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i. INTRODUCTION
l1.1. AREAS TO BE RELEASED TO UNRESTRICTED USE

The GA Technologies Inc. (GA) old Waste Processing Facility (WPF)
and the surrounding canyon and ridge areas have been selected for decon-
tamination and decommissioning (D&D) under the requirements specified
in NRC Docket 70-734: Plan For Obtaining Release of Certain Areas to

*
Unrestricted Use , herein referred to as the Plan.

The dacontamination project was staried by GA in July 1984 and a
contract was issued to AWC, Inc. to provide additional support beginning
NOVCIbC " 1984 -

The principal area to be released to unrestricted use is shown in
Figure 1A. The area includes the Waste Processing Facility, the associ-
ated canycn area and other land (mainly hillsides and canyons) surround-
ing the facility. Due to the complexity of the project, it was deter-
mined that the work efforts for release of this area would be handled in
two phases.

The work performed under Phase I of the project was to prepare the
area within the boundary shown in Figure 1B, except the areas indicated

as Phase II, for release to unrestricted use.

This report providcs information on the decontamination/
decommissioring conducted for Phase I of this project. The target
criteria for unrestricted release, the method used, and the data showing
compliance with the target criteria, are provided.

*
NRC Docret 70-734: Plan for Obtaining Release of Certain Areas to
Unrestricted Use, GA submittal letter 696-8023.



1.2, SITE DESCRIPTION

Figure 1A shows the specific area enclosed within the boundary to
be prepared for release to unrestricted use. This portion of GA's site
represents about 80 acres. Due to the complex operations required to
handle and dispose of the large volume of contaminated soil, the work
efforts preparing this area for release to unrestricted use will be

conducted in two phases.

The work conducted under Phase I includes the area within the
boundary shown in Figure 1B except the three areas designated Phase II.
The Phase I area contains approximately 78 acres.

l. The contaminated (affected) areas in Phase I represent about
two acres of land. These affected areas are designated Area A
(canyon area below the Waste Processing Facility), Area B
(canyon area below the evaporation ponds), Area C (area north
of ponds) and Area D (evaporation ponds). Figure 4 shows
these areas in greater detail. The Phase II areas shown in
Figure 1B are the incinerator site, the old Waste Processing
Facility and a small area where asphalt contaminated with low
levels of uranium and thorium was buried in 1974 under GA's
Radioactive Material License issued by the State of Cali-
fornia. The Waste Processing Facility site and the incinera-
tor site are covered with concrete or asphalt and are being
used as staging areas for the contaminated soil removed from
the affected areas. A brief description of the contaminated
areas is provided below.

2. The canyon areas (Area A) is the ~3/4 acre area adjacent to
and below the old Waste Processing Facility. Water runoff

from the facility enters the canyon area.

3. The canyon area is a one acre area adjacent to the solar evap-

oration ponds, Waste Processing Facility and incinerator pad.



A spill in 1972 from the evaporation ponds contaminated part
of this canyon area directly below the ponds with approxi-
mately 100 gms of enriched uranium along with thorium, Cs-134,
Cs-137, Co-60 and Sr-90.

4. The hillside above the ponds, (Area C) is on a ~1/2 acre area
which contained discrete localized plots of contaminated soil.

S The Solar Evaporation Ponds consisted of four sets of three
20 ft x 20 ft concrete ponds | ft deep designed to contain
contaminated liquid which in turn is evaporated bv solar
energy. Three sets of ponds were used for liquid waste con-
taining enriched uranium and thorium. The fourth pend con-
tained liquid waste contaminated with mixed fission and acti-
vation products. Through the years there was some cross
contamination of the ponds necessitated by one or the other
set of ponds being full when there was a need to place addi-
tional liquid waste in the ponds. Sludge was periodically
removed, packaged and disposed of to an approved radioactive
waste land burial site.

l.3. OBJECTIVES
The objective of this project was to remove all sources of radia-

tion and contamination so that the area meets the requirements for

release to unrestricted use, as specified in the Plan.



2. SUMMARY

The decontamination/decommissioning of GA's old Waste Processing
Facility and surrounding area is being conducted in two phases. This
report documents the activities conducted under Phase I.

Phase 1 areas are the Solar Evaporation Ponds, the canyon areas
below the Waste Processing Facility and the solar evaporation ponds, and
tne areas of raw land (mainly canyons and hillsides) surrounding these
areas. Phase I consists of ~78 acres, approximately two of which con-
tained soil contamination exceeding the target criteria for release to
unrestricted use as described in the GA Plan. These affected areas
(i.e., contaminated) were decontaminated as part of the Phase I effort.

Every location was decontaminated to:

l. Meet the license criteria for release of a facility or equip-

ment to unrestricted use.

2. Remove any contaminated soil until the residuals meet the NRC
policy (SECY 81-576) Option | criteria.

Approximately 82,000 cu ft of soil containing about 480 millicuries
of activity was removed for disposal at an approved radioactive waste
land burial site.

All the areas within the Phase I boundary were decontaminated below

the target criteria for release to unrestricted use.



3. TARGET CRITERIA FOR UNRESTRICTED RELEASE

The following target criteria are taken from the U.S. Nuclear Regu-
latory Commission (USNRC) approved decontamination plan for release of

certain areas to unrestricted use.

3.1. FACILITY AND EQUIPMENT

Table |1 is taken from USNRC's criteria for r:leasing facilities and
equipment to unrestricted use. This table was used for releasing proc-
ess equipment or buildings to unrestricted use. It has been incorpo-
rated into our SNM-696 license. Ponds, tanks, etc., were treated as
process equipment. The above criteria will not be utilized for soils.

3.2. DIRECT RADIATION

External radiation (gamma dose rate in air one meter above ground
level) shall not exceed 10 uR/hr above background for a diffuse source
area (a contaminated area greater than 30 ft x 30 ft) and shall not
exceed 20 uR/hr above background for a discrete area (a contaminated
area smaller than 30 ft x 30 ft).

3.3. INHALATION PATHWAY

Table 2 contains values of soil contamination (pCi/gm) waich if
residing on the surface and inhaled would not iead to an exposure
exceeding the Option I acceptablility limit. Soil contamination above
these Table 2 values may be acceptable under certain circumstances but
only if a specifically analyzed intrusion scenario shows tha. any
individual will not be exposed to radiation levels greater than those
appropriate for NRC/EPA Option I.



TABLE 1
AZCEPTABLE SURFACE COMTAMINATION LEVTLS

i — P——

NUCL 15E5® AVERAGED € PAXIMUMD O nevovanLgd e f
U-nat, U-235, U-238, and
sssociated decay products 5,000 dpm /100 cm? 15,000 dypm /100 cm? 1,000 dpm o/100 cm?
Transuranics, Ra-226, Ra-228,
h-239, Th-228, Pa-231, 100 dpm/106 em? 306 Apm/100 cwl 20 J;m/100 cm?

Pc-227, 1-125, 1-129

Th-nat, Th-232, Sr-90,
:".23"."',2“‘ u-232, 1-126, 1000 dpm/100 cm? 3000 cpm/100 cm? 200 dpm/100 cm?
-1, -

Beta-garwy enftters (nuclides

with decay modes other than

alpha emission or spontaneous 5000 Jpm #y/100 cm? 15,000 dpm 8y/100 cm? 1000 dpm 8,/100 om?
fisston) except Sr-90 and

others noted above.

S.iere surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the 1imits established for alpha- and beta-ganma-eritting
nuc ) tdes shouid apply independently.

BAs used In this table, dpa (disintegrations per minute) means the rate of emission by radloactive material as determined by correcting the
counts ver miuute obsecved by an appropriate detecter for background, efficlency, and geowetric factms associated with the instrumeatstion.

CHoasurer ents of average contaminant should not be averaged over mors than | square meter. [ar objects of less surface area, the average
should Le derived fur each such ohject.

e mastimum contamination level applies to an area of not move than 100 em?,

€ihe amouat of removable radicactive materfal per 100 en? of surface area should be determlaed by wiping that area with dry filter or soft
absorbeat paper, applying moderate messure, and assessing the amount of radioactive materfal on the wipe with an anpropriate Instrument of
krom etticlency. bhen removable contamination on objects of less surface area is determined, the pertineant levels should be reduced
proportionaily and the entire surface should be wiped,

Fine average and maximmm radlation levels assoclated with surface contanination resulting from beta-gwweny emitters should not exceed
0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 om, respectively, measured through not more than 7 willigrams per square centimeter of
total sbember.



TABLE 2
INDIVIDUAL CONCENTRATION IN SOIL RESULTING IN AN ANNUAL INHALATION
DOSE OF 20 mrem TO THE LUNG(2) AND 60 mrem TO THE BONE(b)

Derived Concentration (pCi/g)

Solubility
Radionculide Classification Lung (20 mrem) Bone (60 mrem)
U-238 Y 15 , 1.2 x 105
0-238 u 302 X 10‘. 3.9 X 103
U-238 D 1.9 x 10 1.2 x 10
4
U=-235 b 35 2 L2 % lO3
U-235 W 3.2 x 10“ 3.9 x 103
0’235 D l.q X 10 1.2 X 10
U-234 ¥ 30 i 1.0 x 105
U-234 W 2.8 x 10“ 3.6 x 103
U-234 D i« % 10 I-I 2 10
Th-232 Y 35 ; 2.6 x 102
'n\"232 H 303 X lo 100 X lo
Ra-228 W 3.3 % 103 2.9 x lO3
h-228(¢) Y 20 , 1.8 x 102
Th"zzs “ 1-3 X 10 303 X 10
co-60(4) Y 1.2 % 102 1.6 x 102
Co-60 W =2 % IV 5.8 x 10
cs-137¢9) o 9.6 x 10° 1.8 x 10°
sr-90'%) Y 1.8 x 102 2.6 x 10,
Sr-90 D 1.6 x 10 2.8 x 10
(.)Pullonary lung (570 gm); consistent with EPA's Transuranics
Guidance.
(b)

Bone means osseocus tissue, (5,000 gm); consistent with EPA's
(ransuranic Guidance.

(C)Thc daughters of Th-228 and Ac-228 do not contribute significantly

to the inhalation dose be-ause of their comparatively short half-lives.
(d)

Solubility classifications are based on ICRP-30.




3.4. INGESTION PATHWAY

The GA site is located within a semi arid region zoned for light
industry and Research and Development. The area is not, nor will likely
be, allowed any residential or agricultural land usage. There is no
potable water on the site or 1.s environs. A brackish water table is
approximately 275 to 300 ft deep at about the same level as the nearby
salt water backwater and marshes. Therefore, the pathway for ingestion
of any residual contamination via any food or water is highly improb-
able.

However, vegetation (brush, weeds, etc.) removed from the GA site
for unrestricted disposal could possibly enter the ingestion pathway.
Therefore, the contamination levels of such vegetation must satisfy the
target criteria for ingestion exposure (as well as the target criteria

for direct radiation and inhalation exposure).

The target criteria for food ingestion exposure is 30 mrem/yr to
the bone (NRC Policy Issue SECY-81-576). The dose commitment resulting
from ingestion (vegetation, beef, milk) of radionuclides from contami-
nated vegetation are shown in Table 3. These values are based upon a

unit concentration of 1 pCi/gram of each radionuclide in the vegetation.

3.5. SUMMARY OF LIMITING CONCENTRATIONS FOR DIRECT RADIATION AND
INHALATION DMOSE LIMITS

Table 4 summarizes the derived limiting concentrations of various
groups of radionuclides for the compliance of the direct radiation and
inhalation dose limits. Meeting the target criteria in Table 4 will
indicate that the residuals satisfy the Option I acceptability criteria.

10



TABLE 3¢
DOSE COMMITMENT RESULTING FROM INGESTION (VEGETATION, BEEF, MILK) OF
RADIONUCLIDES FROM CONTAMINATED VEGETATION (BRUSH, WEEDS, ETC.).
FIGURES BASED ON A UNIT CONCENTRATION OF | pCi/g OF EACH NUCLIDE
IN THE VEGETATION.

Bone Dose

Radionuclides (mrem/yr)
U-238 1.9E-0
U-235 1.9-0
U-234 2.2E~0
Th-232 2.1E-0
Th-230 2.0E-0
Th-228 4.0E~1
Ra-228 4.5E-0
Ra-226 8.9E-0
Sr-90 6.1E-0
Cs-137 2.3E-1
Pu-239 5.6E~2

(.)lafctonce: NRC's Docket No. 70-820 - United Nuclear Corporation
Resources Company "Soil Decontamination Criteria for the Decommissioning
of the UNC's Facility." Scrap Recovery Junction, Rhode Island.

11



DERIVED ANNUAL LIMITING CONCENTRATIONS FOR
VARIOUS GROUPS OF RADIONUCLIDES

TAELE 4

Radionuclide

Derived Limiting Concentration
(pCi/g)

Inhalation

Lung (20 mrem)

Bone

(60 mrem)

Direct
Radiation'®
(10 yR/hr)

Depleted uranium
U-238, U-234 (Y)

U-238, U-234 (W)
U-238, U-234 (D)

High-enriched uranium

U-234, U-235 (Y)
U-234, U-235 (W)
U-234, U-235 (D)
Natural Thorium
Th-232, Th-228 (Y)
Th-232, Th-228 (W)
Cobalt

Co-60 (Y)

Co=60 (W)

Cesium

Cs-137 (D)

Strontium

Sr-90 (Y)
Sr-90 (D)

2.8 % 102

1.8 x 10

2.8 x lOa

8.0 x 102

8.0 x 10

15

(a)

GA prefers to use an instrument (microR meter) to demonstrate

compliance of 10 uR/hr above background at one meter for diffuse

areas.

12



4. RADIATION DETECTION INSTRUMENTATION

The following radiation detection instruments were used for radia-

tion surveys:
4.1. LUDLUM MODEL 19 MicroR METER

The microR meter used for radiation surveys was manufactured by
Ludlum Measurements (Model 19) and was used for direct measurements of
external gamma radiation. The instrument has five linear ranges: 0 to
25 uR/hr, 0 to 50 yR/hr, 0 to 250 wR/hr, 0 to 5000 uR/hr.

4.2. LUDLUM MODEL 3 GM SURVEY METER

The geiger counter used was manufactured by Ludlum Measuremeuts and
has a Model 3 count rate meter with a Model 44-9 pancake probe used for
field monitoring of low level beta/gamma radiation. The “pancake” GM
detector has a window thickness of less than 7 I‘/Clzh The instrument
has four ranges: 0 to 500 cpm, 0 to 5000 cpm, 0 to 5 ,000 cpm, and 0 to
500,000 cpm.

4.3. EBERLINE MODEL RO-2 ION CHAMBER

An ionization chamber manufactured by Eberline (Model RO-2) was
used in one small area of the pond where the gamma readings exceeded
5 mR/hr. The instrument has four scales: 0 to 5 mR/hr, 0 to 50 mR/hr,
0 to 500 mR/hr and 0 to 5000 mR/hr.

4.4, EBERLINE E-520 GM SURVEY METER

Another geiger counter, the Eberline E-520 count rate meter with
HP-260 "Pancake” GM detector having a window density thickness of less

13




than 7 lg/cn2 was used for field monitoring of low level beta/gammu
radiation. The instrument has five ranges: 0 to 250 cpm, O to
2500 cpm, O to 25,700 cpm, 0 to 250,000 cpm, and 0 to 2.5 x 10° cpa.

4.5. EBERLINE PAC 4S ALPHA SURVEY METER

Alpha Survey meters manufactured by Eberline (Model PAC 4S) were
used for field monitoring of “ow level alpha radiation. The instrument
has two logarithmic ranges of 0 to 20,000 cpm and O to 2 x 106 cpm.

4.6. DAVIDSON MULTI-CHANNEL ANALYZER

The Davidson Model 4106 Multi-Channel Analyzer (MCA) and 3 in. x
3 in. Nal detector were used for well logging gamma emitting radionu-
clides. The analyzer and detector were calibrated using naturally
occurring radioactive isotopes present in the soil and comparisons with

soil sample analysis.
4.7. CANBERRA MODEL 2404 ALPHA, BETA, GAMMA SYSTEM
A Low Level Alpha, Beta, Gamma Counting System manufactured by

Canberra Industries, Inc. (Model 2404) was used to count air samples,
wipes, and soil samples taken during the decontamination project.

4.8. GERMANIUM-LITHIUM-Ge(Li) DETECTOR SYSTEM

Two Ge(Li) detector systems were used to perform the gamma spectrum

analysis on the soil samples. Results have been stored permanently on

magnetic tape at GA.

4.9. INSTRUMENT CALIBRATION
All instruments were maintained and properly calibrated. Three

microR meters were calibrated by the manufacturer (Ludlum Measurements,

Inc.) prior to starting the decontamination efforts. Three GA and two

14



AWC microR meters were checked for consistent readings every two days.
The five instruments al! read within £1.5 uR/hr.

All instruments (except microR meters) are calibrated on a six

month schedule and were checked daily using a check source to verify

proper instrument response.

15



5. PERSONNEL PROTECTION

5.1. PROTECTIVE CLOTHING

During the removal and stockpiling of contaminated soil, asphalt
and concrete, all personnel were kept out of the dust generated to every
extent possiLle. The requirement for protective clothing was relaxed
after the first week since no contamination had been found on air
samples, hands, shoes, or clothing.

5.2. PERSONNEL MONITORING

All personnel permanently assigned to the Waste Processing Facility
decontamination effort were assigned appropriate personnel monitoring
devices by GA.

5.3. AIR SAMPLING

Air samples were collected during the removal and stockpiling of
contaminated concrete, asphalt, and soil. One air sampler was stationed
downwind from each primary work area. Air samples were allowed to decay
for at least a 24 hr period prior to counting to zllow the naturally
occurring daughters of radon to decay. Results of these air samples are
shown in Appendix 4. Results show airborne radioactivity concentrations

were relatively low.

S.4. PERSONNEL SURVEYS

All personnel involved in the decontamination effort were surveyed
prior to coffee breaks, lunch break, and before leaving the area at the
end of each work day. These personnel surveys verified that proper

17



contamination control procedures were in place and effective in all work

areas.

5.5. 1IN VIVO TOTAL BODY COUNTS

Personnel that were scheduled for steady work on the project were
given an in vivo total body count before starting the work project. At
the completion of the project after the contaminated soil is disposed of
and the Phase Il cleanup completed, they will again be given an in vivo
total body count to compare with the initial one.

18



6. INITIAL SURVEY AND SOIL SAMPLING

6.1. NATURAL BACKGROUND ASSESSMENT

For the purposes of the decontumination and rinal radiation survey
of the WPF and surrounding areas, tiie ®ickground to be subtracted from
the gross radiation measurements was determined based on numercus meas-
urements taken adjacent to and within 1/2 mile of the WPF. The back-
ground varied from 13 to 18 uR/hr, therefcre it was decided to use
15 uR/hr as background.

6.2. EXTERNAL RADIATION SURVEY PROCEDURES

The external radiation surveys were conducted using a aicroR meter

to measure direct radiation exposure.

The initial survey was - “"walkover"” survey, consisting of randou
readings taken in order to locate affected areas. Readings were
recorded for any location whenever they exceeded 10 uR/hr above back-

ground at one meter above the surface.

The affected areas were identified and surveyed on a 10 ft x 10 ft
grid. These areas were later identified as Area A (below the Waste
Processing Area), Area B (canyon below the evaporation ponds), Area C
(north of evaporation ponds) and Area D (pcnds). These areas are shown
in Figure 4.

Measurements at each grid {utersection were recorded. If the level
did not exceed 10 uR/hr above background measured at one met:¢ above the
surface, the surveyor moved to the next grid intersection. If the level
exceeded 20 uR/hr above background (at one meter), a surface reading was
also taken. The readings are shown in Figure 2.

19



6.3. SOIL SAMPLING

After the affected areas were identified, soil samples were col-
lected to identify the radionuclides present and their quantities to
assist in characterizing the site. Core samp'es were obtained in the
solar evaporation ponds (Area D), the spill area below the ponds
(Area B), the canyon floor, and north of the solar evaporation ponds

(Area C), to evaluate the extent of subsurface contamination.

Samples were collected in Area A at various depths at 6 to 12 in.
increments to a maximum depth of 4 ft. Beyond this depth soil sample

radionuclide concentrations were below the target criteria.

The samples were collected, prepared, and analyzed as described
below.

3 Collection.

a. The surface vegetation (brush and weeds) were removed by

cutting off at ground level, not uprotted.

b. Surface samples (0 to | in.) were collected; approxi-

mately 2 kilograms of soil sample.

Ce A composite soil sample O to 6 in., | in. to 6 in. or
1 in. to 12 in. were collected based on the area and
estimated depth of contamination.

d. If subsurface soil contamination was found, then addi-
tional samples (e.g., core samples) were taken at suffi-
cient depths to provide an estimate of the extent of
contamination.

20



Preparation.

The soil samples were free of vegetation and rocks.
The samples were dried to remove moisture.

The sample was ground to a fine powder «ith no “"clumping”
{clumping would be due to excess moisture), or were
crushed and mixed to eliminate clumping and to homoge-~

nize.

Analysis.

The soil samples were analyzed by gamma ray spectroscopy
using Ge(Li) detector systems. The analyses were per-
formed to written procedures. All gamma emitting radio-
nuclides were identified and their concentrations were
determined. The Th-232 value was obtained based on the

concentrations of the daughter radionuclides. Th-232 was

assumed to be in equilibrium with its daughters.

Wet chemistry was performed on selected soil samples to
measure concentrations of Sr-90. Soil samples from every

affected area were analyzed for Sr-90.

Figure 3 shows the soil sample collection locations.

The analytical results are provided in Appendix 1. The gamma ray
spectroscopy results showed that the predominant radionuclides present
were Cs-137, Co-60, U-235 and Th-232. The Sr-90 concentrations are pro-
vided in Appendix 6. The highest levels were four Area D, the solar
evaporation ponds. Sr-90 was found in areas - 60 and Cs~137 was

also present, therefore, the cleanup of are. L 137 and Co-60 con-

tamination would also clean up Sr-90 contamination.







DECONTAMINATION METHODS

AND EQUIPMENT

Concrete from the twelve solar evaporation ponds was released

unrestricted disposal on August 23, 29, 30 and 31, 1984 based on the

following:

Surveys of the concrete remaining after surface scabbling

showed calculated disintegrations per minute per 100 cm” areas

of the ponds were within the limits provided in Table

Instruments used in the survey were calibrated against
standards and efficiencies and correccion factors riere

determined.

3. Corrections for background radiation were conservative.

The method used, instruments and data associated with the grid
surveys of the concrete surfaces was summarized in a report prepared and
submitted to the NRC in October 1984. This report is provided in

Appendix 8.

In addition to the concrete from the twelve (12) solar evaporation
ponds, an additional 3200 cu ft of asphalt and concrete were surveved bv
AWC, Inc. and released to unrestricted use. Surfaces had been scabbled
or jackhammered if contamiration was detected. Any material found with
detectable contamination was transferred to the soil staging area
(Phase II) for later disposal at an approved radioactive waste land bur-
ial site. The "clean” material was segregated and a request made to the

NRC for release of the material as non-radioactive.




Radiation surveys consisted of the foll

A GM survey with pancake probe to detect surfaces contaminated
with beta emitting radionuclides. The pancake probe was
5 ]

placed within 1/2 in. of the surface and moved sufficie

slow to detect any radiation above background.

Where surfaces required an alpha survey, an alpha scintil
8] ' }

tion probe was used. The scintillation probe was placed

the surface to be surveved for 10 to 15 seconds and the

reading observed.

gamma radiation surveys, a microR meter was used to meas-
radiation levels at a given point. The meter was held at
desired position above the measured surface for 5 to
seconds or until the meter reading stabilized. Measure-

ments were taken at one meter above the surface or at contact,

as indicated in the survey results.,

Wipe samples were taken inside and outside all the buildings

on the floors, walls, and ceilings and counted for beta and

alpha radiation. All equipment used was also wipe surveyed

before leaving the area. The results of these surveys are

shown in Appendix 5.

The minimum detection limits for the instruments used to survey the

asphalt and concrete are:

alpha: 10 dpm/100 cm” area
~

beta/gamma: 1500 dpm/100 cm™ area

gamma : 3 uR/hr.




7.2. DECONTAMINATION OF SOIL IN AREAS B, C, AND

»

The soil in affected Areas B, C, and D identified in Figure 4 was

-~

contaminated primarily with Cs-137 and Co-60, with lesser concentrations
of Sr-90, U-235 and Th-232. Because of this, direct radiation measure-
ments were used to demonstrate compliance for both the external radia-

tion dose and inhalation criteria.

of contamination were located with the microl
meter. the soil with contamination levels exceeding 10 uR/hr
background at approximate ground contact was removed with a large

hoe (Grade All) and transferred by truck to the soil staging areas.

When the cleanup was completed and verified based upon detecting
less than 10 uR/hr above background at one meter above the surface, soil
samples were collected and analyzed to confirm compliance. The first

foot of soil was collected, prepared, and analyzed to:

Verify the correlation between the uR/hr readings

contamination concentrations.

Check compliance with the inhalation criteria for these areas

The locations of these soil samples are shown in Figure 6
results of the analyses are provided in Tables 2-B,
Appendix 2. The samples were analyzed by gamma ray spectroscopy using
Ge(Li) detector system, and for gross beta concentrations by counting a
sample on a low-level alpha-beta counting system. These results provide
maximum values for Sr-90 if it is assumed that all the beta activity

is Sr-90. Since the inhalation dose limit for Sr-90 is 1800 pCi/

-~ 9

(Table 4) and the gross beta values are well below this level, compli-

ance with the inhalation dose limit is demonstrated, even when the doses
from the other radionuclides are added to the total dose. For example,

a level of 100 pCi/g would only add ~6%Z to the total lung dose limit of




All gross beta results in the soil samples from t

DECONTAMINATION OF SOIL IN AREA A

The same decontamination method described above for Areas
and D was used to remove soil in Area A to levels which m

criteria.

Soil was removed until the uR reading was less than 10 yR/hr above
background at one meter. Then eight (8) soil samples were collected,
prepared, and analyzed. Two (2) of the eight (8) samples
showed U-235 levels above the inhalation dose lir Additional soil
was removed in these two locations until the rationuclide concentrations
met the inhalation dose limit. The results are provided in Table 2-A of

)

Appendix 2 and the soil sample locations are shown in Figure 6.

Since the uR meter readings were not the controlling criterion in
.

this area, i.e., a correlation did not exist between uR meter readings

and the results of soil sample analyses to meet both the inhalation and

direct radiation pathway limits, additional soil sampling was conducted.

A correlation did not exist due to the relatively high levels of

r v

in comparison to Cs-137 and Co-60.

Representative soil samples were then collected at each 30 ft x
30 ft grid from the first inch (1 in.) of soil and analyzed. The sub~-
surface soil (1 in. to 12 in.) was also collected to determine the
extent of subsurface contamination. Although, only 5% of the subsurface
samples needed to be analyzed according to GA's Plan, at least 98%

them were analyzed to determine subsurface contamination level

When results indicated contamination levels exceeding the inhala-
tion dose limit concentrations, additional soil was removed until

further soil sampling showed the limit was met




Initial analysis of Sr-90 concentrations in

in Area A prior to decontamination indicated no

conservatively assumed that Sr-90 was present at

<5.5 pCi/g.

1

8.3 provides further information on results of the soil




8. COMPLIANCE WITH THE TARGET CRITERIA

8.1. FACILITIES AND EQUIPMENT

Asphalt and concrete from the evaporation ponds, retaining walls
and other areas around the Waste Processing Facility were surveyed for
contamination. The results were compared to the release limits in
Table 1. Material found with detectable contamination was placed in the
contamination soil staging areas for later shipment to an approved
radioactive waste land burial site. The “"clean” material was segregated
and the NRC was requested to release the material for unrestricted dis-
posal, e.g., ship to landfill.

8.2. DIRECT RADIATION

The direct radiation level of 10 uR/hr above background was
intended as a target criterion for open land cleanup. The radiation
level was measured using calibrated microR meters capable of distin-
guishing from background levels.

Upon completion of soil decontamination, a final survey was made of
the waste processing and canyon areas. The purpose of this survey was
to verify all significant contamination had been removed and the area

meets the target criteria.

To demonstrate compliance with the direct radiation limit, the
affected areas were divided into grids about 30 ft x 30 ft for surveying
purposes and the following conditions had to be met:

External radiation (gamma dose rate in air one meter

above ground level) could not exceed 10 uR/hr above

background for a diffuse source area (a contaminated
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area greater than 30 ft x 30 ft) and could not
exceed 20 uR/hr above background for a discrete area
(a contaminated area smaller than 30 ft x 30 ft).

The affected areas (Areas A, F, C, and D) were surveyed on a
10 ft x 10 ft grid. The results of the survey are shown in Figure 5A.
All radiation levels were <10 uR/hr above background, measured at one

meter above ground level.

Land surrounding the affected areas but within the Phase I boundary
was surveyed for external radiation by a "walkover” survey at 30 ft
intervals. The results of this survey are shown in Figure 5B. All
radiation levels were less than 10 yR/hr above a 15 uR/hr background.

In general, the levels in Figure 5B are a few microR/hr atove the back-
ground selected for this area. However, soil samples collected from
several locations remote from the affected areas and analyzed for the
various radionuclides did not confirm the presence of contamination in
the soil. Thus it appears that a higher background may have been more
appropriate with regard to the direct radiation measurements.

8.3. INHALATION OF PARTICULATES

Table 2 summarizes the derived soil contamination limits for each
inhaled radionuclide, which result in a committed dose of 20 mrem/yr to
the lung and 60 mrem/yr to the bene. It is noted that Table 2 soil
limits are for individual radionuclides. When a mixture of these radio-
nuclides existed in soil, the following formula was applied to show

compliance:

the sum of Ci/Li < 1

where Ci = the average soil concentration of radionuclide {,

Li = the derived maximum soil limit for radionuclide i
(from Table 2).
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In Areas B, C, and D, a correlation existed between the microR
meter readings and the results of soil sample analyses due to the rela-
tively high concentrations of Cs-137 and Co-60 as compared to U-235.
The results are provided in Tables 2-B, 2-C, and 2-D of Appendix 2.
These results established that both the inhalation and direct radiation
pathway limits were met when using the direct microR meter readings.

In Area A, final soil samples were collected after decontamination
was completed, on a 30 ft x 30 ft grid. The top one iceh (1 in,) of
soil was collected and analyzed for the various radionuclides to demon-
strate compliance with the target criteria given in Table 3. The loca-
tions of the s2il samples collected are shown in Figure 7 and the
results of the analyses are provided in Table 3-A of Appendix 3. Since
the derived concentrations in Table 2 also apply to subsurface soil con-
tamination, samples were collected at each location from one inch to one
foot (1 in. to | ft) and analyzed to determine the extent of subsurface
contamination. The results of these analyzes are also provided in
Table 3-A of Appendix 3. Although GA's Plan specified that only 5% of
the subsurface samples needed to be analyzed, about 98% of the samples
were analyzed. Both the surface and subsurface soil radionuclide
concentrations are within the inhalation dose pathway limits.

Eighteen random surface soil samples were also collected from
Areas A, B, C, and D, representing about 8% of the grid locations.
These results are provided in Table 3-B of Appendix 3 and also meet the
criteria.

8.4. INGESTION OF VEGETATION (Brush, weeds, etc.)
Table 3 summarizes the derived vegetation contamination limits for
each ingested radionuclide which would result in a committed dose of

30 mrem/yr to the bone. The vegetation contamination limits given in
Table 3 are for individual radionuclides. For a mixture of these
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radionuclides present in vegetation, the following formula was applied
to demonstrate compliance:

the sum of Ci/Li < 1.0

where Ci = average concentration of radionuclide i in vegetation,

Li = derived limit for radionuclide { in vegetation
(from Table 3).

The vegetation (brush, weeds, iceplant, etc.) was removed from
Areas A, B, C, and D prior to removal of contaminated soil. The
vegetation was cut at the surface level avoiding the removal of any
roots and associated soil, and was placed in a staging area.

Several samples of the vegetation were collected from each of the
five piles. The samples were dried and analyzed for radioactivity by
gamma spectroscopy using a Ge(Li) detector system. The five samples
were then composited and analyzed for Sr-90 by wet chemistry techniques.

The results are provided in Appendix 7. The levels show compliance
with the radionuclide concentrations shown in Table 3.

Samples of the vegetation were collected by the NRC for their inde-

pendent analysis. Their analysis also showed compliance with the cri-

teria, and approval was given to GA to dispose of the vegetation as non-

radioactive in a local sanitary landfill facility.



9. RADIOACTIVE WASTE SUMMARY

9.1. RADIONUCLIDE CONCENTRATIONS AND VOLUMES

Table 5 lists the area, soil volume, and average concentration of
the predominant radionuclides present in the soil.

TABLE 5
SOIL VOLUMES AND RADIONUCLIDE CONCENTRATIONS

Radionuclide Concentrations (pCi/g)

Soil Volume
Area Cu Ft Cs-137 Co~-60 U-235 Th=232 Sr-90
A 10,020 2 0.1 2 2% <5.5')
B 14,580 4 6 1.4 5 35
c 1,350 100 3 2 3 8
D 55,755 82 39 0.4 2 69

Total Soil 81,705

(‘)Hintlu- detectable level is <5.5 pCi/g.

Table 6 lists total microcuries of the radionuclides for each area.
The total microcuries for each radionuclide is also provided.
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TABLE 6
TOTAL ACTIVITIES OF MAJOR RADIONUCLIDES IN THE SOIL REMOVED

Radionuclide Activity (microcuries)

Aves Cs=137 Co-60  U=-235 Th-232 $7-90
A 774 40 774 9,300 2,130
5 25,900 3,380 788 2,800 19,705
c 5,200 156 104 156 416
D 176,000 83,000 860 4,300 148,350

Totals 207,874 86,576 2,526 16,5562’ 170,601

(8)gquivalent to 1263 grams U-235.
(b)lqulvulcnt to 151 kilograms Th-232.
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10. CONCLUSION

The land designated as Phase I of this project has been decontami-

nated to meet the target criteria for release to unrestricted use.
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APPENDIX |
SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION

Sample 1 tion Radionuclide Concentration (pCi/g)

No. ID Depth Cs-137  Co-60 u-235  Th-232(2)
1 ] 0-6 in. m(b) M 0.2 0.9
6-12 in. Oo‘ M 002 008
2 W 0=-6 in. 0.2 0.02 0.1 1.1
6-l2 in. 0-[ M 0.1 1.3
1-2 ft 0.03 M 0.1 1.1
2-3 ft 0003 M 0-[ l.1
3 W=l 0-6 in. 1.2 0.02 0.3 2.2
6'12 in. 007 0.01 0-3 107
- X 0-6 in. 0.2 0.1 0.2 2s!
6-12 in. OQl 0.0‘ Ool 1.8
5 DS-134 0=-1 in. 1.65 M 1.4 13.0
DS°135 6 in. 2.2 M 2.4 6300
DS~136 12 in. M M 1.0 16.0
6 B~-23 0-1 ft 5.11 2.39 M M
1-2 £t M 1.3 0.3 M
2-3 ft M M 0.3 M
-4 ft 0.91 . M “
7 B-22 0-1 ft 37.1 9.8 M M
1=2 £t 0.7 M M M
=3 ft M M M M
3-4.5 ft M M M M
8 B~10 1-2 ft M M M M
2-3 ft M M M M
3-4 ft M M M M
9 B-9 1-2 ¢t M M M M
3-4 ft M M M M
10 B-8 1-2 ft M M M M
2-3 ft M M M M
3-4 ft M M M M
11 B~5 =2 £t M M M M
2=3 ft M M M M
3-5 ft M M M M
12 B-24 0-1 ft 2.33 M M M
1-2 ft M M M M
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SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Sample Location

No.
13 B-25
14 B-26
15 B-27
16 B-28
17 B-38
18 B-37
19 B-36

Depth

0=1
1-2
2-3
-4

0-1
1=2
2-3
3-4

0-1
1-2
p i
3-4
4=5
56
6~/
7-9
0=-1
1=
2-3
3-4
4-5
5-6
6~7
7-8
8-9

9-10 fe
10-11 ft

0-1
1-2
2-3

0=1
1=2
2-3
3-4

0~1
1-2
2=3
3-4
4=5

144
ft
ft
ft

ft
ft
ft
ft

ft
ft
ft
fr
ft
ft
ft
it
ft
ft
ft
ft
ft
ft
ft
ft
fe

in.
ft
ft

ft
ft
ft
ft

fe
ft
ft
ft
ft

Radionuclide Concentration (pCi/g)

Cs-137 Co~-60
1.26 M
M M
M M
M M
1.09 2.83
M 1.79
M M
M M
3.3 4.41
M 24,2
M 13.5
M 3.0
M M
M M
M M
M M
148 .46 36.1
240.0 138.0
25.8 187.0
1.57 34.5
M 7.9
M 2.3
M 4.11
M 2.6
M 6.81
0.63 M
M M
404.0 68 .2
3.45 1.8%
M 7.59
105.0 14.7
M M
M M
0.66 M
407 .4 142.0
1.57 10.0
M 1.51
M M
M 1.43

i8

U-235  Th-232(a)
0.2 “
“ “
“ “
M “
- “
N “
M “
0.3 M
M “
0.5 H
N “
N M
0.3 “
M M
K “
“ “
- N
“ 4.5
n 2.4
v “
“ “
003 -
“ “
w “
“ M
“ “
“ “
H -—
0.3 -—
0.6 “
“ “
“ 2.6
“ “
“ “
“ “



Th-232(a)

U-235

Co=-60

Radionuclide Concentration (pCi/g)

Cs=137

Depth

1D

SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Location

No.

Sample
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SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Radionuclide Concentration (pCi/g)

Sample Location

No. 1D Depth Cs-137  Co-60 u-235  Th-232(a)
29 05'123 0‘1 in. 27 9 3.1 0.6 e
08‘124 l-6 in. 2-0 M M -
DS~125 6-12 in. M M M M
DS~-126 1-2 ft 0.65 M M M
30 DS~-119 0=-1 in. 163.7 9.8 0.9 %
93’120 1=-6 in. 8703 502 009 M
DS~-121 6~12 in. 19.5 1.3 0.4 -
DS~122 1-2 ft 14.2 M M -
31 DS-127 0-1 in. 16.5 2.2 M -
DS~128 0=6 in. 2.5 2.1 0.3 -
DS-129 6-12 in. 746.7 11.3 M -
DS~130 1-2 ft 70.1 7.5 M -
32 B-32 O-1 ft 1.3 - M M
1-2 ft M M M M
2-3 ft M M M M
3-4 ft M M M M
33 B-33 0-1 ft 4.21 M M M
1-2 ft M M 0.6 M
2=3 ft M M M 2.0
3-4 ft M M M M
34 B-31 0-1 ft 28.5 4.7 0.5 M
1-2 £t M - M M
2-3 ft M - M M
3-4 ft M - M M
35 A 0=6 in. 33.0 19.4 0.6 3.2
6-12 in. 8.8 4.7 0.4 5.6
36 u-76 0"1 in. 00.5 20.6 207 6096
1'6 in. 230‘ 2.07 6.1 3.2‘
37 05‘92 O-l in. 507 M 002 M
38 03-79 O-l in. l303 M 0-6 206
1=6 in. 2.6 0.3 0.3 1.8
39 D"OO 0-1 in. '2.8 3" 3-3 306
40 DS-87 0=1 in. 6.9 M M M
03-91 O'l in. 31.5 0.0 l.O 205
‘l D’°73 O-l in. 7lol 3.7 “00 220[
1=6 in. 8302 2.3 3.3 6.8
42 D§-77 0~1 in. 162.3 7.6 6.4 3.25
1'6 in. 3509 3.5 2 2.0“
43 DWYS~| 115.9 12.7 6.8 11.9



SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Sample Location
No. 1D Depth
44 DWYS~-2
@5 DWYS-3
46 A-1 0=6 in.
6-12 10.
1-2 ft
3-4 ft
47 DWYS-4
48 DWYS-5
49 DWYS-6
50 DWYS~-7
51 DWYS-8
52 DWYS-9
53 DWYS~10
54 DS-80 0-1 in.
DS-81 1-6 in.
DS~-82 6-12 in.
DS-83 1-2 ft
55 DS-84 0=1 in.
DS~85 1-6 1in.
56 c 0-6 in.
6-12 ﬂl.
57 ' 0-6 1“.
6-12 1“.
1-2 ft
2-3 ft
58 E 0=6 in.
6~12 in.
59 D 0=1 in.
0-6 1“-
6-12 in.
60 DS-113 0=1 in.
DS~114 6 in.
DS~115 12 in.
DS~-116 1-2 ft
DS~117 2-3 ft
DS~-118 3-4 ft

Radionuclide Concentration (pCi/g)
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_.
ETEXXTZXTXX WND® WO O000 VN e T X
-

- . s s » . . . .
WWN WO =NV O U

41

- - " » L .- »
NV WO OO~ W VYd
—

EEIXIXXXE Ow=rm Or OC0CO0O0 OO0 N® XXX N

Cs-137 Co=h0 U-235
103.5 15.0 4.2
119.4 9.7 5.6
42.0 17.0 4.2
26.0 6.8 2.5
3.9 1.0 0.5
0.1 0.1 0.2
17.6 .8 0.4
21.8 2.8 0.8
16.8 2.5 0.3
16.3 5.7 0.5
26.1 3.3 0.9
25.0 7.7 0.8
8.9 3.7 0.3
13.4 .6 0.4
1.5 M
M
M
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SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Sample Location

No. 1D

61 DS-107
DS~108
DS-109
DS~110
DS-111
DS-112

62 DS-133

63 DS~-255 B-11

64 DS-256 ©-12

65 DS-257 B-13

66 DS-258 B-14

67 DS-137

68 D§~260 B-16

69 D§-259 B-15

70 DS-261 B~17

71 DS~-138

72 B~10

73 B-6

74 B~9

75 B-7

Depth

0-1 in.
6 in.
12 in.
1-2 ft
2-3 ft
3-4 ft

0-1 ia.

0-1 ft
1-2 ft
2-3 ft
3-4 ft

0-1 ft
1-2 ft
2-3 ft
3-4 fru

0-1 ft
1-2 ft
2-3 ft

0-1 ft
1-2 ft
2-3 ft
3-4 ft

0-1 in.

0-1 ft
1-2 ft
2-2.5 ft

0-1 ft
1-2 ft
2-3.5 ft

0-1 ft
1-2 ft
2-3 ft
3-4 ft

0=1 in.
0-2 ft
0-4 ft
0-2 ft
0-3.5 ft

Radionuclide Concentration {pCi/g)

Cs~

137

Co=60

X2 ZXXX XXX~ X XTXTXTXXO

5

2 X X X XXX XXX XXX OOOEXXX XX
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U-235  Th-232(8)
H -
003 ——
0.2 u
M M
M M
M M
0.7 2.5
0.6 2.3
0.2 2.0
M 1.7
M 1.3
0.2 1.9
0.3 1.8
M 1.9
M 1.9
0.3 2.6
M 2.0
“ 2.1
M 2.0
M 2.0
0.2 2.0
“ 2.0
26.9 25.8
0.6 3.4
0.3 2.1
0.2 2.2
0.5 2.5
0.3 1.9
0.3 2.3
7.9 5.7
0.2 1.8
M 1.8
0.2 1.7
10.1 301.9
0.2 2.1
M 1.8
u 1.8
M 1.8



Sample
No.

SOIL SAMPLES TAKEN PRIOR TO DECONTAMINATION (Continued)

Location

D Depth

Radionuclide Concentration (pCi/g)

Cs-137

Co-60

U-235

Th-232(a)

76
77

78

79
80

81

82

83

B-8 0-4
I 0-6

ft

in.

6-12 in.

J 0-6

in.

6‘12 1“.

1-2
2-3
3-4

4-4.

ft
ft
ft
5 &t

6.5-5 ft

P 0-6

in.

0-6 in.
6-12 in.

1-2
2-3
3-4
4=5

ft
ft
ft
ft

0 0-6 in,
6-12 in-

1-2
2-3

B-41 0-1
1-2
2-3
3-4
4-5

B 0-6

ft
fc

fr
ft
144
144
ft

in.

6"12 1“.
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(‘)Th-232 value obtained by assuming equilibrium with the daughters

AC-228
(b)

and Ra-228.
M - minimal means:

<0.1 pCi/g Cs-137

<0.1 pCi/g Co=60
<0.4 pCi/g U-235

<2.0 pCi/g Th-232

43






APPENDIX 2
RESULTS OF SOIL SAMPLES COLLECTED AFTER CLIAN-UP



TABLE 2-A
AREA "A” SOIL SAMPLE RESULTS

Radionuclide Conceotration (pCi/g)

Sample L Lung Dose
0 Co-60 Cs-137 Th-228 Th-232(a) Ra-226 u-238 u-2%5 (20 wRem/yr) Gross Beta
Al s 219 W 0.2 * 0.1 2.1 t0.3 2.6 t0.5 1.0t0.2 | *2 0.26 * 0.12 46.6 B0.56 * 2.95
Az DS 280 WO 0.52 006 4.4 04 S 04 1Y YO.2 32 0.32 * 0.12 19 B8.43 ¢ 340
A2-1 DS WS 1.7% 35 8.73 t 0.09 1.71 T 043 1.82 *0.66 0.88 * 0.3 1.67 * 1.09 0.40 * 0.6 83.5% 94.44 * 3,18
A2-2 DS 501 0.00 * .00 0.11 * 007  1.15 T 0.47 179 t0.72 1.29 * 0.47 2.66 * 1.55 0.24 * 0.18 45.8 78.35 ¢ V.00
Ay S 281 w0 3.2 t 0.4 2.1 0.3 2.2t0.4 1.1 t0.2 32 0.22 * 0.14 49.1 02.70 * 3.32
As DS 282 1.0 * 0.2 2.6 * 0.3 1.8 *0,) 2.1 T 0.4 1.0 ¢ 0.2 S 0.12 * 0.9 0.7 92.81 * e
as 0S M3 W 2.0 0.3 1.9 t 0.4 1.8 04 10 t0.2 2% V4 T 0,10 333 Bl.86 * 2.99
An DS 284 WO 0.4 * 0.0 1.7 *0.3 2.1 *0.4 1. t0Y 2 t2 0.18 * 0 42 W 17.02 ¢ 2.49
a7 DS 285 WO 0.3 ¢ 0.1 1.6 * 0.3 1.7 *0.5 1.2%0.2 2%2 9.5 * 0.2 2.4 75.52 * 2.4%
As S 286 WO 1.0 0. 1.4 203 1.6 T0.2 1.1 %00 6 %3 5.4 * 0.4 6i1 79.15 * .92
S AS-1 DS 304 .29 *0.39 100.00 * 5.87 .06 *0.89 .32 * 1.16 0.78 * 0.&7 1.16 * 1.42 2.28 ¢ 0.44 281 292.40 ¢ 4.95
AB-2 DS S0 0.00 * 0.00 0.88 * G.12  1.48 *0.46 1.42 T 0,80 1.98 * 0.39 0.96 * 0.79 0.19 * 0.12 5.2 71.91 * 2.9
AY DS We 0.0 * G000 000 * D0 .41 2027 2,75 * 0.5 1.37 *0.27 2.85 * 1.9 .08 * 0.07 .7 8471 * a2
Alo DS W 000 * 008 109 * 0.9 1.47 2 0.28 1.85 * 0.53 1.461 * 0.27 4.72 * 1.61 0.27 * 0.14 56.7 Be.41 v b
Al DS 378 0.00 * 0.0 0.8 * o.08 1.62 *0.30 1.96 0.5 110 * 0.26 .24 " 1,08 0.5 * v 3.9 75.54 * 2.8n
Al DS 37 0.00 * 0.0 0.82 * 0.6 177 S 0.05 1.38 * 048 ).37 * 028 G858 * 0.9% 0.6 * w1l n.2 2.6 * 2.9
Al DS 497 000 * 00 0.0 * uan 147 2066 1.64 * 071 .07 * 064 2.96 * 1,61 0.04 * 9009 6.3 9.82 * 2.9
Als BS 498 000 * 0.0 000 * L0 1.5 2060 1.90 * 0.5 1.21 * 080 2.5 % 1.29 0.0 * um 9.9 72.62 * 1.%u
AlS S @99 VG0 T o D0 * BN 1.60 * 046 180 * 078 119 " 0480 2.9 * 1.2 0.7 * a.1) .7 .28 * 2.9
Als BS S8 0.0 * 000 0.0 * G050 100 2045 1.9 * 078 0.78 * 0.42 1.94 * 1.20 0.6 * 0.0 6.5 12,60 * 302
ALz BS & 000 Y a4n 0.7t 0.e 1.28 T 0. 38 1.48 * U.57 109 0.8 0.9 * 0,77 0.21 * 0.1} w4 T8.89 * .92
(a)

Th-232 value obtained by assuming equilibrium with the daughters Ac-228 and Ra-228.
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TABLE -8

AREA “B° SOIL SAMPLE RESULTS

R —

Radionuclide Concentration (pCi/g)

Sample T Lang Dose
w Co-60 Cs-137 ™-228 ™-232(a) Ra-226 u-238 u-235 (20 sRem/yr) Gross Beta
| 1 s 287 0.2 * 0.1 ND 1.6 * 0.2 1.4 t 0.4 1.1 £ 0.2 ND 0.2 ¢ 0.1 32.6 72.70 * 2.8
82 DS 288 ND ND 2.0 £ 0. 2.2 0.4 1.3 0.2 22 0.13 * 0.0 3.1 719.82 * 2.9}
| 3 DS 289 ND 1.8 t 0.2 1.7 £ 0.2 1.8 £ 0.3 0.9 t 0.2 222 0.11 t 0.9 3. 76.52 * 2.8
5. s 2% ND i< 0.} 1.3 t 0.2 1.6 £ 0.4 0.9 0.3 32 0.12 ¢t 0.8 32.6 67.58 * 2.7
| ) s 291 0.4 * 0.2 3.6 * 0.4 1.7 £ 0.4 2.1 L 0.5 1.l t 0.3 3¢ 2 0.3 * 0.15 59.8 81.73 ¢ 2.9
B oS ™2 NO 0.% t 0.1 1.5 t 0.4 1.8 * 0.4 1.1 t 0.3 2*2 0.07 ¢ 007 25.8 Bl.40 * 2.9
L N s 29% N .6 t 0.2 1.6 * 0.3 i.6 ¢t 0.5 1.1 t 0.2 23 0.1% * 0.0 34.5 78.10 v 2.89
8 Bs 294 9.3 t 0.2 2.2 * 0.3 1.7 0.3 1.6 * 0.4 1.1 ¢ 0.2 223 0.33 * 0.13 54.4 8i.89 * 2%
L 3] s 295 N 9.2 * 0.1 1.6 * 0.3 1.7 ¢t 0.4 1.0 £ 0.2 22 0.1 * 0.9 3.4 69.03 * 2.3
Bio DS 29 L4 ND 1.7 0.3 1.9 * 0.4 0.9 * 0.2 1 2 0.09 ¢ 0.08 26.4 12.67 * 2.%0
L 101 s 297 9.2 0. 7.9 £ 0.8 1.5 2 0.3 1.6 * 0.5 0.8 ¢ 0.2 ND 0.10 * 0.09 2.9 86.75 * .05
Bi2 »s 298 0.2 t 0.1 1.9 * 0.2 1.2 * 0.4 1.4 ¢ 0.5 0.9 *t 0.3 222 0.02 ¢ V.08 i7.9 8.0 * 2.9
| 18 ) s 299 0.5 t 0.2 1.3 * 0.2 1.2 0.3 1.4 * 0.5 0.9 t 0.3 1t 0.05 * 0.05 8.2 19.m * 2.9%
LI%) 0 406 1 10.(®) G .00 *0.00 1.09 *0.20 1.42 045 1.61 * 0.69 1.10 * 09.41 0.00 * 0.00 0.i4 * 0.09 27.8 75.56 * 2.85%

L 10N DS &3 | fr 0.00 £ 0.00 2.95% t0.32 1.5 0.0 1.72 £ 0.62 0.97 * 0.35 0.9 *0.75 0.37 * 0.16 S6. 1
| 15 05 &1 | ta. GO0 * 000 0.42 011 0.9 036 1.19 £ 0.5 0.71 *06.29 0.5 * 0.5 0.05 * 005 5.4 Ta.00 ¢ .09
[ 153 DS &9 | fr @00 *0.00 0.0 * 0.0 1,06 * 0.3 1.32 * 0.5 0.69 *tO0.W2 1.99 *0.60 0.04 * 0.4 17.3
8le S 05 | ia. 0.00 t 0,00 1.93 £ 0.26 1.25 0.3 1.5% 0.5 0.9 * 0.1} 1.82 ¢ 1.05 0.09 * 0.08 5.9 i M2t 2.
aie DS &2 1 e Q.00 * 0.00 0.40 0.13 1.21 *0.42 1.2% 0,81 070 t 0.3 0.57 * 0.9 0.05 * 006 6.5
{ 18 0S 4 | im. 1.30 * 0.26 6.11 0.5 1.76 t 048 2,13 079 0.90 * 0.8 1.45 ¢ 1.23 0.49 *t 017 3.3 .41+ 3,12
87 S 410 ) e G.00 £ 0,00 0.1% 008 1.7 *0.39 1.42 t 061 0.9 0. 2,03 * 1.26 0O.08 * 0.07 6.8
Bis S e | in. 0.71 018 0.9 *0.19 (.45 * 0.5 1.58 * 0.73 0.98 *t 0.45 V.77 ¢ 085 0.13 * 008 8.2 73.22 * .m0
s BS 45 1 It 0.259 008 2.43 0.3 1.45 *0.45 2.13 t0.87 0.9) * 0.0 1.53 * 1.04 0.16 * 0.12 5.2 15.71 * 2.we

()1n-232 value obtatned by

(s}

I ta. = 0~ in,
I e = =12 in.

assuming equilibrium with

the daughters Ac-228 and Ra-22».

et
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TABLE 2-C

AREA "C” SOIL SAMPLE RESULTS

Radionuclide Comcentration (pCi/g)

Sample T Lung Dose

1) Co-60 Ce-137 ™-228 ™-232(8) Ra-226 U-238 u-235 (20 mRem/yr) Gross Beta
c-i oS M98 0.00 £ 0.00 0.05 * 0.0 1.64 2041 1.72 * 0.63 0.96 * 0.15 0.92 * 0.71 0.10 * 0.08 26.9 72.43 * 2.80
c-2 s W9 0.00 * 0.0 0.00 Lt 0.00 1.64 * 044 1.95 * 0.66 1.21 *0.39 @.98 * 0.96 0.24 * 0.15 43.7

c-3 DS 400 0.00 *0.00 0.00 *0.00 1.75 £ 0.41 2.06 * 0.63 1.22 *0.38 1.93 * 1.05 0.0 * 0.06 23.4 71-8% * 2.9
c-4 S 451 1 ie.(®) 0.00 * 0.0 0.8 * 0.1 1.77 2042 1.3 *0.55 1.06 * 0.28 0.69 * 0.62 0.06 * 0.04 i6.9 Ta.84 * 2,84
c-4 S 464 | fr 0.00 £ 000 0.00 *0.00 1.42 £0.35 1.91 t0.60 0.87 0.3 1.66 t 0 ®> o 11 * 0,09 2.2 6%.33 * 2.7%
c-5 DS 454 | im. 000 * 055 0.0 L 0.00 1.26 0.3 (.17 *0.62 0.86 * 0.33 1.09 * 0.9 0.08 * 0.08 22.1 72.74 * 3.4)
€5 DS 4i6 1 £t 0.00 £ 0.00 0.00 £ 0.00 1.17 * 0.3 1.43 ¢ 0.52 0.79 ¢ 0.29 0.95 * 0.93 0.07 * 0.07 21.0

c-¢ BS &3 | im, 0.00 *0.00 0.83 *0.17 2.22 * 0.5 2.18 * 0.75 0.92 0.9 2.51 * 1.26 0.5 * 0.7 80.9 79.15 ¢ 2.92
Cc-o DS 421 | e 0.00 *0.00 0.00 t0.00 .17 0.5 1.1) 2 0.43 0.89 * 0.% 1.57 ¢t 1.001 0.08 * 0.07 2.9 12.22 * 2.9
C-7  BS 459 1 ia. 0.00 000 0.16 *0.07 1.40 * 0.3 1.38 *0.57 6.92 *0.33 0.00 * 0.00 0.i1 * 0.09 23.6 5U.59 * 2.95
c-7 S 418 1 fe 0.00 * 0.00 0.00 £0.00 0.92 £ 0.32 1.18 * 0.51 0.67 0.3 0.76 * 0.5 0.03 * 0.0} i3.1 71.67 * 2.78
c-8 BS 457 | da. G.00 0.0 0.00 *0.00 1.26 *0.37 1.69 060 1.06 * 0.32 1.6) * 085 0.i4 * 0.10 .0 75.964 * 2.89
c-8 DS 4% 1 fe 000 000 0.0 *0.00 1.45 *0.460 1.66 * 087 077 0.3 0.00 * 0,00 ©.25 * 0.13 9.9 715.06 * 2.85%
c-9 DS 453 | ia. 000 * 0.0 0.32 *0.09% 1.16 T 0.35 1.31 £ 0.57 0.82 * 0.3 0.00 * 0,00 0.15 ¢ 0.10 26.1 75.63 * (.86
€9 DS &0 | ft 0.0 *0.00 0.0 *0.00 1.60 *0.37 1.68 * 0.58 0.81 * 0.32 1.68 * 0.82 0.07 * 0,07 %0 75.03 * 2,85

(3)gn-232 value cbtatnsd by ssounieg eguiltbriss with

B)) ia. = -1 to.

LI &4

= =12 ta.

the daughters Ac-228 and Ra-228.
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TABLE 2-0
AREA "D SOIL SAMPLE RESULTS

Radionuclide Concentration (pCi/g)

“’n—zu value obtalned by assuming cquilibrium wits the daughters

) fa. = 0-1 in.
i e = =12 in.

Ac-228 and Ra-228.

Sample T Long Dose

w Co-60 Cs-137 Th-228 ™-232(a) Ra-226 u-238 U-235 (20 mRem/yr) Gross Beta
=i DS 417 1 1n.f®) 0,00 * 000 0.48 T 0.12 1.51 T O.A2 1.25 * 1.66 0.92 * 0.3 2.57 * 1.23 0.15 * 0.10 5.3 70.03 * 2.74
-1 DS 425 | fe 0.00 £ 0.00 0.00 £0.00 §.29 *0.39 1.72 * 0.67 0.80 * 0.3 1.93 * 1.26 0.09 * 0.07 26.7 72.87 * 2.80
B2  0S A9 1 im. 1.7 £0.28 0.00 £0.00 1.38 0.5 1.76 * 0.78 L.11 £ 0.45 1.97 ¢ 108 0.06 * 0.07 2.4 82.28 * 2.97
P2 DS AN 1 fe 2,00 * 0.00 0.25 t0.09 (.26 *0.48 1.i9 * 0.66 0.91 * 0.42 1.51 * 1.01 0.06 * 0.06 21.3

-3 BE &IS | fa. 14,09 ¢ 1,13 2.32 £ 0.32 1.27 *0.48 1.91 * 0.90 0.84 * 0.42 3.09 * 1.43 0.5 * 6.19 76.5 95.24 * 319
-3 BS 452 1 e 0.00 +0.00 0.22 *0.09 1.18 £ 0.39 1.28 * 0.5 0.73 * 0.3 0.00 * 0.00 0.17 * 0.12 .3 74.54 ¢ 2.84
-4 DS &7 1 in. 0.20 * 0,06 5.52 *0.47 1.28 0.3 1.64 * 0.66 0.94 * 0.35 (.63 * 0.96 0.06 * 0.05 22.5 31,95 * 2.97
-4 DS 411 )t 0.00 0.0 0.66 * 0,12 1.35 0.3 1.43 058 0.86 * 0.32 1.38 * 0.63 0.13 * v.08 8.9

58S 413 0.6 * 012 1.26 0.9 1.40 T 040 1.46 * 0.53 0.98 * 0.3 0.98 * 0.7% 0.17 * 0.12 3.1 79.96 * 2.9
5  BS &12 | fr 0.00 * 0.00 0.58 *0.14 1.36 T 061 1.3 * 0.64 0.9 * 0.3 1.45 * 0.97 0.07 * 0.07 22.8

6 DS 08 | in. 0.52 T 003 0.6 £ 0.07 1.43 *0.46 1.34 * 0.69 0.96 * 0.40 0.00 * 0.00 0.07 * 0.08 19.4 85.93 * 104
06 DS 424 | 0.00 * 000 0.00 £0.00 1.08 *0.39 0.70 * 1.35 .12 * 0.3 1.00 * 0.81 0.0 * 0.05 15.4 75.86 * 2.87
o7 B8 427 1 ta. 3.53 t0.40 0,00 *0.00 1.26 * 041 0,82 *0.57 1.07 *0.461 1.73 * 0.74 0.08 * 0.08 23.0 Te.75 2.H8
-7 DS 422 1| £t 0.5 * 0.5 000 *0.00 i.30 * 0.42 1.31 * 0,61 1.27 * 042 0.88 * 0,96 0,09 * V.07 22.7 719.45 1.9
-8 S 458 i in. U85 * 0.16 1.5 *0.23 1.3 0.3 1.49 * 0.6 0.85 * 0.3 1.76 * 1,11 0.09 * 0.08 6.3 #7.39 + 07
-8 DS 420 1 fe 0,00 * 0.00 0.0 *0.00 1.5 0.8 1.48 * 0.55 0.83 * 0,32 2.48 * 1,03 0.04 * 0.05 3.6 71.5% .74
-9 BE 49 1 1o 0.0 * 0.0 0.74 £ 0,15 1.26 * 0.4 1.20 * 0.65 0.85 * 0.9 0.00 * 0,00 0.14 * 0.1 25.2 BO.62 2.9%
-9 DS 462 | ia. 0.00 * 0.0 G.00 * 000 1.25 * 041 1.43 2060 089 * 0.3 2,05 * 1.26 006 * O.06 23.% 80 .92 2.95%
b1 DS &1 | ft 0.00 * 000 0.00 ¢ 0.00 1.21 046 1.62 *0.72 072 * .37 2.74 * 1.32 9413 * 0.0 3.2 7.15 1.40
b-10 s 45 | in. .18 * 020 3.66 * 0.37 1.49 f 041 1.74 T 068 0.89 * O34 0,93 0.9 0.06 * 006 3.} 92.40 3.15



APPENDIX 3
FINAL SOIL SAMPLE RESULTS
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TABLE 3-A
AREA "FA" SOIL SAMPLE RESULTS

Radionuclide Concentration (pCi/g)

Sample Lung Dose

1w Co-60 Ca-137 T™h-228 ™-232(") Ra-226 u-238 u-235 (20 mRem/yr) Gross Beta
FA-1 DS 440 N 7155 E 9655 1 1n.f®) 0,00 *0.00 0.00 * 0.00 1.15 t 0.4) 1.08 * 0.62 1.09 * 0.39 0.00 * 0.00 0.10 * 0,09 0.1 Thas v 2.7
FA DS 443 N 7155 E 9655 1 ft C.00 £ 000 0.02 0068 1.20 *0.40 1.29 £ 0.9 1.1l 040 0.57 2 0.77 005 * 008 7.3 72.44 <80
FA-2 DS 355 N 7160 E 9700 1\ inm. 0.00 £ 0.00 0.97 £0.16 171 £ 0.39 1.7% 0.5 0.92 *0.33 2.2) * 6,69 0.75 t 0.0 104 8347 * 2.9
FA DS 364 N 7160 E 9700 I ft 0.00 £ 0,00 0,79 * J.16 1.68 ¢t 0.44 1.99 £ 0,71 1,12 2037 ‘.76 t 106 0.5 *0.19 Bl.4 72.49 * 2.79
FA-) DS S09 N 7170 E 9580 | in. 0.G0 t 0,00 0.00 *0.00 1.25 * 0.43 1.35 * 0.64 1.51 * 0.43 3.49 * 1.2) 0.2) t 0.4 45.7 79.66 + 2.9)
FA DS 4% K 7170 E 9580 | fc 0.00 *0.00 0.60 * 0,14 1.88 ¢ 0.46 1.77 *0.67 1.23 L 0.9 2.25 * 1.6 048 * 0.17 743 83,51 .00
FA-4 DS 438 N 7170 E 910 | ia 000 0,00 0.31 L 0,10 1.77 048 1.69 076 1.48 * 046 1.86 * L.17 0.3 * 0,19 61.7 83.02 .99
FA DS 447 N 7170 E 9610 1 £ 0.00 £ 0.00 0.00 t0.00 1.25 t0.49 1.32 2 0.34 1,18 * 048 1.77 * 1,33 0,20 *0.15 .. Te.10 2.8)
FA-S DS S07 N 7170 E 9640 | ta. C.00 0,00 0.00 0.0 1,15 £ 043 1.32 L 0.67 0.70 * 0.36 1.48 * 0.99 0.06 * 0.05 20.3 10.82 + 2.77
FA DS 426 N 7170 E 9640 1 fr 0.00 £t 0.00 G.00 *0.00 1.23 *0.35 1.38 *0.51 0.8 * 0.3 0.78 *t 066 0,11 * 008 4.9 75.% * 1.8
FA-6 DS 361 N 7170 E 970 | ‘f.a. 0.00 *3.00 0.52 *0.12 1.28 ¢ 0.26 1,42 * 0,40 147 2 0.23 2.20 * 106 0.0 " 0,08 28.8 Ti.ek .78
FA 0S 31 N 7170 E 970 1 fr 0.00 ¢ 0.00 0.25 * 009 1.27 * 095 137 £ 0.52 1.0 2 0.0 1.24 Y 080 O.1) 0.9 6.1
FA-7 DS 371 N 7170 E 9700 | ia. 0.00 £ 0.00 1.14 * 0,19 1.27 *0.26 1.67 * 0.44 106 * 0.27 0.86 * 0.8 0.14 * 0,10 29.0 Te.76 284
FA DS 390 N 7170 E 9700 1 fe 0,00 0,00 0.19 0,08 1.1 * 041 1.68 * 070 1.15 * 041 2.26 * 1.25 0.13 0.0 .0
FA-8 DS 430 N 72 E 9580 | in. 0.00 £ 0,00 0.00 0,00 1.31 *0.35 1.65 * 0.5 0.9 *0.32 1.5 * 0.9 0.0 * 0,08 2.2 .96 * 2,71
FA DS 445 N 7200 E 9580 | fr 0.0C £ 0.00 0.00 *0.00 1.49 * 042 1.78 * 0.65 1.17 0.39 0.00 * 0.0 0.06 * 007 19.6 17.27 1.89
[ Ty - DS 346 N 7200 E 9610 1 in. 0.0 *0.00 V.26 04,10 1,76 2 0.28 1.73 045 1.43 * 0,27 .85 * 1.25 0,27 * 0.l 54.6 75.16 * 2.84
FA DS 393 N 7200 E 910 | fc 0.0G ¢ 0.00 0,00 *0.00 1.5 * 0,42 2,01 *0.65 0.92 * 0.3 1.10 * 0.86 0.6 * .09 27.9
FA-10 DS 315 K 7200 E 9640 | im. 0.00 t0.00 0,28 t O 1.70 * 0.29 1.81 * 0.501 1,17 £ 0.26 2.35 * 1.0% 0.26 * 0.4 8.5 T4.62 1.84
FA DS 362 N J200 E 9640 | ft 0.0 £ 0.00 0.00 t0.00 1.5 025 175 L 041 104 0,20 3,08 * 1.06 O.i8 * 0.0 42.0 T0.81 2.9)
FA-1L DS 357 N 7200 E 9679 | ta. 0,00 £0.00 1.00 £ 016 1,15 £ 0.35 1.43 2076 b0l * 0.5 106 * 0.9 0.0 * 0098 2.9 12.63 2,80
FA DS 31 N J200 E 970 | ft ND 0.2 t 0.1 1.6 * 0.3 1.7 * 0.4 1.2 ¢ D3 1 *2 0.i0 ' 09 3.2 T3.80 2.84
Fa-12 DS 319 N 7200 E 9700 i fr 0.00 L 0.06 0,00 ¢t G,00 1,40 *0.46 [1.37 * 0.64 1.06 * 0,61 2,46 * 108 0,04 * 0.1 s Ta.n4 2.84
FA-13 DS M4 N 72% E 910 1 in. 0.00 £ C.00 2.78 £ 0,35 1.99 £ 0.35 2,32 063 1.37 *0.29 1.96 ¢ 1.% 0.30 * 0.6 60,7 92.81 1.6
FA DS 335 N 7230 E 9610 | ft 000 ¢ 0.00 0.00 £ 0G0 1.41 *0.42 1.89 * 0.65 0.92 * 0.35 2.48 * 1.8 0.32 * 0.0 1.5 82.86 * .99
FA- 14 DS 7 N 723 E 940 | in. 0.00 t0.00 3.05 t 036 1.91 * 032 1.85 * 046 1,19 * .25 1.40 ' 128 0.5 0.0 5.5 8).9¢ .04
Fa DS 32 N T2V E %40 1 fe ND 2.4 Y0 1.9 0.3 2.2 * 0.6 1.2 ¢ 0,2 i %2 0.22 * 0.1) 50.6 887 2.95
FA-15 DS 374 N 7230 E 9670 | in. 0.00 *0.00 0.40 £ 0.10 1.58 £ 0.26 1.65% * 0.45 1.00 * 0,22 1.46 * .01 0.15 * G40 3.4 84,00 + 1.0
FA DS 196 N 723 E 970 ! ft 0.00 £ 0.00 0,00 £ 0.00 1.16 £ 0.36 1.57 2057 0.87 * 0.32 2.02 * 1.12 004 * 0,04 L LN
FA-16 DS 373 N 72 E 990 | tn. 0.00 t0.00 1.65 % 0.26 1.53 * 0.29 1.51 * 044 1,07 * 0,25 2.82 ¢ 1,07 0.22 *0.12 LU 76.06 2.87
FA DS 391 N 7230 E 9700 | fe 0,00 £ 0,00 0.00 ®0.00 1.15 £ 0.37 1.67 0,64 0.95 0.3 1.9) * 091 0.07 * o} 2.4
FA-1T7 DS 434 N 7245 E 910 I in, 0.00 £ 0.00 0.95 0.17 1.10 £ 0,40 0.72 t 0.82 0.88 * 0.3 2.37 * 1.43 0.07 * 007 21.8 58.613 2.hé
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TABLE ¥-A (Continued)

Radlonuclide Concentration (pCi/g)

Sample Lung Dose

1] Co-60 Ce-137 Th-228 ™-232(8) Ka-226 U-238 u-235 wlkew/yr) Gross Beta
FA DS 429 N 7245 E Y00 1 1t 0.00 £0.00 0.22 ¢ 0.09 1.25 £ 0.35 1.3 * 0.5 0.9 £0.35 0.31 * 0.5 0.10 *0.08 2.9 68.5 * 2.72
FA-18 DS 441 N 7262 € 9580 1 in. 0.00 t 0,00 0.49 2 0.13 1.88 £ 0.45 2.11 t 0.66 1,05 t0.38 1,05 £ 0.9 0.% *0.15 1.6 75.88 * 2.94
FA DS «44 N Jie0 E 9580 | ft 0.00 t0.00 0,36 20,12 1.70 t 0.44 2,06 t0.67 0.9 t 0.38 0,00 £ 0.00 0.3 *0.15 48,5 19.37 * 2.9}
FA-19 DS 349 N 7260 E 9610 | in. 0.00 £ 0.00 7.56 £ 0.67 2.32 *0.35 2.28 £ 0.61 1.7 * 0,29 .47 ¢ 1,38 0.52 * 0.20 50.3 9G.2% * .10
FA DS 365 N 726 E 9610 | ft 0.00 £ 0.00 4.12 *0.4) 2.10 0.3 2.30 * 0,53 0.9 * 0.26 1.61 * 1.34 0.28 * 0.15 3.3 Th.48 * 2.8}
FA-20 DS 351 N 7260 E 9640 | in. 0.00 t 0,00 7.18 £ 0.62 2.12 *0.52 2.20 t0.76 0.98 * 0.40 2.71 * 1.35% 0.28 * 0.15 55.8 ¥0.90 * 3,12
FA DS 348 N 7260 E 940 | fr 5,00 £ 0.00 1.17 £ 0.21 1.59 £ 0.29 1.78 ¢ 0.47 1.06 * 0,26 2.7% ¢t 1.23 0.14 * 0.1 Y. 77.29 * 2.88
Fa-21 DS 435 N 7260 E 9670 | in. 0.00 £t 0.00 2.19 £ 0.27 1.58 ¢ 0.44 1.72 *0.67 1.06 * 0.38 0.92 * 0.81 0.8 * 0.12 3.3 18.%0 * 2.9
FA DS 431 N 7260 E 9670 | ft 0.00 0,00 0.18 t 0.08 1.49 * 0.37 1.69 * 0,62 0.98 * 0.33 2.39 * L.14 0.07 * 0.07 6.8 73.47 * 2.98
FA-22 DS 433 N 7260 E 9685 ! e, 0.00 L 0.00 1.13 £ 0.20 1.36 * 0,464 148 * 0.75 1.00 * 040 1,41 * L.03 0,15 * 0.2 12.9 69.49 * 2.5
FA DS 448 N 7260 E 9685 | ft 0.00 £t G.00 0.00 *0.00 1.5% 0.3 1.37 *0.67 1.00 *0.39 0.00 * 0.00 0.08 * 0.08 2.6 76.21 * 1.8}
FA-23 DS 369 N 7260 E 9700 | in. 0.00 t 0.00 0.81 * 0.17 1.53 ¢ 0.29 1.57 * 0,45 1.02 * 0.26 2.76 * 1.28 0.16 * 0.1 7.6 Ti.04 * 2.76
FA DS 9 N 7260 E 9700 1 fr 0.00 £ 0.00 0.00 £ 0.00 1.28 * 046 1.63 t 070 0.99 * 0.39 1.37 * 102 9.2 * 0.0 8.6
FA-24 DS 358 N 7290 E 9580 | la. 0,00 £t 0.00 2.16 * 0.27 1.85 * 0.29 2.22 * 048 1.07 * 0,26 0.00 * 0.00 0.31 * U4 50.2 Ja.5 * 1.84
FA DS Y66 N 7290 E 9580 1 ft 0.00 t 0.00 0.22 * 0,09 1.5 *0.26 1.66 * 0,42 1.6G3 * 0.22 0.00 * 0,00 0.12 * 0.08 .2
FA-25 DS 340 N 7290 E 910 i in. 0.00 £ 0.00 0.90 * 0.17 3.75 t0.47 3.73 L 0.68 1.21 * 0.29 1.48 * .60 040 *0.18 .9 93.60 * 3.7
FA DS 94 N 7290 E 96i0 1 tt 0.00 £ 0.00 0,00 ¢ 0.00 1.43 ¢ 0,42 1,79 * 0.67 1.02 *0.38 2,07 * L. 0.07 * 007 5.4
FA-26 DS 333 N 7290 E 940 1 in, 0.58 ¢ 0,14 2,44 20,32 2.77 *0.60 2.96 * 0.85 1.15 * 0.46 4.98 * 1.99 021 * 0.l 59.9 0. * 3.2
FA DS 342 N 7290 E 9640 i ft 0.00 t0.00 0.446 * 0,14 1.59 * 0,43 1.83 * 0,66 1.37 * 040 305 * LW 0.0 * w09 3 81.85 * 3.18
FA-27 DS 310 N 7290 E %670 | la. ND 1.7 t 0.3 .8 *0.) 1.9 t 0.5 il * 0.2 12 B0 009 R0 LUN PR 1)
FA DS 309 N 7290 E 9670 | fr ND ND 1.7 t 0.3 2.0 * 0.5 I o2 2¢2 008 * 007 .6 B2.06 * 2.97
FA-28 DS W7 N 7290 E 9700 1 in. 0,00 £ 0.00 0.9 t 0,12 1.48 * 0,41 1.35 * 060 (.04 * 037 2,21 % 6.3 0.3 ol 32.5 78.16 * 2.9
FA DS W3 N 7290 E 9700 1 fc 0,00 £ 0.00 0.00 * 0,00 1,29 * 0,38 1,45 0.5 1.0% * 0.3% 1.5 * 1,22 0,04 * 0.2 .8
FA-29 DS 152 N 7290 E 9730 | inm. 0,00 ¢ 0.00 0.98 * 0.19 1.25 * 0,45 1.51 t 0,68 1,06 * 041 1.90 * 1.1} 006 * 0,07 22.9 Ti.aoe * 2,70
FA 0S 309 7% E 97 | (£ 0.00 0,00 0.00 * 0.00 1.68 * 0.3 1.96 * 0.56 1,19 * 0,27 0,43 * 0.5 0415 * o 2.1 11,62 * LW
FA-30 DS S08 N 7300 E 9579 1 de. 0.00 £t 0.00 1.93 ¢ 0.25 2,08 * 0.45 2.5 *0.73 1.05 £ 0.36 1.06 * 1,00 0.26 * 0,00 49.4 79.85 ¢+ 2,94
FA DS 446 N 7300 E 9570 1 fx 0.00 £ 0.097 0.8 *0.17 1.44 ¢ 0.42 1.76 *0.65 0,89 * 0,35 1.6) * 085 0.2% * 0.1} a1 79.15% * 2.92
FA-31 DS 360 N 7300 E 9600 | in, 0.00 ¢ 0.00 2.99 0.5 1.8) *0.30 2.04 ¢ 0.5) 1.09 * 0.24 1.29 * (.13 0.21 * 0.1) 2.4 16.79 * 1.88
FA US 379 N 70 E 9600 1 fr 0.00 £ 0.00 0,46 * 0,16 1.87 *0.32 1.95 * 0.53 1.43 2 0.26 1.68 * 1.27 0.21 * 0.} 43.5
FA-32 DS 432 N 7320 E 9570 | tm. 0.00 £ 0,00 1.31 £ 0.20 2.12 048 2,66 * 073 0.78 * 0.5 3.28 * 1.24 039 * 0.is To.7 75.15% * yu?
FA DS 423 N 7320 E 9570 1 ft 0.00 * 0,00 0,00 t0.00 1.3 *0.51 171 *0.75 9.92 * 045 1.12 * 089 U8 * 0.2 2%.7 .1 2.9
FA-33 DS 436 N 7320 E 9580 | Inm, 0.00 ¢ 0.00 0.00 £ 0,00 1.38 * 0.43 1.42 * 0.67 0.97 * 0.39 0.00 * 0.00 0O.16 * 0.0 6.9 75.18 * 1.84



cs

TABLE 3-A (Continued)

Radionuclide Concentration (pCl/g)

Sample Lung Dose

1w Co-60 Ce-137 Th-228 T™h-232(8) Ra-226 u-238 u-235 (20 mRem/yr) Gross Bets
FA DS 428 N 7320 E 9580 ! ft 0.00 ¢ 0.00 0.00 £ 0.00 1.5 ¢ 0.47 1.55 2 0.76 1.17 * 0.64 0.28 * 0.68 0.08 * 0.07 0.7 80,5 * 2.9}
FA-34 DS 354 N 7320 E 9590 ) in. 0.00 £ 0.00 1.18 £ 018 1.57 0,40 1.98 ¢ 0.61 1.01 * 0. 1.93 * 0.90 0.5 * 0.7 8.9 18.07 * 2.%0
FA DS 385 N 7320 F 9580 | ‘e 0.00 “ 0.00 0.63 t0.15 1.39 £ 0.39 1.71 £ 0.60 0,95 * 0.34 1.29 ¢ 0.85 0.46 * 0.16 64.5
FA-35 DS 350 N 7320 E 9610 ( in. 0.00 £ 0.00 0,45 £ 013 1.3 *0.20 1,38 ¢t 044 0,96 * 0.2 0.70 * 0.73 0.18 * 0.10 n.0 63.27 * 2.6)
FA DS 382 N 7320 E 96’4 | ft 0,00 £ 0.00 0.00 000 §.12 *0.36 1,31 £ 0.5 1.03 2 0,36 1.5 * 1.19 0.06 * 0,04 18.4
FA-36 DS 345 N 7230 E 4640 | fn. 0.00 £ 0.00 1.05 * 0.22 1.80 0.3 2.65 *0.53 1.6 * 0.31 098 * 1.04 0,20 * 0.14 “0.2 T4.89 * 2.84
FA DS 380 N 7320 E 9640 | ft 0,00 £ 0.00 0.46 * 0,13 1.39 ¢ 0.41 1.84 *0.67 1,05 ¢ 0.37 2.98 ¢ 1,25 0.20 *0.1) a4
FA-37 DS 338 N 730 E 9670 1| im. 2.00 £ 0.00 0.60 t0.16 1.67 *0.33 1.71 t0.50 1.6 ¢ 0.27 2.29 ¢ 1.8 0.1) ¢ 0,00 2.4 To.64 * 2,84
FA DS 330 ¥ 7320 E 9670 | ft 0,00 ¢ 5.00 0.5 £ 0.15 1,10 *0.37 1.26 ¢ 0.5 0.87 *0.% 1.88 * 1.03 0,23 * u.1) 9.8 a1y s 2.
FA-38 DS 343 N 7320 E 9700 | in. 0.00 £t 0.00 1.82 *0.29 1.57 2 0.32 1.5 0.5 111 20,28 3.08 ¢ 1.30 0.14 * 0,12 w.7 To.66 * 2.87
FA DS LJ0 N 7320 E %700 1 te 0.90 £ 0.00 0.00 ¢ 0.00 1.58 ¢t 0.30 1.79 ¢ 0.52 1.22 * 0,27 1.64 * 1.3 0.0 * 0,09 29.0
FA-39 48 308 N 7750 K 910 | ia. NU 0.7 * 0.2 1.4 * 0.2 1.5 * 0.4 0.9 * 0.2 22 O30 0.1y 5.5 64,42 * 2.6
FA DS 344 N 7350 E 9610 1 fc 0.00 ¢ 0.00 0,64 0,06 1,37 20,27 1.30 046 0.9 * 0.25 131 ¢ 105 0.9 * 0.2 ». 05,37 * 2.65
F’-40 DS 347 N 7350 E 9640 1 ir. 0.00 0,00 0.32 *0.13 2,75 * 6.43 2.51 0.5 1.23 * 0.29 1.08 * 1,00 0.20 * 0.4 6.3 17.%8 * 3.9
FA DS 395 N 7350 E 9640 | ft 0.00 £ 0.00 0.00 * 0,00 1.27 * 0,40 1.73 *0.63 1.25 * 0.40 1.5 * 1.00 0.15 * 0.1} 2.5
FA-41 DS 331 N 7350 E 9670 ! tu. 0.06 £ 0.06 0.96 ¢ 0,11 1,29 * 0,32 1.49 * 0,43 0,99 * 0.29 1.61 * 0.9 0.12 * 007 .6 17.29 * .89
FA DS 316 N 7350 E 9679 1 ft 0.00 £t 0.00 0.00 * 0.00 1.50 *0.46 1.92 *0.74 1,06 * 0.41 2,67 * 119 019 * 0413 4i.7 82.5%) * .99
FA-42 DS 320 N 7350 E 9700 | im. 000 000 1.36 ¢ 0.26 1.51 2048 .89 * 081 1.09 * 043 000 * 000 0,15 * 0.1y .1 A2.42 * 2.
FA DS 321 N 735 E 9700 | ft 0,00 £ 0.00 0.38 * 0,12 1.5) t 0.43 1.75 £ 0,68 1.00 * 0.9 1.77 ¢ 100 0L14 ¢ 001 13.2 To.64 * .48
FA-43 S 328 N 7380 E 9610 | in. 0,00 £ 0.00 0.79 0,19 J.87 *0.33 2,04 20,61 1.3 £ 0.0 1.72 * 1.42 w7 * 0,12 w7 84,22 * a2
FA DS 3134 N 7380 E 910 1 fr 0,00 £ 0,00 0.41 * 03 1.48 * 0.49 1.32 t 0,68 1,42 * 048 085 * 0.9 U.lé * U0 9.5 17,29 * L.®9
FA-44 DS 329 N 7380 K 9640 | in, 0.00 £ 0.00 0.37 0,03 1,45 L 0.30 1.88 * 0.57 1.00 * 0,27 1.35 * 096 0.8 * 0.12 .4 09.4% * 2.7%
FA US W4 N 7MY E 9640 | fr 0.00 £t 0,00 0.00 £ 0.00 1.08 * 0.33 1.26 * 0.52 0.77 * 031 178 * 0.9 0.6 * 000 21.3
FA-45 DS 341 N 7380 E 970 | in. 0.00 *0.00 0,89 ¢ 0.19 1.48 * 0.3 1.84 * 0.5 1.8 * 0,27 1.00 * L.0) 0.2 * 0.0 9.0 73.15% * 2.81
Fa DS 323 N 7380 E 970 | ft .00  0.00 0,00 £ 000 1.5 * 031 197 £ 0.5 108 % 0,27 1.80 % 1.0 0L Y L0 .6 M. * 2.9]
FA-46 DS /5 N 7380 E S700 | na. 0.90 £ 0,00 1.10 £ 0.20 1.5 0.0 1.77 050 100 026 219 * 100 020 * 0.) 42.1 12.4% * .80
FA 0S 317 N 7380 E 9700 1 ¢t C.00 * 000 1,10 021 176 £ 0.5 2,00 * 076 1.27 * 0446 N.08 * 148 0.4 * 0.2 . Bl.46 * 2.9

“’m—nz value obtalned by assuming equilibrium with the daughters AC-228 and Ra-228.

)y ya. = 0-1 ta.
- 1-12 in.

I fe
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APPENDIX 4
AIR SAMPLE DATA

Alpha Beta

Date Sample 2291/l3) (pCi/m3)
wY-2 <0.3 1.0
9-3-85 wY-3 <0.3 <0.2
WY-4 <0.1 <0.1
9-4-85 WYB-1 <0.1 <0.1
WYB-2 <0.1 <0.2
9-5-85 WYB-2 <0.7 <1.9
wYC-3 <0.1 <0.7
9-6-85 WYB-2 <0.1 <0.4
wYC-3 0.2 <0.1
9-7-85 WYB-2 <0.1 0.5
wYC-3 <0.1 <0.1
9-9-85 WYB-2 <0.1 <0.3
WYC-3 <0.1 <0.1
9-10-85 WYB-2 <0.1 <0.3
WYD-4 <0.1 <0.3
9"11-85 WYB-2 (001 (0.4
WYD-4 <0.1 <0.2
9-12-85 WYB-2 <0.1 <0.2
WYB-4 <0.4 <0.1
9-13-85 WYA-1 <0.1 <0.3
WYB-2 <0.1 <0.2
9-14-85 WYB-2 <0.1 <0.2
WYB-2 <0.1 0.3
WYD-4 <0.1 0.1
9-19-85 WYD-4 <0.1 <0.5
9-20-85 WYD-4 <0.1 <0.1
WYE-5 <0.2 0.9
9-21-85 WYD-4 0.2 0.5
m-s 002 0.3
9-23-85 WYD-4 <0.1 <0.1
WYE-5 <0.2 1.3
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Date

9-24-85

9-25-85

9-26-85

10-1i-85
10-14-85

10-15-85
10-16~-85

10-21-85

AIR SAMPLE DATA (Continued)

Alpha

Sample (pCi/m3)
WYD-4 <0.1
WYB-2 <0.1
WYB~2 0.2
WYD-4 <0.1
WYB-2 <0.1
WYD-4 <0.1
wY <0.1
wY <0.1
wY <0.1
wY 0.1
WY 0.1
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APPENDIX 5
WIPE SURVEYS

Alpha Beta
Sample 1D (DPM/100 cx?) (DPM/100 em?)
Grade - All No. 7
CR 7-1 <0.3 0.7
CR 7-2 <0.3 <0.7
CR 7-3 <0.3 <0.7
CR 7-4 <0.3 <0.7
CR 7-5 <0.3 0.7
CR 7-6 <0.3 <0.7
CR 7-7 <0.3 0.7
CR 7-8 <0.3 0.7
CR 7-9 <0.3 <0.7
CR 7-10 <0.3 0.9
Average 0.3 0.7
Truck No. 15
TR 15-2 <0.3 <0.7
TR 15-3 <0.3 <0.7
TR 15-4 <0.3 <0.7
TR 15-6 <0.3 <0.7
TR 15-7 <0.3 <0.7
Tl 15"8 <0.3 205
TR 15-9 <0.3 <0.7
TR 15-19 <0.3 <0.7
Average 0.3 0.8
Propane Tank
TK-1 <0.3 <0.7 |
TK-2 <0.3 <0.7 |
Average 0.3 0.7
|
Fence 0.9 <0.8 |
Fence 2 <0.3 <0.8 |
Average 0.6 0.8
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WIPE SURVEYS (Continued)

Alpha
Qample ID (DPM/100 cm<)

Skip Loader

CF 34-]
CF 342
CF 34-3
CF '
CF
CF
CF
CF
CF
CF

Average

Front End Loaders

MF 15~
MF 1
MF 15
MF 1

1

FM

Average

Ton Dump Truck

™ 1|
TR 14
TR 1
TR 14
TR 144-5

4~1
&-2
4-13
4-4

Average

Cowp rocof

s X9

2 x 6

Plywoed

Junct lon box
Conduit

Dry wall
Shower door
Tar paper

Dry wall No. 2
Shower
Electrical wire
Conducit 4

Hot water heat




WIPE SURVEYS (Continued)

Alpha Beta
Sample 1D (DPM/100 cm?) (DPM/ 100
Truck No. 8
TR 8-1 <0.3 <0.7
TR 8-2 <0.3 <0.7
TR 8-3 <0.3 <0.7
TR 8-4 <0.3 <0.7
TR 8-5 <0.3 <0.7
TR 8-6 <0.3 <0.7
TR 8-7 <0.3 <0.7
TR 5-8 <0.5 <0.7
TR 8-9 <0.3 0.9
TR 8-10 <0.3 <0.7
Average 0.3 0.7
Backhoe No. 50
1 <0.9 <0.7
2 <0.9 <0.7
3 <0.9 <0.7
- <0.9 <0.7
5 <0.9 <0.7
6 <0.9 <0.7
7 <0.9 <0.7
8 <0.9 <0.7
9 <0.9 <0.7
10 <0.9 <0.7
Average 0.9 0.7
Don's Backhoe No. 8
AWC~-1 <0.3 <0.7
A"C"’z <0-3 1.2
ch"3 (003 (0.7
AWC-5 <0.3 <0.7
AWC-6 <0.3 <0.7
AHC“? \’003 <0.7
AWC-8 <G.3 <0.7
AWC-9 1.6 <0.7
Average 0.4 0.8
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WIPE SURVEYS (Continued)

Alpha Beta

Sample 1D (DPM/100 cm?) (DPM/100 cm?)

Empty Drums

1 <0