00 
225.00 
225,oo 

220.00 
220,oo 
220.00 
220,oo 
220.00 
220100 
2m+oo 
220,oo 
220.00 

250+00 3m.00 
250+00 32OtOO 
250.00 320800 
250+00 320.00 
250900 320,OO 
250.00 3m,oo 
250.00 3mm 
250.00 320.00 
250*00 320.00 

la0 337.,bt/- 2,\ 
2,o 1571,0+/- 6.4 :I;, 
3.0 277,4t/- 345 ‘,!. 

.\ 
4.0 44*1t/- 1.3 \b 
5.0 8b,?t/- 1.3 F 
6.0 14,0+/- ,7 i 
7.0 453.8+/- 3.6 i 
8.0 3.4+/- 3.1 ! 
9.0 15514t/- 2&” 

1.0 
1.0 9OO,ot/-30.0 
210 
2.0 17*9+/- 1 ,o 
3.0 ,3+/- ,2 
3.0 x*7+/- 1.0 
4.0 
5.0 *2t/- $1 
6.0 ,1+/- ,l 

TABLE 3 
RADIWCLIoE CONCENTRATION IN SUBSURFACE SOIL SMPLES 

S&PACK CMRACTERIZbTION 

-----COKENTRATION (difti tf- 2 Sisra)------------ 

RADIM-226 
--------- ------------- 

.7t/- 81 
,2+/- ,2 
,7+/- 12 
,2t/- 12 

,3t/- *I 

1,2t/- 92 
*fit/- +l 
,1+/- 62 
.3+/- ,2 
,bt/- ,l 
,4+/- ,l 

St/- *l 
,2+/- .2 
,3+/- 11 
,M/- 12 
,8+/- .2 

,4t/- .2 
,a+/- 2 

UR4N1w234 
----------- ------------ 

URtJNIU#-235 
----------- ------------- 

,036 
,036 
,047 
,051 
,047 
,045 

URANIUH-238 
------------ ------es----- 

3*0$/- 1,6 

3*1t/- 1.0 

rho 
4 .5 
2,bl 
2,lO 

,039 
,068 
,081 

4*ot/- 297 
3.b+/- ,9 

,9+/- *7 

,bt/- 1.0 

,094 
1073 
,049 
,043 
,051 
,049 
,045 
,047 

es5 
,30 

1*16 
211 

*96 
6' s L 

,96 
,73 
*73 

71,Ot/-41 +b 

bO,?t/-ib.0 

127.8 1646O.Ot/-48.3 
200*0+/-lO+O b?OO.Otl-SO.0 

2646 138+0+/- 6.1 
1,7+/- ,3 106,ot/- 2*0 

4.30 133*5t/- 4.9 
3,1t/- ,4 179.ot/- 3.0 

1122 44,ot/- 3*2 
1107 34,5+/- 2,8 
1.07 15*1+/- 2.9 

___-__-----I_----_-----__I_-___--------------------_-----------------. ============5=====~=========------------------------ -----------------------------------------------------. 

t DUPLICATE ENTRIES IWDICATE lU% THAN OME WLE YAS TMEN AT EACH LOCATION 

U-235 CMCENTRhTIOUSr WITH NO INDICATED UNCERTAINTY y UERE ANALYZED AT ORNL YITH 952 CONFIDENCEI RANGING FROH 
2s5Z TO 4.01, (REF.5) 
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SITE-X(NIS) SITE-Y(ErU) 
-“-““““” ---- ““““““““““” -“-““- 

2ao*oo 2ao*oo 
28om 280.00 
2aom 2ao&o 
280.00 28om 
2ao*oo 280,oo 

285m 200*00 1.0 
285.00 200.00 2.0 
285.00 mo*oo 3.0 
285.00 200.00 4.0 
285.00 200*00 5*0 
285.00 200*00 6.0 
285.00 200.00 7eo 

2as+oo 430.00 1.0 
285*00 430.00 2.0 
285.00 43Oa 3.0 
285.00 430,oo 310 
285.00 430.00 4.0 
285,OO 430,oo 5.0 

3oo*Oo 3oom 1.0 ,7t/- *2 654 
300400 300~00 2.0 4.#/- ,3 11+9? 
300,oo 300.00 3.0 +4t/- ,l lb.37 
300100 300*00 4.0 +5+/- +l 12.67 

300.00 
300*00 
3Oo#OO 
300*00 

340.00 380.00 l*O 
340.00 38OeOO 110 
340*00 380.00 2.0 
340.00 380100 2*0 
340400 3aotoo 3*0 
340*00 38OeOO 3.0 
34oeoo 380~00 4.0 
34om 3ao*oo 4.0 
340.00 380.00 5.0 
340*00 380,oo 6.0 
340.00 380.00 7.0 
34om 380.00 8*0 

4,4t/- 84 

2,8t/- 13 

,8t/- .2 

.2t/- ,l 
*1t/- ,2 

,2+/- *l 

1100,0+/-10.0 

598&P 690 

241 ,ot/- 4.0 

117,ot/- 3+0 

36,4 4?2.0+/- 8.2 
25,ot/- 310 539,0+/.. 7.0 

47,7 294,ot/-11.1 
14,0+/- 2.0 299,0+/.- 4.0 

98.2 153*4t/.- 5.7 
13.ot/- 1.0 235,0+/- 4.0 

5tb? 37,&/a- 3.7 
2.2t/- *4 llb.Ot/- 3.0 

5.56 37,2t/- 3+0 
102.1 67,Ot/,- 4eO 

2.78 20,0+/- 2+2 
1.07 23,Otk 3,2 

““““““““” 
--,7t~===~==~=i-=““““““““- ““““-“~““““““““““““--------------------””””””””“““““““~~~”””””””“” ---------“====r,““-I---------------- ““““““““““““““““““““““““““““““““”” 

t DWLICATE ENTRIES IHDIMTE )(ORE THAN ME SAHPLE W TAKEN AT EACH LOCATION 

wLE3 
kADIoMIcLI# WNCENTRATION IN SUBWFACE SOIL SMPLES 

WF’KK CHMACTERIZATION 

------TICIN (rCi/s t/- 2 Si4m)------------ 

400.00 
400,oo 
4oodo 
4Ootoo 

BEPTH 
(FT) 
- 

1.0 
2.0 
390 
4.0 
LO 

1.0 
2,o 
3to 
4,O 

RADIW-226 
----I_- "-"""""""" 

URMIW234 URANIW235 
"""""-"""""- I"""-"""""- I"""-""""" """"""""""""- 

14.25 
7#79 
6.46 
5.03 
2.61 

*St/- ,l 
,bt/- sl 
,2t/- ,l 
+ot/- $1 
At/- ,l 

,2t/- ,I 
,2+/- *l 

,1+/- .2 

,1t/- ml 

.30 
,152 
* 163 
,143 
,096 
s 098 
8 103 

465~Ot/-lo*o 19,ot/- 1eo 

,71 
,235 
,214 
A4 

iJRMI~-23e 
““-““““““I”- “““---““““““- 

5*ot/- 1.19 
b,4t/- 169 

1*4t/- ,9 

5*Hl- 1.7 
12+Ot/- 2.3 

369,0+/- 980 
124,4t/- 6.6 
144,Ot/- 5.9 

64.3t/- 5.2 

,7+/- 2.0 

,9t/- 1.0 

U-235 CWCENTRATIOHS, UITH 110 IWICATED UNCERTAIUTYr iKRE ANALYZED AT DRNL UITH 952 CONFIDENCEI RRANGINL; FRM 
2.52 TO 4.02, (REF,5) 
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SITE-XuhS) SITE-Y (EdI 
--” -""""- -“““““““” --""-" 

340*00 380.00 

IIEPTH 
VT) 
i 

9.0 

43sAo 348.00 1.0 
43mO 348.00 2.0 
4355,OO 348100 3.0 
4355.00 348.00 4.0 
435.00 34840 5.0 
435m 34B*oo 6.0 
435.00 348.00 7.0 
435.00 348.00 8.0 
43s.00 348.00 9.0 
435.00 348.00 10.0 

496.00 296.00 ,5 
496.00 296.00 1.0 
496.00 296,oo 2DO 
496.00 29bAO 3.0 
496 ,OO 296.00 4.0 
496.00 29bAO 5.0 

520.00 
52om 
smm 
sm.00 
520.00 
520.00 
sm.00 
smm 
smm 
520.00 

3m+oo s 
320.00 25 
320,OO 15 
3mm ,5 
320.00 1.0 
320.00 2.0 
320,OO 3*0 
3mdo 410 
320.00 5.0 
320.00 6.0 

540~00 lbD*od s 
540*00 l#*M 110 
540100 lbO*oO 240 
540.00 lbo.00 2.0 
540.00 lbo,oO 3.0 
540.00 160*00 3.0 
540.00 160.00 4.0 
540*00 lboIo0 4.0 
540.00 160.00 5.0 
540.00 164.00 5.0 

TABLE3 
WLIIIWICLIK ClXEHRATIffl IW SURSURFACE SOIL WLES 

SWACK CHACTERIZATIffl 

WTIDN (PCiM t/- 2 Sisd------------ 

MDIUit226 URhWtl-234 URANIM-235 URANIW238 
--““-“-” -““““““““““” -“““““““““-” ““__““_“““““” -“-“-““-” -“-“-“““” -“““““““““-” -“-“““_“““““- 

St/- *l 2&J 23.Ot/- 2.3 

17&/- -.xy 
am/- s j 

8a*ot/- 1.3 \ 
422,4t/- 2.9 
3b5,4t/- 2.7 

‘\ 

225,8t/- 247 
109*1t/- 1.4 

(; 

139,8t/- 1.6 .’ 
9680th 1.3 ,j' 

148,9t/- le/’ 

1.16 
,90 
*54 
+96 
a66 
Sl 
*39 
a39 
,51 
Sl 

17,ot/-15.0 

34,6+/- .7 1.1t/- *l 
6.6 
1.95 
4.37 

,49 
,56 

11,3t/- *4 
13+0+/- 2.3 
12*0+/- 5.4 
5,8t/- 5.5 

5o,ot/- 3.8 

2bs*ot/- 3.0 
379,&t/- 3.0 
3ba,ot/- 4.0 
22b,Ot/- 2.0 

4,7t/- ;F- 
5*1+/- 13 \ 
7,1t/- es 
8,2t/- .4 : 
5,4+/- .v’x 

392,ot/- so 

241,0+/- 6.0 

+3+/- .5 
174*ot/- 4,o 

,1t/- *2 
57.7+/- 2.0 

,3t/- 12 
2a*9t/- 103 

,2+/- ,l 
22,9t/- *9 

8.0+/- ,5 110.0+/- 2.0 
11*ot/- l*O lOl,Ot/- 260 
13*ot/- 110 77,2t/- 2.0 
5,9t/- e4 68+3t/- 1.3 

lb+6 76.0+/- 6.9 
17.6 65,Ot/- 5.0 
19.9 97,ot/- 5.P 
lOe51 37,&i/- 4.2 
10.02 56.0+/- 4.9 

13*ot/- l*O 126*0+/- 310 

67,0+/- 3.0 
28.5 

18,Ot/- 110 

b,4+/- a7 

3,Ot/- 44 

2,2t/- 13 

1060,0t/-10~0 
1763.0+/-1965 

645*3+/-13,2 
804,0-t/- 9.0 
200,1t/- 7.4 
274,Ot/- 4,O 
106.0+/- 5.8 
12o,ot/- 3.0 
93.4+/- 5.9 
94,5-k/- I,8 

-“““““““-“““-“““““““““““-“““I”I”_””””__””””””_”“““““-- ““““” 
~====E=,,---=====----=====~~““-“”””-””-””””’”””““““““““““’”I”””-““‘-“‘-‘----“““““” 

t WLICATE EHTRIES IWICATE IUME THAN DllE SWLE MS TAWI AT EAB! LWATW 

U-235 CWEHTARATIOnS, YITH NO INDICATED UUCERTAIHTYr YRE ANALYZED AT ORM UITH 951 CONFIDENCE, RANGING FROH 
2.52 TO 4.02, (REf.5) 

A-84 
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TABLE 4 
GMIM-RN PROFILE OF SUBSURFACE RnDIOACTIVIl'Y IN BOREHOLES t 

SWnCK CHARACTERIZATION 

C00RDEWATES 
SITE-X(W) 
*********** *********** 

-60,OO 
-60,OO 
-60,oo 
-60 .OO 
-60 t 00 
-60,OO 
-60.00 
-60 ,OO 
-60~00 
-60.00 
-6o*oo 
-60000 
-60100 
-60,OO 
-bo,oo 
-60100 
-6o*oo 
-60,OO 
-60 a 00 
-60 ,OO 
-60,OO 
-60 ,OO 
-60.00 
-60400 
-60 + 00 
-60,OO 
-60.00 
-60.00 

30.00 
30,oo 
30,oo 
30,oo 
30,oo 
30too 
30,oo 
30900 
30,oo 
30,oo 
30.00 
30000 
30,oo 

SITE-Y(E,U) 
*********** *********** 

-40,oo 
-40,oo 
-4oaoo 
-40 so0 
-40,oo 
-40 too 
-4o+oo 
-40,oo 
-40.00 
-40 000 
-40 * 00 
-40 8 00 
-40100 
-4om 
-40.00 
-40 ,oo 
-4o*oo 
-40.00 
-40.00 
-40,oo 
-4o+oo 
-40 do 
-40 +oo 
-40 800 
-40.00 
-40 IO0 
-40 so0 
-40.00 

-100.00 
-1oo,oo 
-1oo,oo 
-1oo,oo 
-100.00 
-100 no0 
-1oo,oo 
-1oo,oo 
-1oo,oo 
-1oo,oo 
-100~00 
-100 ,oo 
-100,00 

DEPTH 
(FT) 

***** ***** 
0.0 

c 

1:; 
1,s 
2to 
2c 
3:; 
3’ 
4:; 
4t5 
5.0 
5’ 
6:; 
b= 
7:; 
7’ 
a:;l 
8’ 
9:; 
9’ 

10:; 
10.5 
11,o 
11.5 
12,o 
1265 
13,o 
13,5 

oeo 
c 

1:; 
1 *5 
290 
2.5 
3+0 
3’ 
4:; 
4 ,5 
5,O 
5’ 
6:; 

BOREHOLE 
PROBE CPH 
******-* ******I* 

12202 
13954 
14674 
14024 
13500 
13042 
12752 
12596 
12504 
12632 
12454 
11690 
11146 
10776 
10052 
9466 
9174 
9078 
9196 
9240 
9572 
9526 
9730 
9584 
9772 
9850 

10104 
10326 

10628 
12518 
10948 
9038 
7340 
6624 
6146 
6450 
7026 
8054 
9902 

10284 
10698 

**********************************-*********************************** **************~****************************************************** 
t DwLIcnTE ENTRIES mcnTE HORE TW ONE HOLE DRILLED nT n LocATIoN 

PRINT DATE: 07/07/83 PnGE 1 
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TABLE 4 
GMM-RAY PROFILE OF SUBSURFACE RnDIOnCTIhTY IN BOREHGLES 1: 

SHPACX CHARnCTERIZnTION 

CWRDINnTES 
SITE-X(N,S) 
=~======== 

30,OO 
30.00 
JO,00 
30.00 
30,oo 
30800 
30.00 
30,oo 
30.00 
30,oo 
30.00 
30400 
30,oo 
30,oo 

35,oo 
35,oo 
35800 
35,oo 
35,oo 
35,oo 
35100 
35,oo 
35,oo 
35,oo 
35,oo 
35800 
35,oo 
35,oo 
35,oo 
35,OO 
35.00 
35900 
35.00 
35,oo 
35,oo 
35.00 
35,oo 
35.00 
35.00 
35,oo 
35,oo 

SITE-Y(E,Y) 
*********** *********** 

-1oo+oo 
-1oo,oo 
-1oo*oo 
-1oo+oo 
-1oo,oo 
-100.00 
-1oo,oo 
-1oo*oo 
-1oo,oo 
-1oo*oo 
-1oo,oo 
-1oo,oo 
-100,00 
-1oo,oo 

bO.00 
60.00 
bO,OO 
6OtOO 
60.00 
60.00 
bO,OO 
60,OO 
bO,OO 
60.00 
60,OO 
60,OO 
bO,OO 
60.00 
6OlOO 
60,OO 
bOtO0 
6ObOO 
bOsO0 
60.00 
bO,OO 
60,OO 
60.00 
60,OO 
60,OO 
60,OO 
bO,OO 

DEPTH 
(FT) 

***** *-** 
6' 
7:: 
7' 
8:; 
8' 
9:; 
9' 

10:; 
lo*5 
11,o 
11+5 
1260 
1215 
13,o 

0,o 
$5 
c 

1:; 
1,o 
1 ,5 
1 65 
2,O 
2,o 
215 
2' 
3:; 
310 
3#5 
3' 
4:; 
4,o 
4 3 
4 ,5 
540 
se0 
5,5 
5' 
6:; 
6.0 
b 15 
b $5 

BOREHGLE 
PROBE ml 
********- **-*-** 

10464 
10438 
10420 
10718 
10608 
10538 
10132 
10556 
10542 
10500 
11252 
11734 
12334 
13304 

29468 
13956 
32598 
lb790 
51274 
20766 
89966 
31862 

139066 
65328 

149448 
79358 

126030 
58952 

105542 
42082 
63746 
36342 
44808 
26338 
39482 
19262 
42970 
17390 
28302 
18176 
20284 

** I ******************* -******  *********-****~**********-****  ****-**  
* -******************* -*****  * *****************************************  

t DUPLIMTE ENTRIES INDICATE HORE THnN 0% HOLE DRILLED nT n mnTiot4 

PRIHT DnTE: 07/07/83 PttGE 2 
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ThBLE 4 
bwn-rw PROFILE 0F summa RhD~oncmm IN B~REI~OLES t 

SHPACK CHhRKTERIZATION 

COORDIMTES 

: I 
SITE-X(N,S) 
****-****- **********w 

35*00 
35,oo 
35,oo 
35,oo 
35.00 
35,oo 
35.00 
35,oo 
35.00 
35,oo 

SITE-Y (E,W) 
-********* *********- 

60,OO 
60+00 
boo00 
60,OO 
60 ,OO 
60,OO 
60,OO 
60,OO 
bO,OO 
60.00 

45.00 
45900 
45.00 
45000 
45,oo 
45.00 
45.00 
45000 
45.00 
45,oo 
45.00 
45400 
45‘00 
45,oo 
45,oo 
45,oo 
45,oo 
45400 
45,oo 
45900 
45100 
45800 
45000 
45,oo 
45,oo 

60900 
60.00 
60000 
60,OO 
60,OO 

-25100 
-25.00 
-25 IO0 
-25,oo 
-25,OO 
-25.00 
-25,OO 
-25moo 
-25 * 00 
-25.00 
-25,oo 
-25.00 
-25,oo 
-25,oo 
-25400 
-25,oo 
-25100 
-25*00 
-25.00 
-25,OO 
-25,oo 
-25.00 
-25,oo 
-25.00 
-25.00 

-180.00 
-180,OO 
-180.00 
-180,00 
-180,OO 

DEPTH 
(FT) 

*-** *-** 
7+0 
790 
7 65 
7’ 
8:; 
840 
9,o 

lO*O 
11,o 
1196 

010 
c 

1:; 
240 
2’ 
3:; 
3’ 
41,” 
5.0 
6,O 
6' 
7:; 
7’ 
s:o” 
8’ 
9:; 
9’ 

10:; 
10.5 
llt0 
1115 
12.0 
12.5 
13.0 
13,5 

0.0 
c 

1:; 
1’ 
2:; 

BOREHOLE 
PROBE CPM 
**-*-** **-***** 

168% 
16592 
14534 
14032 
14296 
13166 
13746 
14368 
13848 
13402 

10040 
10452 
8660 
8582 
9098 
9356 
8170 
6810 
6282 
8702 

11088 
11526 
11818 
12758 
11710 
11300 
11138 
11446 
11332 
11018 
10714 
10632 
10264 
10198 
10546 

12040 
13764 
13972 
12196 
9678 

******************************* -********************************** I *  
******************************* -*************** -********************  

t DUPLICATE ENTRIES INDICATE HORE THhN ONE HOLE DRILLED AT h LOCATION 

PRINT MTE: 07/07/83 PhGE 3 
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TABLE 4 
GAHHA-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IH BOREHOLES f 

SHPMX CHARACTERIZATIOH 

COORDINATES 
SITE-X(W) SITE-Y(E,Y) 
*********** m********** *********** *********** 

60800 -180,OO 
6OaOO -180.00 
60+00 -180,OO 
6OIOO -180.00 
6OaOO -180,OO 
60,OO -180,OO 
60,OO -18OeOO 
60,OO -lBO*OO 
60.00 -180,OO 
60,OO -180*00 
60,OO -180 ,oo 
60,OO -180,00 
60,OO -180 ,OO 
60400 -lBO+OO 
60,OO -180,OO 
60,OO -180,OO 

DEPTH 
(FT) 

***** *-** 
2,s 
3,o 
3.5 
4.0 
500 
5.5 
be0 
6.5 
7,o 
7,5 
8,O 
8’ 
9:: 
9' 

10:: 
10.5 

BGREHOLE 
PROBE CPH 
**-***** **-***** 

7952 
7682 
7184 
6932 
8482 
9960 

11442 
11932 
11914 
12440 
12302 
12032 
12754 
12382 
11826 
11214 

70,oo 190,oo 
70.00 190+00 
70.00 190.00 
70900 190.00 
70,oo 190,oo 
70,oo 190*00 
70.00 190,oo 
70.00 190,oo 
70*00 190,oo 
70,oo 190,oo 
70+00 190*00 
70,oo 19OIOO 
70,oo 190,oo 
70,oo l?O+OO 
70,oo 190*00 
70600 190,oo 
70800 190,oo 
70,oo 190,oo 
70.00 190,oo 
70.00 190,oo 
70,oo 190,oo 
70,oo 190,oo 
70,oo 19OtOO 
70.00 190+00 
70,oo 190,oo 

**~*************~I****~********************************************* ***********************-*******************************-********-** 
t DUPLICATE ENTRIES INDICATE NRE THAN OK HOLE DRILLED AT A LOCATION 

080 
080 

,5 
c 

1:: 
1,o 
1 ,5 
1’ 
2:: 
?,O 
2 a5 
2.5 
380 
3,o 
3 *5 
3' 
4:;; 
4,o 
4' 
4:; 
5.0 
5+0 
5' 
6:; 
610 

9084 
10200 
11528 
12874 
12994 
12992 
13658 
13058 
13670 
13366 
13712 
12042 
13010 
11808 
11194 
11656 
11316 
11470 
11346 
11760 
11718 
11966 
11954 
11582 
11820 

PRINT DATE: 07107183 PABE 4 

R-88 



TABLE 4 
EhHHh-RCIY PROFILE OF SUBSURFACE RADIMCTIVITY IN B0REH0LES t 

SHPACK CHARKTERIZATION 

COBRDIMTES 
SITE-XW,S) 
*-******** *********** 

70800 
70.00 
70,oo 
70100 
70,oo 
70.00 
70.00 
70,oo 
70,oo 
70,oo 
70400 
70,oo 
70,oo 
70.00 
70,oo 
70,oo 
70,oo 
70,oo 
70.00 

SO,00 
SO,00 
80,OO 
SO,00 
SO,00 
80.00 
80,OO 
SO,00 
SO,00 
SO,00 
80,oo 
SO,00 
SO,00 
80.00 
SO,00 
SO+00 
SO,00 
BO+OO 
SO,00 
80.00 
80.00 
SO,00 

SITE-Y(E,U) 
******-*** ******-*** 

190,oo 
190*00 
190100 
190*00 
190 ,oo 
190*00 
19OtOO 
190,oo 
190*00 
190100 
190,oo 
190.00 
190,oo 
190.00 
190.00 
190.00 
190,oo 
l?O*OO 
190,oo 

40.00 
40,oo 
40,oo 
40,oo 
40*00 
40,oo 
40.00 
40.00 
40+00 
40,oo 
40+00 
40.00 
40.00 
40,oo 
40*00 
40,oo 
40,oo 
40,OO 
40,oo 
40,OO 
40,oo 
40,OO 

DEPTH BOREHOLE 
(FT) PROBE CPtl 

***** **-*-** *-** ********* 
be5 11226 
7.0 10762 
780 10950 
8.0 10632 
840 10506 
9.0 10760 
9*0 10602 

lO+O 11098 
1040 11712 
10,5 11814 
ll+O 11906 
ll*O 12634 
11,5 12886 
12,o 12204 
12,o 13074 
12,5 12O68 
12*5 12582 
13.0 12648 
13,5 12578 

0.0 
c 

1:; 
1 15 
2,O 
2' 
3:; 
3' 
4:; 
4 85 
590 
5 ,5 
6,O 
710 
8,O 
9*0 

10,o 
10*5 
11.0 
11.5 
12.0 
12.5 

7812 
9266 

10202 
10452 
11362 
11986 
13896 
18126 
23222 
20134 
16248 
8726 
7180 
4568 
4998 
6784 

11412 
11314 
10956 
11018 
10648 
10858 

********************_________^__________************* -*********** -**  
*-********************-********-******** I********-*-******** I**  

t DUPLIMTE ENTRIES INDICATE HBRE THnid OK HOLE DRILLED nT n LOTION 

PRINT DATE: 07/07/83 PAGE 5 
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TnBLE 4 
riiwft-m P~FILE OF summhcE RADIOACTIVITY IN BOREHOLES t 

SHPhCK CHARACTERIZATION 

CoORDINnTES 
SITE-X(W) SITE-Y (Ed) 
*********** ****-*-*** *****-**** *********w 

80.00 40,oo 
80.00 40,oo 

DEPTH 
(FT) 

***** ***** 
13,o 
13.5 

DBREHOLE 
PROBE CPH 
********* ********* 

10264 
10854 

85,OO 155*00 
85.00 155.00 
85.00 155100 
85,OO 155,oo 
85.00 155000 
85,OO 155,oo 
85,OO 155,oo 
85,OO 155,oo 
85,OO 155100 
85,OO 155aoo 
BS,OO 155,oo 

0.0 
c 

1:: 
1*5 
2.0 
2s 
380 
3.5 
4.0 
4' 
5:jo 

8312 
12256 
13178 
12892 
11532 
11098 
10660 
11648 
12504 
13214 
13668 

90,oo -90.00 
90.00 -9oaoo 
90,oo -9o*oo 
90.00 -90,oo 
90400 -?O+OO 
90,oo -90,oo 
90,oo -90,oo 
90,oo -90,oo 
90,oo -90,oo 
90,oo -90,oo 
90,oo -9o+oo 
90,oo -90.00 
90,oo -90,oo 
90.00 -90,oo 
90,oo -90,oo 
90.00 -90,oo 
90,oo -90,oo 
90+00 -90.00 
90,oo -90,oo 
90.00 -90,oo 
90,oo -90,oo 
90,oo -90,bO 
90,oo -90.00 
90.00 -PO,00 
90.00 -90.00 
90000 -90,oo 
90+00 -90,oo 

********************************************************************** ****************************************************************I**** 
t DUPLICATE ENTRIES INDICATE HORE THM ONE HOLE DRILLED hT h LOCATION 

o*o 
010 

J 
c 

1:; 
110 
1.5 
1 ,5 
2,O 
2,o 
2,5 
2,s 
3*0 
3.0 
3,s 
3.5 
4*0 
4,o 
4" 
5:;; 
5,O 
5' 
6:; 
ba0 
6' 
7:; 
7.0 

7066 
9054 
9584 
9184 
9174 
9068 
7654 
8226 
6954 
7754 
6490 
7996 
6786 
8024 
5950 
7030 
5142 
6718 
4508 
4100 
6814 
4152 
4294 
5674 
4856 
5770 
4298 

PRINT DhTE: 07/07/83 MGE 6 
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ThELE 4 
GMWRAY PROFILE OF SUDSURFhCE RADIOACTIVITY Iii BGREHOLES $ 

SHPACK CHARACTERIZATION 

CBDRDIHATES 
SITE-X(M) SITE-Y (Ed) 
*********** *********- *********** *********** 

90,oo -90,oo 
90.00 -90.00 
90,oo -90,oo 
90.00 -90000 
90,oo -90,oo 
90,oo -90,oo 
90,oo -90,oo 
90,oo -90.00 
90,oo -90~00 
90000 -9o*oo 
90,oo -9o*oo 
90900 -90,oo 
90.00 -90,oo 
90,oo -9o+oo 

100*00 
100,00 
100,00 
100+00 
100*00 
1#0100 
100,00 
100~00 
100.00 
100.00 
100*00 
100,00 
100,00 
100~00 
100,00 
lOO,OO 
100.00 

100.00 
100,00 
100100 
100,00 
100.00 
100~00 
100,00 
100,00 

100 ,oo 
100.00 
100 ,oo 
100,00 
100,00 
100,00 
100 ,oo 
100,00 
100+00 
100.00 
100+00 
100 *oo 
100,00 
100 +oo 
100,00 
100,00 
100100 

240,OO 
240,OO 
240,OO 
240,OO 
240.00 
240,OO 
240.00 
240,OO 

DEPTH 
(FT) 

***** *-** 
7.5 
Be0 
8tO 
8' 
9:; 
9.0 
9' 

10:; 
10,5 
x1,0 
1185 
12,o 
1300 
13.5 

0.0 
r 

1:; 
1= 
2:; 
2' 
3:; 
3' 
4:; 
5,o 
ba0 
780 
8,O 
9.0 

1010 
ll*O 
11+5 

0.0 
c 

1:: 
1,5 
210 
245 
3ao 
3 *5 

BOREHOLE 
PROBE CPH 
*****-** **-*-** 

6826 
8606 
5600 

10984 
10870 
7978 
8522 
9678 
9526 
9770 
9444 
9360 
9652 

10024 

18326 
30710 
44032 
32362 
26496 
19826 
14046 
13642 
11466 
7634 
5712 
9058 
7172 
9558 

10858 
11322 
11596 

8804 
13304 
13074 
13060 
12920 
I3112 
13002 
12672 

*-******************************************************************* *****************************************************-*-************ 
t DUPLICATE ENTRIES INDICATE HORE THAN OME HOLE DRILLED AT A LOCATION 

PRINT DATE: 07/07/83 P&E 7 
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TnBLE 4 
GMHn-RnY PROFILE OF SUDSURFhCE RhDIOnCTIVITY IH BOREHOLES t 

SifPhCK CMRACTCRIZATION 

COORDIHnTES 
SITE-X(N,S) 
*********** *********** 

106+00 
106.00 
106000 
lOb+OO 
106,OO 
106.00 
106.00 
lOba 
106,OO 
106+00 
106,OO 
lob*00 
106,OO 
lOb*OO 
106.00 
106.00 
106,OO 
106.00 
106,OO 
106,OO 
106,OO 
106,OO 

llO*OO 
llO*OO 
llO+OO 
110,oo 
llOIO0 
110*00 
110,oo 
110,oo 
llO*OO 
llO*OO 
110.00 
110,oo 
110,oo 
110.00 
llO*OO 
llO*OO 
110,oo 
110100 
110,oo 

SITE-Y (E,W) 
*********** ***-**-*** 

-194,oo 
-194,OO 
-194,oo 
-194,oo 
-194,oo 
-194+00 
-194*00 
-194,oo 
-194*00 
-194.00 
-194,oo 
-194+00 
-194800 
-194,uo 
-194,oo 
-194100 
-194,oo 
-194.00 
-194,oo 
-194,oo 
-194*00 
-194.00 

140,oo 
140*00 
140,oo 
140,oo 
140,oo 
140*00 
140,oo 
140.00 
140,oo 
140.00 
140100 
140,oo 
140,oo 
140+00 
140,oo 
140+00 
140,oo 
140,oo 
140,oo 

DEPTH 
(FT) 

*-** *-** 
0.0 

c 

1:: 
1’ 
2:; 
2' 
3:: 
3" 
4:;; 
4' 
5:: 
5' 
b:: 
7,o 
8,O 
9,o 

10.0 
ll*O 
1210 
13,o 
14.0 
14+5 

0.0 
c 

1:; 
1’ 
2:: 
2,5 
3.0 
3' 
4:;; 
4' 
5:; 
5+5 
b+O 
6' 
7:; 
7' 
8:; 
8' 
9:; 

DOREHOLE 
PROBE Cptl 
********* ********* 

5180 
9150 
9628 
8980 
8330 
7310 
7628 
8402 
8398 
7808 
6932 
6826 
7444 
9602 
9886 

10008 
10260 
10768 
11132 
121#0 
11834 
11878 

32416 
43374 
52546 
46168 
40110 
38712 
40462 
46838 
40206 
22236 
18272 
17104 
20530 
21860 
21454 
26846 
19042 
16162 
18036 

====================================================================== 
t DuPLICnTE ENTRIES Imum HORE THAN ONE HOLE DRILLED nT n LAOTIAN 

PRINT DnTE: 07JO7J83 PAGE a 
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TAELE 4 
GhWi-RAY PROFILE OF SUBSURFACE RADIOACTIUITY IN BOREHOLES t 

SWACK CMRACTERIZATION 

COORDINhTES 
SITE-X(H,S) SITE-Y(E,W) 
----------- --------mm ----------- ----------- 

110,oo 140 ,oo 
110,oo 140,oo 
110,oo 140,oo 
110~00 140.00 

DEPTH BOREHULE 
(FT) PROBE CPfl 

m-w --------- --e-m --------- 
9.5 17746 

10.0 16298 
10,5 15500 
11,o 13260 

120,oo 
l20,OO 
120,oo 
120.00 
120~00 
ime 
120*00 
120~00 
120100 
120,oo 
120,oo 
120+00 
120,OO 
120,oo 
120~00 
im+oo 
120,oo 
120,oo 
120,oo 
120,oo 
120,oo 
120,oo 
120,oo 

-50,oo 
-5oaoo 
-5oeoo 
-50,oo 
-50,oo 
-50.00 
-so,00 
-50,oo 
-50,oo 
-50.00 
-5otoo 
-50.00 
-50,oo 
-5o*oo 
-50,oo 
-50,oo 
-50,oo 
-5o+oo 
-50,oo 
-50.00 
-50,oo 
-5o+oo 
-50,oo 

OIO 
r 

1:;; 
1.5 
2,o 
2' 
3:; 
3' 
4:; 
5,o 
be0 
7,O 
880 
9,o 

10,o 
10,'; 
11,o 
11,5 
12*0 
12,5 
13,o 
13.5 
14*0 

10492 
9922 
9238 
9164 
7924 
7456 
6970 
6374 
5224 
5272 
3812 
2390 
3588 
5054 
7662 
8322 
9670 

10748 
12068 
11724 
11596 
11246 
11412 

132400 75+00 080 6446 
132,oo 75,oo 0,o 7238 
132.00 75eoo +5 6614 
132too 75,oo t 7616 
132,OO 75+00 1:; 5812 
132,oo 75,oo 110 7918 
132,OO 75,oo 1 ,5 5892 
132‘00 75,oo 1= 

2:; 
7694 

132,OO 75,oo 7170 
132,oo 75.00 200 7604 
132+00 75,oo 265 0476 
132,OO 75.00 2= 7034 
132,OO 75,oo 3:; 7854 

--------------------------------------------------------------------- ---------------------------------------------------------------------- 
t DUPLICATE EHTRIES INDICATE HORE THAN ONE HOLE DRILLED hT A LOMTION 

PRINT DATE: 07/07/83 PAGE 9 
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TABLE 4 
GAllHA-RAY PROFILE OF SUBSURFACE RADIOACTI'JITY IN BOREHOLES $ 

SMACK CHARACTERIZATION 

COORDINATES 
SITE-XtN,S) 
----------- --a------- 

132*00 
132100 
132,OO 
132,oo 
132800 
132,OO 
132,OO 
132tOO 
132.00 
132,OO 
132,OO 
132,OO 
132.00 
132,OO 
132600 
132,OO 
132100 
132800 
132.00 
132,OO 
132,OO 
132,OO 
132,OO 
132,OO 
132,OO 
132,oo 
132600 
132100 
132.00 
132,oo 
132eOO 

135+00 
135,oo 
135,oo 
135,oo 
135.00 
135+00 
135,oo 
135,oo 
135,oo 
135.00 

SITE-Y(E,Y) 
----------- ----------- 

75900 
75,oo 
75.00 
75+00 
75+00 
75,oo 
75,oo 
75,oo 
75.00 
75800 
75.00 
75100 
75,oo 
75,oo 
75+00 
75.00 
75+00 
75,oo 
75.00 
75,oo 
75,oo 
75,oo 
75.00 
75400 
75.00 
75.00 
75.00 
75,oo 
75.00 
75,oo 
75,oo 

180,OO 
180,OO 
180,OO 
180,OO 
180*00 
180.00 
180,OO 
180,OO 
180,OO 
180,OO 

DEPTH 
(FT) 

----- ---em 
3bO 
3.5 
3' 
4:; 
4.0 
4*5 
4+5 
5.0 
5*0 
5,5 
6.0 
640 
6.5 
7,o 
7,o 
8sO 
8.0 
9,o 
980 

lOtO 
10.0 
1100 
11eo 
12&O 
1240 
12*5 
13+0 
1310 
13,5 
1480 
14,o 

0,o 
r 

1:;; 
1’ 
2:;; 
2' 
3:;; 
3' 
4:; 
4.5 

BOREHOLE 
PROBE CPt! 
--------- --a------ 

78M 
6620 
9164 
5912 
9146 
5860 
8322 
4912 
7008 
5992 
2060 
4360 
3286 
1880 
1850 
2398 
1034 
1584 
578 

1176 
960 

1604 
1250 
2510 
1592 
7608 
8224 
2088 

10132 
11588 
2526 

24138 
20316 
22154 
20104 
22156 
14500 
10592 
8408 
7656 
8186 

------------___--___-------------------------------------------------- ------------_--------------------------------------------------------- 
I DWLICATE ENTRIES INDICATE MIRE THM ONE HOLE DRILLED AT A LOCATION 

PRINT MTE: 07/07/83 PAGE 10 
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THLE 4 
WWMY PROFILE OF SUBSURFhCE RhDIOKTIVITY IN BOREHOLES t 

SWACI( CHARKTERIZATION 

COORDIMTES 
SITE-X(N,S) 
---------m- ----------- 

135~00 
135.00 
135400 
135+00 
135,Oo 

140,oo 
140~00 
l40,OO 
140,oo 
140,oo 
140.00 
140,oo 
140100 
140,oo 
140+00 
140,oo 
140,oo 
140,oo 
140,oo 
140,oo 

145.00 
145,oo 
145,oo 
145,oo 
145.00 
145‘00 
145soo 
145.00 
145100 
145,oo 
145,oo 
145.00 
145eoo 
145,oo 
145.00 
145,oo 
145.00 
145.00 
145,oo 
145.00 

SITE-Y (E,Y) 
----------- ----------- 

180 too 
180100 
lBO,OO 
180,OO 
180.00 

-1oo,oo 
-1oo,oo 
-100 BOO 
-1oo,oo 
-100 ,oo 
-100.00 
-1oo,oo 
-100 ,Oo 
-1oo,oo 
-100.00 
-100 too 
-100 *oo 
-1oo,oo 
-100.00 
-1oo,oo 

-200 + 00 
-200 ,oo 
-?00*00 
-200,oo 
-200 s 00 
-200 600 
-200,oo 
-200,oo 
-200 ,oo 
-200,oo 
-200 + 00 
-200,oo 
-200,oo 
-2oo,oo 
-200 8 00 
-200 ,oo 
-200 * 00 
-2oo+oo 
-200 * 00 
-200.00 

DEPTH 
(FT) 

----- ----- 
5,o 
5’ 
,:;r 
4’ 
7:; 

o*o 
c 

1:; 
1’ 
2:: 
2’ 
3:: 
3’ 
4:; 
4’ 
5:;: 
4.0 
710 
8‘0 
8 ,5 

oto 
0,o 

,5 
c 

1:;; 
l+O 
1 ,5 
1 +5 
210 
2.0 
2 +5 
2’ 
3:; 
3+0 
3*5 
4+0 
4+0 
4 +5 
5,o 
5,o 

BOREHOLE 
PROBE CPH 
--------- --------- 

9372 
10738 
12012 
13064 
13282 

7516 
6764 
6546 
7602 
8912 
9098 
8560 
8426 
8546 
7734 
7462 
5878 
3646 
2644 
2544 

0424 
9078 

10684 
1138 
11626 
8714 
8216 
7244 
8256 
7176 
0394 
7454 
9592 
7626 
8530 
8W4 
8016 
7360 
6050 
6766 

-------------------------------------------------------------------- -------------------^------------------------------------------------- 
t DUPLICATE ENTRIES INDICATE MIRE THAN ONE HOLE DRILLED Al ft LOCATION 

PRINT DATE: 07/07/83 PffiE 11 
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TABLE 4 
GMHA-RAY PROFILE OF SUBSURFhCE RhDIOhCTIUITY IN BOREHOLES $ 

SHPKK CHARACTERIZATION 

COORDINATES 
SITE-X(N,S) SITE-Y(E,U) 
----------- ----------- ----------- ---------- 

145eoo -200,oo 
145,oo -2oo,oo 
145,oo -200 so0 
145.00 -200,oo 
145,oo -200 800 
145.00 -200,oo 
145.00 -200,oo 
145.00 -200 * 00 
145100 -mo,oo 
145,oo -200,Oo 
145.00 -200 600 
145,oo -2oo,oo 
145,oo -200 BOO 
145,oo -200 boo 
145,oo -200.00 
145.00 -200 * 00 
145#00 -?OO BOO 
145,oo -200 + 00 
145000 -200 so0 
145.00 -200 * 00 
145,oo -200 600 
145800 -200,oo 
145,oo -200 ,oo 
145,oo -200 * 00 

DEPTH 
(FT) 

-m--s ---- 
5' 
6:; 
640 
b’ 
7:: 
7,o 
7’ 
a:; 
8eO 
8’ 
9:; 
960 
9’ 

10:; 
10.0 
10,5 
11,O 
11,o 
11+5 
12,o 
1240 
12,5 
12,5 
13+0 

BOREHOLE 
PROBE CPII 
--------- --a------ 

6468 
5006 
5958 
4952 
4280 
3998 
3610 
4366 
3840 
4720 
7938 
6280 
8534 

11374 
11216 
11528 
11202 
11994 
13086 
12362 
13146 
12882 
13238 
12510 

180,OO -140,oo 0.0 6198 
180,OO -140,oo ,5 6746 
180*00 -140,oo 1.0 6580 
180.00 -140,oo 1= 6432 
180600 -140,oo 2:;; 6892 
180,OO -140.00 2’ 
180,OO -140,oo 3:;; 

7534 
8366 

180#00 -140,oo 3’ 9872 
180,OO -140,oo 4:: 11396 
180,OO -140,OO 4= 
180,OO -140,oo 5:; 

13238 
14090 

180,OO -140*00 5’ 11458 
18OtOO -140,oo a:;; 8948 
180,OO -140.00 6’ 5392 
180,OO -140,oo 7:; 3526 
180,OO -140,oo 8,O 3368 
180‘00 -140,oo 8 *5 9456 

------------------_____-__-_--------___-_---------------------------- ---------___-----______^-----------_--------------------------------- 
t DUPLICATE ENTRIES INDICATE HORE MhN ONE HOLE DRILLED AT A LOCATION 

PRINT DATE: 07/07/83 PffiE 12 
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TABLE 4 
GMM-RAY PROFILE OF SUBSURFACE RhDIOhCTIVJTY IN BoREHOLES t 

WAC% CHnRnCTERIZnTION 

CODRDINnTES 
SITE-X(N,S) 
----------- ----------- 

180.00 
180,OO 
180,OO 

180,oo 
180,OO 
180.00 
180,OO 
180,oo 
180 ,OO 
l%O+OO 
180,OO 
180,OO 
180,OO 
lBO+OO 
180,OO 
180,OO 
180,OO 
180,oo 
lEOtO 
180,oo 
180,OO 
180,OO 

180,OO 
180.00 
180,OO 
180,OO 
180.00 
180,OO 
180,OO 
180,oo 
180,OO 
180,OO 
180.00 
180,OO 
180,OO 
180,OO 
180.00 

195.00 
195,oo 

SITE-Y (E,U) 
---------- -----w-e- 

-140 *Oo 
-140,oo 
-140‘00 

250.00 
250,oo 
xJo*oo 
250,OO 
25ot0,oo 
250.00 
250,OO 
250.00 
250.00 
250,OO 
250.00 
250 ,oo 
250,OO 
250,oo 
250.00 
i?50.00 
250,oo 
250,oo 
250.00 

340,oo 
340100 
340100 
340,oo 
340,oo 
340.00 
340.00 
340.00 
340.00 
340,oo 
340,oo 
340+00 
340,oo 
340,oo 
340,oo 

040 
0100 

DEPTH 
(FT) 

---- ----- 
9+0 
9' 

10:; 

oeo 
0.0 

,5 
,5 

110 
1.0 
1’ 
1:; 
210 
2*0 
2 ,5 
2' 
3:; 
3,o 
3 ,5 
3' 
4:; 
4,O 
4 ,5 

060 
CI 

1:; 
1= 
2:; 
2.5 
3.0 
3' 
4:; 
4' 
5:; 
5' 
4:;; 
6’ 
7:; 

040 
15 

BDREHOLE 
PROBE CPH 
------s- --------- 

14274 
20234 
31152 

6246 
6862 
8816 
9140 

10636 
11088 
11208 
12844 
12234 
13010 
12746 
13622 
13064 
13018 
13252 
13692 
12934 
13662 
13070 

11270 
12948 
13656 
14678 
15480 
15706 
14920 
15060 
14688 
15202 
15064 
15016 
15058 
15276 
15050 

3970 
3680 

--_------------------------------------------------------------------ -----------------------------------___--_--------------------------- 
t DuPLIcnTE ENTRIES INDICATE noRE THAN 0itE tmE DRILLED n7 n mmotd 

PRINT DATE: 07/07/83 PAEE 13 
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ThBLE 4 
GiWM-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES t 

SWACK CHARACTERIZATION 

UIORDIMTES 

: : 
SITE-X(N,S) 
-------- ----------- 

195000 
195,oo 
195,oo 
195,oo 
195.00 
195.00 
195,oo 
195,oo 
195*00 
195,oo 
195,oo 
195100 
195,oo 
195400 
195 ,oo 
195.00 
195100 

SITE-Y (Ed) 
m---------- w---------- 

0,OO 
otoo 
0800 
0.00 
otoo 
0.00 
0,oo 
040 
0,oo 
0~00 
otoo 
OIOO 
0600 
0800 
0.00 
OIOO 
0,OO 

200 + 00 
200,oo 
?00,00 
200,oo 
200.00 
200,oo 
200 6 00 
mo+oo 
?00*00 

mo,oo 
200~00 
200,oo 
200~00 
200*00 
200 t 00 
200,oo 
200 + 00 
mo+oo 
200.00 
200,oo 
200,00 
mo,oo 
200,oO 

-200.00 
-200 ,oo 
-200 ,oo 
-200,oo 
-200 * 00 
-200,oo 
-200 + 00 
-200,oo 
-200.00 

oaoo 
0.00 
0,oo 
otoo 
OS00 
otoo 
OS00 
0100 
on00 
0.00 
0,oo 
OIOO 
0.00 
OIOO 

DEPTH 
(FT) 

---- --e-e 
1,o 
1’ 
2:; 
2’ 
3:; 
3’ 
4:; 
4’ 
5:; 
5’ 
4:;; 
6’ 
7:; 
7’ 
El:“0 
8’ 
9:: 

0.0 
180 
2.0 
3.0 
4,o 
LO 
6.0 
7.0 
7 95 

on0 
c 

1:; 
1’ 
2:;; 
2’ 
3:;; 
3.5 
4.0 
4.5 
5,o 
LO 
7,o 
8.0 

BOREHOLE 
PROBE C?H 
--------- --------- 

3414 
3478 
3376 
3412 
3426 
2726 
1532 
row 
1020 
1176 
1434 
1760 
1512 
1642 
1936 
2240 
2274 

10972 
6658 
5716 
4992 
3368 
3418 
5652 

10102 
11064 

4648 
4504 
3134 
3302 
2930 
3242 
3478 
3066 
2908 
1952 
1106 
872 

1364 
1320 

-----------__-__---------------------------------------------- ------- ------------------------------------------------------------^-------- 
t DUPLICATE ENTRIES INDICATE HORE THAN ONE HOLE DRILLED AT A LOCATIDN 

PRINT DhTE: 07/07/83 PAGE 14 
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ThBLE 4 
6MtM-MY PROFILE OF SUBSURFACE RhDIMCTIVITY IN BOREHOLES t 

SHPACK CHhRKTERIZATION 

COtftDIWTES 
SITE-XtN,S) 
----------- ----------- 

200 + 00 
200.00 

200.00 
200,oo 
200,M 
200,oo 
200 8 00 
mo,oo 
200,oo 
200 600 
?00*00 
200,oo 
200.00 
200,oo 
?00+00 
mo,oo 
200,oo 
200,oo 
200,oo 

200+00 
200 * 00 
200 so0 
200 4 00 
200,oo 
200,oo 
200+00 
200 ( 00 
200,oo 
200 9 00 
200*00 
200 IO0 
mo.00 
200.00 
200*00 
200,oo 

225.00 
225,oo 
225,oo 
225,oo 

SITE-Y tE,Y) 
---------me ----------- 

0~00 
on00 

200+00 
200,oo 
200,oo 
200 ,oo 
200.00 
200,oo 
200+00 
mo,oo 
200.00 
200.00 
200.00 
mo,oo 
200.00 
200,oo 
200 + 00 
mo,oo 
200 * 00 

300.00 
300*00 
300,oo 
300,oo 
300 boo 
300,oo 
300 600 
300,00 
300*00 
300 + 00 
300 +oo 
300 * 00 
300~00 
300 IO0 
300 ,oo 
300*00 

220,oo 
220,oO 
220 too 
220.00 

DEPTH BOREHOLE 
(FT) PROBE CPfi 

---em --------- ----- --------- 
9.0 1760 
9.5 2480 

010 
c 

1:; 
1 15 
2,o 
2’ 
3:; 
3’ 
4:; 
5,o 
6.0 
7.0 
880 
9+0 

10,o 
ll*O 
11,s 

9466 
9792 
9478 
9080 
7760 
6096 
4782 
4350 
4420 
4392 
3898 
3976 
4776 
5kG 
9256 
9956 
9622 

o*o 
r 

1:; 
1’ 
2:; 
2*5 
310 
3’ 
4:; 
4 15 
5,o 
5’ 
&:;I 
6’ 
7:; 
7 .5 

9798 
11770 
11036 
11534 
13124 
13532 
13648 
13872 
13938 
14206 
14734 
14578 
14692 
14438 
14066 
14326 

O&O 105234 
0,o 8882 

85 66354 
,5 9874 

====================================================================== 
t DUPLICATE ENTRIES INDICATE HORE THM ONE HOLE DRILLED AT h LOCATION 

PRINT DATE: 07/07/83 PtiE 15 
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TABLE 4 
GM+RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BOREHOLES $ 

SHPACK CHnRhCTERIZnTION 

CMRDINnTES 
SITE-X(N,S) 
----------- ----------- 

225,oo 
225.00 
225,oo 
225,oo 
225100 
225 + 00 
225,oo 
225,oo 
225,oo 
225 + 00 
225.00 
225 + 00 
225,oo 
225 + 00 
225,OO 
225.00 
225.00 
225 + 00 
225,oo 
225 + 00 
225100 
225.00 
225,oo 
225.00 
225,oo 
225,oo 
225100 
225 + 00 
225.00 
225 + 00 
225.00 
225400 
225.00 
225.00 
225.00 
225.00 
225.00 

SITE-Y (E,W) 
_---------- m---------- 

220 BOO 
220.00 
220,oo 
220 * 00 
220.00 
220.00 
220 *oo 
220 + 00 
220,oo 
220 * 00 
220900 
220.00 
220 ,oo 
220 t 00 
220,oo 
220,oo 
220,oo 
220+00 
220,oo 
220100 
220 IO0 
220 9 00 
?20,00 
220,oo 
?20*00 
220.00 
no,00 
220 t 00 
220100 
220 * 00 
220,oo 
220 b 00 
220 * 00 
220 t 00 
220 ,oo 
220,oo 
220,oo 

DEPTH BOREHOLE 
(FT) PROBE CPti 

m-v- --------- ----a -------- 
1,o 59250 
1.0 9810 
1 ,5 47754 
2:; 1’ 22687 12278 

2&O 1092; 
2 ,?I 16786 
2’ 
3:: 

10336 
19940 

3.0 67rn 
3’ 
3:; 

21404 
5238 

4,o 28414 
4,O OPP 4042 
4 ,5 
4= 
5:;; 
5*0 
5’ 
6:;: 
6.0 
6’ 
7:; 
790 
7*5 
8+0 
a+0 
8’ 
9:: 
980 
945 

10,o 
1010 
10.5 
10.5 
11,o 
11,5 

18010 
2034 

22914 
1848 

12276 
13924 

1262 
14124 
13410 
1264 

24310 
76768 

2184 
57444 
19356 
3274 

12560 
11444 
3732 

11590 
3804 

12320 
12876 

240,oo im,oo OIO 5074 
240,OO 12o*Oo ,5 6158 
240,OO 120.00 160 ?448 
240,OO 120100 1*5 7694 

------ ---------- _--__ - ----- - ------___________-_--------------  -----e-- -----------------__-------------------_-__--_----------------------- 

$ DuPLIcnTE ENTRIES INDIcnTE HORE TflnN ONE HOLE DRILLED nT n LOCATION 

PAGE lb PRINT DATE: 07/07/83 
, 
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TnBLE 4 
G&H-RAY PROFILE OF SUBSURFACE RMIOACTIVITY IN BOREHOLES t 

SHPhCK CHhRACTERIZATION 

CMRDINATES 
SITE-X(N,S) 
----------- ----------- 

240,OO 
240 + 00 
240,OO 
240,OO 
240 .OO 
240,OO 
240,OO 
240,OO 
240,OO 
240 + 00 
240800 
240 + 00 
240,OO 

250.00 
250~00 
250.00 
250.00 
250 + 00 
250,00 
250 4 00 
250,OO 
250 + 00 
250,oo 
250,oo 
250,OO 
250,oo 
250,oo 
250 + 00 
25ObOO 
250 t 00 
250,OO 
250 a 00 
250,OO 
250 + 00 
250,oo 
250.00 

280.00 
280,OO 
28OeOO 
280.00 

SITE-Y (E,Y) 
---------- --------- 

12om 
120,oo 
120 ,oo 
120,oo 
120 ,oo 
120,oo 
120 ,oo 
120 ‘00 
120,oo 
12om 
120 BOO 
120000 
120,oo 

320.00 
320 ,OO 
320,OO 
320.00 
320+00 
320 ,OO 
320.00 
320 900 
320 +OO 
320,OO 
320+00 
320800 
320,OO 
320800 
320,OO 
320 ,OO 
32OeOO 
320,oo 
320,OO 
320,OO 
320,oo 
320 ,OO 
320.00 

280,OO 
28OeOO 
280 ,OO 
280.00 

DEPTH 
(FT) 

m--v ---- 
2.0 
2’ 
3:; 
3’ 
ki;I 
4’ 
5:; 
5’ 
4:; 
7.0 
LO 
9.0 

1060 

o*o 
c 

1:; 
1= 
2:; 
2’ 
3:; 
3’ 
4:; 
4 ‘5 
5.0 
5’ 
6:; 
6’ 
7:; 
7,5 
8*0 
8’ 
9:; 
9 = 

10:; 
10,5 
1180 

0,o 
c 

1:; 
1 .5 

BOREHOLE 
PROBE CPII 
-------- -------- 

7752 
8044 
8494 

12444 
15116 
10508 

7826 
6690 
6484 
5538 
4474 
3028 
3290 

56730 
49880 
42672 
34956 
32954 
35924 
40912 
53310 
52718 
57350 
30984 
13660 
13708 
12872 
14786 
14800 
14752 
14782 
14978 
14336 
14486 
14882 
14846 

40366 
102878 
46506 
26182 

------------_-_--_---------------------------------------------------- -------------__------------------------------------------------------- 
L DmIcnTE ENTRIES ufnxnTE HIRE THnN ONE HOLE DRILLED nT n LacnTIoN 

PRINT DnTE: 07/07/83 PnGE 17 
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TABLE 4 
GMHh-MY PROFILE OF SUBSURFKE RADIOACTIVITY IN BOREHOLES $ 

SHPKK CHhRACTERIZATION 

COW1DINATES 
SITE-X(N,S) SITE-Y (E,U) 
---m------- ------I-- ----------- ----------- 

280,OO 280+00 
280.00 280,00 
280,OO 280,OO 
280,00 280.00 
280.00 280.00 
280~00 280.00 
280+00 280 t 00 
280.00 280,OO 
280.00 280 ti 00 
280~00 280,00 
280.00 280,oo 
280,OO 280+00 
280.00 280,OO 
280,OO 280 ,OO 
280,OO 280 + 00 
280,OO 280*00 
280 e 00 280 t 00 
280,OO 280,OO 
280.00 280.00 
280,00 280 000 
280, 00 280.00 
280,00 280,00 
280 + 00 280.00 
280,OO 280+00 
280.00 280 t 00 

DEPTH 
tFT) 

---w- ----- 
2#0 
2’ 
3:; 
3*5 
4.0 
4 = 
5:: 
5’ 
6:; 
6’ 
7:: 
7’ 
8:; 
8’ 
9:; 
9,5 

10.0 
10+5 
11.0 
1145 
12,o 
12,; 
13*0 
13,5 
14.0 

BOREHME 
PROBE CPH 
--------- --me----- 

24414 
50070 
34486 
25864 
10296 
3498 
1540 
1050 
914 
932 

1838 
2230 
2378 
2882 
3538 
4156 
4262 
4890 
6702 
8126 
9498 

11102 
12018 
13494 
19704 

285,oo -75 IO0 
285,oo -75 so0 
285,oo -75 ,oo 
285 t 00 -75 e 00 
28s,oo -75100 
?85*00 -75,oo 
285,OO -75 ,oo 
285+00 -75*00 
285100 -75,oo 
285.00 -75.00 
285+00 -75,oo 
285.00 -75 * 00 
285,OO -75 ,oo 
285*00 -75 + 00 

OS0 
c 

1:;; 
1 +5 
2’ 
3:; 
3.5 
4.0 
4.5 
5.0 
5 ,5 
6’ 
7:; 
8,O 

7068 
6750 
5768 
5276 
5068 
7104 
7852 
7136 
5858 
4424 
2080 
6M 
466 
542 

285.00 200,oo o*o 14132 
-------- ------------------------------------------------=============-------- ------------__---------------------------------- 

* DUPLIMTE ENTRIES INDICATE SCORE THnN OK dote DRILLED nT n mmoti 

PRINT DATE: 07/07/83 PltGE 18 
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ThBLE 4 
GM&RhY PROFILE OF SUBSURFACE RADIOhCTIVITY IU BOREHOLES t 

SHPrtCK CHARhCTERIZhTION 

COORDINATES 
SITE-XfN,S) 
---------- ----------- 

285,OO 
285~00 
285.00 
285Ao 
285,OO 
28500 
285000 
285m 
285,oo 
285,oo 
285*00 
285,oo 
285.00 
285,OO 
285,oo 
285.00 
285000 
285.00 
285.00 
285.00 
285400 
285,oo 
285.00 
285,oo 
285,OO 
285.00 
285.00 
285.00 
285100 
285.00 
285,OO 
285.00 
285.00 
285.00 
285,OO 
285,oo 
285,OO 
285.00 
2%5+00 
285400 
285,oo 

SITE-Y (E,Y) 
--------- -------- 

200,oo 
200,oo 
200,oo 
200+00 
200,oo 
200,oo 
200,oo 
200,#0 
200 .oo 
200*00 
200 ,oo 
2QO*oo 
200,oo 
2oodlo 
200,oo 
200,oo 
200,oo 
200*00 
200.00 
200.00 
200*00 
200.00 
200,oo 
200.00 
200,oo 
200+00 
200,oo 
200,Oo 
200,oo 
200 + 00 
200,oo 
200,oo 
200~00 
200*00 
200,oo 
200*00 
200+00 
200,oo 
200+00 
200,oo 
200,oo 

DEPTH 
(FT) 

---- ---- 
o*o 

45 
.5 

1.0 
l*O 
1,5 
1+5 
2.0 
2+0 
2 ,5 
2' 
3:; 
3*0 
3 ,5 
3' 
4:; 
4,o 
4' 
5:; 
5&O 
5' 
6:; 
680 
710 
7.0 
LO 
810 
9*0 
9,o 

10.0 
lO+O 
11.0 
1110 
I?,0 
1260 
iLO 
13+0 
1490 
14.0 
14+5 
14,s 

BOREHOLE 
PROBE CPtl 
--------- -------- 

5866 
13962 
7760 

10236 
7874 
9160 
8198 

10806 
8752 

10908 
8824 ' 

16684 
8716 

12708 
4242 
8234 
4768 
4858 
6244 
5210 
4808 
4946 
4986 
1592 
1912 
728 

2126 
778 

3060 
904 

3030 
3438 
3612 
2998 
4530 
3162 
2302 
1936 
2174 
2118 
2132 

---------------------------------------------------------------------- ---------------------------------------------------------------------- 
: DUPLIMTE ENTRIES INDICATE HORE THAN ONE HOLE DRILLED AT A LOCATION 

PRINT DATE: 07/07/83 PAGE 19 
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TABLE 4 
GMWRAY PROFILE OF SUBSURFKE R#IOKTIVITY IN EOREHOLES t 

SWFiCK CHARACTERIZATION 

CDDRDINhTES 
SITE-X(N,S) SITE-YIE,W) 
----se----- m---v------ ----e------ e_--------- 

285,oo 430,oo 
285.00 430,oo 
285.00 430800 
285,oo 430*00 
285.00 430600 
285+00 430100 
285.00 430,oo 
285.00 430‘00 
285.00 430,oo 
285.00 430,oo 
285.00 430,oo 
285.00 430.00 
285400 430100 
285,oo 430.00 
285,OO 430,oo 
285.00 430+00 
285,OO 430,oo 
285,oo 430*00 
285100 430,oo 
285,OO 430.00 
285+00 430,oo 
285+00 430.00 
285+00 430,oo 
285,OO 430,oo 
285,OO 430100 
285.00 430,oo 
285,OO 430,oo 
285.00 430.00 
285,OO 430800 
x+00 430000 
285,OO 430+00 
xi,00 430.00 
285100 430,oo 
285.00 430,oo 
285.00 430900 
285.00 430.00 
285,OO 430,oo 
285+00 430,oo 
285,OO 430,oo 
285,oo 430,oo 
285,OO 430,oo 
x,00 430,oo 

____--------___-__---------------------------------------------------- __---------------------------------------- ---------------------------- 
1 DUPLICATE ENTRIES INDICATE NOORE THhN ONE HOLE DRILLED AT tt LOCATION 

DEPTH 
(FT) 

----- -a--- 
0,0 
0.0 

15 
c 

1:; 
l+O 
1 ,5 
1’ 
2:: 
2.0 
2 45 
2.5 
3*0 
310 
3 $5 
3' 
4:; 
4+0 
4 15 
4' 
5:"o 
50 
5' 
6:; 
640 
7.0 
7*0 
8+0 
8+0 
9,o 
?*O 
9' 

10:; 
10.0 
10,s 
11.0 
lll0 
lie5 
llb5 
12,o 
l?*O 
12,5 

BDREHOLE 
PROBE CPtl 
----m-v-- m------- 

10604 
7744 

12852 
10464 
17038 
13032 
19834 
18976 
20242 
23434 
19594 
20286 
19230 
18434 
18840 
15402 
16714 
13610 
13670 
9974 

11804 
6512 
6318 
9356 
5908 
5146 
2176 
7004 
3844 
7074 
6492 
9842 

10016 
10790 
11382 
12442 
12484 
12910 
12714 
12564 
12426 
1232a 
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TABLE 4 
GMWRAY PROFILE OF SURSURFACE RADIOACTIVITY IN BOREHOLES t 

SHPhCK CHARACTERIZATION 

COORDINATES 
SITE-X(N,Sl 
----------- ---------m 

285,oo 
285000 
285,oo 
2B5,oo 
285,oo 
?85+00 

300,oo 
300,oo 
300,oo 
300~00 
300,oo 
3Ob.00 
300.00 
300100 
300*00 
300,oo 
300 ,oo 
300 4 00 
300,oo 
300 + 00 
300*00 
300~00 
300*00 
300100 
300,oo 
300,oo 
300,oo 
300,oo 
300+00 

300,oo 
300 ,oo 
300,oo 
300,oo 
300,oo 
300,oo 
3Oo+oo 
300~00 
300,oo 
300*00 
300*00 

SITE-Y (Ed) 
---------- --------me 

430,oo 
430.00 
430 ,oo 
430900 
430 ‘00 
43om 

2a0,oo 
200+00 
200100 
2ao*oo 
200 000 
200 + 00 
200,oo 
200 ,oo 
200,oo 
200 4 00 
200100 
200+00 
200 600 
200 t 00 
200,oo 
200,oo 
200,oo 
200.00 
200 900 
200 l oo 
200 so0 
200.00 
200,oo 

300+00 
300 800 
300,oo 
3ootoo 
300+00 
300,oo 
300+00 
300,oo 
300 t 00 
300,oo 
300,oo 

DEPTH BOREUOLE 
(FT) PROBE CPti 

---- ----we-- m--e --------- 
12,5 12472 
13,o 12642 
13,o 12844 
13.5 13014 
13,5 13442 
14.0 12800 

0,o 
r 

1:: 
1 ,5 
2.0 
2+5 
3.0 
3’ 
4:; 
4 +5 
5.0 
6.0 
7+0 
8+0 
9,o 

10.0 
10+5 
11.0 
11+5 
12,o 
13,o 
14*0 
14.5 

12646 
12212 
8332 
0464 

10152 
9886 

12432 
7316 
5976 
5406 
4976 
1688 
1534 
2098 
2306 
3584 
4086 
3964 
3584 
3660 
2948 
2022 
2066 

o+o 
r 

1:; 
1’ 
2:; 
2’ 
3:; 
4.0 
5*0 
6.0 
790 

10382 
7800 
8204 

12040 
9618 
6094 
4994 
3998 
2992 
2530 
2684 

=============================================~======================= 
f DUPLICATE ENTRIES INDICATE HORE THAN ONE HOLE DRILLED AT A LOCATION 
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TABLE 4 
GAHM-RAY PROFILE OF SUBSURFACE RADIOACTIVITY IN BDREHOLES $ 

SHf'ACK CHMACTERIZATION 

COORDINATES 
SITE-X(N,S) SITE-Y(E,Y) 
----------- ---------- ----------- ---------- 

300,oo 300,oo 
300,oo 300,oo 
300+00 300,oo 
300,00 300,oo 
300.00 3a0,oo 
300~00 300*00 
300.00 300,00 
300+00 300~00 
300+00 300,oo 

DEPTH BOREME 
(FT) PROBE CPH 

---mm --------- ----- --------- 
8.0 3212 
9,o 3948 

10.0 5782 
10,5 10448 
ll*O 12152 
11,s 13274 
12,o 14818 
12,5 13954 
1340 13454 

300,oo 400,oo 
300~00 400,oo 
300*00 400+00 
300*00 400,00 
300,00 400*00 
300*00 400,oo 
300+00 400,oo 
300.00 400*00 
300+00 400,oo 
300,oo 400+00 
300,oo 400,00 
300,oo 400+00 
300100 400.00 
300,oo 400.00 
300.00 400+00 
300.00 400+00 
300,oo 400,oo 
300*00 400,00 
300,oo 400,oo 
300~00 400,oo 
300,oo 400~00 
300,oO 400*00 

080 
r 

1:: 
1’ 
2:;; 
2.5 
3,o 
3' 
4:: 
5+0 
610 
J,O 
8,O 
9,o 
9' 

10:; 
10,5 
11,o 
11+5 
1280 
12,5 
13.0 

3624 
5286 
5358 
5226 
5650 
5520 
4768 
4198 
3220 
2074 
2242 
2846 
3922 
6874 
7532 
8290 

101&b 
12620 
12456 
12956 
12486 
12276 

320+00 380,oo 080 13786 
320.00 38OeOO r 

320,OO 380,OO 1:; 
10488 
8812 

320,oo 380,OO 1’ 6004 
320,OO 380,oo 2:; 5400 
320.00 380.00 2' 3956 
320,oo 380,OO 3:; 2786 
320,oo 380,OO 3' 
320,OO 380,oo 4:; 

2806 
3236 

--------------------------------------------------------------------- -----------------------------------_____---_------------------------ 
t DUPLICATE ENTRIES INDICATE ME THdN ONE HOLE DRILLED AT A LOCATION 
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TABLE 4 
GMHh-RAY PROFILE of SUBSURFACE RADIMCTIUITY IN BDKEHOLES $ 

SHF’hCK CMRACTERIZI1TION 

CWRDINATES 
SITE-X(N,S) SITE-Y(E,W) 
---------- -------- ---------- --------- 

320100 380 BOO 
320,oo 380,OO 
320*00 380,oo 
32O*oo 380.00 
320.00 380100 
320.00 380.00 
320+00 380.00 
320400 3BO*OO 
320,OO 380,oo 
320,Oo 3B0,oo 
320,OO 380 000 

EDREHOLE 
PROBE WH 
-------- -------- 

4476 
4782 
8972 

11076 
11922 
13546 
13964 
14236 
14128 
14246 
15626 

340.00 ibO,OO 
340000 160 +OO 
340‘00 160.00 
340,oo 160+00 
340.00 160,OO 
340,oo 160,OO 
340 * 00 160,oo 
340.00 160 +oo 
340 # 00 160.00 
340.00 lbO+OO 
34OlOo lbOsO0 
340,oo 160 600 
340.00 160 .OO 
340,oo 160,OO 

DEPTH 
(FT) 

m--w ---- 
4= 
5:; 
5’ 
6:; 
6” 
7:; 
7’ 
8:; 
8’ 
9:; 
9 .5 

0,o 
c 

1:; 
1+5 
2.0 
285 
3.0 
4.0 
510 
640 
?,O 
8+0 
9,o 
9 *5 

o+o 
I 

1:; 
1 +5 
2,o 
2 +5 
3,O 
3’ 
4:; 
4,s 
5,o 
5’ 
6:; 
6' 
7:; 

3462 
4136 
4590 
4222 
3800 
3930 
4144 
lb68 
1296 
1668 
1368 

508 
488 
596 

340,oO 3BO.00 51420 
340,oo 380,oo 41858 
340 * 00 38OdO 20444 
340,oo 380 ,OO 18084 
340.00 380.00 lb442 
340+00 380,oo 17486 
340.00 380,OO 14332 
340800 380 ,OO 12982 
340,oo 380.00 11830 
340,oo 380400 13996 
340.00 380.00 16062 
340,oo 380 ,OO 16232 
340,oo 380,OO 17040 
340900 380,oo 17274 
340400 380,OO 17024 

---------------------------------------------------------------------- _-_-------------------------------------------------------------_-- 
t DUPLICATE ENTRIES INDICATE MORE THlW ONE HOLE DRILLED AT A LOCATION 
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TABLE 4 
GMHkRM PROFILE OF SUBSURFKE RhDIOhCTIVITY IN BOREHOLES t 

SHPACX CHARKTERIZATION 

C00RDIMTES 
SITE-X(N,S) 
----------- ___------- 

340+00 
340.00 
340,oo 
340,oo 
340,oo 
340.00 
340,OO 
34OeOO 
340,oo 
34O+OO 

360*00 
36O*oo 
36OaOO 
36O.00 
360+00 
360+00 
360,oo 
360.00 
360,oo 
360.00 
360,oo 
360.00 
360,oo 
360 + 00 
360,OO 
360 e 00 
360,OO 
360 8 00 
360.00 
360,OO 
360,OO 
360.00 
360,oo 
3bo.00 
360,oo 
360.00 
400,oo 
4OO,OO 
400,oo 
4OO,OO 
400*00 

SITE-Y(E,U) 
------e- m-------- 

380+00 
380,OO 
380,oo 
380,OO 
380800 
380,OO 
380900 
380,OO 
380,OO 
380.00 

300 ,oo 
300+00 
300,oo 
300 + 00 
300+00 
300+00 
300,oo 
300 * 00 
300,00 
300.00 
300 so0 
300+00 
300*00 
3OO,oo 
300,oo 
300 IO0 
300,oo 
3oo+OO 
300 too 
300 9 00 
300+00 
300 + 00 
300 ,oo 
300+00 
300,oo 
300 9 00 
300*00 
300+00 
300*00 
300*00 
300100 

DEPTH 
IFT1 

m-w-- ---- 
7.5 
8.0 
8’ 
9:; 
9c 

10:; 
10,5 
11,o 
11,5 
12,O 

0,o 
57 

1:;; 
1 ,5 
2,o 
2’ 
3:; 
4.0 
5@0 
5.5 
610 
6.5 
780 
7’ 
0:;; 
a= 
9:; 
9’ 

10:: 
10+5 
1110 
11,5 
1210 
12e5 
1380 
13.5 
010 

r 

1:: 
1’ 
2:;; 

BOREHOLE 
PROBE ml 
-------- -m-e---- 

15496 
14432 
13bO2 
12630 
12242 
12344 
11532 
10816 
11346 
11580 

4972 
55146 
5524 
5536 
5526 
3934 
3456 
2920 
3852 
4832 
6376 
9276 

10536 
10184 
10358 
10444 
10602 
10320 
9926 

10152 
10386 
10364 
lObO2 
10192 
10042 
10152 
6778 
8216 

10046 
9386 
8416 

===========================--===------------------- -------------===============----I------- ------es 

$ DUPLICATE ENTRIES INDICATE ~IORE THAN ONE HOLE DRILLED 197 n LOCATION 
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TnBLE 4 
GMM-RAY PROFILE OF SLlBSURFnCE RnDIDhCTIUITY IN BOREHOLES $ 

SHPACK CHnRACTERIZnTION 

CODRDINATES 
SITE-X(N,S) 
----------- ----------- 

400,oo 
400,oo 
400,00 
400,oo 
400,oo 
4oG,oo 
400,oo 
400.00 
400*00 
400100 
400*00 
400,oo 

435,oo 
435,OO 
435,oo 
435100 
435,oo 
435,oo 
435400 
435100 
435,oo 
435.00 
435.00 
435.00 
435,oo 
435,oo 
435,oo 
435‘00 
435,oo 
435100 
435,oo 
435,oo 
435,oo 
435+00 
435.00 
435*00 
435,oo 
435.00 
435,oo 
435,oo 
435,oo 

SITE-Y(E,Y) 
---------- ----------_ 

300,oo 
300,oo 
300,oo 
300+00 
300,oo 
300*00 
300~00 
300.00 
300,oo 
300.80 
300,oo 
300,oo 

348100 
348800 
348,OO 
348,OO 
348800 
348.00 
348.00 
348.00 
348.00 
340.00 
348600 
348.00 
348100 _ 
348,OO 
348100 
348.00 
348000 
348,OO 
348000 
348,OO 
348,OO 
340+00 
348,OO 
348.00 
348.00 
348,OO 
348,OO 
348.00 
348,OO 

DEPTH 
(FT) 

em--- ---- 
2' 
3:; 
3' 
4:; 
510 
6.0 
7+0 
8.0 
940 

10.0 
1140 
11.5 

010 
0.0 

45 
c 

,:;I 
1,G 
1 15 
1’ 
2:;: 
?*O 
265 
2' 
3:; 
3*0 
3 65 
3' 
4:; 
490 
4 *5 
4= 
5:; 
5.0 
5' 
5:; 
be0 
b,O 
6 .5 
6' 
7:; 

BOREHOLE 
PROBE CPH 
--------- --------- 

8142 
6628 
8226 

10032 
11906 
12136 
11522 
10726 
11162 
11210 
11110 
11232 

388872 
47012 

460652 
66402 

512314 
74206 

481758 
54994 

415908 
32910 

253818 
18684 

M5910 
14468 

186094 
13860 

179904 
13236 

M2284 
11692 

165824 
11386 

k63384 
11112 

106350 
10284 

113518 
10474 

131260 
=============================================~========~===========~== 

s DufmnTE ENTRIES mxcnTE tm~ THAH 0NE HOLE DRILLED AT n Lobmo~ 
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ThELE 4 
GMM-RAY PROFILE OF SUBSURFACE RhDIOhCTIUIlY IN BOREHOLES t 

SHPACK CHnRnCTERIZATION 

COORDINATES 
SITE-XIN,S) 
__--------- ----------- 

435,oo 
435,uO 
435100 
435,oo 
435*00 
435,oo 
435.00 
435000 
435.00 
435,oo 
435.00 
435.00 
435,oo 
4x,00 
435aoo 
435.00 
435100 
435,oo 
435,oo 
435.00 
435.00 
435,oo 

SITE-Y (E,U) 
_---------^ ----------- 

348 BOO 
348.00 
348 ,OO 
348 .OO 
348.00 
348,OO 
348000 
348.00 
348.00 
348,OO 
348 ,OO 
348.00 
348 100 
348.00 
348,OO 
348.00 
348.00 
348.00 
348800 
348 t 00 
348,OO 
348,OO 

496800 296,OO 
496,OO 296,OO 
496,OO 296,OO 
496 0 00 296.00 
496.00 296 + 00 
494 + 00 296.00 
496.00 296,OO 
496.00 296.00 
496.00 296,OO 
496.00 296.00 
496100 296,OO 
496.00 296.00 
496*00 296.00 
496.00 296,OO 
496,OO 296 ,OO 
496.00 296.00 
496100 296aOO 
496.00 296,OO 
496.00 296,OO 

DEPTH 
(FT) 

----- ---- 
740 
7 15 
7' 
8:; 
8,O 
8 a5 
8’ 
9:; 
9,o 
9 $5 
9’ 

10:; 
1060 
10.5 
10,5 
11.0 
11*0 
1115 
12.0 
12,O 
17.15 
1215 

0,o 
010 

15 
r 

1:; 
1,o 
1 a5 
1= 
2:; 
2.0 
2 #5 
2’ 
3:; 
3*0 
3 .5 
3’ 
4:; 
4,o 
4 .5 

BOREHOLE 
PROBE C?Ii 
m--s----- _------- 

10070 
26498 
10202 
21020 
10154 
21204 
10378 
15938 
10842 
14094 
10992 
13216 
10914 
13792 
10606 
13908 
10384 
10760 
13696 
11308 
15454 
11636 

61580 
59878 

103070 
bb?lb 

lOGo2 
55482 
65844 
38662 
43330 
27300 
19072 
21088 
12282 
18328 
12298 
17140 
12450 
17514 
15968 

------------------_-_-------------------_---_------------------------ ------------------_----------------------~------------------------- 
t DUPLICATE ENTRIES ItmICnTE HORE wiH ONE HOLE DRILLED nT n LOCATION 
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TnBLE 4 
GMM-RAY PROFILE OF SUBSURFnCE RnDIOhCTIUITY IN BOREHOLES t 

SHF'ACK CHnRnCTERIZnTION 

CDDRDIMTES 
SITE-X(N,S) 
---------- ----------- 

496,OO 
49beOO 
496,OO 
496.00 
496,OO 
496,OO 
496400 
496.00 
496.00 
496.00 
496.00 
496,OO 
496,OO 
496,OO 
496.00 
496.00 

500,00 
500+00 
500,oo 
500,oo 
500,00 
500,oo 
500#00 
500~00 
500,oo 
500+00 
500*00 
Mo+oo 
!ioO~OO 
500+00 
500*00 
500,oo 
!ioo,oo 
500,oo 
500,oo 
500+00 
500,oo 
500,oo 
500.00 
500,oo 
500.00 

SITE-Y(E,U) 
---------_ ---------- 

296800 
296,OO 
296800 
296.00 
296800 
296,OO 
296,OO 
296,OO 
296aOO 
296+00 
296,OO 
296,OO 
296600 
296.00 
296,OO 
296.00 

400,oo 
400,oo 
400.00 
400+00 
400,oo 
400,oo 
400,oo 
400,oo 
400,oo 
400,oo 
400,oo 
400*00 
400~00 
400,oo 
400,oo 
400.00 
400,oo 
400.00 
400,oo 
400*00 
400*00 
400~00 
400 a00 
400,00 
400,oo 

DEPTH 
(FT) 

----- - ---- 
Se0 
5,O 
5‘5 
600 
6,O 
6' 
7:; 
7,o 
7r 
8:; 
9,o 

lOsO 
ll+O 
12.0 
1310 
13,5 

0.0 
r 

1:; 
1’ 
2:: 
2,s 
360 
3' 
4:; 
4' 
5:; 
r D JtJ 
6,O 
bf 
7:; 
7' 
8:; 
8' 
9:; 
9' 

10:; 
10.5 
ll+O 
11.5 
1260 

BOREHOLE 
PROBE ml 
me----- ---w--- 

13022 
17660 
18176 
12854 
16086 
14094 
13620 
13014 
13428 
1330b 
12716 
12490 
12384 
12204 
12056 
13316 

6182 
7226 
7650 
7710 
8402 
8862 
8680 
8154 
8482 
9506 
9968 

10028 
10446 
10432 
10886 
10764 
10628 
10502 
10252 
9806 
9434 
9242 
9190 
9002 
8852 

====================5=================================================== 

t DUPLICATE ENTRIES INDICATE noes THnR 0RE RULE DRILLED nT n LIGATION 
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TABLE 4 
t3uwtiw PROFILE OF smuwa RnwoncTIvm Iw BOREHOLES f 

WPhCK CHARACTERIZATION 

CWIRDINhTES 

I : 
SITE-XM,S) 
_-e-----e- _---------- 

500,00 
500,oo 
500,00 

SITE-Y (E,W) 
m---------- e---------- 

400~00 
400*00 
400,oo 

520,OO 80,OO 
520+00 80,OO 
520+00 80,OO 
520,OO 80,OO 
520,OO 80.00 
520,oo 80.00 
52OtOO 80.00 
520.00 80900 
520,oo 80.00 
520.00 80,OO 

520,oo 
520,oo 
520400 
520.00 
520,OO 
520,00 
520.00 
520,oo 
520,oo 
520~00 
520,OO 
520,oo 
520,OO 
520,oo 
520.00 
520.00 

320.00 
320,oo 
320,OO 
320,OO 
320.00 
320,OO 
320,OO 
320,OO 
320,OO 
320+00 
320.00 
320.00 
320,oo 
320,OO 
320+00 
320,OO 

540,oo 
540,oo 
540.00 
540100 
540 t 00 
540,oo 
540‘00 
540,oo 
540.00 
540,oo 

160.00 
160.00 
lbO.00 
lbO,OO 
lbO+OO 
lbO,OO 
lb0 e 00 
lbO,OO 
160,OO 
lbO.00 

DEPTH 
(FT) 

--es --e-e 
1265 
13.0 
13.5 

o+o 
b5 

lb0 
1.5 
2+0 
2' 
3:; 
3' 
4:; 
4,s 

0.0 
c 

1:; 
1 15 
260 
2' 
3:; 
3' 
4:;; 
4= 
5:; 
5' 
6:; 
6.5 
7,o 
7.5 

0.0 
c 

1:; 
1 = 
2:; 
2' 
3:; 
3' 
4:; 
4 es 

BOREHOLE 
PROBE cm 
_------- -e-w---- 

9046 
9302 
9862 

5432 
5456 
6912 
9062 

10796 
7484 
5406 
4786 
6222 
5934 

23644 
25354 
29964 
33920 
35750 
21324 
18506 
14862 
13696 
13822 
13858 
13686 
13652 
13240 
13038 
12850 

21866 
86874 
53570 
26948 
12500 
7222 
7610 
9284 
8576 
7106 

--------- --------- - -------- - ------ ---------------------------------- - I--_----__-__--__-___I___--___I__---__----------------_---------  

t D~PLWE ENTRIES ImcnTE tm~ THnN ONE HOLE DRILLED AT n LOCATION 

PRINT DATE: 07/07/83 
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TABLE 4 
GAMh-RAY PROFILE OF SUBSURFACE RMI0ACTIVITY IN BOREHOLES t 

SHPACK CHARACTERIZATION 

COORDINATES 
SITE-X(N,S) SITE-Y(E,U) 
----------- ---------- --m-------m ---------- 

bOO,OO 400,oo 
600+00 400,oo 
bOO.00 400,oo 
bOOtO 400*00 
bOO,OO 400*00 
600.00 400*00 
bOO,OO 400,oo 
6OO,OO 400,oo 
boo,00 400,oo 
6OO,OO 400,oo 
boo,00 400‘00 
600,OO 400,oo 
boO~O0 400,oo 
6OO+OO 400*00 
600,OO 400,oo 
600.00 400,oo 
bOO,OO 400,oo 

DEPTH 
(FT) 

---- ---- 
o,o 

,5 
la0 
1' 
2:; 
2' 
3:; 
3' 
4:; 
5+0 
6+0 
7.0 
880 
9,o 

10,o 
11.0 
12lO 

BDHEHOLE 
PROBE CPtl 
-------- -------- 

8758 
10594 
12bO8 
13022 
12496 
11472 
10748 
10952 
11264 
11744 
11054 
10436 
9976 

10430 
11586 
11410 
12404 

-------------------------------------------------------------------- ------------------_-------------------------------------------------- 
Y DUPLICATE ENTRIES INDICATE HORE THAN ONE HOLE DRILLED AT n LOA~TION 
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TABLES 

EXTENT OF SURSURFACE COHTMINATIDW AS INDICATED BY SCIWTILLATION FltOBE (SPA-31 LOGGIWG 

SWACK CHARACTERIZATION 

sITE-x~w!s) 
------- c--------- 

SITE-Y (Ed) 
=====z====E 

-6O*OO 
30,oo 
35.00 
45,oo 
60*00 
70,oo 
80.00 
85400 
90.00 

100*00 
100~00 
106.00 
llOIO0 
120100 
f32.00 
135.00 
140,oo 
145100 
180+00 
180,OO 
1B0.00 
1?55too 
200*00 
2ooboo 
200.00 
ZQO*OQ 
225.00 
240.00 
250,oo 
280,OO 
285,OO 
2e5+00 
285100 
300~00 
300*00 
300.00 
320.00 
340,oo 
340.00 
360,OO 
435.00 
496.00 
500~00 
52om 
520,oo 
540100 
#O A0 

C#RIrIHATES 

-4om 
-100.00 

60.00 
-25.00 

-180,oo 
190100 

40100 
l!is*oo 
-90,oo 
100.00 
240.00 

-194.00 
140.00 
-50.00 

75.00 
180.00 

-100~00 
-2#+oo 
-140.00 
25OeOO 
340800 
00‘00 

-2OO*oo 
00,oo 

2OO*oo 
300‘00 
220+00 
120,oo 
32Qaoo 
280,OO 
-x+00 
200~00 
430.00 
200~00 
300+00 
400*00 
380.00 
160dO 
380.00 
300*00 
348.00 
296.00 
400,oo 
80‘00 

320800 
160.00 
400*00 

A-115 

WTH 
(FTj 

----- ----- 

0.0 
0.0 
7.5 
010 
0.0 
0.0 
5.5 
0‘0 
0.0 
3+0 
0,o 
0.0 

ll*! 
OeG 
0.C 
3,@ 
0.0 
O*G 
o+o 
o+o 
OS0 
0.0 
0,o 
0.0 
010 
0.0 
9,o 
0.0 

11.0 
440 
0.0 
0.0 
4.5 
o+o 
0.0 
0.0 
0.0 
0,o 
8.0 
000 

10.0 
790 
0 l G 
0.0 
b+O 
5+0 
0,o 



I_-. -.---. 



TABLE b 
RADIOMUCLIDE COKENTRATION IN SURFACE MATER SMPLES 

SIMX CHARACTERIZATION 

---CONCENTRATION (pCi/l t/- 2 SigrQ)---- 
SITE-X(N,S) SITE-Y(E,W) URANIW234 UMNIUW-235 UMNIUH-238 
----------- ----------- ------w---- -----I---- ----------- ------------- -- -------- --- ---- ------ --- -----________ -------______ 

250,oo 460,OO 12,o t/- 1,o A t/- ,2 6.3 t/- ,b 
250,oo 520.00 147 t/- 43 < .l ,8 t/- ,2 
350,oo 450,oo lb.0 t/- 1,o .6 +I- J 204 t/- +3 
350.00 52om 2,4 tf- 14 12 t/- ,I .8 t/- +3 
450,oo 440,oo 13.0 t/- 1,o 4 +/- ,? 167 t/- 13 
470,oo 51oAo 3.7 +I- ,4 ,1 t/- ,1 1.5 t/- ,3 
520.00 450,oo 2,s +/- .3 +l +I- ,1 ,5 t/- ,2 
b40,OO bOOa 1.0 +/- *2 < ,l ,3 t/- a1 
700~00 300,oo ,b t/- ,2 C 11 la1 t/- +3 
760.00 400,oo *3 t/- +l c: ,l *2 t/- bl 
790100 500,oo +3 t/- ,1 < *l 2 t/- ,l 
798.00 200~00 ,4 t/- t 2 ,:I 6 1 ,3 +I- ,2 
820,OO bO,OO 4,b t/- ,5 ‘3 +/- *2 21.0 t/- 1,o 
820,OO 100.00 ,7 t/- al < ,l ,7 Cl- ,l 
896,OO 50*00 5,2 t/- ,3 ,3 +/- *1 14.0 t/- 1.0 

===================================================================================================================== 
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SITE-XtNTSj 
----------- ----------- 

?()1:, OC! 
26+OC 
22:, ( co 
Zbi! ~ Q.c 
266 ( 3,: 
300 ,?O 
j$G,(J:i 
r-,i (\a.. SJLCI". 
j&I ,oc 
400 706 
400, ‘I? 
44;1.01? 
440 * 00 
4::: . !‘: 
48C, I$) 
m.oc 
Q,J, @<! 
520 ,011 
5 20 ( 0 p 
;$j, (ii; 
560, fjil I. 
5bC,OO 
546,X 
?((I, 06 
?$‘.(!I 
79G.00 
7?E,00 

821 t 00 
820, [![I 

89t.+OO 

TABLE 7 

RADIONUCLIBE CUNCENTRATIIJN IN SEDItiENT SAHPLE 
SHF'kCk CHARACTERIZATION 

CONCENTIIF_TION pCi/g 

SITE-Y(EvW' 
-------_-_- ----------- 

460.00 
460100 
494.00 
46060[ 
5[,0, $0 
460, OC 
500 * 00 
500 e 00 
S& ,$:’ 
460 t 00 
500,oo 
4bO‘OC 
500 t $0 
450 ‘CG 
500.00 
500 + 017 
420,OO 
460,01! 
5oiJ 4 00 
4?OIOci 
460100 
500+09 
600 ,OO 
300,OQ 
400‘00 
506,OC 
200 ‘ 06 

br,,OO 
1OC~*O6 

50,OQ 

RAD!Uyi-q LL 
------------_ --------__-__ 

$4 t/- ,o 
,4 +/- +Q 
14 t/- 10 

t 
$3 ti- ,o 

t 
,4 t/- ,o 

r 
,3 t!- +o 

$ 
.:’ ti- +o 
,4 t/- +o 
e3 - $/- ,[t 
*4 t/- +c 
14 i;- 60 
+t -I:- + !? 
64 ?/- ,G 
,5 t:'- +o 
$6 ii- ,r, 
16 t.;- .o 

L 
+4 t/- ,i’ 
$4 ?.‘- ,6 
at- si- ,G 
$5 t/- ,o 
14 $/- ,o 

1‘2 ii- 41 
*5 ti- IO 

1,: t/- $1 
65 t/- 10 

+/- 2 Signa 

URkNIUh-235 
------------- ------------- 

+ 034 
,032 
+ 058 
+ 364 
,026 
6 cc2 
‘036 
+OdO 
,047 
,257 
,03t, 
114t 
*ES 
*12t. 
,041 
,060 
2 , t it 1 

, it3 
,260 
.O% 
,006 
,169 
,034 
,049 
,034 
,0:‘4 
,025 
,024 
,OiG 

--,r tva.! 

URkiW+'3~ a. 
-------_--_-_ -------e-e___ 

+3 ti- +1 
,? l’- ,I / 
$2 si- 41 

I 
,2 ti- .1 

t 
43 +i- ,I 

1 
.3 t/- $1 

rt 
G2 t/- 11 
,2 t>‘- + 1 
,7 ti- 41 
,7 t:- ,i 
42 t/- I! 
*l +I‘- $1 
,4 fl’- ,I’ 
*3 t/- 11 
+7 t/- 81 
+4 t/- ,1 

t 
b3 t/- +? 
$1 t!- *1 
,? +?‘- *z 
+I $‘- +I 
+; t/- +i 
,! $:‘- * 1 
,! t.;- ,1 
,1 t/- ,1 
.I ti- +1 

------------------------------------------------------------------------------------------------------------------ --________--______-_---------------------------------------------------------------------------------------------- 
1 - NC KTECTAELE ACTIVITY 

U-235 CONCENTMTIONS~ UITH NO INDICATED UNCERTAINTY, WERE ANALYZED kT ORNL WITH W COHFIDENCE, RAHGING FROI 
?+5t TC; 4902, (REF.5: 

PAGE 1 
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SITE-X(N,S) SITE-Y(E,Y) 

-b&o0 
14,lO 
30,oo 
35*00 
40.00 
42.50 
42.80 
45.00 
54.67 
7om 
80.00 
83.60 
85.00 
w+oo 

100*00 
106.00 
110,oo 
120*00 
132.00 
135,oo 
145aoo 
145m 
173,90 
lBOd0 
180100 
lBO*OO 
100~00 
200,oo 
200‘00 
zoo*00 
2Oo+oo 
225.00 
240.00 
250+00 
2BO.M 
285Ao 
2B5.00 
300*00 
300,oo 
300.04 
320.00 
321.50 
340,OO 

-40.00 
594,oo 

-100&D 
#do 

300,OO 
164.80 
-&7,20 
-25m 

-155so 
190,Qo 
40,oo 

- 242.50 
155.00 
-9otoo 

-100.00 
194 100 
14otoo 
-50~00 
75.00 

lBO&O 
-2oo*oo 

200,oo 
482 .OO 

-140*00 
-100~00 

250,OO 
340.00 

-200 * 00 
OdO 

200,oo 
300,oo 
no,00 
120.00 
320&o 
zBo,oo 
2OOAO 
430,oo 
200.00 
300,oo 
400,00 
380.00 
5BO.00 
160,oo 

IWOWCUDE COHCE~TION IN GROUND WEB SWLES 
SM’hcK CMRACTERI2hTIDN 

------------<~E~TI@& (pCi/l +/- 2 Sig#)-------------- 
RhDIW226 UHNIUH-234 UMWft-235 UWWtt-238 
-------m-- -----w---w ----------- ------------ ---w----- ----------- --I-------- ----------- 

.B +/- ,2 
270.0 +I-8&O 

< 61 

.b tJ- .2 
*0 t/- 82 
+7 +/- .2 

2.0 +I- 98 

8.0 if- 2+0 
.6 t/- .2 

1.3 t/- 14 
1,4 t/- 14 

,5 t/- *I 
,4 tJ- ,l 

< 2.0 
,9 t/- *3 

.5 +/- ,? 
,2 t/- *l 

9,O tJ- 3.0 
34.0 t/-10.0 

,9 t/- *3 

a4 t/- ,I 
J t/- tl 

be0 +I- 2.0 
1.6 tf- .5 
1.3 t/- 14 

76.0 t/-23*0 

2,5 +I- eB 
*3 t/- 81 

1,9 tf- .b 
,8 +I- .2 

9.0 +/- 3.0 

,b tJ- .2 

2540 t/- 3.0 
,l +/- (1 
.3 t/- *2 

12.0 t/- 2*0 
,4 +I- .2 

5.3 tf- .b 
1.1 +I- *2 
3.0 t/- t4 

.b tJ- .2 
,7 t/- ,3 

141 +/- *3 
1,4 t/- ,3 

1740 t/- 2.0 
2.3 tf- .5 

,8 +I- .3 
,3 t/- ,2 

14.0 t/- 1.0 
B+O tJ- l+O 
6,O t/- .4 

530.0 t/- 10.0 
263 tf- a6 

48 tJ- .2 
61 t/- 81 

4,o t/- 06 
< ,3 

600 tJ- 1.0 
4,o t/- 1.0 

< al 
2,b +/- I,1 
4.3 t/- ,b 

< .I 
3040 t/- 3.0 
19,o t/- 1.0 

900.0 t/- 20,o 
3900.0 t/-100*0 

170,o t/- lo+0 
1765 t/- 180 

.5 t/- .2 
< *2 
< *2 

I20,O t/- 10.0 
1,l t/- *3 

34,o t/- la0 

< lb4 19.0 t/- 2.0 
< ,l *2 t/- ,1 
< .l *3 t/- .2 
< 04 12,o t/- 2.0 
< ,l $7 t/- *2 
< ,2 l 0 t/- ,2 
< ,l 161 if- *2 

*2 t/- +l 14 t/- *2 
< *1 3 +/- *l 
< ,2 .2 t/- *2 
< d < bl 

,l t/- bl 1.6 tf- +3 
*5 t/- .3 10.0 t/- 1.0 

( 12 1,5 t/- *4 
.UJ- .2 .3 t/- .2 

( *l 196 tJ- .3 
,b +/- *3 1040 t/- 1.0 
.3 t/- *2 2010 t/- 1,o 
*2 t/- ,l l+O t/- *3 

70.0 t/- 3.0 940*0 t/- 10.0 ‘+-- 
< ’ 
< :; 

161 t/- *4 
.b tf- .2 

< *1 +2 +/- (1 
*2 t/- *l 3.5 tf- .b 

< ,2 $7 t/- ,3 
.b tf- ,2 13,o t/- la0 

< *3 6.0 tJ- 1.0 
< ,l < ,2 
< +b 319 t/- 1*4 

,2 t/- 11 1*2 t/- ,3 
< ,l ( ,l 

1,4 t/- 66 4,7 t/- 1,l 

3BO:; ::,o:‘, 63;;:: Lo;:: t 
130.0 t/-10*0 59.0 t/- 2.0 

b.0 t/- 1.0 7.0 +/- 1,o 
1.2 t/- *3 14.0 t/- 1.0 

( ,l < .2 
< c, 
( 1; 

< ,2 
< ,l 

4.0 t/- l+O 46.0 t/- 2,o 
< *l ,b+/- ,3 

1.3 t/- ,3 LO t/- 1.0 
--------------------_______________I____--- ----------------------------------------. 
----------------I--------------------- ---------------------------------------. 

PRINT BnTE:o7/07/B3 
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lMUWCLI# CDWCDTTRATII)W IN f3WKD WER WPLES 
SPACX CMhCTERIZATION 

-------aR#XmTI@# (pCi/l t/- 2 SiqM)------------- 
SITE-X(W,S) SITE-Y(E,Y) RhDIlN-226 lRMNIM-234 URMIun-235 URANIUY-238 
=======zz== =z======== ======z== z=======E ---s----s-- ----------- ---------- ---- ---__ 

340.00 380*00 35,o t/-11,0 1300,0 t/-loo.0 130*0 t/-10,0 350010 t/-100,0 -*I-- 
364,00 300*00 49,o t/-15+0 16.0 t/- 2.0 < ,4 10.0 t/- 1,o 
4oodo 300,oo 5.0 t/- 2,o 2,5 t/- ,4 ,2 t/- ,l 1,4 t/- *3 
435.00 348.00 27,O t/- 8.0 11.0 i/- 2.0 *8 t/- .5 4.0 +/- l*O 
496.00 296.00 2,7 t/- +a lb+0 t/- 1,O ,6 t/- ,2 8.6 t/- ,8 
500,oo 400+00 e3 t/- 61 ,& t/- *3 < 02 2.2 t/- s 
520,oo 80,oo 1.3 t/- ,4 205 t/- 14 01 t/- ,l 1.3 t/- ,3 
520,00 320.00 1*7 t/- ,!!I 32,O t/- 1,O 1+4 t/- ,3 l&O t/- 1.0 
540.60 16OlOO 69 t/- ,3 300.0 t/- 10.0 40.0 t/- 3.0 1500.0 t/-100,0 T-T 
582s 514.80 25.0 t/- 1.0 .2 t/- ,l 3.0 t/- *3 
595.50 509990 ,7 t/- ,4 < ,3 ,9 t/- ,3 
600,OO 400,oo 32,O t/-10,0 a.2 t/- ,6 .4 t/- ,l 5.7 t/- +5 
936,&o 45.80 19 t/- 12 < 11 +7 t/- ,2 

-------------------------------------------------------------------------___---__-_________ -------------------------------------------------- ---------- -I-- -------l-----l_______ 

PRINT DATE:07/07/83 Pm 2 
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TMLE 9 
IN-SITU 6tMM-UAY NE-NT USING A PRESSURIZED ION CtKiMEER 

AT 1 KTER ABOVE TM BRtNJND 

SHPMX CHARXTERIZATION 

CODRDI~TES EXPOSURE RATE 
SITEXf 9 SITEY (E) micro R/hr 
---------------- ----------- ---------------- --------- 

0.00 
o+oo 

lOO*O@ 
100,OO 
100.00 
100.00 
100+00 
200,oo 
200 t 00 
206,OO 
200*00 
200,oo 
200,oo 
200+00 
200,oo 
300,oo 
300.00 
300.00 
300*00 
300,oo 
300,oo 
400.00 
400,oo 
400.00 
400,oo 
400,oo 
400+00 
500,oo 
500.00 
500,oo 
500.00 
500,oo 
600+00 
600.00 
600.00 

., po*oo 

100 boo 8+6 
200,OO 10*4 

-2oo+oo 12+2 
-100~00 1146 

0000 1016 
100,00 10*4 
200,oo 11,4 

-200100 12*7 
-1oo+oo ?,7 

0800 Be1 
100.00 26.7 
200,oo 14.3 
300~00 10,3 
400,oo 6~7 
500.00 10,6 

-lOO*OO 1042 
0‘00 9.5 

lOOdO 10.4 
200+00 9.6 
No,00 1211 
400,oo 11.9 

-1oo,oo 10.3 
0,oo 8.7 

lootoo 11*7 
200*00 11.3 
300,oo 1Oal 
400,oo 10.7 

O&O0 B*6 
100+00 10.8 
200.00 1069 
3oom 29.5 
4oom 6.0 
100+00 11,8 
2ooIoo 11,9 
MO*00 12,5 
500.00 10,5 
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Table 10 
RJionuclide Cmmtratim in Air Samples 

Shck Char&,eriration 

#lure 
Coordinates of Air ----------C~c&rati~ (pCi/n 3 +/- 2Si9ra)------------------- 

SiteX(S1 SiteYfE) Cubic ti Radium-226 ltranitm234 Uraniw235 Uraniw238 
------- ------ ----- -------- -------- ----------- --------- 

lOO*OO 345.00 282114 7,1E-W/-2,1E-04 <7,1E-05 <3,5E-05 1 *K-04+/-l,lE-04% 
40,oo 60.00 1782.5 1,2E-03+/-3,4E-04 319E-o4+/-2,2E-04 <l 8 lE-04 1 .?E-04t/-1 t lE-04tt 

t COMENT: tkGmn Residence 
n CMHEWT: 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. DE?ARTMEtiT OF ENERGY 
Proposed Residual Contamination Criteria 

for 
Formerly Utilized Sites Remedial Action ?rogram 

and 
Remote Surplus Facilities Management Program Sites 

Presented here are tne residual contaminatjon cleanup and waste 

control criteria of general applicability to the FUSRAP project ant 
remote SFMP sites*. 

Gith the exception of limits for radium-225, the soil resicLa' 

contamination criteria were developea on tne basis of limiting n;zxi~;,,- 
individual radiation exposure to DOE limits speriflec in DCE Orcer 

548O.lA exc!usive of exposure fr3m natzr21 backgrounc tadiat;cr or 

medical procedures. Tne aggregate of the conzr'but'on from a:' ma;:- 

patnways, basec on scenarios for permanent intrusion, e.g., 

estabiisn'ng residences on the site, has been assumeo, In mcst 

circumstances, the probapility is low tnat sucn an intrusion kil; 

occur. Also, conservative assumotions were usea in der4ving tnese 

criteria to ensure that a particular dose limit wouia not be 

exceedec. Use of these criteria is additionally conservative zecz.,s? 

the pathways considerea in the derivation of the criteria assum:f r:‘ 

water intake and most food intake is from tne site. A;so, the sLtes 
often have limited agricuitural capabiljty and the contamination is 

generally not homogeneous. The combinea effect of these factors is 

such that the probable radiation exposdre to tne average pol~,Yar,izr 

on, or in the vicinity of, FUSRAP sites decontamynated to tness 

criterl'a limits will not be appreciably different from that nor75‘ :J 
reCeiVeC from natural bacKground radiatisn. 

*A remote SFMP site is one that is excess to 30E programzatjc CT-C n--r. 
and is located outside a major operating DCE R&3 or proauction 
area. Remote sites are more likely to De released to the ?tit:i: :r 
excessed to other government agencies after aecontam'natior tliar a'= 
sites located with major R&Tj or production areas. 

DRAFT 
Decenber 1983 
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The residual contamination criteria for surface COntmjnZtiOfl Of 

structures were developea from a proposed ANSi standard* mOalflea as 

appropriate to be consistent witn DOE Otter 548O.lA and the specifjc 

needs of FUSRAP for cost-effective, woFK.&le guidelines wnich pFoviGe 

an adequate safety marg'n. The waste control criteria are consister: 

with applicable DOE Orders and E?A's regal ations for inactive uran;x 

milling sites, 40 CFR 192. 

A. RESIDUAL CONTAMINATI ON CRITERIA FOR FORPAE?,L~ ;;TILIZED j:TEj ::i3 

REMCTE jURPLL1j FXILIT!Ej MPNACE%:iT PR$GRA:/ SITES 

The fol 

contaminat; 

radionucii" " 

loMing criteria represent tne maxim;;m resiaua: 

on limits ?ZF unrestricted use of Iand cc!ntzminataa ;vi:;l 

ez ye: ated tc the nuclear fJe;' cycle at FCS;?;l? and react? 

SihlP sites. it !s tne policy of 3GE t; deczntaminatz sites :S 

contamination 'eveis at or belcw :ne :i.mi:s and in a manner cpns'st?^.t 

wit3 DOE’s ~s-low-~i-is-re3son2~~~f-~~~~~V~D~~ ;:L;%c) 901 icy. 

Residual contamination limits fcr otner luclides will oe aeveyzpes 

when required us'ng tne same ,netzXOhg;4”’ as eras used f3r tficse 

represented here. 

*ANSI N;S.12 (propcsedl--an acaptati8:n tz pe applies, as appr:pr;3:2. 
**Describea in ORO-22; ant SRG-332. 

DRAFT B-2 
Decaber 1983 
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1. Residual Contamination Limits for Land1 

Radionuclude 

Ra-226 

U-Natural3 
U -23p 
1;-2345 
u-235 
Am-241 r 
Pa---l 3.5-t: 
pu-27c -242 -'*3 
Pu-23% 
Ti-230 
cs-'137 
Sr-90 
H-3 (p$i/ml soi 
ih-2321 

1 moisture 

Soil Remedial Action Criter;a2 

Soil Criteria 
(pCi/g above baCKgFOunc; 

Avg. over lOOm2 

5 pCi/g, averaged over the f<rs: 
15 cm of soil below tne sdriacf; 
15 pCi/g when averagea over :5 
cm thiCK Soil layers more thar 

, 15 cm and less tnan 1.5 m 3eYzn 
tne surface. 

htt=s* 7 c . . Kaximum limits for unrestricted use 
2. 

- 
;. 

4. 

f 4. 
6. 

7. 

These criteria represent unrestricted-use residual 
concentrations above SaCkgrOund averagec across any ;5 cr: 
thickness layer to any ae3th anti over any contiguc,s 
!OC m2 surface area. 
A curie of natural uranjum means tne stim of 3.7 x :C:.I 
disintegrations per secona from L-238 p?ds 3.7 x ;C'; 
ajsc/sec from U-234 plus 1.7 x 109 disc/set from "lr. J-L,". 
One curie of natJraY uranium is equivalent to 2,2X 
kilograms or 6,6?5 pcunds of natural uranium. 
Tnis criteria is for the activity concentra:?on of G-23: 
alone, but has been derivea on the basis cf the assumct-:r 
tnat U-i34 is alSC present in the soii at tne s~rno 
activity concentration and tnat the conttibutioh f-27 
U-235 is small. 
Assumes no other uranjum isotopes are present. 
The Pu-241 criter'on was derived from tne Am-24; 
concentration. 
Assumes all decry chain products are in eauili3riJm 

75 
-7375 

150. 
1 E 87 -I"' 

ai: 
100 
10G 

15 
80 

100 
5,200 

15 

concentrat'ons (e.g., Rti2iZ criteria wo,ld be tne same PS 
that for Tn-i?fj. 
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2. Residual Contamination Limits for Buiidinas 

a. Indoor Radon Decay Products 

A structure located on private property and intended for 
unrestricted use snail be subject to remedial action 25 

necessary to ensure the annual average raaon daughter 
concentration iRDL) is less tnan 0.03 WL within the 
structure. 

b. I ndocr Gamma Radiati;n 

The indoor gamma rac'atisn after cleanup shall not exceec 
20 microroentgen per nour (2C microR/hr) aDove bacKgr:unc. 
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C. Indoor/Outdoor Buildinc Surface Contam'natio~' 

Building Surface Contamination Remedial Action Criteria: 

Al lowable 
Suriace Contamination 

Radionuclides 

Group 1: Radionuclides for which 1 OG 2c 
tne area concentration guise in 
air above bacKground is 
2 x low13 Ci/mJ or less or for 
wnlch the uncontrc:led area 
concentration guide in water above 
backarouna3 is 2 x 10B7 Ci/m3 
or less; includes Pa-231, Tn-225, 
T' in-233, AC-227, ;?a-255, Ra-225, 
ant P:-211;. 

Group 2: Racionuclioes not in 1 ,oc:, 
Grouo 1 for wnicn tne uncontrolleo 
area conczntrstipn gu!ae in gir 
above backgrouna" is 1 ~1O-l~ 
Ci/m3 or 1 es5 or for wnich an 
uncontrollea area concentratjon 
guide in water above background3 
is 1 x 16-o ti/m3 or less; 
includes U-222, U-236, in-232, 
Ra-223, c. ano ?o-L! 0. 

Group 3: These radionuclidoc no+ -- c 5,002 
in Group 1 or Group 2; includes 
a-23&, U-233, and Rs-224. 

2 I- -x J L 

Notes: 1. These cri' ,eria represent unrestriitec-5se resio,aY 
ccncentratjons above baCkgr9tinG averagec across ?r:/ 15 c? 
tnicitgess layer to any dept:: and over any tohtigdcds 
1OC mL surface area. 

2. Tne leveis may be averagec over 1 m2 ptrjvicec tne 
maxjmum activity in any area of 1CC crnL is -ess trz- 
three times the lim it value; dpr; = CiSfntfqrat:oris ?er 
m inute. 

3 G'ven in Attachment I to Chapter XI, TazYe :I, 3CE Zrcer 
5480.1A. 
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B. CONTROL OF RADIOACTIVE kASTES AiJD RESIDUES 

The following criteria represent tne controlling limits for 

interim storage ana long-t em radioactive waste management of resiaua; 

contamination removed from FiiSiUP and remote SFM? sites and apply to 

storage or disposal sites locatec outside of DOE major operating 

facilities. These criteria are not intended to apply to aisposay 

operations under the jurisdiction of DGE Order %2G. It is the policy 

of DOE to store radioactive wastes in a manner representing sauna 

engineering practices consistent with DOE's ALE\6 pnilosoonj. 

1. Interim Storzcie for wastt frcm F$S?Ai and Remote SFM? Sites 

All operational and control tecuiremerts speciiiec in tne 

foilowing DClE Graers sha; i 3~7;;~: 

a. 

b. 

C. 

d. 

e. 

f. 

2 . 

h. 

i. 

j. 

DRAFT 

5480. ;A, EnVir3nmen:l: ?rotection, Safety, and :+ea’t,i 
Protection Program for 3Ci Gperations. 

5483.2, hazarcou s and Radioactive Mixed Waste Management. 

5481.1, Safet-i .;na? d ;~j;s ant ?ev;ew System. 

54&3.1, Gccucationai Safety ano dealtn Program for 
kvernment-,Dwnec Contra ctor-Gperator Facilities. 

5484.1, Environmental Protection, Safety, and Heal:5 
Prstect;on informatjon ;iegorzing Requirements.. 

5434.2, Unusua: Gccurrence Pepcrting System. 

522C, Rad:oact;,do Wastt Management 

Coritro? and stabjlization features w-i1 be desi;nec zs 
ensure, to tne extent reasonazly acnievaz:s, an PC~?T~*J~ 
life of 50 years, ana in any case, at ;eas: 25 years. 

Radon conc=nttati c. ens in the atmcsphere above faciiity 
surfaces or openings shall not (1) exceed 1GO pCi/l at any 
given point, or any avetag? concentrat'on of 30 pCi/! for tn 
facility site, *or (2) erceec an avsriae radon concer7tra:ioC 
at or aoove any location ~uts;de tne fac:',;:y Size cf 3.: 
PC?/1 (atOde bacKgreunC,. 

For water prOi$Cthn, use existing State ant Peaera? 
Standards; app:i site-specliic measures where neecec. 
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1 

LI L. Lonq Term Manaqement fo r Waste from  FUSRAP and Remote Sit@ Sites 
Tar Disposal Operations Not iovere~ in DOE Order SC;: 

a. 

b. 

c. 

d. 

e. 

All operational requirements specified for Interim  Storage 
Facilities (B-l.a-g) will apply. 

Control and stabilization features will be designed to 
ensure, to the extent reasonab?y achieVaDle, an efiective 
life of 1,000 years ana, in any case, at least 200 years. 
Other disposal site design features shall be consistent with 
40 CFR 192 performance guidelines/requirements. 

Radon emanation to the atmosphere from  facility surfaces or 
openi 
pCi/m 7 

gs shall not (1) exceed an average release rate of 22 
set, or (2) incr ease the annual average raacr 

concentration at or above any location outsiae the facility 
site by mor e than 0.5 pCi/i. 

For water prDtectiorl, us? existing State and Federa: 
Standaras; apply site-spe cific measures wnere needed. 

Prior to placement of any potentially biodegraca:le 
contaminated wastes in a Long-Term Yanaaement faciy'ty, S~CI: 
wastes will be properly cond-!tioned tD li, insure tne 
generatjon and escape of Diogenic gases wili not cause the 
criteria in paragrapn i.c. to De exceeoea, and 12, insljre 
biodegraaation within tne facility will not result in 
premature structural fajlure not in accordance witn tne 
criteria in paragraph 2.0. If biodegradable westzs arf 
conditioned by incineration, incineration ape-St-ions rii:; >t 
carriec out in compliance with all applicable iecere?, state, 
and local air emission stanoarcs and requirements, !ncYuc?r~g 
any standarcs for radionuclides estaslished purs~ent tc 42 
CFR 61, National Emission Standards for Hazardcus A:r 
Pcllutants (N&YAPS). 

c. EXCEFTIONS 

1. Procedure -- Analysis of s'te-specific cond:tions. 

2. ApDlicability -- Where hea:tn and safety would be endan2ere5, or 
wnere cost clearly outwe?ghs Denefits. 
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0. CRITERIA SOURCES 

Criteria 

1. Residual Contamination 

Soar:2 

a. Residual Contamination 
of Land! DOE Order 54.5C.lA, SO CF? i5i2 

b. Residual Contamination 
of Buildings 40 C' R 192, proposea XiSI 9:3.-Z 

2. ControY of Radioactive kastes and Resids2s 

a. Interim Storage DCE Order 5463.iA 

b. Disposal 33 C'R -1 92 

3. Exceprions 

a. Procedure 

0. Applicability 

4; <‘? 192 

LJ ,‘? ;g2 

Not2s: 1. The bas2s of t9e r2sidua: czntzminatizn crit2rf? <fS 
devejODeo in ORO-E3; ant SZC-832. -- 

2. 
7 

Basea on iimitiqg tne race:: ;ahgnitr conc2n;rz:iz~ :z 1.,3 
WL witnin structures. 
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