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SITE DESCRIPTION

The CGA Technologies facilities are located near the intersections of
Interstate 5 and GCenesee Road, approximately 20 km north of San Diego, CA
(Figures 1 and 2), Site activities Include a wide variety of research and
development programs., The Phase II area, shown in Figure 3, is reached via the
main access road from the plant entrance gate. This area includes the Waste
Processing Facility, consisting of the upper and lower storage yards, and the
Incinerator Pad site (Figure 4). Much of this area is paved with asphalt; also
included are a truck scale and several concrete pads or foundations., Some of the
original paving snd pads have been removed during the decontamination operations.
Located in the lower storage vard are two small buildings = the By=Products
Storage Building and the Carage/Office Building. The By-Products Storage Building
was utilized for sample preparation and storage before and during decommissioning
activities. The garage area of the other building was also used for short-term
storage of radioactive materials. The buildings are of simple construction; the
By=Products Storage Building 1is constructed of corrugated metal and the

Garage/Office Building is of wood frame. Both buildings have concrete floors.
PROCEDURES

A survey of the Phase 11 Decommissioning area was performed by the
Radiological Site Assessment Program of ORAU during September 9-28, 1987, This
survey was in accordance with a survey plan submitted to the Region V Office of
the NRC.? Methods and procedures utilized in the survey are presented in this

section.

Objectives

The objectives of the survey were to confirm that the radiological condition
of the Phase 11 area was as presented in the GA Technologies report and to provide
information and data for evaluation of the site status, relative to NRC guidelines
for release for unrestricted use. Radiological information collected included
gamma exposure rates; location of elevated direct radiation levels; concentrations

of radionucl.des in surface soil; and surface contamination levels.



Procedures

Document Review

The licensee's final survey report for the release of the Phase 11 area for
unrestricted use and supporting documents were reviewed by ORAU., Data presented

in these reports were compared to the established release guidelines.

Building Survey

Gridding

An alphanumeric 6 ft (1.8 m) x 6 ft (1.8 m) reference gria .as established on
the floor and lower walls (up to 6 ft (1.8) in each building. The grid baseline
coordinates (A,0) were 1located in the southwest corner of each building.
Figures 5 and 6 show the building layouts and reference grid systems used for this
survey. Measurements on the upper walls and ceilings were referenced to the floor

grid designation.

Surface Scans

Alpha, beta-gamma, and gamma scans were performed on floors, using an
alpha/beta gas-proportional floor monitor and Nal(Tl) gamma scintillation
detectors with audible indicating scaler/ratemeters. Scans of surfaces not
accessible to the floor monitor, i.e., walls, ceilings, and overhead areas such as
ledges, beams, piping, fixtures, and equipment were performed uvsing portable ZnS
alpha scintillation detectors and '"Pancake" GM beta-gamma detectors. Areas
indicating elevated radiation levels were marked for additional decontamination

and for further measurements.

Measurement of Surface Contamination Levels

Approximately 20% of the grid blocks on the floor and lower walls of each
building were randomly selected for surface contamination measurements, Blocks
selected for these measurewents are indicated on Figures 5 and 6. In each grid
block surveyed, direct measurements of alpha and beta-gamma contamination levels
were systematically performed at the center and four equidistant points, midway

between the center and block corners. Smears for removable alpha and beta
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These levels were reduced to <27 alpha dpm/100 em? and 820 beta=-gamma dpm/100 cmz.
after additional remedial actions by the licensee. At other locations in this
building the individual alpha measurements ranged from <27 to 890 dpm/100 em? and
the individual beta-gamma measurements ranged from <470 to 3600 dpm/100 em®.
Total alpha and beta-gamma contamination levels in the Garage/Office Building were
generally less than the detection sensitivity of the instruments. Levels for
alpha and beta~gamma ranged from <27 dpm/100 em? to 130 dpm/100 em® and

<470 dpm/100 em? to 2550 dpm/100 sz’ respectively.,

Removable alpha and beta contamination levels were also generally less than
the measurement sensitivity. The highest level of removable alpha activity
detected was 27 dpm/100 cmz, on the floor in By-Products Storage Building; the
highest beta level was 12 dpm/100 cmz, on the floor in the Carage/Office Building.

Nutside Area Survey

Surface Scans

Eight areas of elevated direct gamma radiation were {dentified by the
surface scans. These areas are shown on Figure 13, The icensee performed
additional remedial action at these locations and follow-up scanning indicated

that cleanup of these locations had been effective in removing the contaminant,

Exposure Rate Measurements

Table 4 presents the results of exposure rate measurements at 30 ft (9, m)
grid intervals. Levels ranged from 1! to 16 uR/h at 1 m above the surface and
from 11 to 21 uR/h at surface contact. The highest levels were at grid coordinate
7300N, 9560E. Levels in the area of the Incinerator Pad ranged from 15 to 20 uR/h
at | m above the surface and from 16 to 28 uR/h at surface contact. The highest
levels were at grid coordinate 7585N, 9722E., Results are presented in Table S.
Exposure rates on the concrete pads ranged from 13 to 16 wR/h at 1| m above the

surface and from 15 to 18 uR/h at contact (Table 6).

After further remediation of areas i{dentified by surface scans, exposure
rates were measured at each location, The maximum exposure rate measured was
20 uR/h at | m and 21 uR/h at the surface. The results of these measurements are

presented in Table 7,
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iscellaneous Samples

Table 14 also presents the results of analyses on samples of drain residue
and a plece of asphalt from the location on the Incinerator Pad, exhibitinz an
elevated gamma level. The Cs~137 level in the drain residue (2.41 pCi/g) was
slightly elevated above baseline concentrations, Other radionuclide

concentrations in the two samples did not differ from typical baseline levels.
COMPARISON OF SURVEY RESULTS WITH GUIDELINES
Cuidelines for decommissioning the Former Vaste Processing Facilities of
GA Technologies are presented in Appendices C and D, Surface contamination

limits, based on primary contaminants of Uranium, Cs=137, and Co-60, identified on

this site, are:

Alpha

.

5000 dpm/100 e¢m“, averaged over | m*

[ %]

15000 dpm/100 em®, maximum in 100 cm?

1000 dpm/100 cm“, removable
Bata-GCamma

5000 dpm/100 em“, averaged over | m°
15000 dpm/100 cm®, maximum in 100 cm®

1000 dpm/100 em“, removable

Surveys of the two remaining buildings and concrete pads indicate that the
surfaces satisfied these guidelines, with the exception of one small area on the
floor of the By=-Products Storage Building. Additional remedial action reduced

this location to within the guideline levels.

Exposure rate guidelines limit the level at | m above the surface to 10 R/,
above background, over an area of 30 ft (9.1 m) x 30 ft (2.1 m) or greater; the
guideline level for smaller areas {s 20 uR/h above background. At the GA
Technologies Site, the total exposure rate guidelines are 19.7 uwR/h and 29.7 uR/h,

f.es, 10 uR/h and 20 uR/h, respectively, plus the average background level of



9.7 uR/h (from Table l). One area, at the Incinerator Pad had an associated
exposure rate of 20 LR/h at | m above the surface. Although this i{s slightly
above the 19.7 uR/h average for areas in excess of 30 ft x 30 ft, this radiation
was limited to a small isolated area and the exposure rate was less than 20 uR/h
above background., Al] other measurements were well below 19,7 uR/h. The external

exposure rate target guideline has therefore been satisfied.

Most samples collected from the site had radionuclide concentrations in the
ranges of typical baseline soils from the La Jolla area. Only two samples
contained radionuclide levels in excess of the guideline. One of these was a
sample of soil from grid coordinate 7270N, 9543E; this sample, from an area of
elevated direct radiation identified by surface scans, contained 15.62 pCi/g of
Cs=137, as compared to the guideline level of 15 pCi/g. The other sample
containing a concentration above guideline levels was f..m the Incinerator Pad
area; this sample contained 19.28 pCi/g of Cs-137, At both of these locations the
extent of contamination i{s limited to small isolated areas, based on results of
surface gamma scans. Also, the exposure route from Cs=137 in surface soll 1is
direct radiation; exposure rates measured at these locations were within guideline
limits, The elevated Cs=~137 concentrations, when averaged across adjacent land
areas would be well within the 15 pCi/g guideline. Radionuclide concentrations in
the soil therefore satisfy the guidelines established for this decommissioning

project.

SUMARY

At the request of the NRC Region V Office, on September 7~28, 1988, Oak Ridge
Associated Universities performed a confirmatory survey of Phase 1II
Decommissioning at GA Technologies, Inc. in San Diego, California. The survey
included gamma, beta-gammu, and alpha scans; exposure rate measurements;
measurements of total and removable surface contamination; and measurements of
radionuclide concentrations in soil. The survey identified several small areas of
residual contamination, which were ) romptly recleaned by the 1licensee and
resurveyved by ORAU, Although there are several {solated locations of residual
low=level soil contamination, the size of the involved areas and the associated
levels are such that the concentrations can be averaged and the guidelines
satisfied. It is therefore ORAU's opinion that the decontamination efforts by the
licensee have been effective i{n meeting the radiological conditions established

for release of this site for unrestricted use.

10
























- N R B N O T T T R T T T O e e






mn-»® ,
!
! > 4
/
-
,). v - ] |
| Z v IS :
e _® <3
-
Y ' A \






HE B SN T - S S S B St ofF G B DD S N @ e



+

¥ <
.

d \
+ e 4 + K—4 + + + + + + > 4 4 4 4 4 4 4 s ' ‘ bd

| v
# g -
y + 4 + >~ + 4 + $ + + + + + + + 4 $ + :
4 -
. ‘
+
)§ . 7 —
} -
v 4 ‘ ’ 4 : $ + 4 4 4 4 4 " ‘ $ 4 + }
1 1
+ v 44 . ~ 4 + . + ‘ + - ! + ! - + N, + + LS + 4 ¢
. }
} 4 4 \
_ L ]
* ¥ y
[ e~ 4 + Do —¢ ’ + — ‘. 4 +h 34 4 i .~ P + + J |

* T4 ) %

: ! | 1 4.
+ 4 + - - + S 4 ~ P 4 + + 4 + U W W & o W : : : -

4 4 4 4 4 4 4 + ! A\ 4 4 ‘ —4 4 + 4 $ i }
. 1 -
+
¥ '
.
4 4 4 1 + } 4 + + +—4 } ! : o ! 4 : 4 d )7 ¢




| |
| - ) |
| < |
.y | |
| b | |
| = " .
] - 1
| - ry ' !
U U | = |
| | m - | . i
- £ g
! |
| v ! L )
| - g | X 00 L . \_ . |
| “ ’ |
| ] ’ |
| | |
! ~ |
| | |
| | |
] ] ]
| | |
! ! |
| | |
i
] ] 1
o | | |
=3 | | |
" ! “ |
o - | |
L - | !
: |
3 e w “ |
v & @ U | |
z L “ S - | |
~S -4 L | o | |
— D e o b "
— b= C L | - |
< 2 o« { TR72 | !
W O O b .. - . .
1 £ { 2 q - { .
- o= | oy | |
o < X - | T | r
-r e O C ! . r 0 r = 22 B o - |
- o | | | puif’ el Wl —~ o |
O 1t | » OO~ ! |
= - | w2 > | '
= <€ | C { !
C P | ® O | |
(% 7. | £ <« { |
' ! t ! |
% 74 ! o E {
c ! " |
< | s |
o0 | " !
| |
o
| - |
| | |
| | i
| | |
| | |
| | |
| |
| {
! ! &
] | |
| | |
| | !
{
| | |
| ! | 3
| - | | —
| c | v
] - | ~
- i q
| | o | >
| h | . = e
| . | ) -
~ - c . 4 ] [
| . | - . E & | s
| | e |
' 1 _. g | L
| - | X ‘
| | 1
| | | =
| | | =
| ! I 5



TABLE 2

BASEL INE RADIONUCL IDE CONCENTRATIONS IN SOIL
Ga TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Location® Radlonuclide Concentrations (pCi/q)
Co=-60 Cs-137 Ra-226 U-235 U-238 Th(228 & 232) K-40
1 <0,03 <0.02 0.59 * 0,140 <0.17 1.6 + 1.2 1.34 +0.46 14,0 +1.7
: <0, 05 0.16 + 0,11 0.5% + 0,22 <),20 1.6 + 1.5 1.98 + 0.86 25.0 + 3.3
5 <0,04 <0,04 0.79 *+ 0,20 0.39 *+ 0,24 1.1 +0.5 2.28 + 0,62 10,4 + 1.7
4 <0,08 <0.05 1.20 * 0,29 <0,52 <11 5.08 * 0,79 29,0 * 3.4
S <0,.0% <N, 05 1.23 + 0,22 0.69 * 0,55 1.3 * 0.6 3,20 + 0,80 24,5 + 2.7
3 6 <0,0% <0,0% 0,65 * 0,16 <0,22 1,0 + 0.9 1.92 + 0,78 0.2 +2.9
RANGE <0.03% to <0.08° <0.02 to <0.16 0.53 to 1,23 <0,17 to 0,69 1.1 to 1.6 1.34 to 3,20 10.4 to 30,2
AVERAGE <0.05 <0,.06 0.83 <0.33 1.3 2.29 222

3gefer to Fligure 11,
hUncarY.ﬂnHaf. represent the 95% conflidence lovels, based only on coun?ling statistics; additional laboratory uncertainties of 6 to 108 have not

been propagated in these data,
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TABLE 3

SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS IN THE
BY-PRODUCTS STORAGE AND GARAGE /JOFF ICE BUILDINGS

PHASE 11 DECOMMISSIONING

GA TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Number of TOTAL CONTAMINATION (dpm/100 om ) REMOVABLE CONTAMINATION (dpm/100 cmi) Number of
Location® Grid Blocks Alpha Range Bets-Gamma Range Alpha Range Beta Range Areas
Surveyed Exceeding
Criterla
BY-PRODUCTS STORAGE
BUILDING
Floors 6 3350 - 10600 820 - 17800 <3 - 27 <6 - B 1€
Lower walls b %6 - 80 <470 €3 = .7 <6 - 9 0
Upper walls/celiling
/equipment® a 90 - 300 <470 <3~ 4 <6 0
GARAGE JOFF 'CE BUILDING
Floors 1" 50 - 130 <47C - 2550 <5 - 5 <6 - 12 0
Lower walls 9 <27 - 120 <470 <3 <6 - 10 0
Upper walls/cel linqb 3 <27 <470 <3 <6 0

B%Refer to Figures 5, 6, 7, and 8,

b‘; ingle point measurements,

CArea remed.ated, resurvey reduced alpha levels f‘rom 10600 to

)
<27 dpm/100 cm“ and beta-gamma levol from 17800 to 890 dpm/100 cm‘)



EXPOSURE

MEASURED AT 30 FT GRID
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TABLE 4 (Continued)

EXPOSURE RATES MEASURED AT 30 FT GRID INTERVALS
PHASE II DECOMMISSIONING
GA TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Gamma Exposure Rates Gamma Exposure Rates
Location at Ilm above the surface at the surface
(uR/h) (uR/h)

7390N, 9350F e -
7420N, 9350E 11 11
71208, 9380E 1 11
71508, 9380 13 11
7180N, 9380F 11 11
7210N, 9380E 13 13
7240N, 9380E 13 12
7270N, 9380E — -
7300N, 9390F -- --
7330N, 9390E - i
7360N, 9390E -- --
7390N, 9390E -- --
7420N, 9380E - --
7090N, 9410E 11 11
71208, 9410E 11 H
7150N, 9410E 11 11
7180N, 9410E 12 12
7210N, 9410F 12 13
7240N, 9410E - --
*499 ,\" 94 10F ek -
7300N, 9410E - --
7330N 94 10F - -
7360N, 9410E -- -~



TABLE 4 (Continued)

EXPOSURE RATES MEASURED AT 30 FT GRID INTERVALS
PHASE II DECOMMISSIONING
GA TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Gamma Exposure Rates Gamma Exposure Rates
Location at lm above the surface at the surface
(uR/h) (uR/h)

7390N, 9410E - -—
7380N, 9410E 13 13
7090N, 9440E -~ -
7120N, 9440F 11 11

150N, 9440E - -~
7180N, 9440E - -
7210N, 9440E -- —--
7240N, 9440E —— —
7270N, 9440F e o
7300% 34 40E - s
7330N, 9440F 13 14
7360N, 9440F 15 16
7390N, 9440F 11 13
*_.:f‘\ - Q~0;.\.r. — _—
7450N 9440F pac— -
7120N, 9470E 13 12
7150N, 9470E - -
*lqn\“’ 9470F — —
7210N, 9470E - -
7240N, 9470E 16 16
7300N, 9410E i -
73 ON. 9470E 113 13
7369N, 9470F - e -

29
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TABLE 12

RADIONUCL 1DE CONCENTRATIONS IN SURFACE SOIL SAMPLES COLLECTED FOLLOWING REMEDIATION
OF AREAS IDENTIFIED BY SURFACE SCANS
PHASE 11 DECOMMI SST1ONING
GA TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Sample Radionuclide Concentrations (pCl/qg)
No. Location Co-60 Cs~137 Ra-226 U-235 U-238 Th-228 Th-232
174A 724 0N, 9490F 0.53 £ 0,19 2.94 * 0,25 1.24 + 0,28 0.24 0,12 2.0 & §3 1.73 £ 0.33 2.00 * 0,45
175A 7270N, 9480¢ 0.85 * 0,19 9.68 + 0,39 1.32 + 0.3% 0.88 * 0,64 23 2 1.7 2,68 + 0,5 2,53 +0.5%
176A 1270N, 954 % 1.77 £ 0,27 15,62 * 0,52 1.00 ¢ 0,40 <0.41 1.1 * 0.8 2,06 t 0,42 1.58 + 0,47
177A 7370N, 9460¢ 0.7 * 0,19 0,63 + 0,15 1.23 £ 0,67 0.22 + 0,12 0.8 1.5 1.81 + 0,40 1,73 + 0,43
178A 7330N, 9460¢ <0.04 0.12 * 0.09 1.25 + 0,24 <0,22 <0.8 1.61 * 0.3 1.60 * 0,42
179A T260N, 9400€ <0,04 <0,04 1.15 * 0,24 <0,24 1.1 0.6 1.44 + 0.3 1.27 + 0,39
. 180A T135N, 9455€ <0,04 0,09 * 0,09 1.24 * 0,25 0,24 t o, N 0.9 + 1,2 1.40 + 0,35 1.48 t 0,46
- 181A 7380N, 9 360€ <0,04 <0.05 0.71 + 0,18 <0.20 <0.6 1.06 + 0,28 0.77 0,47

SReter to Flgure 13,
hlmcgrtolnﬂof. represent the 958 confldence levels based only on counting statistics; additional laboratory uncertainties of
6 to 10f have not been propagated Into these data,



TABLE 13

RADIONUCLIDE CONCENTRATIONS IN COMPOSITE SOIL
PHASE II DECOMMISSIONING
GA TECHNOLOGIES
SAN DIEGO, CALIFORNIA

Radionuclide Concentrations (pCi/g)
Sample Type@ Depth Sr-90 U=-234 U-235 U-238

Composite A Surface 0,72 + 0,16® 1,58 + 0,22 0,05 ¢ 0,04 1.04 £ 0,18
Composite B 1.46 = 0,25 3,83 £ 0,37 0.16 £ 0,09 2,19 + 0,28
Composite C 0.21 & 0.15 1.53 £ 0,24 0,05 t 0,05 1.32 £ 0,22

4Sample {dentification numbers:

Composite A: (7060N, 9500E; 7090N, 9500E; 7120N, 9500E; 7240N, 9500E; 7270N,9500F)
Composite B: (7240N, 9490E; 7270N, 9480E)

Composite C: (7261IN, 9551E; 7197N, 9458E; 7354N, 9458E; 7625N, 9720E)
Blincertainties represent the 957 confidence levels, based only on counting
statistics; additional laboratory uncertainties of » to 10% have not been
propagated into these data.
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TABLE 14

RADIONIICL IDE CONCENTRATIONS IN MISCELLANEOUS SAMPLES
PHASE 11 DECOMMI SSIONING
GA TECHNOLOGIES SAMPLES
SAN DIEGO, CALIFORNIA

Description Radionucl ide Concentrations (pCl/q

and Co-60 Cs-137 Ra-226 u-23% u-238 Th-228 Th-232
1

Location®

SOIL FROM BENEATH BY-PRODUCTS
STORAGE BUILDING FLOOR

(T19MN, 9515€) <0,06 <0,06 0.85 * 0.36° <0,21 <0,6 <0.23 0.85 * 0,35
o DRAIN RES1DUE

(T170MN, 9562F) 0,14 £ 0,26 2,41 t 0.0 1,07 £ 0,58 0.24 £ 0,74 <1,5 <0,46 .89 * 0.84

ASPHALT

(758N, 9710E) <0,05% 0.48 t 0,09 1.49 * 0,24 <0,29 2.1 £ 0.9 <0,26 1.78 ¢+ 0,58

G‘Q(.far to Figquras 9 and 10,
SUyncertainties represent the 95% conflidence levels based only on counting statistics; addditional laboratory uncertainties of 6 to 10%
have not been propagated into these data,
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APPENDIX B

Measuremert and Analytical Procedures

Surface Scans

Surface scans were performed by passing the probes slowly over the surface.
The distance between the probes and the surface was maintained at a minimum =
nominally about 1 cm. 1Identification of elevated levels was based on increases
in the audible signal from the recording or indicating instrument. Alpha and
beta-gamma scans of large surface areas on the floor of the facility were
accomplished by use of a gas proportional floor monitor, with a 600 em® sensi*ive
area., The instrument was slowly moved in a systemati~ pattern to cover 100% of

th? accessible area. Combinations of detectors and instrument for the scans

sere:

Beta-Camma - Pancake GM probe with PRM=6 ratemeter.

Beta-Gamma ~ Pancake GM probe with PRS-l scaler/ratemeter.

Gamma = Nal scintillation detector (3.2 em x 3.8 em crystal) with
PRM=6 ratemeter.

ZnS probe with PRS-~ scaler/ratemeter.

GCas proportional flcor monitor with Ludlum Model 2220
scaler/ratemeter.

Alpha
Alpha/Beta

Alpha and Beta-gamma Surface Contamination Measurements

Measurements of total alpha radiation level were performed using Eberline
Mudel PFPS=1 portable scaler/ratemeters with Model AC=3=7 alpha scintillation
probes., M. :zurements of total beta-gamma radfation levels were performed using
Eberline ‘odeir PRS-l portable scaler/ratemeters with Model HP=260 thin=window
"pancake” GM probes. Count rate. (com) were converted to disintegration rates
(dpm/100 sz) by dividing the net rate by tne 4n efficiency and correcting for
the active area of the detector. Effective window areas were 59 sz for the ZnS
detectors and 15 cm; for the GM detectors. The background count rate for 2ZnS
alpha probes averaged approximately 2 cpm; the average background count rate was

approximately 40 cpm for the GM detectors.

B~-1



Rersvable Contamination Measurements

Smear measurements were performed on numbered filter paper disks, 47 mm in
diameter. Smears were placed in labeled envelopes with the location and other
pertinent information recorded. Smears were counted on a low background

proportional counter at the Oak Ridge laboratory.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using an Eberline PRM=6
portable ratemeter with a Victoreen Model 489-55 gamma scintillation probe
containing a 3.2 cm x 3.8 cm NaI(Tl) scintillation crystal. Count rates were
converted to exposure rates (uR/h) by onsite cross-calibration using a Reuter

Stokes model RSS~111 pressurized ionization chamber.

Soil, Asphalt, and Residue Sample Analysis

Gamma Spectroscopy

Samples were dried, mixed, and a portion seailed in 0,5-liter Marinelli
soeaker, The quantity placed in the beaker was chosen to reproduce the calibrated
counting geometry and ranged from 600 to B00 g of soil. Vet soil weights were
determined and the samples counted using intrinsic germanium and Ge(Li) detectors
coupled to a Nuclear Data “odel ND-680 pulse height analyzer syetem, Background
and Compton stripping, peak search, peak {dentification, and concentration
calculations were performed using the computer capabilities inherent in the
analyzer system, Energy peaks used for determination of radionuclides uf concern

were:

Co=60 = 1,173 MeV
Cs=137 = 0,662 MeV
Ra=226 - 0,609 MeV from Bi-214 (secular equilibrium assumed)
U=235 = 0,144 MeV

U-238 = 0,094 MeV from Th=234 (secular equilibrium assumed)
Th=228 = 0,583 MeV from T1-209 (secular equilibrium assumed)
Th=232

0,911 MeV from Ac=-228 (secular equilibrium assumed)

Spectra were also reviewed for “he presence of other radionuclides.
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Strontium=90 Analysis

Aliquots of soil were dissolved by pyrosulfate fusion and the strontium
precipitated as a sulfate. Successive treatments witk EDTA preferentially
removed lead and excess calcium and returned the strontium to solutica. Ferric
and other insoluble hydroxides was precipitated at a pH of 12 to 14, Strontium
was reprecipitated as a sulfate. Barium was removed as a chromate using DTPA,
The final precipitate of strontium carbonate was counted using a low-background

Tennelec alpha-beta proportional counter.

Alpha Spectrometry for Isotopic "ranium

Aliquots of soil were dissolved by pyrosulfate fusion and precipitated wit!
barium sulfate. The barium sulfate precipitates were redissolved and uranium
separated by liquid - 1liquid extrac*ion. Uranium was then precipitated with a
cerfum fluoride carrier and counted using surface barrier detectors (ORTEC),
alpha spectrometers (Tennelec), and an ND=66 Multichannel Analyzer (Nuclear

Data).

Uncertainties and Detection Limits

The uncertainties associated with the analytical data presented in the
tables of this report, represent the 95% confidence levels for that data. These
uncertainties were calculated based on both the gross sample count levels and the
associated background count levels, When the net sample count was less than the
95% statistical deviation of the background count, the sample concentration was
reported as less than the detection capability of the measurement procedure.
Because of variations in background levels and Compton contributions from other
radionuclides in samples, the detection limits differ from sample to sample and
{nstrument to {instrument. Additional uncertainties of * 6 to 10%, associated

with sampling and laboratory procedures, have not been propagated into the data

presented in this report.

Calibration and Quality Assurance

Laboratory and field survey procedures are documented in the following

manuals, developed specifically for the Oak Ridge Asscciated Universities'
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GUIDELINES FOR DECONTAMINAT 0N OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASz FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRCDUCT, SOURCE
OR SPECIAL N'TLEAR MATERIAL

UsSe Nuclear Regulatory Commission
Di.vision of }iel Cycle & Material Safety
Washington, D C. 20555

July 1982



lease

ise~by~case basis.




the survey report shall be filed with the Division of Fuel Cycle and
Material Safety, USNRC, Washington, D.C. 20555, and also the
Administrator of the NRC Regional Office having 4urisdiction. The
report should be filed at least 30 days prior co the planned date of
abandonment., They survey report shall:

a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual
contamination.

Co Describe the scope of the survey and general procedures followed.

de State the findings of the survey in units specified in the
instruction.

Following review of the report, the NRC will consider visiting the
facilities to confirm the survey.
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