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INTERIM RADIOLOGICAL SURVEY REPORT FOR
ROCKWELL INTERNATIONAL, SANTA SUSANA LABORATORIES, BUILDING 003

INTRODUCTION

A post remedial action (certification) survey of the "hot'" cave in Building
003 was undertaken at the behest of the Department of Enmergy, by the Radiological
Survey Group of the Occupatiomal Health and Safety Division, Health Physics
Section (OHS/HP), of Argonne National Laboratory (ANL) during October 1981.
This survey showed residual contamipation in various parts of the building. As
a result of this survey, additionmal decontamination work was conducted by Rockwell
International. This decontamination work was concluded in March 1982, and the
results of a comprehensive radiological survey of the building conducted at that
time, by Rockwell Intermationmal personnel, were documented (IL, F.E. Begley,
"Radiation Survey of Building TO003-Santa Susana” March 15, 1982).

A final post remedial action (confirmatory survey) was conducted by the ANL
Radiological Survey Group during April 1982. At this time omly those areas that
had previously been found contaminated were surveyed.

The résults of the investigations by the ANL-OHS/HP Radiological Survey
Group together with concomitant conclusions and recommendations are included in
this report.

The "hot" cave in Building 003 has been inactive since the close-out of the
System for Nuclear Auxilliary Power Program (SNAP) in 1973. Prior to that time,
the facility had been used for the analysis of SNAP fuel burn-up samples and the
evaluation of irradiation experiments. After Building 003 facilities were
declared "excess," decontamination and dismantling of the contaminated facility
by Rockwell International proceeded as described in the Decontamination and
Decommissioning of Facilities Program Plan No. PP-704-990-002.% The actual
decontamination and decommissioning (D&D) efforts in Building 003 began in
January 1975 and ended in June 1975. At that time the building was given a

preliminary release.

*This report was prepared by Rockwell International and is available from their
Canoga Park, California Division.
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SITE DESCRIPTION

The Santa Susana Laboratories of Rockwell International are located in the
Santa Susana mountains northwest of Los Angeles, California (see Fig. 1). The
location of Building 003, with respect to the rest of the laboratory site, is

given in Figure 2. A detailed drawing of Building 003 is given in Figure 3.

RADIOLOGICAL SURVEY PROCEDURES

Instrumentation

Four types of portable survey instruments were used to conduct the direct
radiological surveys. Gas-flow proportional detectors with window areas of
51 cm? and 325 cm? (using Eberline PAC-4G-3 electromics) were used to monitor
for alpha and/or beta-gamma radiation. Nal crystal detectors, 2 in. diameter by
2 mm thick (Eberline PG-2 with Eberline PRM-5-3 electronics), were used to
monitor for low energy x-ray and gamma radiation. Nal crystal detectors, meas-
uring 1 in. diameter by 1 in. thick (Eberline PRM-7 pR meter) and calibrated
with a 228Ra standard source, were used to measure the ambient extermal pene-
trating radiation field in units of pR/h. An end-window Geiger-Mueller (GM)
detector (Eberline HP-190 with a 7 mg/cm2 window and Eberline 530 electromics),
calibrated with a <%%Ra standard source, was used to measure the contact
exposure rate (mR/h) of contaminated areas. Integrated measurements of the
ambient penetrating radiation field were taken with a pressurized iocnizatiom
chamber (Reuter Stokes RSS-111) calibrated with an NBS traceable 13705.1378p,
gamma-ray source.

Whenever possible, a contaminant was identified by performing gamma
spectral analysis on either the contaminated item or on a sample of material
taken from a contaminated area, using a sodium iodide or hyperpure germanium

detector coupled to a multichannel analyzer.

Smear Survevys

Dry smears were taken at representative locations throughout the building
using a 4.75 cm diameter filter paper (Whatman #1). A smear sample was obtained

by applying moderate pressure with the tips of the first two fingers to the back
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of the filter paper and wiping the surface over an area of ~ 900 cm?. Smears
were taken om original structures and components such as walls, floors, pipes,
and vents. A smear of 100 cm?® was taken if an area or object was found which
had a higher than normal radiation level as indicated by a portable survey
instrument. A smear area of 100 cm® was also taken if the surface was extremely
dusty.

In order to expedite counting of numerous smear samples, two counting
techniques were employed wusing two types of counters. A large-area,
thin-window, gas-flow proportional counter, sensitive to alpha and/or beta-gamma
radiation, was used to make an initial count on groups of smears. For more
sensitive counts on individual smears, a Nuclear Measurement Corporation Model
PC-5 (or 3A), Intermal Gas-Flow Proportional Counter with a thin aluminized
Mylar window (referred to as Mylar spun top) was used.

Initial counts were made with the large area counter on groups of ten
smears at ome time. Any set of smears indicating a reading above the instrument
background was then counted individually in the PC counter. In addition, at
least one smear of each group of ten was selected at random and counted in the
PC counter. All smears of the areas or objects with elevated direct readings

were counted individually in the PC counter.

Air Saggles

Air particulate samples were collected using an ANL-modified, commercial
vacuum cleaner to pull air through the filter media (HV-70). A total volume of
26.7 m° of air was sampled at a flow rate of 40 cubic meters per hour (m3/h). A
10% portion (5 cm in diameter) was removed from the filter media after collec-
tion and counted for both alpha and beta-gamma activity in the PC counter, using
a Mylar spun top. Radon (222Rn), thoron (%2%Rn), and the presence of any long-
lived airborne radionuclides were determined based on the result of several
counts at specified intervals on each sample.

Air particulate samples were also collected on Millipore Filter media for
40 minutes at a flow rate of approximately 1.5 m3/h. A portion of each filter
sample was used for alpha spectral analysis to determine the actinon (21°Rn)

concentration.
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Sludge, Water and Soil Samples

Sludge, water and soil samples for radiochemical analysis were taken from

several "suspect'” areas at the site.

RADIOLOGICAL SURVEY RESULTS

The October 1981 post remedial action survey of the interior of Building
003 indicated several areas with significant levels of radiological contami-
nation. Radiation levels were found that measured as high as 400 cts/min-51 cm®
surface alpha (a) activity, 200 k cts/min-51 cm® surface alpha beta-gamma (aBy)
activity, 45 k cts/min low energy x and gamma (Yy) radiatiom, and 16 uR/h ambient
radiation level at 3 ft. as determined with a pR meter.* The areas of contami-
nation were limited to Rooms 101, 102, 170, 180, 200, 205 and the High Bay Area
(see Fig. 3). All other areas of the building interior were free from measurable
Contamination.

Some contamination (e.g. up to 500 cts/min-51 cm? surface afy) was observed
on the south roof (exterior) in the vicinity of the blowers. There was no
contamination detected on the north roof. A detailed survey of the outside
perimeter of the building revealed nc detectable contamination.

Short-term air samples were taken from seven locations within the building
for the purpose of determining any airborne contamipation. These samples re-
vealed Working Levels (WL) for radoen (222Rn) daughter concentrations ranging
from 0.00069 to 0.0025; radon (%22Rn) concentrations ranging from 0.069 pCi/f to
0.25 pCi/2; thoron (22°Rn) concentrations ranging from 0.0012 pCi/2 to
0.015 pCi/-; and actinomn (219Rn) concentrations that were below detectable
limits. No long-lived particulate contamination was found in any of these air
samples.

Samples of the contaminated tiles in Room 205 (sample 10-T89) and Room 102
(samples 10-T90 and 10-T91) were taken for analysis. The results of the gamma

spectral analyses indicated that the contamination was due primarily to 155gy in

*The direct measurement results presented in this report are gross readings.
Background radiation levels have not been subtracted, nor have conversion
factors been applied for specific radioisotopes.
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Room 205 and '37Cs in Room 102. The results of the uranium fluorometric analyses
for these samples indicated uranium concentrations of 6.6 pg/g (10-T89),
78.6 pg/g (10-T90), and 310 pg/g (10-T91).

A water sample was taken from the cutting mock up pit in Room 170 (sample
10-W88) and water and sludge samples (10-W87 and 10-SS87) were taken from the
sewer sump on the west side of the building. The water samples from the mock up
pit and the sewer sump showed no significant contamination, however, the sludge
sample from the sewer sump showed elevated levels of uranium. This sample
(10-5S-87) had 314 pg of wuranium present (30.7 pgl/g solids). Mass
spectrometric analysis of ths uranium indicated that the material was slightly
enriched in the 235 isotope (i.e. 1.03% 23U versus 0.72% 2350 for normal
uranium).

Subsequent to the October 1981 radiological survey, all areas of contami-

nation were cleaned of residual radiocactivity by Rockwell International personnel.

The ANL Radiological Survey Group resurveved these areas during April 1982, and
found them to be free of contamination.

The presence of enriched uranium in the sewer sump rendered all sewer lines
suspect. It was decided by Rockwell Internatiomal to remove the sewer lines
within Building 003. Prior to backfilling, the trench where the sewer lirnes
were located was surveyed and soil samples were collected for amalysis. A total
of nine soil samples (10-S116 through 10-S124) were taken from the trench. The
location of the trench and the soil samples is shown in Figure 4. These soil
samples were analysed for 137Cs, 232Th decay chain, ?2%Ra decay chain, and %o
by gamma spectral analysis; for uranium by laser fluorometry; and for 90 by
radiochemical anmalysis. No significant levels of radiocactive contaminants were
found in the soil samples and the direct survey measurements indicated back-

ground levels of radiation.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of this survey, the following conclusions are drawn:

1. Both the interior and exterior of Building 003 are free from radioactive
contamination, i.e., they meet the criteria specified for the release of
facilities for unrestricted use as promulgated by the U.S. Nuclear

Regulatory Commission (July 1982).

1%
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The adjacent lands around the perimter of the building are also free from

contamination.

Air samples taken within the building indicated radon-daughter concen-
trations of 0.0025 WL or less, radon (%??Rn) comcentrations of 0.25 pCi/2
or less, thoron (22%°Rn) concentrations of 0.015 pCi/2 or less, and actinon
(2!%Rn) concentrations below detectable limits. These levels are all well
below the Environmental Protection Agency (EPA) limits. No other airborne

contamination (e.g. long-lived particulate) was observed.

The areas where the sewers were located within the building are free from

radioactive contaminatiomn.
Based on the above conclusions, the following recommendations are made:
Building 003 can be released for unrestricted use.

The sewer lines exterior to the building must be considered potentially
contamipated with radionnclides and, therefore, subject to restricted use.
This involves proper health physics control and suitable disposal of any
material associated with these sewer limes. Effluent from the outfall of
this sewer system should be monitored for radionuclides on some periodic

basis.
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Robert A. Wynveen

Associate Division Director, CHS

Walter H. Smith
Senior Health Physicist, OHS

—a



ANL-HP DWG. NO. 80-7I

\ XN

SIM!I VALLEY
ENERGY SYSTEMS GP

SANTA SUSANA FIELD LABORATORIES ‘/\

ROCKWELL INTERNATIONAL :
PK. ATOMICS INTERNATIONAL DIVISION N

| —fieoss

' U | \

| (1) BURBANK

VENTURA CO. |
% S CEs co ) 5 o . 15
oy LOS ANGELES €O, WOODLAND @
g HILLS (39 KILOMETER
[14]
HOLLYWOOD

©
4

T SANTA \. LOS
Moniea ANGELES

N ©

N\




02-£8 'ON 'OMA dH-INV

sH313N

1334

SIHOLYHO8VT A131d VNVSNS VINVS
dNOHO SWILSAS ADHINI

FIGURE 2



Ocl

c¢cl

9¢ 1

b2l

101

20|

Ol  SY3ILINW

og 1334

0
j
o
o

[

=

001

e mem oumeew v —

12—¢8 ON "OMAd dH-"INV

SWO0Y Y004 pug 40

NOILVO0™ 3LVOIONI S3HSVQ

ANNVZZIN

061

mnmw_
GLl

o

86 |
|
]

¥9l
|

BN

FIGURE 3



ol

SH3IL3IN

og

1334

D_Z

22-¢8 "ON "9M0a dH-"INV

O =t B O

06 |
9g1  _J
=71 8G |

m__m..o..\\\\\\*_l_

- |
L11S-01 _ ! 091
g118-01— | ,
6l11S-01 f ]
0zis-01l— T b9l

£216-01I
p218—-01I

_N_mao_\&\\m»
\

TICITRET 4



