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EXECUTIVE SUMMARY

On September 1998, A Final Status Survey was completed in Area 4064 at the Santa
Susana Field Laboratory confirming tha the facility meets release limits approved by the
Department of Energy and the State Department of Health Services. Accordingly, the
facility is suitable for release for “unrestricted use”..

The 4064 building at the SSFL was decontaminated, surveyed and released; then
demolished and shipped off site in 1996. After all soil decontamination efforts were

completed, a comprehensive Final Status Survey of the facility concluded in September
1998. _

This report presents an extent of information regarding the Final Status Survey. The
entire 2-acre lot was surveyed and sampled including a direct qualitative surface gamma
scan (100%) for contamination and ambient gamma exposure measurements at 1 meter
above the ground at 10-ft by 10-ft grids. Surrounding areas were surveyed. All
measurements were tested statistically for compliance within the regulatory acceptable
derived concentration guideline limits (DCGLs) of activation products mixed fission
products, and ambient exposure rates.

In soil samples taken after the excavation, the highest Cs-137 activity was 3.1 pCi/g, or
28% of the cleanup standard of the Cs-137 9.2 pCi/g guideline limits. All tests for soil
concentrations confirmed that Area 4064 is suitable for release without radiological
restrictions and posses no threat to the safety and health of the public.
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1.0 BACKGROUND
1.1 ~LOCATION AND STRUCTURE

Area 4064 is located between 10™ street and G Street within Area IV of the Santa Susana
Field Laboratory (see Reference 1) on 2 acres of land. Originally Building 4064, a 175-
feet by 150-feet facility used for storage existed on the site. The building itself consisted
of galvanized steel walls and roof, with various types of internal walls and partitions.
There was also a 25-ft by 50-ft loading dock, and parking 1 Iot access as shown in Flgure 1

PETROLEUM SKID

\ - — Parking Lot
10™ Street Outside Storage Area
Yoading
Dock
RAMP
Room
'_ 116 Room 110
Room 114 Source Storage Room 110 Special Material
150 feet Storage
Room
104
175 feet >

s FIGURE 1: LAYOUT OF PRE-EXISTING BUILDING 4064
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1.2 OPERATING HISTORY OF BUILDING 4064

Building 4064 was a facility used for the storage of non-irradiated uranium, fuel material,
and fuel elements manufactured at the De Soto and Santa Susana Field Laboratories (see
Reference 2). Equipment and containers of radioactive material were periodically stored
in the building’s side yard (see Reference 3). In 1989, operations at the facility were
terminated. The building was emptied of all contents (both radioactive and non-
radioactive) in 1993, In 1993, the building was decontaminated, the building and fenced
yard were then surveyed (see References 7 and 19). In 1994, ORISE performed a
verification survey {see Reference 6). In 1996, the building was approved for demolition
by the United States Department of Energy (USDOE) (see Reference 8), the State of
California Department of Health Services (C SDHS) (see Reference 9), and completely
demolished, packaged and shipped off site in 1997."

1.3 RADIOLOGICAL ASSESSMENT OF BUILDING 4064 SIDE YARD

During the Building 4064 operating history, the concrete pad northeast of the building
had also been built to store containers of radioactive material. At one time, a cask
containing spent nuclear fuel and contaminated water, developed a leak and the side yard
noftheast of Building 4064 became contaminated with Cs-137.

In 1988, a Characterization Survey was performed (see Reférence 3) which confirmed the
location of contaminated soil. Remedial excavation was performed to remove the
contaminated soil. A subsequent survey comprising of one meter (grided) exposure
measurements and soil sampling was documented in 1990 (see Reference 4). A follow-up
verification survey was performed by ORISE in 1992, and documented in October, 1993
(see Reference 5). Further excavation was performed in two locations in 1993, following
imposition of more stringent clean-up standards by the Department of Energy, and
documented in (see Reference 20).

During the Area IV Survey in 1994 through 1995 (see Reference 21), two locations, one
in the original side yard and one located across the “G” Street road were identified as
reraining above release limits. These areas were excavated in 1997 including the
removal of an abandoned septic tank and leach field that had serviced Building 4064.
Scoping surveys and soil samples conducted after excavation proved the 4064 area
beneath the previous building foundations, and surrounding yard areas were below
release limits.

In May 1998, core sampling and soil sampling were performed under the main access
road, “G” street, and a 50-yard diameter area around “G” street. The soil sampling results
proved free of radioactive contamination (see Reference 10 and Appendix C).

In September 1998, the Final Status Survey was conducted in the entire 2 acres of area
4064, including drainage pathways, former parking lot areas, surrounding areas, and the
side yard area (see Reference 11). The soil sampling results were documented in
Reference 12, which is provided in Appendix B.

This report, (R21-RF) RS-00003, documents the results of the Final Status Survey and
results of sampling performed in September 1998; including the results of the core
samplmg performed in May 1998 .
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2.0 SURVEY PREPARATION

Identifying Survey Units
square (200-f x 200-ft) Iand sectors were established throughout SSFL by geodetic

survey maps drawn by the State of California Geodetic Agency in 1983,
surveys.

stake markers (bench marks) on a grid

In preparation for the Final Status Survey,
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Locations within each grid block were identified (described below) using block R-24 as an
example. The survey team laid a measuring tape between two grid stake markers from R-24
ta R-25. This line depicted a south boundary line of the block being surveyed. A second tape
was placed at the R-24 to S-24 stakes to establish the west boundary line of the survey block
(see Figure 3). The survey team then laid a third measuring tape from R-25 to 8-25 to form
the east boundary line. This action located the boundary of a 200-f x 200-fi. square survey
block. Figure 3 shows a concept of the method used. The location of the survey points
within the survey block were described in terms of rectangular distance coordinates of feet
north and feet east from the southwest corner of the grid block to the survey location.

Withiﬁ this survey block, the radiological survey measurements were made at 10-ft
intervals of north/south, and east/west grid lines superimposed upon the grid. At each
survey location, one-minute gamma dose rates were measured a 1-meter height from the
ground.

< North Boundary Line >
S-24 100° S-25

[ ] I [ I i | 1 A

200-FT BY 200-FT SURVEY BLOCK

N-100/E-100 SURVEY /

| POINT Tape line forms_
. East Boundary line

7 N-80/E-110

— - \ N-30/E-110

I R-24 | R25

100° 15¢°

FIGURE 3: EXAMPLE OF BOUNDARY LINES AND RECTANGULAR
DISTANCE COORDINANTS WITHIN A SURVEY BLOCK
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2.2 Sampling Locations

The gamma activity of any hot spot located was measured at the ground surface and at a
1- meter height above the ground. If the ambient gamma activity at any potential hot
spot was greater than 4040cpm (equivalent to SuR/hr) over the normal background,
measured at a 1-meter, or gamma peaks greater than 4100cpm, measured at the surface,
then the location of that activity peak was marked. The coordinates were recorded using
the measuring tape method described above. All hot spot data was entered on a Walk-
about Survey Hot Spot Data Record. If an indicated hot spot prompted a marker during
the ambient gamma survey, the HP noted this fact on the “Hot-Spot" Data Record for
that survey block.

As the walk-about survey of ground surface gamma activity was an active search for "hot
spots" or peaks in the gamma count-rate, wire stakes with colored flags were used to mark

hot spots and coordinates. An iridescent pink hot spot flag marked any location where a local

peak in gamma activity occurred. Locations where these flags were used were considered
radiological suspect locations that required soil sampling and analysis.

2.3 Sample Collection

Several sampling locations were identified during the gamma survey that had elevated
exposure levels. Soil samples were taken at these locations. The “hot spot” soil samples
were in addition to a set of 133 surface samples taken at regular 25-ft intervals over the
entire 4064 and surrounding area including south of “G” Street. (Refer to map in
Appendix B). The location of the soil samples were centered around Building 4064, it’s
side yard and south of G street. In addition, soil samples were taken down the slope of
4064 to ensure that migration of contamination had not occurred. Areas with indications
of contamination were investigated further to determine the need for additional
remediation. Soil was collected into half-liter, maranelli beakers, labeled with a sample
identifier, and sent to the laboratory for a gamma spectral analysis with the Canberra
Series 100 MCA System with High-Purity Germanium Detector and a “Chain of
Custody” tracking form.

The soil sample information was provided for each sample obtained, entered in the Field
Logbook, and tracked by Chain of Custody by the Health Physics technician listed as
follows:

Bag Number

Sample Location

Sample Depth

Sample Date

Sample Personnel

Sample Description

Location/Soil Observation - recorded observations and information pertinent to the
interpretation of results of the scil sample analyses (e.g. soil coloration, presence of
foreign objects nearby, proximity to Geological features, etc.).
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2.4 Survey Instrumentation and Techniques

Ambient Gamma Survey
T accurately obtain 1-meter survey measurements in the ambient gamma survey, the

Ludium Model 2221-ESG Scalar/Rate meter was used, with a Model 44-2 sodium iodide
detector probe mounted on a lightweight PVC fixture tripod oriented towards the ground
at a 1-meter height. Its use eliminated errors due to detector distance or orientation.

Walk-about Survey
The Ludlum Model 44-2 High-Energy Gamma, sodium iodide detector probe was also

mounted at the end of a balanced boom, to enable the surveyor to sweep the detector over
a large area while walking along the survey path. The fixture for this survey has a length
of stainless steel tubing for the boom, with a bracket at one end to hold the detector
upright to the ground, and a counterbalance weight at the other end, with a shoulder strap
attached to the balance point of the fixture. The arrangement allowed the surveyor to
sweep the detector over an area about 5 feet wide while stepping along a straight line.

2.5  Calibration and Checks

The gamma survey instruments are calibrated quarterly and measurement integrity of the
instruments were monitored throughout all parts of gamma surveys by daily checks of the
instrument’s response to normal background radiation and to the Cs-137 check source.
The conversion factor used was 215 cpm per mR/hr, based on comparisons with a
Reuter-Stokes High Pressure Ion Chamber (HPIC). The daily records of Instrument
Qialification Reports are maintained in Building 4487.

2.6 Detection

The principal contaminant of concern in the soil at Area 4064 has been Cs-137 as
documented in References 4 and 5. Although other radionuclides including Uranium,
Thorium, Plutonium, Strontium-90, Cobalt-60, Europium-152 and Europium154 had
been stored in Building 4064, none of these isotopes had been found in the soil, without
the accompanying presence of Cs-137. Cesium was therefore used as a tracer for all
potential contaminants and MDCs for the scanning portion of the survey based on Cs-137
detectability.

The DCGLy for Cs-137 in soil is 9.2 pCi/g above background. Background Cs-137 in
the vicinity of the site has an upper range of 0.2 to 0.8 pCi/ which is sufficiently less than
the DCGLyw that gross (not net or background subtracted) Cs-137 data is used.
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3.0 SOIL RELEASE LIMITS

Acceptable contamination limits for releasing Area 4064 for unrestricted use are

described in Table 1.
Soil Guidelines
+| Radionuclide (pCi/g)
| Am-241 5.44
Co-60 1.94
Cs-134 3.33
Cs-137 9.20

| Bu-152 4.51

| Eu-154 4.11
Fe-55 629,000
H-3 31,900
K-40 27.6
Mn-54 6.11
Na-22 231
Ni-59 151,000
Ni-63 55,300

| Pu238 37.2
Pu-239 33.9
Pu-240 339

" | Pu-241 230
Pu-242 35.5

| Ra-226 5and 15
Sr-90 36.0

" | The228 5and 15

| The32 5and 15
U-234 30
U-235 30
U-238 35

TABLE 1: SOIL GUIDELINE RELEASE LIMITS
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4.0 DATA ANALYSIS

4.1 Ambient Gamma Analysis

The Final Status Survey had to confirm that Area 4064 and surrounding areas were
acceptable for unrestricted use. Therefore, the results of the survey must be validated
using statistical analysis. A distribution analysis was performed in which the activity was
plotted against the cumulative probability using Cumplot 2.20 (see Reference 13). A
statistical procedure was used to validate the applicability of the raw Ambient Survey
data for selected sample lot areas. The statistical method known as “sampling inspection
by variables” was used. This method is widely applied in the industry and military (see
Reference 14).

In sampling inspection by variables, the data is assumed to be normally (i.e., Gaussian)

distributed. The mean of the distribution ;:and its standard deviation s, are then related
to a “test statistic,” TS, as follows:

TS =x + ks
where x = average (arithmetic mean of measuréd values)
s = observed sample standard deviation .
k = tolerance factor calculated from the number of samples to achieve

the desired sensitivity for the test

TS and x are then compared with an acceptance limit, U, to determine acceptance or
other plans of action, including rejection of the area as contaminated and requiring further
remediation.

The sample mean and standard deviation are easily calculable quantities; the value of k,
the tolerance factor, is examined. Of the various criteria for selecting plans for
accepiance sampling by variables, the most appropriate is the method of Lot Tolerance
Percent Defective (LTPD) also referred to as the Rejectable Quality Level (RQL). The
LTPD is defined as the poorest quality that should be accepted in an individual lot.
Associated with the LTPD is a parameter referred to as “consumer’s risk™ (), the risk of
accepting a lot of quality equal to or poorer than the LTPD..
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A551gn1ng values for LTPD and B, and given the sample size #, a value for k can be
calculaied as follows:

. K+,/K2-ab ae1- Koy K

a 2(n-1)’ n
where ¥ = tolerance factor,
K; = the normal deviate exceeded with probability equal to the LTPD,
Kz = -the normal deviate exceeded with probab;llty of b,
n = number of samples. :

Depending on the data collected, the statistical test may result in one of three
conclusions illustrated below:

1. Acceptance; If the test statistic (x + &5) is less than or equal to the limit (U), accept
the region as clean. If any single measured value exceeds 80% of the limit;
decontaminate that location to as near background as is possible, but do not change
the value in the analysis. Graph A is an example of the sample lot acceptance by the

test.
1,500 ; . . T T
. o. Pts. = 51
Acceptance Limit (UL = 1,000) . ean = 51
/ — : = 235
i Mean {x) = 51 5= 415

1.000] |- UL
a
£
3]
=2 500
g I
3
[=
=0
JE I] "y
k= X
£

TS<UL . X<UL
500 {415 < 1,000) {51<1,000) |
4%
-1.000 ] ! 1 |- !
.1 1 10 50 30 83 998

Cumulative Probability (*4)

GRAPH A: EXAMPLE OF SAMPLE LOT ACCEPTANCE WHERE TS (—x + ks) <UL
and x <UL
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2. Collect additional measurements: If the test statistic ( ; + k-8) is greater that the
limit (U), but x itself is less than U, and if independently re-sampling and combining
* all measured values to determine if x + ks <U for the combined set occurs; then

accept the reglon as clean. If not, the region is contaminated and must be remedlated
Graph B gives an example of additional measurements that must be taken in the

sample lot to accept or reject it.

_ No. Ptz, = 51 ' _ ¢
Mean = 309 | €<—— Mean (x} =309
3.000. - |Sigma = B36
TS = 1600
& 2000 - /Test Statlstic(TS = 1,600)
o
2 1.000.
'g_ ¥\ Acceptance Limit (UL = 1,000)
=, :
2 ) :
2 !
2 -1,000. |- and  X<UL 1
{1,600 > 1,000) (309 < 1,000)
-2,000. ; -
. 4%
__3 nnﬂ. 1 1 1 1 : ]
R 1 10 50 90 99

Cumulative Probability (2]

99.9

GRAPH B: EXAMPLE OF SAMPLE LOT REQUIRING ADDITIONAL
MEASUREMENTS, WHERE TS (= x + k-s) > UL and x <UL
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3, Rejectlon If the test statistic (x + k's) is greater than tiie limit (U) and x 2 U; the
region is contaminated and must be remediated. Graph C gives an example of
sample lot rejection by the test.

5.000. T T T T
: Test Statistic (TS =3 ,810) ‘
000 - & Ul 7
- : No. Pts. = 51 - — _ :
& 3.000. [ jean~ 1170 | <— Mean () =1,170 (#;m@ : -
E Sigma = 1700 :
. TS = 3810 | _ :
= . '
E 2.000. i -
I3 Acceptance Limit (UL = 1,000) ;
2 el :
by b UL :
2 1.000. :
2 i
g !
-« 0. '
: ¢. mnm-ma :
TS> UL and x> UL
-1.000. i {3,810 > 1,000) (1,170 > 1,000) -
94%
_z'uun- | 1 I : !
0.1 1 10 50 q0 99 939

Cumulative Probability (%5}

GRAPH C: EXAMPLE OF SAMPLE LOT REJ'ECTION, WHERE TS (= x +k +5) > UL
and x > UL

The Area 4064 ambient gamma survey was analyzed using'a Lot Tolerance Percent
Defect of B =LTPD = 5%, for the choices Kg = K; = 1.645 for a region of rejection,
one-tailed test. The 5% value used in the example is more conservative than the 10%
LTPD Consumer Risk (see Reference 15) used by the USNRC [Regulatory Guide 6.6],
and State of California (see Reference 16).

If the statistical tests met the acceptance criteria above, we were willing to accept the
hypothesis that the probability of accepting a Sample Lot as not being contaminated,
which is in fact 5% or more contaminated. In other words, if the test statistic is less than
the release criteria, we are 95% confident that over 95% of the Sample Lot has residual
contamination below 100% of the release criteria. This is referred to as the (95/95/100)
test (see Reference 14).
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Ambient gamma counts were tested against the acceptance criteria for gamma radiation.
Measurements for the survey were taken over the period from 8/5/98 through 9/5/98,
based on entries from the D&D logbook from Area 4064. Raw data measurements were
adjusted for daily instrument background and statistically tested using the Cumplot
method. Data was plotted on a cumulative probability graph (Refer to Appendix A). The
more [inear the data, the closer it approached normal distribution. The test statistic

(TS =§_’ + k-s) was calculated and applicable exposure acceptance limits were compared.

4,2 Soil Collection and Analysis

The minimum number of samples collected was determined through statistical analysis
using the following equation from 7he Hazardous Waste Corzsultmzt
November/December 1992

n = t,2CV¥/p?

where:.
‘m= number of samples

-te, = two tailed t-value at an « level of significance and (n-1) degrees of
freedom (obtained from standard statistical tables) = approximately 1.99
for 95% confidence level

'CV = coefficient of variation = 95%

.p= allowable margin of error = 20% (suggested by Mason, Benjamin J.,
Preparation of Soil Sampling Protocol: T echniques and Strategies, EPA-
600/4-83-020, August 1983)

Using the above equation and assumptions, the minimum number of soil samples is 90
regardless of area size. More sampling locations were added based on past history
practice and further ambient or walkabout survey results. A total of one hundred thirty
three (133) grid systematic soil samples were taken in addition to six samples at hot spot
areas identified by exposure measurement.
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5.0 SURVEY RESULTS

5.1 Subsurface Core Sampling

In April 1998, fifty-two (52) subsurface core samples were obtained from Area 4064 and
analyzed. No contamination was found. The results are presented in Appendix C.

5.2 Ambient Gamma Measurements

Prior to the systematic soil sampling, five-hundred fifty three (553) ambient gamma
survey points were taken from sectors R-24, R-25, R-26, Q-24, Q-25: wherever Area
4064 was located in those sectors. The ambient gamma background corrected
measurements ranged from 0.1 uR/hr to 6.2 uR/hr (see Appendix A) with four potential
hot spots shown in Table 2 below, which exceeded 5uR/hr. The potential hot spots
required further analysis.

AMBIENT GAMMA COUNTS/MIN

MEASUREMENTS
Location GRID Exposure Rate 1” Nal Probe
SECTOR | (minus background) @ 1 meter
N130/E130 R-24 6.2 uR/hr 4239
N140/E130 R-24 5.9 pR/hr 4187
N150/E130 R-24 5.3 uR/hr 4051
N110/E180 R-24 5.1 uR/hr 3876

TABLE 2: AMBIENT GAMMA MEASUREMENTS (CORRECTED) FOR
POTENTIAL HOT SPOTS

The statistical analysis of the highest ambient gamma measurements (>5.0 uR/hr) or hot
spots revealed a slight deviation from normal distribution (Refer to Appendix A). Soil
samples were subsequently taken from these locations and measured in a one-minute
count using a 3”x3” Nal probe attached to a multi-channel analyzer (MCA). During the
one-minute survey, each sample was placed in a half cylindrical lead pig with the Nal
probe pointing down at the sample. All the samples were cooled to room temperature
before conducting the radiation survey. The results of the Nal screening are shown in
Table 3 (Table 1 of Appendix B: samples 064-98-0199 through 064-98-0202).

LOCATION BAG NO. GRID SAMPLE DEPTH 3” Nal PROBE
064-98- SECTOR CTSIMIN
N130/E130 0199 R-24 <0.5 FEET 9085
N140/E130 0200 R-24 <0.5 FEET 9534
N150/E130 0201 R-24 <0.5 FEET 9188
N110/E180 0202 R-24 <0.5 FEET 8579

TABLE 3: GAMMA EXPOSURE MEASUREMENTS OF SOIL SAMPLES
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Since each screening result is less than the mean value of all the samples screened, (see
Appendix B) it can be concluded that all four ambient gamma samples in Table 5 were
less then the cleanup level of 9.2 pCi/g. The high ambient gamma measurements at these
locations were likely due to the nearby large rocks which have higher naturally occuring
Thorium content than alluvial soil.

5.3 Ambient Gamma Test Statistic Results

The survey data results, shown in Figure A2 of Appendix A, demonstrates for the
acceptance limit (UL), the corresponding test statistic {TS) value is less than the upper
limit UL, (TS < UL). Therefore, the ambient measurements (lot) pass the “sampling
inspection by variables” test and are “accepted” as radiologically clean. The Area 4064
background-subtracted gamma exposure corresponds with a 95% confidence that 95% of
the ambient gamma measurements are below 100% (a 95/95/100 test) of the applicable
DOE and State of California approved limit for radiation exposure shown in Table 4.

Criteria Exposure Rates
. . | Acceptance Limit (UL) 5 uR/h
Corrected Ambient Ganima |
Measurements (TS) 4 pR/

TABLE 4: COMPARATIVE ACCEPTANCE LIMITS

5.4 Soil Sample Analysis Results

Appendix B shows the results of the systematic and “hot spot” soil sampling. A total of
133 soil samples were taken as shown in Appendix B, Figure 1. Three areas of slightly
elevated Cs-137 levels were identified in Appendix B, Table 3. Cesium 137 levels were
above background, but below the release limit for 9.2 pCi/gm. However, these locations
were excavated to reduce Cs-137 levels even further. The highest post-excavation Cs-137
measured in the locations was 1.3 pCi/gm (14% of the clean-up standard of 9.2 pCi/gm).
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During the subsequent ORISE verification survey in September 1998, only one hot spot
was discovered. The sloping area to the southwest of the Area 4064 parking lot, shown in
Figure 4, revealed a hot spot at sector R-23, location N8/E114 with Cs-137 in the range
of 7 to 5100 pCi/gm. This was immediately remediated and post-excavation soil samples
were obtained. The post-excavation soil samples found a maximum of 3.1 pCi/gm of Cs-
137 well below the clean-up standard of 9.2 pCi/lgm. =~

Bldg 641 Petroleam
Skid
1
Street
Area
4064
ORISE Soil
R-23 Sample N§/E114 .

R-24

FIGURE 4: ORISE SOIL SAMPLE LOCATION
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6.0 CONCLUSION .

The test statistic for the distribution of the background-subtracted gamma exposure rate is
4.1 uR/hr, which is below the acceptance limit of SuR/hr,

The [post-remediation] soil samples indicate that the Cs-137 contamination, historically
observed at Area 4064, has been remediated and is now below the clean-up standard of
9.2 pCi/gm. Most samples indicated no Cs-137, while a small number of samples showed
trace levels of Cs-137 above background levels with a maximum level of 3.1 pCi/gm.

All soil sample and radiation exposure measurements are below the Department of
Energy’s and California Department of Health Services’ approved release limits. The
4064 area, including surrounding areas, is suitable for release for unrestricted use.
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8.0 APPENDICES
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Appendix A

AMBIENT GAMMA SURVEY RESULTS
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Appendix B

SURFACE SOIL SAMPLE RESULTS




Figure Al: 4064 Sideyard and "G Street Area
Ambient Gamma Survey Locations
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Figure A2: Ambient Gamma Measurements {(Area 4064)
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TABLE: Al

QUANTITATIVE GAMMA MEASUREMENT

Page 1 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM_QAN] ' i .
RESULT DATA
‘ Counts Time » | .
Gross Bkad  {Min) esu MDA Limit Result Units
AFFECTED AREA
GRID Q24
N100 EO 08/03/1998  3479.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net}
N100 E10 08/03/1998  3438.0 2744.5 1.0 3.2 0.60 5.0 uR/hr [net]
N110 EO 08/03/1998 3572.0 2744.5 1.0 3.8 0.60 5.0 uR/hr [net]
N110 EL10 08/03/1998 3564.0 2744.5 1.0 3.8 0.60 5.0 uR/hr [net]
N110 E20 08/03/1998  3495.0 2744.5 1.0 3.5 0.60 5.0 uR/hr [net]
N120 EO 08/03/1998 3670.0 2744.5 1.0 4.3 0.60 5.0 uR/hr [net]
N120 E10 08/03/1998  3572.0 2744.5 1.0 3.8 0.60 5.0 uR/hr [net]
N120 E20 08/03/1998 3507.0 2744.5 1.0 3.5 0.60 5.0 uR/hr [net]
N130 EO 08/03/1998 3553.0 2744.5 1.0 3.8 0.60 5.0 uR/hr [net]
N130 E10 08/03/1998 3508.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N130 E20 : 08/03/1998  3467.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net]
N130 E30 08/03/1998  3453.0 2744.5 1.0 3.3 0.60 5.0 uR/hr [net]
N130 E40 08/03/1998  3481.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net]
N140 EO 08/03/1998 3517.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N140 E10 08/03/1998 3547.0 2744.5 1.0 3.7 0.60 5.0 uR/hr [net]
N140 E20 08/03/1998  3443.0 2744.5 1.0 3.2 0.60 5.0 uR/hr [net]
N140 E30 08/03/1998 3479.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net]
N140 E40 08/03/1998  3377.0 2744.5 1.0 2.9 0.60 5.0 uR/hr [net)
N140 E50 08/03/1998  3370.0 2744.5 1.0 2.9 0.60 5.0 uR/hr [net]
N150 EO 08/03/1998  3481.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net)
N150 E20 08/03/1998  3541.0 2744.5 1.0 3.7 0.60 5.0 uR/hr [net]
N150 E30 08/03/1998  3495.0 2744.5 1.0 3.5 0.60 5.0 uR/hr [net]
N150 E40 08/03/1998  3443.0 2744.5° 1.0 3.2 0.60.. 5.0 uR/hr [net]
N150 E50 08/03/1998  3528.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N160 EO 08/03/1998 3259.0 2744.5 1.0 2.4 0.60 5.0 uR/hr [net]
N160 E10 08/03/1998  3454.0 2744.5 1.0 3.3 0.60 5.0 uR/hr [net]
N160 E20 08/03/1998 3526.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N160 E30 08/03/1998  3522.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N160 E40 08/03/1998  3527.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N160 E50 08/03/1998  3465.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net]
N160 E60 08/03/1998  3510.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net}

£0000-S¥ (TF-120)
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QUANTITATIVE GAMMA MEASUREMENT

Page 2 . SUMMARY OF RESULTS
01/11/1999 ‘BUILDING 64 GROUNDS
[GRAM_QAN] |
co A RESULT DATA
Counts Time , . ‘
Gross Bkad  (Min) esy MDA Limit Result Units

N160 E70 08/03/1998 3487.0 2744.5 1.0 3.5 0.60 5.0 uR/hr [net]
N170 EO 08/03/1998  3227.0 2744.5 1.0 2.2 0.60 5.0 uR/hr [net]
N170 E10 08/03/1998  3413.0 2744.5 1.0 3.1 0.60 5.0 uR/hr [net]
N170 E100 08/03/1998 3479.0 2744.5 1.0 3.4 0.60 5.0 uR/hr [net]
N170 E20 08/03/1998 3268.0 2744.5 1.0 2.4 0.60 5.0 uR/hr [net]
N170 E30 08/03/1998 3349.0 2744.5 1.0 2.8 0.60 5.0 uR/hr [net]
N170 E40 08/03/1998 3331.0 2744.5 1.0 2.7 0.60 5.0 uR/hr [net]
N170 ES50 08/03/1998  3412.0 2744.5 1.0 3.1 0.60 5.0 uR/hr [net]
N170 E60 , 08/03/1998  3429.0 2744.5 1.0 3.2 0.60 5.0 uR/hr [net]
N170 E70 08/03/19%8 3362.0 2744.5 1.0 2.9 0.60 5.0 uR/hr [net]
N170 E80 08/03/1998 3372.0 2744.5 1.0 2.9 0.60 5.0 uR/hr [net]
N170 E90 08/03/1998 3509.0 2744.5 1.0 3.6 0.60 5.0 uR/hr [net]
N180 EO 08/04/1998 3163.0 2807.0 1.0 1.7 0.60 5.0 uR/hr [net]
N1380 E1Q 08/04/1998 3333.0 2807.0C 1.0 2.4 0.60 5.0 uR/hr [net]
Ni80 E100 08/04/1998 3345.0 2807.0 1.0 2.5 0.60 5.0 uR/hr [net]
N180 E110 08/04/1998 3404.0 2807.0 1.0 2.8 0.60 5.0 uR/hr [net]
N180 E20 08/04/1998 3462.0 2807.0 1.0 3.0 0.60 5.0 uR/hr [net]
N180 E30 08/04/1998 3312.0 2807.0 1.0 2.3 0.60 5.0 uR/hr [net]
N180 E490 03/04/1993 3261.0 2807.0 1.0 2.1 0.60 5.0 uR/hr [net]
N1g80 EBO 08/04/1998 3362.0 2807.0 1.0 2.6 0.60 5.0 uR/hr [net]
N180 E60 08/04/1998 3327.0 2807.0 1.0 2.4 0.60 5.0 uR/hr [net]
N180 E70 08/04/1998 3484.0 2807.0 1.0 3.1 0.60 5.0 uR/hr [net]
N180 E80 08/04/1998 3364.0 2807.0 1.0 2.6 0.60 5.0 uR/hr [net]
N180 E90 08/04/1998 3381.0 2807.0 1.0 2.7 0.60 5.0 uR/hr [net]
N190 EO 08/04/1998 3368.0 2807.0 1.0 2.6 0.60 5.0 uR/hr [net]
N1e0 E10 08/04/1998 3325.0 2807.0 1.0 2.4 0.60 5.0 uR/hr [net]
N190 EL0O0 08/04/1998 3361.0 2807.0 1.0 2.6 0.60- 5.0 uRfhr [net]
N190 E110 08/04/1998 3462.0 2807.0 1.0 3.0 0.60 5.0 uR/hr [net]
N1l90 E120 08/04/1998 3435.0 2807.0C 1.0 2.9 0.60 5.0 uR/hr [net]
N190 EL130 08/04/1998 3508.0 2807.0 1.0 3.3 0.60 5.0 uR/hxr [net]
N190 E140 - 08/04/1998 3276.0 2807.0 1.0 2.2 0.60 5.0 uR/hr [net]
N1S0 E20 08/04/19%98 3176.0 2807.0 1.0 1.7 0.60 5.0 uR/hr [net)
N190 E30 08/04/1998 3371..0 2807.0 1.0 2.6 0.60 5.0 uR/hr [net]
N190 E40 08/064/1998  3267.0 2807.0 .1.0 2.1 0.60 5.0 uR/hr [net]

1.0 2.5 0.60 5.0 uR/hr [net]

N190 E50 08/04/1998 3340.0 2807.0
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QUANTITATIVE GAMMA MEASUREMENT

Page 3 SUMMARY OF RESULTS
01/11/199%9 BUILDING 64 GROUNDS
[eaM QaN]
COUNT DATA

. Counts Time

Gross Bkad (Min) esult
N190 E60 08/04/1998 3322.0 2807.0 1.0 2.4
N190 E70 08/04/1998 3313.0 2807.0 1.0 2.4
N19C ES80 08/04/1998 3422.0 2807.0 1.0 2.9
N190 EQ90 08/04/1998 3310.0 2807.0 1.0 2.3
N200 EO 08/04/1998 3443.0 2807.0 1.0 3.0
N200 E10 08/04/1998 3327.0 2807.0 1.0 2.4
N200 E100 08/04/1998 3310.0 2807.0 1.0 2.3
N200 E110 08/04/1998 3254.0 2807.0 1.0 2.1
N200 E120 08/04/1998 3309.0 2807.0 1.0 2.3
N200 E130 08/04/1998 3388.0 2807.0 1.0 2.7
N200 El40 08/04/1998 3454.0 2807.0 1.0 3.0
N200 E150 08/04/1998 3415.0 2807.0 1.0 2.8
N200 E160 08/04/1998 3436.0 2807.0 1.0 2.9
N200 E170 08/04/1998 3538.0 2807.0 1.0 3.4
N200 E190 08/04/1998 3604.0 2807.0 1.0 3.7
N200 E20 08/04/1998 3143.0 2807.0 1.0 1.6
N200 E200 08/04/1998 3603.0 2807.0 1.0 3.7
N200 E30 08/04/1998 3197.0 2807.0 1.0 1.8
N200 E40 08/04/1998 3248.0 2807.0 1.0 2.1
N200 E50. 08/04/1998 3189.0 2807.0 1.0 1.8
N200 E60 08/04/1998 - 3349.0 2807.0 1.0 2.5
N200 E70 08/04/1998 3368.0 2807.0 1.0 2.6
N200 E80 08/04/1998 3381.0 2807.0 1.0 2.7
N200 E90 08/04/1998 3360.0 2807.0 1.0 2.6
Noo EO 08/03/1998 3505.0 2744.5 1.0 3.5
GRID Q25
N130 E140 08/05/1998 3398.0 2807.0 1.0 2.7
N130 E20 08/05/1998 3254.0 2807.0 1.0 2.1
N140 E70 ' 08/05/1998 3410.0 2807.0 1.0 2.8
N170 E110 08/05/1998 3416.0 2807.0 1.0 2.8
N1920 E140 08/05/1998 3389.0 2807.0 1.0 2.7

E

[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
{net]
[net]
[net]
[net]
[net]
[net]}
[net]
[net]
[net]
[net]
[net]
(net)
[net]
[net]
[net]

[net}
[net}
[net]
[net]

MDA Limit Result Units
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr

[net]
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QUANTITATIVE GAMMA MEBSUREIEM

Page 4 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM_QAN]
COUNT DATA RESULT DATA
: Counts Tine : .
: Gross Bkad  (Min) Result MDA Limit Result Units
GRID R24
NO' .EO 08/01/1998 3342.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
NO E10 08/01/1998  3382.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
NO E100 ' 08/01/1998 3397.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N0 E110 08/01/1998  3322.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
NO E120 08/01/1998  3331.0 2782.7 1.0 2.6 0.60 5.0 uR/hxr [net]
NO E130 , 08/01/1998  3405.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
NO E140 08/01/1998  3441.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
NO E150 08/01/1998 3511.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
NO E1.60 08/01/1998  3419.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
NO E170 08/01/1998 3397.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
NO E180 08/01/1998  3481.0 2782.7 1.0 3.2 0.60 5.0 UR/hr [net]
NO E190 0870171998 3625.0 2782.7 1.0 3.9 0.60 5.0 uR/hr [net]
NO E20 08/01/1998  3212.0 2782.7 1.0 2.0 0.60 5.0 uR/hr [net]
NO E200 08/01/2998  3483.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
NO E30 08/01/1998 3309.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]
NO B40 08/01/1998 3146.0 2782.7 1.0 1.7 0.60 5.0 uR/hr [net]
NO ES50 08/01/1998  3221.0 2782.7 1.0 2.0 0.60 5.0 uR/hr [net]
NO ES50 08/01/1998  3221.0 2782.7 1.0 2.0 0.60 5.0 uR/hr [net]
NO E60 08/01/1998 3196.0 2782.7 1.0 1.9 0.60 5.0 uR/hr [net]
NO E70 08/01/1998  3254.0 2782.7 1.0 2,2 0.60 5.0 uR/hr [net]
NO ES0 08/01/1998  3352.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
NO E90 08/01/1998 3290.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]
N10 EO 08/01/1998  3539.0 2782.7 1.0 3.5 0.60 5.0 uR/hr [net]
Ni0 E10 08/01/1998 3640.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
N10 E100 08/01/1998 3265.0 2782.7 1.0 2.2 0.60-. 5.0 uR/hr [net]
N1.0 E110 08/01/1998  3436.0 '2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
N10 E120 08/01/1998 3167.0 2782.7 1.0 1.8 0.60 5.0 uR/hr [net]
N10 E130 . 08/01/1998 3257.0 2782.7 1.0 2.2 0.60 5.0 uR/hr. {net]
W10 E140 -, 08/01/1998  3399.0 2782.7 1.0 2.9 0.60 5.0 UR/hr [net]
N10 E150 08/01/1998  3318.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
N10 E160 087/01/1998  3362.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N10 E170 08/01/1998 3409.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N10 E180 08/01/1998  3406.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]

£0000-SU (MI-172D
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QUANTITATIVE GAMMA MEASUREMENT

Page 5 SUMMARY OF RESULTSB

01/11/1999 BUILDING 64 GROUNDS

[GAM_QAN] ‘

' RESULT DATA
Counts - Time : .
Gross Bkad .(Min)l Regult MDA Limit Result Units

N10 E190 08/01/1998 3644.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
N10 E20 08/01/1998 3640.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
N10 E200 08/01/1998 - 3539.0 2782.7 1.0 3.5 0.60 5.0 uR/hr [net)
N10 E30 08/01/1998 3401.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N10 E40 08/01/1998  3413.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N10 E50 08/01/1998 3168.0 2782.7 1.0 1.8 0.60 5.0 uR/hr [net]
N10 E60 . 08/01/1998  3244,0 2782.7 1.0 2.1 0.60 5.0 uR/hr [net]
N10o E70 08/01/1998 3349.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N10 E80 . 08/01/1998 3377.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N10 E90 08/01/1998  3445.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N100 EO 08/01/1998 3445.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N10C ELO 08/017/1998  3322.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
N100 E100 0870171998 3416.0 2782.7 1.0 2.9 0.60 5.0 vR/hr [net]
N100 E110 08/01/1998 3441.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N100 E120 08/01/1998 3454.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net)
N100 E130 08/01/1998 3465.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N100 El140 08/01/1998 °~ 3496.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
N100 E150 08/01/1998 3537.0 2782.7 1.0 3.5 0.60 5.0 uR/hr [net]
N100 Ele0 08/01/1998 3750.0 2782.7 1.0 4.5 0.60 5.0 uR/hr [net]
N100 E170 08/01/19598 . 3818.0 2782.7 1.0 £.8 0.60 5.0 uR/hr [net]
N100 Ei180 08/01/1998 3619.0 2782.7 l.0 3.9 0.60 5.0 uR/hr [net]
N100 E190 08/01/1998 3644.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
N100 E20 08/01/1998 3423.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net)
N100 E200 08/01/1998 3538.0 2782.7 1.0 3.5 0.60 5.0 uR/hr [net]
N100 E30 08/01/1998  3372.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N100 E40 08/01/1998 3250.0 2782.7 1.0 2.2 0.60 5.0 uR/hr [net]
N100 E50 08/01/1998 3249.0 2782.7 1.0 2.2 0.60- 5.0 uR/hr [net]
N1¢C E60 08/01/1998 3254.0 2782.7 1.0 2.2 0.60 5.0 uR/hr [net]
N100 E70 08/01/1998  3279.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net]
N100 E80 08/01/1998 3369.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
“N100 E90 - - 08/01/1998 3236.0 2782.7 1.0 2.1 0.60 5.0 uR/hr [net]
N110 EO 08/01/1998 3405.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net)
Ni1i0 E10 ° 08/01/1998 -3299.0 2782.7° 1l.0 2.4 0.60 5.0"uR/hr (net]
N11i0 E100 08/01/199°8 3601.0 2782.7 1.0 3.8 0.60 5.0 uR/hr [net]
N110 ELLO 08/01/1998 3553.0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net)
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QUANTITATIVE GAMMA MEASUREMENT
SUMMARY. OF RESULTS
BUILDING 64 GROUNDS

Counts Time
Gross - Bkad (Min) . Result

3624.0 2782.7
3631.0 2782.7
3797.0 2782.7
3560.0 2782.7
3765.0 2782.7
3566.0 2782.7
3876.0 2782.7
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3454.0 2909.3
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: QUANTITATIVE GAMMA MEASUREMENT
Page 7 SUMMARY OF RESULTS

01/11/1999 BUILDING 64 GROUNDS
[GAM_QAN]
COUNT._DATA
Counts Time

Gross Bkad (Min) Result
N120 EB70 08/02/1998 3495.0 2909.3 1.0 2.7
N120 E80 08/02/1998 3413.0 2909.3 1.0 2.3
N120 E90 08/02/1998 3506.0 2909.3 1.0 2.8
N130 EO 08/02/1998 3415.0 2909.3 1.0 2.4
N130 ElO0 0870271998 3264.0 2909.3 1.0 1.6
N130 El00 03702719298 3733.0 2909.3 1.0 3.8
N130 E110 08/02/1998 3676.0 2909.3 1.0 3.6
N130 E120 08/02/1998 3867.0 2909.3 1.0 4.5
N130 E130 08/02/1998 4239.0 2909.3 1.0 6,2
N130 EL140 0870271998 3710.0 2909.3 1.0 3.7
N130 E150 08/02/1998 3743.0 2909.3 1.0 3.9
N130 E1&60 08/02/1998 3738.0 2909.3 1.0 3.9
N130 E170 08/02/1998 3837.0 2909.3 1.0 4.3
N130 E180 08/02/1998 3802.0 29%909.3 1.0 4,2
N130 E190 08/02/1998 3860.0 2909.3 1.0 4.4
N130 E20 08/02/1998 3233.0 2909.3 1.0 1.5
N130 E200 08/02/1998 3596.0 2909.3 1.0 3.2
N130 E30 0870271998 3301.0 2909.3 1.0 1.8
K130 EA40 08/02/1998 3351.0 2909.3 1.0 2.1
N130 ES50 . 08/02/1998 3392.0 2909.3 1.0 2.2
N130 E60 08/02/1998 3419.0 2909.3 1.0 2.4
N130 E70 08/02/1998 3511.0 2909.3 1.0 2.8
N130 E80 08/02/1998 3538.0 2909.3 1.0 2.9
N130 E90 08/02/1998 3463.0 2909.3 1.0 2.6
N140 EO 08/02/1998 3109.0 2909.3 1.0 0.9
N140 ELO 08/02/1998 3309.0 2909.3 1.0 1.9
N140 ELQO 08/02/1998 3673.0 2909.3 1.0 3.6
N140 E110 08/02/1998 3572.0 2909.3 1.0 3.1
N140 E130 08/02/1998  4187.0 2909.3 1.0 5.9
N140 E150 08/02/1998 3828.0 2909.3 1.0 4.3
N140 El160 ° 08/02/1998 3632.0 2909.3 1.0 3.4
N140 E20 08/02/1998 3249.0 2909.3 1.0 1.6
N140 E30 08/02/1998  3233.0 2909.3 1.0 . 1.5
N140 E40 08/02/1998 3289.0 2909.3 1.0 l.8
N140 ES0 08/02/1998 3440.0 2909.3 1.0 2.5
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. TABLE: A1

QUANTITATIVE GAMMA MEASUREMENT

Page 8 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM_OAN]
RESULT DATA
Counts Tinme ' -
g , Grosg  Bked (Min) Result MDA Limit Result Units
N140 E60 08/02/1998 3450.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [net]
N140 E70 08/02/1998 3506.0 2909.3 1.0 2.8 0.60 5.0 uR/hr [net]
N140 E80 08/02/1998 3626.0 2909.3 1.0 3.3 0.60 5.0 uR/hr [net]
N140 E90 . 08/02/1998 3691.0 2909.3 1.0 3.6 0.60 5.0 UR/hr [net]
N150 EO 08/02/1998- 2783.0 2909.3 1.0 0.6 0.60 5.0 uR/hr [net]
N150 E10 08/02/1998  2948.0 2909.3 1.0 0.2 0.60 5.0 uR/hr [net]
N150 E100 08/02/1998  3863.0 2909.3 1.0 4.4 0.60 5.0 uR/hxr [net]
N150 E110 08/02/2998  3800.0 2909.3 1.0 4.1 0.60 5.0 uR/hr [net]
N150 E120 08/02/1998 3738.0 2909.3 1.0 3.9 0.60 5.0 uR/hr [net]
N150 E130 08/02/1998  4051.0 2909.3 1.0 5.3 0.60 5.0 uR/hr [net]
N150 E20 08/02/1998 3145.0 2909.3 1.0 1.1 0.60 5.0 uR/hr [net)
N150 E30 08/02/1998  3255.0 2909.3 1.0 1.6 0.60 5.0 uR/hr [net]
N150 EA40 08/02/1998 3381.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N150 E50 08/02/1998 . 3262.0 2909.3 1.0 1.6 0.60 5.0 uR/hr [net]
N150 E60 08/02/1998  3343.0 .2909.3 1.0 2.0 0.60 5.0 uR/hr [net]
N150 E70 08/02/1998 3659.0 2909.3 1.0 3.5 0.60 5.0 uR/hr [net]
N150 E80 08/02/1998  3716.0 2909.3 1.0 3.8 0.60 5.0 uR/hr [net]
N150 E90 08/02/1998  3790.0 2909.3 1.0 4.1 0.60 5.0 uR/hr [net]
N160 E40 08/02/1998  3232.0 2909.3 1.0 1.5 0.560 5.0 uR/hr [net]
N160 ES50 08/02/1998  3379.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N160 E60 08/02/2998 2880.0 2909.3 1.0 0.1 0.60 5.0 uR/hr [net]
N160 E70 08/02/1998  3380.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N160 ES0 08/02/1998 3717.0 2909.3 1.0 3.8 0.60 5.0 uR/hr [net)
N160 E90 08/02/1998 3754.0 2909.3 1.0 3.9 0.60 5.0 uR/hr [net]
N170 E70 08/02/1998 3680.0 2909.3 1.0 3.6. 0.60 5.0 uR/hr [net]
N20 EO 08/01/1998  3394.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N20 E10 08/01/1998  3409.0 2782.7 1.0 2.9 0.60- 5.0 uR/hr [net]
N20 E100 08/01/1998  3265.0 2782.7 1.0 2.2 0.60 5.0 uUR/hr [net]
N20 E110 08/01/1998  3397.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N20 E120 0870171998  3391.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
%20 E130 08/01/1998  3362.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N20 E140 08/01/1998  3367.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N20 E150 0870171998  3381.0 2782.7 ‘1.0 2.8 0.60 5.0 uR/hr [net]
N20 E160 08/01/1998  3374.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N20 E170 08/01/1998  3420.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
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TARLE: Al

QUANTITATIVE GAMMA MEASUREMENT

Page 9 SUMMARY OF RESULTS

0171171999 BUILDING 64 GROUNDS

[GAM QAN]

COUNT DATA RESULT DATA
. Counts Time .
Gross . -Bkad (Min) Result MPA Limit Result Units

N20 E180 : 08/01/1998  3516.0 '2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N20 E190 08/01/1998  3667.0 2782.7 1.0 4.1 0.60 5.0 uR/hr [net]
N20 E20 08/01/1998  3272.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net]
N20 E200 08/01/1998 3767.0 2782.7 1.0 4.6 0.60 5.0 uR/hr [net}
N20 E30 08/01/1998 3371.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N20 E40 08/01/1998 3264,.0 2782.7 1.0 2.2 0.60 5.0 uR/hr [net]
N20 E50 08/01/1998 3305.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net)
N20 E60 08/01/1998  3274.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net]
N20 E70 08/01/1998 3279.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net]
N20 ES0 08/01/1998 ~ 3333.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N20 E90 08/01/1998  3336.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N30 EO 08/01/1998 3362.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N30 E10 08/01/1998 3398.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N30 E100 08/01/1998 3318.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
N30 Ell10 08/01/1998 3370.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N30 E120 08/01/1998 3389.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N30 EA130 08/01/1998 3393.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net)
N30 E140 08/01/1998 3329.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net)
N30 E150 08/01/1998 3335.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net)
N30 E160 08/01/1998 3360.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N30 E170 08/01/1298 3414.0 2782.7 1.0 2.9 0.60 5.0 UR/hr [net]
N30 E180 08/01/1998  3432.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
N30 E1°90 08/01/1998 3595.0 2782.7 1.0 3.8 0.60 5.0 uR/hxr [net]
N30 E20 08/01/1998 3347.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N30 E200 08/01/1998 3719.0 2782.7 1.0 4.4 0.60 5.0 uR/hr [net)
N30 E30 08/01/1998 3301.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]
N30 E40 08/01/1998  3386.0 2782.7 1.0 2.8 0.60. 5.0 uR/hr [net] E?
N30 E50 08/01/1998  3448.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net] .
N30 E60 08/01/1998  3437.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net] Ay
JN30 E70 : 08/01/1998 3357.0 2782.7 1.0 2.7 0.60 5.0 uR/hr {net] fq
N30 E80 E 08/01/1998 3290.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]i ;
N30 E90 08/01/1998 3283.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net] &
"N40 EO 0870171998  3341.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net] &
N40 E10 08/01/1998 3360.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net] w
N40O ELOOD 08/01/1998 3372.0 2782.7 1.0 2.7 0.60 5.0

uR/hr [net]
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THBLE: AL

QUANTITATIVE GAMMA MEASUREMENT

Page 10 SUMMARY OF RESULTS

01/11/1999 BUILDING 64 GROUNDS

[GAM QAN] .

COUNT DATA RESULT DATA
Counts Time :
: . . Gross Bkad  (Min) Result MD2 Limit Result Units

N40 E110 08/01/1998 3331.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N40 E120 08/01/1998  3416.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net}
N40 EL130 08/01/19598 3410.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net}]
N4C E140 08/01/1998  3414.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N40 E150 08/01/1998 3361.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N40 E160 08/01/1998  3248.0 2782.7 1.0 2.2 0.60 5.0 uR/hr [net]
N40 E170 08/01/1998 3292.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]
N40 E180 08/01/1998  3325.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
N40 E190 08/01/1998  3499.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net)
N4aQ E20 08/01/1998 3327.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
N40 E200 08/01/1998  3549.0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net}
N40 E30 08/01/1998 3385.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N40 E40 08/01/1998  3323.0 2782.7 1.0 2.5 0.60 5.0 uR/hr {net]
N40 ES50 08/01/1998 3342.0 2782.7 1.0 2.6 .60 5.0 uR/hr [net]
N40 E60 08/01/1998 3467.0 2782.7 1.0 3.2 0.60 $.0 uR/hr [net]
N40 E70 08/01/1998 3419.0 2782.7 1.0 3.0 0.60 5.0 uR/hr {net]
N40 E80 08/01/1998 3391.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N40 E90 08/01/1998 3403.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N50 EC 08/01/1998 35565.0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net]
N50 E10 08/01/1998  3494.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
N50 E100 08/01/1998 3543.0 2782.7 1.0 3.5 0.60 5.0 uR/hx [net]
N50 E110 08/01/1998  3459.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N50 E120 08/01/1998 3482.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
N50 E130 08/01/1998 3472.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N50 E140 08/01/1998  3407.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N50 E150 08/01/1998 3441.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N50 El60 08/01/1998 3524.0 2782.7 1.0 3.4 0.60. 5.0 uR/hr [net)
N50 E170 08/01/1998 3457.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net)
N50 E180 08/01/1998 3409.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N50 E190 08/01/1998 3514.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N50 E20 . 08/01/1998 3401.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net)
N50 E200 08/01/19%8 3624.0 2782.7 1.0 3.9 0.60 5.0 uR/hr [net]
N50 E30 08/01/1998 3304.0 2782.7 1.0 2.4 0.60 5.0 uR/hr [net]
N50 E40 08/01/1998  3339.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N50 ES50 08/01/1998 3338.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [nhet]

£0000-8¥.(TI-1279)

B



. TABLE: M

QUANTITATIVE GAMMA MEASUREMENT

Page 11 SUMMARY OF RESULTS
01/21/1999 ) BUILDING 64 GROUNDS
[GAM_QAN]

co A RESULT DATA

Counts Time ‘

Gross Bkad  (Min) Result MDA Limit Result Units

N50 E60 08/01/1998 3491.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
N50 E70 08/01/19¢98 3459,0 2782.7 1.0 3.1 0.60 5.0 uR/hxr [net]
N50 E80 08/01/19¢98 3608.0 2782.7 1.0 3.8 0.60 5.0 uR/hr [net]
N50 E20 08/01/1998 3641.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
NeQ EO 08/01/1998 3288.0 2782.7 1.0 2.4 0.60 5.0 uR/hxr ([net]
N60 E10 08/01/1998  3443.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net]
N60 ELOO 08/01/1998 3512.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N60 E110 08/01/1998  3317.0 2782.7 1.0 2.5 0.60 5.0 uR/hr {net]
N60 E120 08/01/1998  3420.0 2782.7 1.0 3.0 0.60 5.0 uR/hr {net]
N60 E130 08/01/1998 3524.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N60 E140 08/01/1998 3542.0 2782.7 1.0 3.5 0.60 5.0 uR/hr [net]
N60 E150 08/01/1998  3607.0 2782.7 1.0 3.8 0.60 5.0 uR/hr [net]
N60 E160 08/01/1998 3599.0 2782.7 1.0 3.8 0.60 5.0 uR/hr [net]
N60 E170 08/01/1998 3413.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N60 E180 08/01/1998  3510.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N60 E190 08/01/1998 3565.0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net]
N60 E20 08/01/1998  3410.0 2782.7 1.0 2.9 0.60 5.0 uR/hr [net]
N60 E200 08/01/1998 3475.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N60 E30 08/01/1998 3364.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N60 E40 08/01/1998 3425.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
Ne0 ESO0 08/01/1998 3387.0 2782.7 1.0 2.8 0.60 5.0 uR/hr [net]
N60 E60 08/01/1998  3328.0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
NeO E70 08/01/1998 3426,.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net]
NeDO ES0 08/01/1998 3591.0 2782.7 1.0 3.8 0.60 5.0 uR/hxr [net]
N60 E90 08/01/1998 3617.0 2782.7 1.0 3.9 0.60 5.0 uR/hr [net]
N70 EO 08/01/1998 3356.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N70 E10 08/01/1998 3395.0 2782.7 1.0 2.8 0.60- 5.0 uR/hr [net]
N70 E100 08/01/1998  3410.0 2782.7 1.0 2.9 0.60 5.0 uR/hr (net] %ﬁ
N70 E110 08/01/1998  3461.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net] &©
N70 E120 08/01/1998 3468.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]\g
N70 E130 ) 08/01/1998 3473.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N70 E140 08/01/1998  3432.0 2782.7 1.0 3.0 0.60 5.0 uR/hr [net] ?
N70 E150 ) 08/01/1998 3442.0 2782.7 1.0 3.1 0.60 5.0 uR/hr [net] 8
N70 E160 08/01/1998 3472.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net] §
N70 E170 08/01/1998 3563.0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net] w

=y
Rt §



TABLE: A

QUANTITATIVE GAMMA MEASUREMENT

Page 12 SBUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM QAN]
. Counts Time ,

Gross . Bkad  (Min) Result
N70 E180 08/01/1998 3492.0 2782.7 l.¢C - 3.3
N70 E190 08/01/1998 3483.0 2782.7 l.¢ 3.3
N70 E20 08/01/1998 3530.0 2782.7 1.0 3.5
N70 E200 08/01/1998  3444.0 2782.7 1.0 3.1
N70 E30 08/01/1998 3351.0 2782.7 1.0 2.6
N70 E40 08/01/19958 3395.0 2782.7 1.0 2.8
N70 ES50 08/01/1998 3472.0 2782.7 1.0 3.2
N70 E60 08/01/1998  3419.0 2782.7 1.0 3.0
N70 E70 08/01/1998 3451.0 2782.7 1.0 3.1
N70 E80 08/01/1998 3522.0 2782.7 1.0 3.4
N70 E90 08/01/1998 3395.0 2782.7 1.0 2.8
N80 EO 08/01/1998 3391.0 2782.7 1.0 2.8
N80 E10 08/01/1998 3386.0 2782.7 1.0 2.8
N80 E100 08/01/1998 3346.0 " 2782.7 1.0 2.6
N80 E11l10 08/01/1998 3342.0 2782.7 1.0 2.6
N80 E120 08/01/1998 3391.0 2782.7 1.0 2.8
N80 E130 08/01/1998  3458.0 2782.7 1.0 3.1
N80 E140 _ 08/01/1928 3534.0 2782.7 1.0 3.5
N80 E150 08/01/1998 3491.0 2782.7 1.0 3.3
N80 E1690 08/01/1998 3486.0 2782.7 1.0 3.3
N8C E170 08/01/1998 3470.0 2782.7 1.0 3.2
N80 E180 08/01/1998 3659.0 2782.7 1.0 4.1
N80 El90 08/01/1998 3495.0 2782.7 1.0 3.3
N80 E20 08/01/1998 3315.0 2782.7 1.0 2.5
N80 E200 08/01/1998 3489.0 2782.7 1.0 3.3
N80 E30 08/01/1998 3378.0 2782.7 1.0 2.8
NSO E40 08/01/1998 3526.0 2782.7 1.0 3.5
N80 E50 08/01/1998 3434.0 2782.7 1.0 3.0
N80 E60 08/01/1998 3357.0 2782.7 1.0 2.7
N80 E70 08/01/1998 3458.0 2782.7 1.0 3.1
N80 E80 g 08/01/1998  3414.0 2782.7 1.0 2.9
N80 ESOQ 08/01/1998 3363.0 2782.7 1.0 2.7
N90 EO 08/01/1998 3426.0"° 2782.7 1.0 3.0
Ne0 E10 08/01/1998 3451.0 2782.7 1.0 3.1
N90 E100 08/01/1998 3382.0 2782.7 1.0 2.8

RESULT DATA

MDA Limit Result Units
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
G.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60. 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hx
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr
0.60 5.0 uR/hr

[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net)]
[net]
[(net]
(net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[net]
[(net]
[net]j
[net]
[net]
[net}
[net]
[net]

£0000-SY9 (1¥-170)
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TABLE: Al

QUANTITATIVE GAMMA MEASUREMENT

Page 13 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM QAN] .
RESULT DATA
Counts Time . '
. Gxoss Bkad . (Min) Result MDA Limit Result Units
N90 E110 08/01/1998  3334.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
N90 E120 08/01/1998  3478.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N90 E130 08/01/1998  3634.0 2782.7 1.0 4.0 0.60 5.0 uR/hr [net]
Na0 E140 08/01/1998 3510.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N90O E150C 08/01/1998 3549.,0 2782.7 1.0 3.6 0.60 5.0 uR/hr [net]
N90 E160 08/01/1998  3460.0 2782.7 1.0 3.2 0.60 5.0 uR/hr [net]
N90 E170 08/01/1998 3576.0 2782.7 1.0 3.7 0.60 5.0 uR/hr [net]
N90 E180 08/01/1998 3503.0 2782.7 1.0 3.4 0.60 5.0 uR/hr [net]
N90 E190 08/01/1998 3568.0 2782.7 1.0 3.7 0.60 5.0 uR/hr [net]
No0 E20 08/01/1998 3360.0 2782.7 1.0 2.7 .60 5.0 uR/hr [net]
N90 E200 08/01/1998  3493.0 2782.7 1.0 3.3 0.60 5.0 uR/hr [net]
N90 E30 08/01/1998 3285.0 2782.7 1.0 2.3 0.60 5.0 uR/hr [net]
Ne0 E40 08/01/1998 3324.,0 2782.7 1.0 2.5 0.60 5.0 uR/hr [net]
NS0 ES50 08/01/1998 3360.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
N90 E60 08/01/1998  3342.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
NeOQ E70 08/01/1998 3232.0 2782.7 1.0 2.1 0.60 5.0 uR/hr [net]
N90 ESO 08/01/1998 3335.0 2782.7 1.0 2.6 0.60 5.0 uR/hr [net]
NSO E90 _ 08/01/1998  3364.0 2782.7 1.0 2.7 0.60 5.0 uR/hr [net]
GRID R25
N10 E50 08/02/1998  3181.0 2909.32 1.0 1.3 0.60 5.0 uR/hr [net]
N20 EO 08/02/1998 3756.0 2909.3 1.0 3.9 0.60 5.0 uR/hr [net]
N20 E100 08/02/1998 3470.0 2909.3 1.0 2.6 0.60 5.0 uR/hr [net]
N20 E110 08/02/1998  3436.0 2909.3 1.0 2.4 0.60 5.0 uR/hr [net]
N20 E120 08/02/1998  3361.0 2909.3 1.0 2.1 0.60 5.0 uR/hr [net]
N20 E30 08/02/1998 3456.0 2909.3 1.0 2.5 0.60- 5.0 uR/hr [net]
N20 E40 08/02/1998 3342.0 2909.3 1.0 2.0 0.60 5.0 uR/hr [net)
N20 ES50 08/02/1998  3292.0 2909.3 1.0 1.8 0.60 5.0 uR/hr [net]
N20 E60 08/02/1998 3255,0 2909.3 1.0 1.6 0.60 5.0 uR/hr [net]
N20 E70 ‘ 08/02/1998 3299,0 2909.3 1.0 1.8 0.60 5.0 uR/hr [net]
N20 E80 08/02/1998 3276.0 2909.3 1.0 1.7 0.60 5.0 uR/hr [net]
N20 ESO 08/02/1998 3298.0 2909.3 1.0 “1.8 0.60 5.0 uR/hr [net]
N30 EO 08/02/1998 3645.0 2909.3 1.0 3.4 0.60 5.0 uR/hr [net]
N30 E10 08/02/1998 3775.0 2909.3 1.0 4,0 0.60 5.0 uR/hr [net)



TABLE: Al

QUANTITATIVE GAMMA MEASUREMENT

Page 14 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 GROUNDS
[GAM_QAN] ,
COUNT DATA RESULT DATA
Counts Time ‘ .
Gross Bkad . ({Min) . . . Result MDA Limit Result Units
N30 E100 ) 08/02/1998 3447.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [net]
N30 E1L10 08/02/1998 3449.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [net]
" N30 E120 08/02/1998 3343.0- 2909.3 1.0 2.0 0.60 5.0 uR/hr [net]
N30 E130 08/02/1998 3350.0 2909.3 1.0 2.0 0.60 5.0 uR/hr [net]
N30 E140 08/02/1998 3410.0 2909.3 1.0 2.3 0.60 5.0 uR/hr [net]}
N30 E20 08/02/1998 3557.0 2909.3 1.0 3.0 0.60 5.0 uR/hr [net]
N30 E30 08/02/1998  3539.0 2909.3 1.0 2.9 0.60 5.0 uR/hr [net]
N30 EBE40 08/02/1998 3429.0 2909.3 1.0 2.4 0.60 5.0 uR/hr [net]
N30 E50 08/02/1998 3321.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N30 E&0 08/02/1998 3360.0 2909.3 1.0 2.1 0.60 5.0 uR/hr [net]
N30 E70 08/02/1998 3375.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N30 ES80 08/02/1998 3204.0 2909.3 1.0 1.4 0.60 5.0 uR/hr [net]
N30 E90 08/02/1998 . 3235.0 2909.3 1.0 1.5 0.60 5.0 uR/hr [net]j
N40 EO 08/02/1998 3655.0 2909.3 1.0 3.5 0.60 5.0 uR/hr [net)
N40 E10 08/02/1998 3546.0 2902.3 1.0 3.0 0.60 5.0 uR/hr [net]
N40O ELOO 03/02/1998 3262,0 2909.3 1.0 1.6 0.60 5.0 uR/hr [net]
N40 E11C 08/02/19¢98 3396.0 2909.3 1.0 2.3 0.60 5.0 uR/hr [net]
N40 E120 08/02/1998 3537.0 2909.3 1.0 2.9 0.60 5.0 uR/hr [net]
N40 E130 08/02/1998 3393.0 2909.3 1.0 2.2 0.60 5.0 uR/hr [net]
N40 El40 . 08/02/1998 3425.0 2909.3 1.0 2.4 0.60 5.0 uR/hyr [net]
N4Q E20 08/02/1998 3591.0 2909.3 1.0 3.2 0.60 5.0 uR/hr [net]
N40 E30 08/02/1998 3247.0 2909.3 1.0 l.6 0.60 5.0 uR/hx [net)]
N4Q E40 08/02/1998 3545.,0 2909.3 1.0 3.0 0.60 5.0 uR/hr (net]
N4O EBO 08/02/1998 3810.0 2909.3 1.0 2.8 0.60 5.0 uR/hr [net]
N40 E60 08/02/1998 3202.0 29092.3 1.0 1.4 0.60 5.0 uR/hr [net]
N40 E70 08/02/1998 3177.0 29209.3 1.0 1.2 Q.60 5.0 uR/hr [net)
N40 E80 08/02/1998 3209.0 2909.3 1.0 1.4 0. 60 5.0 uR/hr [ne
N40 E90 08/02/1998 3248.0 2909.3 1.0 1.6 0.60 5.0 uR/hr [ne Eg
N50 EO 08/02/1598 3545.0 2909.3 1.0 3.0 0.60 5.0 uR/hr [ne N
NBO E10 08/02/1998 3446.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [ne %
N50 E100° 08/02/1998 3192.0 2909.3 1.0 1.3 0.60 5.0 uR/hr [ne =
N50 E110 08/02/1998 3331.0 2909.3 1.0 2.0 0.60 5.0 uR/hr [ne¢ a
N50 E120 08/02/1998 3497.0 2909.3 1.0 T 2.7 0.60 5.0 uR/hx [nt iy
N50 E130 08/02/1998  3595.0 2909.3 1.0 3.2 0.60 5.0 uR/hr [n« S
N50 El40 08/02/1998 3496.0 2909.3 1.0 2.7 0.60 5.0 uR/hr [n ot

<.
Ny



TABLE: Al

QUANTITATIVE GAMMA MEASUREMENT

Page 15 SUMMARY OF RESULTS
01/11/1999 ) BUILDING 64 GROUNDS
[GAM_ QAN] -
COUNT DATA
. Counts Time

N50 E150 08/02/1998 3565.0 2909.3 1.0 3.0
N50 EL180 08/02/1998 3536.0 29209.3 1.0 2.9
*N50 E190 08/02/1998 3610.0 2909.3 1.0 3.3
N50 E20 08/02/1998 3434.0 2909.3 1.0 2.4
N50 E200 08/02/1998  3580.0 2909.3 1.0 3.1
N50 E30 08/02/1998 3448.0 2909.3 1.0 2.5
N50 E40 08/02/1998 3505.0 2909.3 1.0 2.8
NB0 E50 08/02/1998 3509.0 2909.3 1.0 2.8
N50 E60 08/02/1998 3368.0 2909.3 1.0 2.1
N50 E70 08/02/1998 3282.0 2909.3 1.0 1.7
N50 E80 08/02/1998 3252.0 2909.3 1.0 1.6
NBO E20 08/02/1998 3222.0 2909.3 1.0 1.5
N60O EO - 08/02/1998 3404.0 2909.3 1.0 2.3
N6l E10 08/02/1998 3430.0 2909.3 1.0 2.4
N60 E£100 08/02/1998 3291.0 2909.3 1.0 1.8
N6eO E110 08/02/1998 3284.0 2909.3 1.0 1.7
N60 EL20 ' 08/02/1998 3404.0 2909.3 1.0 2.3
N6eQ E130 08/02/1998 3461.0 2909.3 1.0 2.6
N60 E140 08/02/1998 3532.0 2909.3 1.0 2.9
N6Q EL50 08/02/1998 3541.0 2909.3 1.0 2.9
N60 El160 08/02/1998 3513.0 2909.3 1.0 2.8
N60O E170 08/02/1998 3526.0 2909.3 1.0 2.9
N60 E180 ‘08/02/1998 3638.0 2909.3 1.0 3.4
N60 E190 08/02/1998  3442.0 2909.3 1.0 2.5
N60 E20 08/02/1998 . 34692.0 2909.3 1.0 2.6
NGO E200 08/02/1998 3501.0 2909.3 1.0 2.8
NeQ E30 08/02/1998 3481.0 2909.3 1.0 2.7
N&60QO EBO 08/02/1998 3569.0 2909.3 1.0 3.1
N60 E60 08/02/19¢8 3479.0 2909.3 1.0 2.6
N6eO E70 08/02/1998 3210.0 2909.3 1.0 1.4
N60 ES0 08/02/1998 3207.0 2909.3 1.0 1.4
N60 E90 08/02/1998 3290.0 2909.3 1.0 1.8
N70 EO 08/02/1998 3439.0 2909.3 1.0 2.5
N70 E10 08/02/1998 3319.0 2909.3 1.0 l.2
N70 E100 08/02/1998 3171.0 2909.3 1.0 1.2

RESULT DATA

MDA Limit Result Units
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net)
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net)
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hxr [net] -
0.60 5.0 uR/hr [net)
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net)]
0.60 5.0 uR/hr [net]
0.60, 5.0 uR/hr [net)
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net] -
0.60 5.0 uR/hr [net]
0.60 5.0 uR/hr [net’
0.60 5.0 uR/hr [net
0. 60 5.0 uR/hr [net‘%
0.60 5.0 uR/hr [net ..
0.60 5.0 uR/hr [netfy
0.60 5.0 uR/hr [net
0.60 5.0 uR/hr [net @
0.60 5.0 uR/hr [net S
0.60 5.0 uR/hr [net3
0.60 5.0 uR/hr [net ™
0.60 5.0 uR/hr [net]

7z



THBLE: At

QUBNTITAEIVE GAMMA MEASUREMENT

Page 16 SUMMARY OF RESULTS
01/11/1999 BUILDING 64 .GROUNDS
[GAM QAN] _ . .
RESULT DATA
Counts Time _ o

_ Gross Bkad | mim Result MDA Limit Result Units
N70 E110 08/02/1998 3188.0 26509.,3 1.0 1.3 0.60 5.0 uR/hr [net]
N70 E120 0870271998 3274.0 2909.3 1.0 1.7 0.60 5.0 uR/hr [net]

- N70 E130 08/02/1998 3706.0 2909.3 1.0 3.7 0.60 5.0 uR/hr [net]
N70 E140 08/02/1998 3772.0 2909.3 1.0 4,0 0.60 5.0 uR/hr [net}]
N70 E150 ) 08/02/1998 3695.0 2909.3 1.0 3.7 0.60 5.0 uR/hr [net]
N70 EL60 08/02/1998 3615.0 2909.3 1.0 3.3 0.60 5.0 uR/hr [net]
N70 E170 08/02/1998 3597.0 2909.,3 1.0 3.2 0.60 5.0 uR/hr [net]
N70 E180 08/02/1998 3562.0 2909.3 1.0 3.0 0.60 5.0 uR/hr [net]
N70 EL190 08/02/1998 3550.0 2909.3 1.0 3.0 0.60 5.0 uR/hr [net]
N70 E20 08/02/1998 3532.0 2909.3 1.0 2.9 0.60 5.0 uR/hr [net]
N70 E200 08/02/1998  3620.0 2909.3 1.0 3.3 0.60 5.0 uR/hr [net]
N70 E30 08/02/1998 3359.0 2209.3 1.0 2.1 0.60 5.0 uR/hr [net]
N70 E40 08/02/1998 3353.0 2909.3 1.0 2.1 0.60 5.0 uR/hr [net]
N70 ES50 08/02/1998 3539.0 2909.3 1.0 2.9 - 0.60 5.0 uR/hr [net]
N70 Es60 08/02/1998 3368.0 2909.3 1.0 2.1 0.60 5.0 uR/hr [net]
N70 E70 08/02/1998 3253.0 2909.3 1.0 1.6 0.60 5.0 uR/hr [net]
N70 E80 08/02/1998  3190.0 2909.3 1.0 1.3 0.60 5.0 uR/hx [net]
N70 E90 08/02/1998 3188.0 2909.3 1.0 1.3 0.60 5.0 uR/hxr [net]
N0 EC 08/02/1998 3400.0 2909.3 1.0 2.3 0.60 5.0 uR/hr [net)
N80 E10 08/02/1998 3406.0 2909.3 1.0 2.3 0.60 5.0 uR/hr [net]
N8O ELO00 08/02/1998 3171.0- 2909.3 1.0 1.2 0.60 5.0 uR/hr [net]
N80 EL1O 08/02/1998 3104.0 2%509.3 1.0 0.9 0.60 5.0 uR/hr [net]
N80 El20 08/02/1998 3073.0 2909.3 1.0 0.8 0.60 5.0 uR/hr [net]
N80 E130 08/02/1998  3447.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [net]
N8O E140 08/02/1998 3635.0 2909.3 1.0 3.4 0.60 5.0 uR/hr {net]
N80 E150 08/02/1998 3717.0 2909.,3 1.0 3.8 0.60 5.0 uR/hr [net-
N80 E160 08/02/1998 3610.0 2909.3 1.0 3.3 . 0.60 5.0 uR/hr [net
N80 E170 08/02/1998 3450.0 2909.3 1.0 2.5 0.60 5.0 uR/hr [net
N80 E180 08/02/1998 3462.0 2909.3 1.0 2.6 0.60 5.0 uR/hr [net D
N80 Ei90 . 08/02/1998 3445.0° 2909.3 1.0 2.5 0.60 5.0 uR/hr [net ﬁ
N80 E20 " 08/02/1998  3472.0 2909.3 1.0 2.6 0.60 5.0 uR/hr [net iy
N80 E200 08/02/1998 3639.0 2909.3 1.0 3.4 0.60 5.0 uR/hr [net ¥
N30 E30 08702/1998 3358.0 2909.3 1.0 * 2.1 0.60 5.0 uR/hx [net =
N80 EA40 08/02/1998 3390.0 2%509.3 1.0 2.2 0.60 5.0 uR/hr [net S
N80 E50 08/02/1998 3305.0 2909.3 1.0 1.8 0.60 5.0 uR/hr [net %
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N80 E60
N80 E70
N80 ES80
N80 E90

GRID R26
NO EO

N5Q E10
N80 E50

08/02/1998
08/02/1998
08/02/1998
08/02/1998

08/05/1998
08/05/1998
08/05/1998

TABLE: Al

QUANTITATIVE GAMMA MEASUREMENT
SUMMARY OF RESULTS
BUILDING 64 GROUNDS

Counts Time
Gross  Bkad (Min) Result
3415.0 2909.3 1.0 2.4
3218.0 29209.3 1.0 1.4
3170.0 2909.3 1.0 1.2
3201.0 2909.3 1.0 1.4
3355,.0 2807.0 1.0 2.5
3650.0 2807.0 1.0 3.9
3406.0 2807.0 1.0 2.8

RESULT DATA
MDA Limit Result Units

0.60
0.60
0.60
0.60

0.60

0.60
0.60

LR L RS

QOO0 0O

AL S

o000

uR/hr [net]
UR/hr [net]
uR/hr [net]
uR/hr [net]

uR/hr [net]
uR/hr [net]
uR/hr [net]
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p i v The Boeing Company 6633 Cancga Ave.
@—‘Bﬂﬂ "v & Rocketdyne Propulsion & Power P.O. Box 7922 |

Canoga Park, CA 91308-7822

Date: . September 24, 1998 ) No.: SHEA-16228 (Revision)
To: Philip Rutherford From: John Shao
D/641, 055, T487 D/64l, 055, T487
(818)586-6140 (818)586-8024

Subject:  Soil Sampling Results for Building 064 area at SSFL (Revision)

This report summarizes the findings from a radiation survey performed on samples from SSFL’s Building
64 area following extensive excavation. The soil sampling method and the analytical techniques used are
also described.

In the past, in order to ascertain the levels of radioactivity in soil, a relatively large series of soil samples
was taken and then counted on a GeLi gamma spectroscopy system. This resulted in a significant
investment of project schedule time for sample analysis. A technique using a screening process for
preliminary sample selection was needed in order to reduce schedule impact. The screening process and
the results of analysis are described below.

Screening Process Using Portable 3x3 Nal and MCA

All together, a total of 137 soil samples were screened from the Building 64 area. Each soil sample was
placed in a plastic bag, uniquely numbered, and subsequently placed in a “B”-box in numerical order. The
samples were then removed from the “B”-box and measured in a one-minute count using a 3”x3” Nal
probe attached to a multi-channel analyzer (MCA). During the one-minute survey, each sample was
placed in a half cylindrical lead pig with the Nal probe pointing down at the sample. All the samples were
cooled to room temperature before the radiation survey.

The screening results from the Nal probe are presented in Table 1 and Drawing 064-01. The gamma
measurements range from 8274 to 10857 counts/minute with the mean value at 9668 counts/minute. To
better understand the results of the survey, further statistical analysis was performed. A cumulative
probability chart was plotted using Cumplot Version 2.20" (see Cumulative Probability Plot). This chart
shows that the gamma exposure results have nearly ideal normal distribution. Only minimal variance from
normal distribution was detected at the lower extreme of the cumulative probability. Since the soil gamma
exposure measurements suggested that the soil radioactive content was normally distributed, the highest,
lowest, and mid-range samples were selected for analysis. Each sample was transferred to a marinelli,
weighed, and analyzed in the lab using a high Ge(Li} gamma spectrdmeter. The highest, mid-range, and
lowest samples were found to contain 2.69, 0.11, and 0.41 pCi/g of Cs-137 respectively (the location of
the highest counts/minute sample is one of the areas excavated). Two additional samples were then
selected (at the “1/4” point and the “3/4” point of the distribution). Both “1/4” point and the*3/4” point
samples had 0.03 pCi/g of Cs-137. Table 2 summarizes the results from the gamma spectroscopy analysis.

FORM 131-R-1 REV, 4-88
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Locations with High Ambient Gamma Measurements

Prior to soil sampling, the ambient gamma survey was performed every 10 f* in the Building 64 area.
Statistical analysis of the survey results revealed four locations with high ambient gamma measurements
(>5.0 uR/hr) that deviated slightly from normal distribution. Soil samples were subsequently taken from
these locations and were screened with a 3”x3” Nal probe. The results of the Nal screening are shown in
Table 1 (samples 064-98-0199 thru 064-98-0202). Since each screening result is less than the mean value
of all the samples screened, it can be concluded that all four samples are less then the cleanup level of 9.20
pCi/g. The high ambient gamma measurements at these locations are likely due to the nearby large
boulder(s).

Excavation and Post-Excavation Sample Analysis

During the Nal screening process, samples from four locations (R24-37.5-190, R24-112.5-137.5, Q24-
162.5-12.5, and Q24-159.5-12.5) revealed a Cs-137 peak on the portable multi-chanoel analyzer. These
samples were therefore analyzed on the laboratory Ge(Li) gamma spectrometer and found to contain Cs-
137 concentrations that ranged from 2.57 to 6.34 pCi/g (see Table 3).

A solid asphalt sample taken at R24-37.5-190 revealed a Cs-137 concentration of 13.68 pCi/g, which is
higher than the release limit. To determine whether the radiological contamination was also in the soil, the
asphalt from bag #064-98-0186 was separated from the soil by a sieve with 0.0331-inch mesh. After
analyzing the two separated samples, the Cs-137 contamination was found to be in both the scil (7.36
pCi/g) and in the asphalt (3.93 pCi/g). The asphalt and soil from thls location were removed. Subsequent
sampling at R24-37.5-190 indicated only 0.53 pCi/g activity.

Areas surrounding the other three locations were also excavated and resampled. Table 3 summarizes the
Cs-137 concentrations before and after excavation at all four locations. The highest post-excavation Cs-

137 activity at Q24-162.5-12.5 and the neighboring Q24-159.5-12.5 is 1.30 pCi/g, or 14% of the cleanup
standard of 9.2 pCi/g.

Backgroeund Determination

A soil sample representing the background at SSFL was taken approximately 150 feet west of Building
020, in an area unaffected by Building 20 operations. Using the same sodium iodine detector and the same
method, ten measurements were taken. The mean background soil measurement was 8927 counts/minute,
and the experimental standard deviation was 77 counts/minute (see Table 4). The gamma spectroscopy
result confirms the background sample has less than the minimum detectable activity of Cs-137 (see Table
2).

Summary

In summary, four of the 137 samples screened have Cs-137 concentration higher than fall out
concentration. Immediate areas surrounding these four samples were excavated and removed. Analysis of
samples taken after the excavation indicates cesium-137 activity well below the release limit of 9.2 pCi/g.
The remaining 133 samples can be concluded to be below the release limit based on: 1) the screening
results are normally distributed, 2) all five representative samples are less than the release limit of Cs-137,
and 3) the efficiency demonstrated by the 3”x3” Nal probe. The greater efficiency provided by the 3”x3”

FORM 131-R-t REV. 4-98 _




Nal probe and the multi-channel analyzer is an improvement to the screening technique over the 17x1”
Nal detector. The results presented in this report suggest that the screening process technique used has a
great potential for reducing the time and costs of field sample analysis.

If you have any questions regarding this report, please call me at (818) 586-8024.

John Shao
Radiation Safety

cc: Philip Horton
James Barnes

Building 64 File

! Proprietary Software. Boeing

FORM 131.R-1 REV, 4-98
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TABLE 1. Gamma Exposure Measurements of Soil Samples from Building 064.

Bag # Counts/Minute | Grid Number Feet North Feet East Samp:;){) epth

T 064-986-0053 o006 R24 0 125 <0.5
064-98-0054 0479 R24 12.5 12.5 <0.5
064-98-0055 9817 R24 12.5 37.5 <0.5
064-98-0058 9775 R24 125 625 <0.5
064-98-0057 10611 R24 12.5 87.5 <0.5
064-98-0058 10285 R24 12.5 112.5 <0.5
064-98-0059 9037 R24 12.5 137.5 <0.5
064-98-0060 9798 R24 12.5 162.5 <0.5
064-98-0061 9183 R24 12.5 187.5 <0.5
064-98-0062 9287 R24 37.5 12.5 <0.5
064-98-0063 9086 Rz24 37.5 37.5 <0.5
064-98-0064 8735 R24 37.5 62.5 <0.5
054-98-0085 9320 R24 37.5 87.5 <0.5
064-98-0066 9507 R24 37.5 112.5 <0.5
064-98-0067 9873 R24 37.5 137.5 <0.5
064-98-0058 9592 R24 37.5 162.5 <0.5
064-98-0069 10251 R24 37.5 187.5 <0.5
064-98-0070 9613 R24 62.5 12.5 <0.5
064-98-0071 10091 R24 62.5 37.5 <0.5
054-98-0072 10172 R24 62.5 62.5 <0.5
064-98-0073 9902 R24 62.5 87.5 <0.5
064-98-0074 9283 R24 62.5 112.5 <0.5
064-98-0075 9559 R24 62.5 137.5 <0.5
064-98-0076 9605 R24 62.5 162.5 <0.5
064-98-0077 9753 R24 62.5 187.5 <0.5
064-98-0078 9815 R24 75 150 <0.5
064-98-0079 10215 R24 75 175 <0.5
064-98-0030 0213 R24 87.5 12.5 <0.5
064-98-0081 9899 R24 87.5 37.5 <0.5
064-938-0082 10183 R24 87.5 62.5 <0.5
064-98-0083 9624 R24 87.5 87.5 <0.5
064-98-0084 8920 R24 87.5 112.5 <0.5
064-98-0085 9120 R24 87.5 137.5 <05
064-98-0086 9526 R24 87.5 162.5 <0.5
064-98-0087 10500 R24 87.5 187.5 <0.5
064-98-0088 9880 R24 112.5 12.5 <0.5
064-58-0039 9265 R24 112.5 37.5 <0.5
064-98-0090 9459 R24 112.5 62.5 <0.5
064-28-0091 10296 R24 112.5 87.5 <0.5
064-98-0082 10176 R24 112.5 112.5 <0.5
064-98-0093 * 10857 R24 112.5 137.5 <0.5
064-98-0094 10126 R24 112.5 162.5 <D.5
064-98-0095 10462 R24 112.5 187.5 <0.5
064-98-0096 10683 R24 125 112.5 <0.5
064-98-0097 10034 R24 125 137.5 <0.5
064-98-0028 10312 R24 125 162.5 <0.5
064-98-0059 9480 R24 125 187.5 <0.5
064-98-0100 9460 R24 137.5 12.5 <0.5
064-98-0101 9713 R24 137.5 37.5 <0.5
064-98-0102 9974 R24 137.5 62.5 <0.5
064-98-0103 9745 R24 137.5 875 <0.5
064-98-0104 8579 R24 150 375 <0.5
064-98-0105 8507 R24 150 62.5 <0.5
064-98-0106 8948 R24 150 875 <05
064-98-0107 9846 R24 150 112.5 <0.5
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Bag # Counts/Minute | Grid Number | Feet North Feet East Samp::ﬂmpm
064-98-0108 9816 R24 150 137.5 <0.5
064-98-0109 9047 Q24 187.5 125 <0.5
064-88-0110 §497 Q24 187.5 375 <0.5
064-98-0711 9506 Q24 187.5 625 <05
064-98-0112 9660 Q24 187.5 87.5 <0.5
064-98-0113 9890 Q24 187.5 112.5 <05
064-98-0114 10058 Q24 1878 1375 <0.5
064-98-0115 9923 Q24 187.5 187.5 <0.5
064-98-0116 * 10534 Q24 1625 125 <0.5
064-98-0117 10377 Qz4 162.5 37.5 <0.5
064-98-0118 9737 Q24 1625 62.5 <0.5
064-98-0119 10042 Q24 162.5 87.5 <0.5
064-98-0120 10128 Q24 162.5 162.5 <05
(64-98-0121 9552 Q24 1375 12.5 <0.5
064-93-0122 9578 Q24 137.5 375 <0.b
064-98-0123 10009 R25 25 0 <0.5
064-98-0124 9885 R25 50 0 <0.5
064-98-0125 9580 R25 125 12.5 <0.5
064-88-0126 10052 R25 37.5 12.5 <0.5
064-58-0127 10296 R25 62.5 125 <0.5
064-88-0128 10384 RZ25 875 12.5 <0.5
064-88-0129 10066 R25 1125 12.5 <0.5
084-98-0130 8987 RZ5 125 12.5 <05
064-98-0131 o377 R25 100 25 <0.5
064-98-0132 10097 R25 37.5 375 <05
064-98-0133 10018 R25 87.5 37.5 <0.5
064-98-0134 10156 R25 112.5 375 <0.5
064-98-0135 9452 R25 125 375 <0.5
064-98-0136 9503 R25 62.5 62.5 <0.5
064-98-0137 10228 R25 112.5 625 <0.5
064-98-0738 10371 R25 125 62.5 <0.5
064-58-0139 8830 R25 112.5 875 <05
064-98-0140 9367 R25 1375 87.5 <0.5
064-98-0141 5102 R25 162.5 87.5 <05
064-98-0142 9330 R25 375 112.5 <0.5
064-98-0143 9692 Q25 162.5 875 <0.5
D84-08-0144 not sampled
064-53-0145 9655 R25 37.5 162.5 <0.5
064-08-0146 10135 R25 62.5 137.5 <0.5
064-98-0147 9375 R25 62.5 1625 <0.5
064-58-0148 9797 R25 625 187.5 <05
064-98-0149 8803 R25 75 150 <05
064-98-0150 10094 R25 75 175 <0.5
064-88-0151 9366 RZ25 87.5 137.5 <05
064-98-0152 10493 R25 875 162.5 <0.5
064-98-0153 9727 R25 875 187.5 <0.5
064-98-0154 9124 R26 62.5 125 <0.5
064-98-0155 9802 R26 62.5 37.5 <0.5
064-88-0156 10539 RZ6 875 12.5 <0.5
064-98-0157 9603 R26 87.5 375 <05
064-08-0158 not sampled
064-98-0159 8802 R26 1125 12.5 <05
084-98-0160 8727 R26 1125 37.5 <0.5
064-98-0161 not sampled
064-98-0162 9124 R26 1375 12.5 <0.5
064-38-0163 9513 R28 1375 375 <0.5
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Bag # Counts/Minute | Grid Number Feet North Feet East Samp:;)Depth
£e4-98.0164 not sampled
064-98-0165 9489 Q25 187.5 87.5 <05
064-98-0166 9830 R25 12.5 87.5 <0.5
064-98-0167 9617 Q25 162.5 375 <0.5
064-98-0168 10097 R25 12.5 150 <0.5
064-93-0169 9562 Q25 187.5 112.5 <0.5
064-98-0170 9387 Q25 137.5 12.5 <05
064-38-0171 0084 R25 112.5 137.5 <0.5
064-98-0172 10094 R25 162.5 175 <0.5
064-98-0173 3274 525 12,5 187.5 <0.5
064-98-0174 9338 825 12.5 . 87.5 <0.5
064-98-0175 8516 525 62.5 105 <0.5
064-93-0176 8455 S25 150 112.5 <0.5
084-98-0177 not sampled
064-68-0148 | not sampled
0684-08-3H0 not sampled
064-58-0180 not sampled
064-83-0134 not sampled
054-98-0182 not sampled
£64-85-0183 not sampled
064-58-0484 not sampled
0684-88-0185 not sampled
064-98-0186 * 10754 R24 37.5 190 <0.5
064-98-0187 9650 R24 105 162 <0.5
064-98-0188 9010 Q24 185.5 12.5 <0.5
064-98-0189 * 10263 Q24 1595 12.5 <0.5
064-98-0190 9570 Q24 162.5 9.5 <0.5
064-98-0191 8593 Q24 162.5 15.5 <0.5
064-98-0192 8402 R24 115.5 137.5 <0.5
064-98-0183 8818 R24 108.5 137.5 <0.5
064-98-0194 8789 R24 112.5 134.5 <0.5
064-98-0195 9407 R24 112.5 140.5 <0.5
064-98-0186 10169 Q24 156.5 12.5 <0.5
064-98-0197 9281 Q24 158.5 9.5 <0.5
064-98-0198 9499 Q24 159.5 15.5 <05
064-98-0199 9095 R24 130 130 <0.5
064-98-0200 9534 R24 140 130 <0.5
064-98-0201 9188 R24 150 130 <0.5
-98-0202 8579 R24 110 180 <0.5
maximum 10857
minimum 8274
mean” 9668
exp. stand. dev. 516

* Samples that showed a Cs-137 peak when surveyed by a 3" x 3" Nal probe attached to a multi-channel analyzer.

Note: Samples selected for gamma spectroscopy analysis are in boldprint. |
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Table 2. Gamma Spectroscopy Results of Representative Samples.

Sample
Sample Name | Counts/Minute | Cs-137 (pCilg) **| Obervation Bag # Sample #

contains few

small asphalt
lowest 8274 0.41 pieces 064-98-0173 ENV980206
"1/4" point 9265 0.03 grey color sand 064-~98-0089 ENV880207
mid-range 9727 0.11 sandy clay 064-98-0153 ENV980211
"3/4" point 10296 0.03 sandy clay’ 064-98-0127 ENV980210
highest * 10857 2.68 sandy clay 064-88-0093 ENV980208
background 8927 <MDA sandy clay N/A ENV980213

* Sampie that showed a Cs-137 peak when surveyed by a 3" x 3" Nal probe attached to a multi-channel analyzer.

** The minimum detectable activity (MDA) of Cs-137 is 0.02 pCifg.




Table 3. Gamma Spectroscopy Results of Excavated Locations.

Before Excavation

After Excavation

Sample Location Cs-137 {pCi/g) Sample Number Cs-137 (pCi/g) Sample Number
ENV980196 -
R24-37.5-190 6.34 (Bag#064-98-0186) 0.53 ENV980215
ENV980208 "
R24-112.5-1371.5 2.69 (Bag#064-98-0093)* 0.43 ENV080227
ENV980236 ** ;
y ENVO80208 composite sample of
024-162.5-12.5 2.57 (Bag#064-98-0116)* 1.30 Q24-162.5-12.5 &
Q24-159.5-12.5
ENVO80236 ** :
ENV980223 composite sample of
Q24-159.6-12.5 4.31 (Bagi#064-98-0189)* 1.30 Q24-162.5-12.5 &
Q24-159.5-12.5
R24-37.5-130 : Asphalt 13.68 ENV-98-0193 ** N/A N/A
sample
R24-37.5-190 : Particles
from ENV980196 smaller 7.36 ENV980220 ** N/A N/A
than 0.0331 inch
R24-37.5-190 : Particles
from ENV380196 larger 3.93 ENV380219 ** N/A N/A
than 0.0331 inch
*  Samples that showed a Cs-137 peak when surveyed by a 3" x 3" Nal probe atiached to a multi-channel analyzer.

** Bamples analyzed directly by gamma spectroscopy without being surveyed by a Nal probe first.




TABLE 4. Gamma Exposure Measurements of Background Soil Sample.

Measurement # Counts/Minute

1 8987

2 8939

3 8811

4 3933

5 8817

6 8882

7 9002

8 9043

9 8800

10 » 8951

Mean ' 8927

Experimental Standard Deviation
(68% Canfidence Limit) 77
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Date: May 11, 1998
To: Phil Rutherford
Manager, Radiation Safety
i 055-641, T487 x66140

The Boeing Company €633 Canoga Ave.
Rocketdyne Propuision & Power P.C. Box 7922

Canoga Patk, CA
91308-7922

No.: SHEA-015099

From: Farley Daht
SHEA Project Engineer
055-641, T100 x65788

Subject:  Building 064 Sideyard and ‘G’ Street Core Drilling Sample Analyses

The Building 064 Sideyard and ‘G’ Street core drilling soil sampling was performed to verify the
quality of the current cleanup activities, assess the depth to bedrock and sample underneath ‘G°
street. Core drilling was performed at 14 locations (see Figure 1). Location A was at the
foundation of the previously demolished building. Location B was at the original 1963
contaminated zone and has been heavily excavated several times. Locations C and H are east and
down slope of the building site and west of ‘G” street. Locations D, E, F and G are in the sideyard
proper to assess the excavated sanitary leach field. Locations I, J and K were drilled through the
‘@’ street road where the building 064 driveway connects, Locations L, M and N are located east
of ‘G’ street across from the building 064 sideyard where contamination has been removed. All
locations together adequately cover the affected areas,

Fifty-two soil samples were taken at approximately 1.5 feet intervals until bedrock was
encountered. Table 1 provides the sample numbers, locations, dates and depths of the samples.
The samples were analyzed for gamma emitting radionuclides using a thin beryllium window High
Purity Geranium (HPGe) Canberra gamma spectroscopy system. Resulis of the sample analyses
for detected radionuclides are found in Table 2, which are all typical environmental background
levels. The comparison with Site-wide Limits for Soil from N0O01SRR 140127 are located in Table
3 where detected values and counting system MDA’s for the analyses are listed. Figure 2
summarizes the natural K-40 in the soil as a comparison for the normal distribution of samples and
homogeneity of the site soil. Addlt;onally, Figure 3 plots the sample results for the primary isotope

of interest Cs-137

All samples underneath “G’ street lack the normal fallout levels of Cs-137 as expected and no
excavation of the street for further sampling or remediation is required. Also, the samples fully
support the quality of the current cleanup activities down to the bedrock and no further
remediation of the exposed affected areas is required. In conclusion, the Building 064 Sideyard
and ‘G Street core drilling soil sampling shows that the area has been remediated and is ready for
the final survey and soil sampling, final survey report, third party verification phase and release,

Farley C. Dahl

Farley C. Dahl, PE
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SHEA —Radiation Safety Team |
. T064 SIDEYARD AND "G" STREET AREA DEEP SAMPLE LOCATIONS
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Circled letters = approximate sample location designations 3.24.98
Figure 1. Map of the Building 064 Sideyard and ‘G’ Street Core - Drilling Sample Locations
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Table 1, - Building 064 Sideyard and ‘G’ Street Core Samples Data Sheet
Sample | Sample | Location [Depth Range| Grid | Feet | Feet Sampled Sample
Number | Date  {Deslgnator] Feet  |Number| North | East By Description

064-99-0001 | 23-Mar-0% A 01005 | R | 28 91 _|E R Wamis| Sal
064-93-0002| 23-Mar-58 E O0tod5 | B4 | 7 | 154 |E R MGmis| soil
064-98-0003 | 23-Mar-98 E 1560323 { RA | ™ | 154 IE R MOGnads | o
064-98-0004] 23-Mar-98 F ClS | RM | 2 | 120 |E R MGmis| Soil '
064-98-0005 | 23Mar-08 F 151018 | R4 | 2 | 170 |E R MGmis | sait
064-98-0006| 23-Mas-98 G Ololl | R | 104 { 19 |[E R MQnads| sSol
064-98-0007] 23-Mar-0t H Otol8 | R | 33 | 197 [E R MQnals | Sot
064-98-0008 | 23-Mar-08 H L8031 | RM | 33 | 197 |[E R MOnols | sot
064-92-0009] 23-Mar-0¢ H 310047 | R4 | 33 | 197 {E R MGnols | © Sl
064-98-0010] 3-Mac98!  H 471064 | R4 | 33 | 197 |E R MOmids |  Sol
064-98-0011] 23-Mar-98 H 6420063 | BRU | 33 [ 197 |[E R mQmis | Soit
0sdon-0012) Mar 9t M Otold | RS | 71 | 162 |E R MOmis | 5ail
064-08-0013| B Marst | M 141029 | ®25 | 71 | 162 |E R MGmis| sz
064-98-0014} 22-Mur92] M 291045 { RS | 71 | 162 |E R MGnnis | sal
064-98-0018| BZAar0t| M 4506 | 2B | 71 | 162 [E R MAmis | Sal
064-98-0016] 3-Mae-08| M 6083 | R | 71 ]| 162 |E R MGpris | sail

- J0s4-08-0017) B-Mar-98| M £3%095 | R | 71 | 162 |E R MGoris |  Sail
064980008 M98 | M 95k RS | 71 162 |E R MGmis | st
064-98-0019 23-Mar-98 L 0ls J R | 77 | 139 |E R MQmis | Sal
064-93-0020| 23-Mar-08 L 15w3 | R | 77 | 139 |E R MQnols | sail
064-08-0021 | 23-Mss-0% L 3teds | RS | 77 | 139 IE R MGnis | Ssal
064-98-0022] 23-Mas52 L 461063 | RS | 17 | e |E R MQuiia| Saf
064-98-0023 | -Mar58| L 631077 § R35 | 77 | 139 [E R MGmis |  sat
064-98-0024 | 23-Mar-98 L 278 | R | 77 | 139 |E R MGnis| sail
064-98-0025 | 23-Mar-98 K etolS | B3 | 93 | 126 |E R Wamls Soll

- |064-98-0026 1 23-Mar-58 K 1503 | RS | o3 126 |E R MGonls | Soil
064-58-0027] 23-Mar-98 K 31045 | RS | o3 126 |E R MGnois | solt

- lo64-98.0028 [ 23-Mar-08 K £516 | RS | o3 1235 [E R dmnis | sont
064£-98-0029 | 23 M08 K Sw075 | R3s | 3 | 126 |E R MGmis | sa
064-58-0030 } 23-Mar-53 K 2508 | B3 | 9 126 {E R RGmis| 3ol
054-98-0031 | 25-Mur-58 K 910105 | Ras | s 126 {E R MGmiis |  sall
064-93-0032| 23-Mar-58 K 105012 | R | 83 126 [E R MAmis | 3o
064-98-0033 | 23-Mar-98 X 1200135 | K25 | 93 | 126 |E R MAGmls |  Sait
064-98-0034 | 23-Mar.58 K BSwis | B25 | 93 | 126 |E R Gmals | soll
064-58-0035 | 23-Mus-98 ] Otols § RS | 22 [ 102 JE R MGmis | Soil
064-93-0036 | 23-Mar-08 3 153 | R3S | 82 | 102 |E R mQGmals | Sai
064-98-0037} 23-Mar-98 ¥ 30045 | R3S | 22 | 102 [ER MAmis [ sl
064-92-0038 | B-Mar58 J 43506 R2 2 162 |E R MGris Soil
064-53-0039] 23-Mar98 ] 69075 | R | 22 | 102 {E R MGmis | Sl
064-55-0040] 23-Mar-o8 ] 7509 | R | 2 | 102 |E R MOmis | sl
064-58-0041 ) 23-Mar-92 ] Swios I R | 2 | 102 [E R MGoaals | sl
064-58-0042] 3 Mac8] 1 Ols | R¥ | 101 | 3 {E R MGmis| sm
064-58-0043 | U-Mar-98 c ols | Ru 2 142 [E R MAmis | sa
064-98-0044 | 24-Mar-5% C 151022 | RA 2 142 |E R MGmis | sal
064-58-0045| 2¢Mac92 - D ¢l | RU | 4 | 164 IE R MGonls | soit
054-59-0046] 24-Mar-51 D 3ds* | »u | 40 | 168 JE R MOGnis | sl
064-98-0047| 24-Mac-98 D 4506 | RA | 4 | 164 |E R MQmis | 8ol
064-98-0043 | 24-Mar-98 D 60075 { RU | 4 | 164 [E R MGmis | sa

1064-98-0049] 24-Mac53 B o015 | Ru | 5 | 127 |&E R MGnals | 8ot
064-98-0050 | 24-Mar-58 B LSw3 | R | 59 | 127 JE R MBniis | Sea
064-98-0051] 24 Mars2| N O0wls | Ras | 76 | 154 JE R MGmis | Sal
064-03-0052 24-Mar-98 N 1LSt03 | R2S | 76 ] 194 |E R MGnras |  satl
* Location D, 1.5 to 3 feet. 8o somple retained.
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TABLEZ2 - BUILDING 084 SIDEYARD AND 'G' STREET SOIL DRILLING SAMPLES RESULTS
NOTE: BOLD VALUES INDICATE DETECTED AND NOH-BOLD YALUES IRDICATE MDA FOR THAT SAMPLE

Ssmple ] Date | MAP | Sample K0 |CeA37| TH206 |Pb212| BR212 [ Rw224 | Ac228 [ Pb-210 | Pb-214 | BI-214 | R-226 | Th-Z34 |Pa-234m] U-236
LOCHE wi(grams] pClg | pClg | pClig | pCrig | nCiig | pClg | pClg | pClg | pClg | pClig | pCl, pClig | pClig | pClg

oA GB0001| /238 | A 713 ma2 | 082 0.3 056 | <014 | 433 ) 0.95 067 055 1:.39" nea <267 00
csaoaomz| e8] E 72 €72 | ooe | ox2 | o072 | <011 | omn n3e o 052 o 149 .08 <251 0.0
40000 azame | B 741 m2 | oos 2.5 o087 1.08 130 D 8.9 a2 047 183 as2 <274 [ 040
oseonondf a2soa| F B4t s | oos | sm gos | o 239 084 051 a1 070 144 .79 <am 009
oseoe000s| o] K sy a4 [ <003 | 838 | 052 | <014 | 1M 12 | <074 | os0 084 1 001 <25 | ooe
os498.0008| 2| @ w74 was | nex | vas | oas e 1 105 131 878 023 | <041 | 10¢ 23 2.0
ogLoeo007) a22981  H 718 wm | ood 8y | pe2 100 1.05 125 | 018 075 o L X7 <279 | 042
Beog0o0s| 3o | H 854 1953 | <om2 | o | oys | <014} 13 105 295 .88 0.87 1.81 .74 <284 | o4
054050003] 228 { H 879 ez | <002 | o gss | 09 140 1.01 0.9% YT o7 1.3 (%7 <273 | oAt
0s492.0010| 2298 | H 7% 1€se | <02 | nar ems | ora | 328 | o»% 107 0.0 nJe 150 088 | <243 | opa
054080011 2398 | H e mi9 | <002 | e ost .05 140 osr | <076 | o 022 174 0.7 <285 | 041
os40e0012| 2228 M L] mya | o pas { om8 | <014 | 128 080 ] o34 o 008 1.84 893 <283 | nao
e4os001z| el M 720 1613 | <002 | o057 ers | <013 { 110 pes | <073 | o 084 1.82 a2 <27 042
oseoaccis| 3ame| M #eL 15035 | <002 | vaz | 082 194 135 1.4 177 n ont 113 105 <270 | oAt
teLseonIs| avea) M 08 “ss | <002 | o ord | o 1.18 nas 127 053 078 1.4% 097 <25 ( npg
o54980015| 2308 M o3 iss | <02 | 030 oA 04 ass | o T 017 01 44 077 2.13 8,09
DBA0B0017| /388 | M 1158 13 | <002 | 825 | o2 | b 877 | em 0.75 052 082 | <02r | o <173 | oor
cetoe001e| 22208 M 1151 1337 | <02 | o 041 | <003 | ogs o0 Y 071 073 134 045 <166 | opa
BAoe.0019| 323081 L Pec) 1em | sm o037 | on .2 119 1.02 oo 072 | 084 1.51 o.8s <241 040
ceesaonn) 2mma] L 700 1528 { <002 | saa | 072 | 27 122 143 8.5 27y o 1.08 093 <262 | o4
tesoe 00t | azaoe! L s 158 | <om | ox osz | 20 129 109 | <0p8 | an 02 154 063 <20 | o1
tsaoeomz| 2amal L 25y m2r | <002 | ear os8 | <013 { 12 107 o 231 083 1.9 0.8 <23 | o012
084920025 A28 L T3 1442 | <002 | o3r | o059 | <ot | s4e 103 o.78 058 ot 1.42 D51 1.5 0.09
re4oe0024| 330a | L &3 1437 | <oz { o3 gas | <011 | 108 gs: | .omm nss D48 121 0.58 <2 | ooy
05493.0025| 2398 | K 1042 €00 | om X osa | 873 | oes 0.8 0.2 081 tes 130 075 £I8 noa
meioaomefamme| K 898 wan [ <02 | o3y | s | oma 1.7 oxr .54 05y o 128 0,74 <223 | oaa
064830007 a3ma| K 060 747 | <002 | 831 0AS o5z |- 118 ovs | <0e2 | o o 143 Y <221 0.09
ose000ma] 22308 | K . 73t | <002 [ B3¢ | nas | <012 | 0w 01 084 nee Do 148 or3 <227 | 009
tms0a002s! azame| K 784 et | <02 | o4 nra 0.50 1.08 11 | <072 | oes 02 | <038 | 128 <239 | 042
oessa.0m0f amaoa| R 752 waz | <002 | B D22 GRS 144 113 141 0.2 091 1.9 1.10 Q.70 041
54980031 | a2ms | K b #es | <ot | eua 70 | <093 | %e 113 o8 0.57 01 1.1 03 .z 010
051580032| 3m3mE ) K 716 w52 | <02 | o4t | 088 | o0m .14 148 106 00 0 | 181 084 257 -| o
054880033 3B K 3] mn | <o | oo 0.73 105 115 1142 ] 0.2 o 1.73 108 <257 | o1t
0E4580038| A8 | K B "we2 | <002 | p3s | oag LYY .2 1.08 0.8 077 s 11m 087 258 011
osLea0ms| e J B8 @y | <002 | 042 052 .00 137 100 | <072 | o7 083 153 0.81 <247 | o008
048a0036| 23| J 753 w8 | <002 | oss ert | <013 | 12w 0.8 L) 858 084 1.0 ner <285 | .09
omess 0037 | ases !l g 1837 | <002 | 048 | o7a | <om3 | 429 | 1m2 145 8.99 097 1.0 108 <270 | o0
ossca0me| azamae ]l 5] wor | <002 | 038 | oy 113 4 140 070 onr 030 1.09 1.8 <2438 | 010
05409009 azoe | 4 785 w58 | <02 | naz | o76 | <013 ] 14 149 | <075 | o2 0os 172 082 <264 | 040
084.93.0040} 3230 | J 714 1"t | <002 | 041 o8y | <015 | 119 143 o 0.2 ges 196 125 <285 | 011
oarononetl a3ma| 4 797 111 | <002 | DAL | DAY 144 2.15 113 08l 0.00 0.07 142 1,08 <243 | p10
t82.980042[ aama ] 1 feg 4081 | co02 | p2? | <013 | ey 107 08t | o 0s7 0x3 1. .50 <242 | pao
poeoaooes| anamal ¢ o 1958 | 0.1 8233 044 | <012 | 120 141 | <08t | oss 057 1.28 0.50 <215 | ooa
064530044 32481 © 709 150 | 011 0AD 018 | <014 | 348 1,41 o3 053 Y 1 B850 102 n.09
084960045 32413 D 854 788 | <02 | 033 | oer 1.00 1.18 om? 191 B27 0.08 1.5 114 <292 | pos
084980048 | 22408 D o1 1721 { <002 | 032 oer | <013 | 1m oas | <083 | oaz ose | <038 | e <23 p.10
054580047 | 2ame ] D 784 1302 | <02 | o33 | per | one .13 101 0. 01 o 147 o <260 | 009
oe¢080048| apeme| D 171 72 | om2 0345 053 | <010 | o2 0 | <057 | om o 1.8¢ 1.00 245 p.A2
084.90.0M43| antea| B B8 174 § o2 031 A2 | <0t | 1M 023 L Xc]) n.T3 o.r1 144 asa <231 | pes
064900050 3248 B BS5Y 1798 | <002 | 895 .50 p.co 1.4 2] .08 028 s 148 CYT] <245 | ox8
DE4.06.0051[ 32uma| N a #58 | om 05 D4 072 1.0 D1 0.0 0.3 o7 122 120 <243 | 0.1
pA4.08.0052( Aol N 865 %24 | <002 | o 055 159 085 0.8% .56 0.81 0.53 137 072 <19 | o008
HumEar of detacia 52 14 52 5 n 02 =2 M 52 52 48 +3 g 52

- Maximum 529 | 013 044 0.5z 208 144 119 1,41 .50 0.59 Z.08 138 258 DA3
Detect!  Avarsye 1873 | 006 036 054 094 418 1.00 248 | 073 | oma 1.62 2.06 2.18 0,10
Mintmum $337_1 002 | 0.2% oA | 0.5 072 056_| 028 051 .21 045 3.58 D07

iNote: MDA ate not Included In the symmery calenlntions -
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Building 064 Sideyard and 'G* Street Core Soil Sample
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Figure 2. K-40 Cunmulative Distribution Plot
Building 064 Sideyard and 'G" Street cone‘Soil' Samples
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Figure 3. Cs-137 Cumulative Distribution Plot
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~ TABLE 3 )
SITE-WIDE LIMITS FOR SOIL YERSUS OBSERVED
CONCENTRATION (REFERENCE N001SRR140127) *

. . : . A Observed
Radionuclide | Soil Gmdehge Concentration
Am-241 5.44 <0.06
'Co-60 1.94 <0.02
Cs-134 3.33 <0.02
Cs-137 9.20 0.02-0.13
Eu-152 451 <0.04
Fu-154 4.11 <0.03
- K-40 27.6 13.4-19.6
Na-22 2.31 <0.02
Ra-226 5¢, 15¢ 12238
Th-228 5¢ 15¢ <37
Th-232 54 15° <10.3
U-234 - 30° <16.5
U-235 30° 0.07 -0.13
U-238 35° 1.68 —3.01

* Reference taken from Boeing/Rocketdyns SGETEC-DRF-0374, Enclosure A, Tune 28, 1996
¢ Generally more conservative NRC limits for uranium isotopes are proposed ‘

4 DOE Order 5400.5 limits are propesed (5 pCi/g averaged over first 15 cm of soil depth and 15 pCi/g averaged
over 15 cm layers below the top 15 cm)




