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. I. INTRODUCTION

In 1985, the U.S. Department of Energy developed a plan to review environmental
conditions at all DOE sites. The purpose of the Environmental Survey was to identify en-
vironmental problems and areas of environmental risk at DOE operating facilities for the
purpose of prioritizing them for remedial action.

The DOE Environmental Survey of SSFL was performed during May 1988. In-
cluded was a brief review of the Rocketdyne radiological environmental monitoring pro-
gram and laboratory. The Survey found no serious problems with the program and labo-
ratory but made several recommendations. In addition, the report listed ten findings for
improvement of the Rocketdyne radiological program: nine were in the lowest-concern
category, one was in the next lowest concern category. Applicable excerpts from the pre-
liminary report are attached as Appendix A.

In response to the identification of several locations at SSFL with known or poten-
tial low levels of chemical contamination, with the possible involvement of correspond-
ingly low levels of radioactivity, the EPA, Region IX, sent an emergency response unit to
collect samples of soil and water for analysis for chemical pollutants. Because they per-
ceived the possibility of exposure to radiation for members of the sampling team, the cor-
porate health physicist of the company supplying those people under contract to EPA

‘ (Ecology and Environment, Inc. of San Francisco), requested that EPA provide on-scene
radiation safety monitoring.

Gregg D. Dempsey, Chief, Field Studies Branch, EPA Office of Radiation Pro-
grams —~ Las Vegas Facility, was selected to provide that monitoring, in conjunction with
making exploratory radiation surveys and collecting samples for analysis for radioactivity.
Subsequently, based on the visit to SSFL and review of various documents, a report to
the On-Scene Coordinator, EPA Emergency Response Unit was issued, describing the
review of the Rocketdyne monitoring program and laboratory (see Appendix B-1). Addi-
tionally a later report was issued on the results of the radiometric analyses, directed to
the Assistant Director, EPA Toxics and Waste Management Division (Appendix B-2).

A response to the initial EPA report was prepared by Rocketdyne for submittal
to the NRC in response to the intervenors’ Direct Case, and is attached as Appendix B-3.

Several of the concerns presented in the EPA review report suggested possible de-
ficiencies in the performance of radioanalytical work for projects conducted for the DOE,
primarily decontamination and decommissioning (D&D) projects. To investigate this, the
DOE-San Francisco Operations Office asked that an independent review, focused on the
D&D projects, be performed by the ORAU Environmental Survey and Site Assessment
Program. This review was conducted on September 28-29, 1989, and the report is at-

‘ tached here as Appendix C.
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‘ One of the observations in the EPA review report was that the Rocketdyne labora-
tory had not had a thorough peer review, “to assess the direction of the environmental
program, identify problems in procedures and protocols, and make recommendations for
improvements.” Although the program and the laboratory had been under the scrutiny of
federal and state regulatory agencies since its inception and through all the succeeding
evolutionary changes and current operation, a peer review, by an expert specialist, fo-
cused solely on these functions, had not been performed. In response to this concern, a
list of six possible reviewers was submitted by Rocketdyne to EPA for approval prior to
contracting for performing the review. Of the six, three received EPA approval, with a
fourth reviewer listed as optional. Based on EPAs approval, Rocketdyne contracted with
Analytics, Inc. whose reviewer was listed first. The report of this review is attached as Ap-
pendix D.

Since the peer review report was prepared, Rocketdyne has had discussions with
DOE/SAN on plans for implementing appropriate requirements in two draft DOE envi- .
ronmental regulations, namely,

10 CFR 834 “Radiation Protection of the Public and the Environment”

“Regulatory Guide for Effluent Monitoring and Environmental Surveillance for
Compliance with DOE 5400 Series Orders”
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II. THE REVIEWS

DOE Environmental Survey

As part of a comprehensive DOE-wide environmental survey project initiated in
1985, DOE-sponsored activities at SSFL were reviewed by the Office of Environmental
Audit. This survey was conducted May 16 through May 26, 1988, and was the last of the
surveys performed in this project. The survey consisted of reviews of documents, tours of
SSFL, inspection of historical photographs, and interviews with Rocketdyne employees.
No survey measurements or sample analyses were performed.

A preliminary report was prepared, but since previous draft reports in the project
had been given broad distribution before being finalized, DOE released this report di-
rectly.

EPA Review Report

A general familiarization was presented to the Emergency Response Unit/Techni-
cal Assistance Team (T. A. T.) on the morning of July 12, 1989. A brief tour of SSFL Area
IV was conducted in the afternoon, and during the closing 2 1/2 hours of the day, opera-
tion of the Rocketdyne laboratory was discussed. July 13 was spent in taking samples and
performing radiation surveys.

The review report was critical of some aspects of Rocketdyne environmental moni-
toring; however, the field measurements of radiation and radioactivity made during the
course of the sampling provided no indications for concern.

EPA indicated that the Rocketdyne program was inadequate for characterization
of the radioactivity in the environment. Rockwell had developed the environmental moni-
toring program not to characterize the existing (natural) radioactivity, but to watch for
detectable consequences of the loss of control and release of radioactivity or radiation
from our various facilities. While some isolated instances of environmental contamination
had occurred, there were no losses of control of sufficient extent or magnitude to provide
widespread releases of radioactivity that could have been detected by environmental
monitoring. However, the program had demonstrated its sensitivity by clearly showing the
local effects of nuclear weapons tests, the reactor accident at Chernobyl, and several sys-
tematic variations in the natural radiation environment. These effects occur at levels that
are far below levels of concern for regulatory limits or impact on the environment.

A detailed response to the EPA review report, which was submitted to the NRC as
part of the license renewal process, is presented in Appendix B-3.
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EPA Results Report

Samples collected on July 13, 1989, by EPA were sent to Controls for Environ-
mental Pollution, Inc. (CEP) for radiometric analyses. The results of these analyses are
summarized in Table I. Except for the H-3 results and Cs-137 for the T064 Sideyard
Trench, all these values are consistent with naturally occurring background activities, with
slightly elevated Cs-137 concentrations.

Most of the soil sampling and analyses are quite straightforward and represent nat-
ural background or global fallout in most cases. The analyses for tritium (H-3) in the
mud samples from the Sodium Disposal Facility Upper Pond used a special technique,
azeotropic distillation, to extract only the free water, not that bound mineralogically in
the soil.

For comparison with tritium-in-water analyses, since it is the water in the soil that
is being analyzed for tritium, the results of the two tritium-in-soil analyses (Sodium Dis- .
posal Facility Upper Pond and Duplicate) were converted to an estimated concentration
in water. (The EPA results were reported as per gram of soil, without an indication of
whether that was soil as submitted (nearly saturated) or dry, and so, cannot be directly
compared with measurements of tritium in water). This soil can contain approximately 0.8
ml HoO/g soil. Assuming that the water content of the sampled soil was 0.7 = 0.1 ml/g,
the concentration of tritium per liter of water is 843 * 198 to 1434 + 303 for the Upper
Pond sample and 71 * 16 to 122 + 25 for the Duplicate sample. Reasonable estimates
based on this interpretation are 1100 = 300 pCi/L for the Upper Pond sample and 100

Table I. Summary of Results from EPA Survey
(July 13, 1989)

Activity (pCi/g)
. Gamma Spectrometry
Location CilL
K40 | Cs137 | T1208 | Pb212 | Pb214 | Bi214 | Ra226 | Ac228 le3

Sodium Disposal
Facility *

Upper Pond 9.76 090 0.81 | 0.54 0.19 028 | 056 | 0.79 | 1.110,

Duplicate 10.10 094 | 0.76 | 0.73 0.42 042 | 038 | 0.77 100

Lower Pond 28.81 093 1.55 | 190 | 131 0.87 | 1.29 1.62 -—
RMDF Lecach Field** | 31.05 1.02 | 1.58 1.88 1.11 1.41 1.27 2.15 —
T059 French Drain No activity detected 1,890

Water
T064 Sideyard Trench | 29.33 | 3314 | 1.67 | 1.56 1.27 1.49 t 1.25 1.92 —

*Adjusted from soil analysis on basis that 1 g saturated soil contains 0.8 ml water. See text.

**From a location ncar but not actually at the Leach Field.
Dod1-0004
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. + 30 pCi/L for the Duplicate sample. Clearly, these results are inconsistent and reflect
the considerable difficulty in performing these measurements at such low levels of activ-

ity.

The detection of tritium (H-3) in water samples from the T059 French drain water
at a concentration of 1890 pCi/L was the first finding of unnatural radioactivity in the
groundwater at SSFL. The groundwater had not been tested for tritium previously.

The appropriate regulatory requirements for tritium in water are the NRC regula-
tions, the State of California radiation control regulations, and the DOE Orders. These
regulations are summarized here:

e NRC 10CFR20, Section 20.106, “Radioactivity in effluents to unrestricted
areas.”

Considering the ground and groundwater as an unrestricted area, radioactive ma-
terial concentrations, averaged over periods of one year, must not exceed the limits speci-
fied in Appendix B, Table I1. The limit for tritium is 3 x 10~3 uCi/ml, or 3,000,000 pCi/L.
Explanatory Appendix B provides that a particular radionuclide may be considered to be
not present if its concentration is less than one—tenth of the limit, and if those radionu-
clides ignored in that manner represent less than one—quarter of the effective limit. Thus,
in most cases, tritium may be neglected it its concentration is less than 300,000 pCi/L.

. ) State of California CCR17, Section 30269, “Concentrations in Effluents to
Uncontrolled Areas.”

This regulation is essentially identical to 10CFR20.106, and the numerical limits
are the same.

e DOE Order 5480.1 Chapter XI (Effective 8/13/81 to 9/3/85)

The numerical limits in this Order were applied directly only to drinking water in
controlled areas, and were used as guides in assuring that doses to the public were kept
as low as reasonably achievable and below the public dose limits of 500 mrem per year
for an individual and 170 mrem per year for a suitable population sample. The numerical
limit for tritium concentrations in water was the same as that provided in 10CFR20.106.

e DOE “Radiation Standards for Protection of the Public in the Vicinity of
DOE Facilities™ (Effective 9/3/85 to 2/8/90).

This eliminated the concentration guides, but kept public dose limits of 500 mrem
per year for occasional exposures, and a reduced limit of 100 mrem per year for pro-
longed exposure.

e  DOE Order 5400.5 (Effective 2/8/90 to present).
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The requirements of this Order are very similar to the others, except that the ex-
plicit provision for ignoring radionuclides with low concentrations is not stated. The nu-
merical limit, which is based on an annual dose of 100 mrem per year (compared to the
NRC and State limits of 500 mrem per year) is 2,000,000 pCi/L.

Results for the other radionuclides reported in these analyses appear reasonably
consistent, although it appears that the concentration of TI-208 ( a member of the
Th-232 decay chain and a direct daughter of Pb-212) has been adjusted for its fractional
yield, as is often done to estimate the activity of the chain. Assuming this to be the case,
the average Th-232 activity is 1.44 pCi/g, and the average U-238 activity is 1.00 pCi/g.
These values are in good agreement with the results from the U. S. Testing analyses done
for Groundwater Resource Consultants (“Investigation of Naturally Occurring Radionu-
clides in Rock, Soils and Groundwater, Santa Susana Field Laboratory, Ventura County,
California, June 1, 1990). These analyses showed average values of 1.66 pCi/g for Th-232
and 1.10 pCi/g tor U-238.

The EPA report comménted on the absence of Co-60 and the presence of tritium
(H-3) in the water from the Building T059 french drain, and “although the level encoun-
tered is orders of magnitude below what could be described as an environmental con-
cern,” recommended further study of tritium, to determine the origin and spread. The
only other abnormal radioactivity detected involved Cs-137 at the Building T064 Side
Yard, sampled while the area was in the process of being cleaned up.

ORAU Report

This review, conducted by J. D. Berger and C. E Weaver, benefited from the avail-
ability of the EPA Review Report. It was conducted at SSFL on September 28-29, 1989.
Analytical equipment was judged to be appropriate, although the lack of a liquid scintilla-
tion counter, for tritium, Pm-147, and Ni-63, was considered a shortcorf]ing worth re-
view. Extensive chemistry procedures were not considered to be appropriate or needed.
Some lack of comprehensiveness in procedures was found.

ORAU discussed the need for specific guidelines for residual radioactivity in soil
and that measurements of gross alpha and beta activities, as done in the past, were no
longer adequate to demonstrate compliance with dose-related limits. Our use of the
DOE program, RESRAD, in this regard was recognized.

The report stated, based on performance by ORAU of several confirmatory sur-
veys, that the Rocketdyne decommissioning efforts were effective and the survey data
were adequate and accurate. Some specific improvements were recommended. The report
addressed the concerns over volatilization of radioactivity during ashing by supporting the
reduction in the ashing temperature from 500 degrees C to 450 degrees C, while stating
that there is probably no problem at the higher temperature. Improvements and
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alternatives in gamma spectroscopy were discussed, and development of a soil matrix cali-
bration standard was recommended. Several aspects of quality control were also high-
lighted as warranting improvement.

ORAU performed gamma surveys at several locations. These identified some pre-
viously known areas of elevated radiation, but none of significance.

ORAU reviewed recent surveys performed at SSFL and considered that further in-
vestigation of subsurface conditions, relative to discontinued leach fields and other speci-
tied areas, should be done.

ORAU concluded that there were no indications of serious radiological problems,
but that the review had identified valuable improvements to the monitoring program. A
detailed list of specific recommendations was prepared.

Analytics Review Report

This review was arranged as the “peer review” recommended by EPA in‘the review
report. D. M. Montgomery was among six proposed reviewers offered to EPA Region IX
for approval. Three individuals were approved with a fourth listed as optional. Analytics
was awarded the contract, and the review started on April 16 1990.

The review was performed in two separate one-week onsite visits, and a prelimi-
nary report was issued on May 31, 1990. The report included Analytic’s comments on the
EPA and ORAU reviews. Rocketdyne asked that this report be sent to EPA and ORAU
for their review.

This review benefitted from the availability of both prior reviews. After spending
two weeks onsite, reviewing a broad range of Rocketdyne reports and various regulations,
and considering historical and current operations, Analytics judged that the performance
of the program was adequate to meet its requirements, and made several recommenda-
tions, with a particular view to the future.

The problems of measuring low-level gross alpha and beta radioactivity in soil was
discussed in detail, with the major difficulty being due to loss of radon, which could affect
results by roughly a factor of 2, and alternative methods were discussed.

The absence of the previous program administrator was noted as having an unde-
sirable impact on quality control. Additional quality control actions were described.

The environmental monitoring data from 1966 through 1989 were reviewed and
commented on extensively, and the impact of various changes discussed.
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. A major recommendation addressed the value of a final detailed analysis of the
environment, including both interpretation of past data and intensive sampling and analy-
sis of various environmental materials.
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III. RECOMMENDATIONS AND RESPONSES

Each of these four reviews presented several recommendations, some quite explic-
itly, others rather implicit. These recommendations are presented here, with direction on
finding them in the review reports (provided in Appendices A through D), a discussion of
the situation, Rocketdyne action taken or planned in response, and any results achieved.
As of the release date of this document, approximately half have been implemented, in
whole or in part, and most of the remainder will be implemented in the future when ap-
propriate. After careful review, roughly one-seventh were judged to be inappropriate, in
whole or in part. Section IV provides a convenient summary of the resolution status of all
51 recommendations.

1. Meteorological Tower
Summary:

A member of the DOE Environmental Survey team raised a concern that without
a meteorological tower providing current wind speed and direction, it would not be possi-
ble to accurately predict the area of impact of an unscheduled release. In addition, use of
meteorological data from the Burbank Airport may cause calculation of the annual dose
due to routine atmospheric effluent to be in error (DOE p. 3-21). This concern was reit-
erated by EPA (EPA p. 8).

Discussion:

Meteorological data are used for two types of calculations related to atmospheric
discharges of radioactive material: annual average doses and doses resulting from acci-
dents (“unscheduled releases”). The data required are the frequency (or fraction of time)
that the wind blows in a particular direction, at various speeds, and in several stability
classes. For calculation of annual average doses, annual average meteorological data are
used. For calculation of doses resulting from significant short-term releases, it is neces-
sary to use current, local data describing meteorological conditions existing at the time of
release, to obtain the best estimate. For this purpose, it would be necessary to have onsite
meteorological towers.

However, this site (SSFL) has never had facilities whose hazards warranted such
detailed accident analyses. The emergency planning zone for most LWR power plants is
typically about 10 miles in radius. The highest-powered nuclear facility ever operated at
SSFL was the SRE, which operated intermittently at 20 MWth (thermal megawatts), com-
pared to a nominal 3,000 MWth for a typical LWR. This is a ratio of 1:150, which, be-
cause of the inverse-square law, translates to a ratio of 1:12 for the range of concern in
case of an accident. That is, a distance of 0.8 miles for the SRE was equivalent to a dis-
tance of 10 miles for a modern LWR. All other hypothetical accidents, such as an acci-
dental criticality releasing 42 MWsec of energy (equivalent to 14 milliseconds of LWR
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operation) involve far smaller potential releases. Thus, real-time local meteorological
data are not needed for accident response, and never have been.

For annual average offsite dose estimates we had used, in the early years, atmo-
spheric diffusion calculations with approximate, representative parameter values to gener-
ate an envelope of maximum concentration. When AIRDOS-EPA became available in
1980, it was used to calculate concentrations offsite, with detailed meteorological data
from the Burbank airport weather station. This data set has continued in use with the
newer program, AIRDOS-PC.

While use of the Burbank data could be (and has been) criticized because of its
distance (about 20 miles), difference in altitude (about 1,200 ft lower), and location in a
valley plain rather than on a hilly plateau, only representative data are needed for esti-
mates of annual doses that are exceedingly far below applicable limits. (This has been ex-
plicitly recognized by EPA in concurring with the use of Oakland Airport data for annual
dose estimates at Lawrence Berkeley Laboratory.)

Demands for more accurate input data would be justitied only if releases ap-
proached regulatory limits. While these limits have evolved with time, estimated airborne
doses compare very favorably with the current EPA NESHAPs limit of 10 mrem effective
dose equivalent, even though that was not in etfect until 1989. Estimated maximum doses
to a nearby resident ranged from 0.4 mrem/year in 1980 (derived from conservatively cal-
culated concentration values) to 0.0000012 mrem/year for 1990. The apparent reduction
is largely, if not entirely, due to progressive improvement in the estimation technique,
from using a maximum concentration envelope with the most hazardous radionuclides as-
sumed to constitute the entire release, to using AIRDOS-PC with radionuclide-specific
analyses, and excluding the naturally occurring radionuclides from the estimate.

The lack of release of significant amounts of radioactivity from the SSFL facilities
has kept offsite exposures so small that improvement in the estimation process is not war-
ranted.

Action:

While installation of a meteorological tower and use of local meteorological data
are not useful, the variability in calculated exposures has been investigated by use of the
wind data sets included in AIRDOS-PC. The variability in the AIRDOS-PC estimate of
dose by the air pathway was studied by using the measured release from the RIHL and
RMDF in 1989 and calculated maximum doses at several distances for each of the 27 sets
of wind data contained in the AIRDOS-PC program file. These wind-data sets are from
locations scattered across the country and provide representation variability in meteoro-
logical conditions.
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Results:

The results of this investigation are shown in Table II, where the maximum doses
at five different directions have been used to sort the wind sets. The wind-data set la-
beled BUR1051 (the Burbank Airport station) is the set chosen for the calculations for
SSFL. At the closest distance, 0.3 km, this set provides the highest estimated dose. At fur-
ther distances this set approaches the average, but even at 80 km, the dose calculated by
use of this wind set is greater than that of 2/3 of the alternate wind sets. The maximum
variations produced by choice of wind-data set, up to a factor of 7 from the minimum to
the maximum are completely insignificant considering that the estimates are roughly ten
million times below the limit of 10 mrem/year. Thus, there is no practical value in using
locally correct wind data.

2. Sampling Locations Do Not Reflect Current Operations
Summary:

The thrust of this comment is that the soil sampling program was much more ex-
tensive than required by current operations (DOE p. 3-34, 1a).

Discussion:

The sampling locations were selected during the growth of operations at SSFL,
with newly installed facilities monitored by soil sample locations. As operations ceased
and facilities were decommissioned, the associated sampling locations were not elimi-
nated. This left a soil sampling program that was somewhat excessive by the time of the
DOE survey.

Action:

Soil sampling locations were reviewed for pertinence relative to the current opera-
tions and conditions at SSFL.

Results:

Routine environmental soil sampling was reduted and, at the end of 1989, elimi-
nated entirely. Soil sampling at contaminated locations for facility surveillance was in-
creased.

3. Sampling Locations Are Not Identified by Markers
Summary:

Lack of clear and permanent location markers for the field sampling locations
(particularly soil) could result in samples being taken at other than the designated



Table II. Comparison of Estimated Maximum Air-Pathway Doses (mrem/year) Calculated by AIRDOS-PC for
1989 RIHL and RMDF Releases, Using Different Wind-Data Sets
0.3 km 1.0 km 3.0 km 10 km 80 km
MWHO0486 0.0000015 MWHO0486 0.000000084
BUR1051 is the wind-data reference TYS1328  0.0000013 TYS1328  0.000000062
set for SSFL. The NESHAPs limit is MWHO0486 0.0000054 | SUU0316  0.0000012 SUU0316  0.00000006
10 mrem/year TYS1328 0.0000048 | ALB0523  0.0000012 ALB0523  0.000000053
SUU0316 0.0000046 | HTS0019  0.0000011 HTS0019  0.000000053
ALB0523  0.0000045 { DEN0618  (0.000001 DENO0618  0.000000064
MWHO0486 0.000014 HTS0019  0.0000042 | ERI0610 0.00000097 | ERIO610 0.000000057
BURI1051 _ 0.000028 BURI1051 _ 0.000013 BUR1051  0.0000039 | BURI051  0.00000091 | BUR1051  0.000000048
MWHO0486 0.000026 SuUu0316  0.000013 ERI10610 0.0000038 | BDL1262  0.00000087 | BDL1262  0.000000046
TYS1328 0.000023 TYS1328 0.000012 DEN0618  0.0000038 | ABQO0282 0.00000086 | ABQO0282  0.000000047
SUU0316  0.000021 ALB0523  0.000012 BDL1262  0.0000036 | PAH0479  0.00000083 | PAH0479  0.000000037
ABQO0282  0.000017 OAKO0319 0.000011 CMHO0243 0.0000034 | OAKO0319 0.00000074 | OAKO0319 0.000000042
ALB0523  0.000017 HTS0019  0.00001 OAKO0319 0.0000033 | ORDO0452 0.00000072 | ORD0452  0.000000037
HTS0019  0.000017 BDL1262  0.00001 ABQQ0282 0.0000031 | CMHO0243 0.00000069 | CMH0243 0.000000037
BTMO0357 0.000016 CMHO0243 0.00001 PIH(0359 0.0000028 | CVE(0403  0.00000068 | CVEO0403  0.000000034
OAKO0319 0.000016 ERI0610 0.0000097 | PAHO0479  0.0000028 | PIHO0359 0.00000067 | PIH0359 0.000000038
PIT1440 0.000014 DEN0618  0.000009 ORD0452 0.0000027 { MDWO0675 0.00000067 | MDW0675 0.00000006
BDL1262  0.000013 PIH0359 0.0000083 | CVE(0403  0.0000026 | PIT1440 0.00000067 | PIT1440 0.000000031
DENO0618  0.000013 ABQO0282  0.0000075 | MDWO0675 0.0000025 | ALO0729 0.00000061 | ALO0729  0.000000032
- UCC1026  0.000013 CVEQ0403  0.000007 PIT1440 0.0000025 | AGS1018  0.00000051 | AGS1018  0.00000003
AGS1018  0.000012 MDW0675 0.000007 ALOQ0729 0.0000024 | BTMO0357 0.00000045 | BTMO0357  0.000000021
CMH0243  0.000012 BTMO0357 0.0000068 | LEA0435  0.000002 DAY1502 0.00000043 | DAY1502  0.000000028
PAH(0479  0.000012 LEA0435 0.0000068 | AGS1018  0.000002 LEA0435  0.00000042 § LEA0435  0.000000024
ORD0452  0.000011 ORDO0452  0.0000067 | BTMO0357 0.0000019 | AMAO0621 0.00000038 | AMA0621 0.000000024
CVE(0403  0.00001 PIT1440 0.0000065 | DAY1502 0.0000018 | TPA0662 0.00000037 | TPA0662 0.000000025
ERI0610 0.00001 PAH0479  0.0000063 | AMAO0621 0.0000017 | SAF1184 0.00000024 | SAF1184 0.000000013
MDW0675 0.00001 ALO0729 0.0000062 | TPA0662 0.0000015 { UCC1026 0.00000021 | UCC1026 0.000000012
PIH0359 0.0000099 AGS1018  0.000006 SAF1184 0.000001
SAF1184 0.0000095 DAY1502  0.0000054 | UCC1026  0.0000093
ALO0729  0.000009 AMAO0621  0.0000053
LEA(0423  0.0000089 TPA0662 0.0000041
DAY1502  0.0000082 UCC1026  0.0000037
AMAQ(621  0.000007 SAF1184 0.0000036
TPA0662 0.0000047
D641-0004
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locations. This variability in sampling location could confound evaluation of changes in
soil radioactivity (DOE p. 3-34, 1b).
Discussion:

Locations had been identified approximately on a map and by description. Loca-
tion variability was probably minimized in practice by one person taking nearly all the
samples. While the sampling variability would simply reflect the inherent variability in the
material sampled, in the absence of any significant release, the recommendation certainly
retlects a useful practice.

Action:
Permanent location markers were installed at all soil sample locations.

Results:

No noticeable changes in soil radioactivity were found, compared to prior years.
With the elimination of routine soil sampling, this is a moot point.

4, Northwest Rainfall Runoff Should be Monitored
Summary:

Rainfall water that runs off the northwest portion of the site is not periodically
sampled and analyzed. This could result in undetected offsite releases ot contaminants
(DOE p. 3-58).

Discussion:

Approximately 10% of the surface of Area IV slopes to the northwest, away from
the general surface drainage toward the retention pond system in the south. Most of this
surface is unpaved so that most rainfall soaks into the ground and subsequently evapo-
rates. Heavy rains result in some runoff to the northwest.

Action:

Collection basins were installed in five runoff channels along the northwest bound-
ary of SSFL. These are the Sodium Disposal Facility — west, Sodium Disposal Facility -
east, Building T100, RMDF, and SRE. These basins are inspected during each rainstorm
and sampled and analyzed if sufficient water is present.

Results:

Rainfall during September 16-19, 1989, failed to produce runoff. Rainfall on No-
vember 26, 1989, and January 17, 1990, produced a full set of samples. Water samples
were also collected for February 4, February 17, and May 29, 1990. The radiological
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results are shown in Table III, as reported by the analytical laboratories. The radioactivity
in rainwater varies depending on the natural radioactivity of the air through which the
rain falls, and runoff picks up additional natural radioactivity from the soil. Rainwater at
SSFL has not been routinely analyzed but the groundwater, surface water, and supply wa-
ter have been. Samples of groundwater taken in 1990 showed a range of 1.1-9.6 pCi/L
for gross alpha and 2.0-7.0 pCi/L for gross beta (GRC 8640M~77); surface water samples
taken during 1984-1989 showed 1.2-4.5 pCi/L for gross alpha and 2.9-4.8 pCi/L gross
beta (RI/RD90-132); supply water samples during 1984-1989 showed 1.7-6.6 pCi/L for
gross alpha and 2.9-4.4 pCi/L for gross beta (RI/RD90-132). The most restrictive limit
(10CFR20 or CCR17) for release of radioactivity in water to an uncontrolled area is 30
pCi/L. This limit does not apply to the naturally occurring radioactivity that these results
represent.

The higher concentrations of gross beta activity detected in the November samples
most likely resulted from the new concrete of the collection basins and disturbance of the
drainage channel during installation. Gamma spectrometry was done on several of these
samples, and no non-natural radionuclides were detected.

The results of this monitoring are reported in the bimonthly (now quarterly) Envi-
ronmental Monitoring Reports distributed to the SSFL. Work Group and other agencies
and to the two public document repositories, the Simi Valley Public Library, and the Ur-
ban Collection Library at California State University, Northridge (CSUN).

5. The Procedure for Environmental TLDs Was Not Current

Summary:

The written procedure for calibrating the thermoluminescent dosimeters (TLDs)
used for environmental radiation measurements did not list the calibration source that
was in use and described an annealing process that was no longer used (DOE p. 4-35).

Discussion:

Minor modifications to the calibration method had been made and these had not
been documented in the procedure.

Since operations with significant amounts of radioactive material stopped 3 years
ago, the widespread monitoring of ambient radiation has been stopped and only facility
monitoring is continuing. This no longer requires the use of the environmental TLDs, but
relies on a commercial laboratory for TLD processing.
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Table III. Radiological Analyses for Northwest Runoff
(pCi/L = 2 0)

Gross Alpha Gross Beta Tritium

Sodium Burn Pit - West

11/26/89 1+4 39 £ 8 0 = 1000

01/17/90 1+1 4+ 2 0 = 1000

02/05/90 0.862 = 0.664 | 7.04 = 1.54 89.1 = 108

02/17/90 1.23 = 0.822 2.55 = 1.11 154 = 212
Sodium Burn Pit — East

11/26/89 No water collected

01/17/90 Insufficient sample 0 = 1000

02/05/90 No water collected

02/17/90 0.114 + 0.335 | 1.18 = 0.952 | -50.9 + 208
B100

11/26/89 0+3 275 = 10 0 = 1000

01/17/90 0x2 8§ £2 0 + 1000

02/05/90 0493 = 0.467 | 827 = 1.68 50.8 = 178

02/17/90 0.154 = 0.391 1.47 = 0.98 1.92 = 211
RMDF
* 11/26/89 6 +2 163 = 15 0 = 1000

01/17/90 11 40 = 3 0 = 1000

(2/05/90 0.354 = 0.485 205 £ 2.62 | -2.82 = 175

02/17/90 0.284 + 0.361 5.49 = 1.31 -5.76 = 211
SRE

11/26/89 0x4 41 = 8 0 = 1000

01/17/90 (duplicate) 0+1 6+ 2 0 = 1000

01/17/90 (duplicate) 0=+1 7+ 2 0 = 1000

02/05/90 0.215 = 0.364 245 + 1.04 | -52.7 = 173

02/17/90 0.945 = 0.559 | 1.38 = 0.941 | -95.1 £ 206

D641-0004
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Action:

The procedure (NO01OP000013) was revised to maintain a historical record. The
use of these TLDs has been discontinued, and therefore, the need to calibrate them no
longer exists.

Results:

No further action is required.
6. Details of Dose Calculations Were Not Documented
Summary:

The calculational method and parameters used to calculate boundary-line doses
had not been documented (DOE p. 4-35).

Discussion:

The exposure rate, and therefore the hypothetical potential dose at the boundary
north of the RMDF, had approached the allowable limit of 500 mrem/year in 1986. Be-
cause of the placement of the dosimeters, compliance with this limit was not self-evident
in the monitoring data, and it was necessary to evaluate the data in detail to estimate the
maximum potential exposure. The method was straightforward and the parameters are
readily available in the published literature, but a concise summary of the analysis and
results had not been prepared.

Action:

The calculations were documented for 1986 and 1987 in NOO1SRR140106. Moni-
toring dosimeters were relocated. Shielding was installed and waste was relocated to re-
duce site boundary exposure.

Results:

Calculations are fully documented and current dosimeter locations directly demon-
strate compliance with limits.

7. Multiple AIRDOS Calculations
Summary:

Estimation of doses from airborne radioactivity required multiple calculations with
AIRDOS-EPA, for each release point, and each radionuclide. A complete dose estimate

required combining the results from several calculations, with the potential for error
(DOE p. 4-35).
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Discussion:

AIRDOS-EPA is a computer program for calculating the radiation dose due to the
air pathway. At the time of the survey, it was the only EPA-approved code mandated by
NESHAPs that was workable.

Action:

EPA has developed a PC-based program (AIRDOS-PC) that provides for com-
bined calculations, works easily, and is approved under NESHAPs. This program was ob-
tained as soon as it was available, and is in use.

Results:

Dose calculations are done simply and directly by use of AIRDOS-PC.
8. Use of Spiked Samples
Summary:

Analytical laboratory quality control is provided by a broad variety of methods,
including the use of “spiked” samples. (Samples to which a known amount of the material
being analyzed has been added.) The DOE Environmental Survey report commented that
this method was not generally being used, and was not used frequently enough (DOE p.
4-37, 4-39; EPA p. 4).

Discussion:

Spiked samples have been used here to establish standards for instrument calibra-
tion. The use of spiked field samples to monitor the performance of the analytical meth-
ods has not been used. Rather, the repetitive counting of standards of known and highly
repeatable activity has been used instead. Since no chemical processing is performed on
the samples, the use of tield spikes is not necessary (see Analytics p. 11).

Action:

Additional, more representative samples will be prepared and used for calibration
of the radiation instruments (see Recommendations 35, 49, and 50). The routine use of
spiked field samples is not an important addition to the quality control program.

Results:

More accurate analyses will be performed than at present, by the use of better cal-
ibration standards, based on spiked samples of environmental materials.
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9. Lack of Overcheck of Calculations
Summary:

In view of the somewhat involved calculations needed to convert the measured ra-
diological data into the appropriate results, it was recommended that a procedure be de-
veloped for independently checking data entry and the calculations (DOE p. 4-37, 4-39).

Discussion:

Important calculations are reviewed by an independent person, and the “Radiolog-
ical Environmental Monitoring Program Quality Assurance,” NOO1DWP000009, requires
semiannual overchecks of computations.

Action:
This is being done.
Results:
Significant results are protected from error.
10. Peer Review
Summary:

A peer review of the environmental monitoring laboratory should be done to as-
sess the direction of the environmental program, identity problems in procedures and
protocols, and make recommendations for improvement (EPA p. 3).

Discussion:

While a peer review of the laboratory (and program) as described had never been
done, the environmental monitoring had always been subject to the inspection and
concurrence of the regulatory agencies involved in nuclear and radioactive material oper-
ations (AEC/ERDA/DOE, DHS-RHB, NRC) which considered the performance of the
program for adequacy in assuring compliance with regulations and protection of the
workers and the public. The program was not, nor was it ever intended to be, a state-of-
the-art program, characterizing the radiation environment. It was intended to detect fail-
ures in operational controls that would result in noncompliance with the regulations or
threaten workers or the public. Those levels are far above environmental levels and do
not require the extensive analytical capabilities necessary to investigate all occurrences of
(mostly naturally occurring) radioactivity.
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Action:

A list of proposed peer reviewers was submitted to EPA for approval, three ap-
proved reviewers were asked to bid on the job, one was available and accepted. (EPA
states that this review should have been done by a group; we expected a single reviewer.
These differing ideas did not surface until after completion of the review.)

Results:

A peer review was performed in April-May 1990 by D. Montgomery of Analytics,
Inc., and a report was issued October 1, 1990.

11. Analysis of Soil for Gross Alpha and Beta Activity
Summary:

Gross alpha and beta analysis is not a good method for assessing environmental
radioactivity, nor is it a reliable and accurate quantitative technique for radiological anal-
ysis of soil (EPA p. 3, ORAU p. 16 #5, Analytics p. 18 #7).

Discussion:

Natural soil, uncontaminated with other than negligible amounts of global fallout,
contains varying amounts of naturally occurring radionuclides such as H-3, Be-7, C-14,
K-40, and the uranium and thorium chains. Most of these are readily detected in a gross
alpha/beta analysis (special analyses are needed for H-3 and C-14). A complication in
this method is that the uranium and thorium chains include radon as an intermediate ra-
dionuclide in the transitions from the parent atom to lead. Radon, as an inert (“noble™)
gas, diffuses out of the soil sample and so significant, but variable, fractions of both the
alpha activity and the beta activity are lost. Consistent procedures in the preparation of
the soil samples will largely reduce the variability introduced by the loss of radon and its
daughters but will not eliminate the loss.

A detailed analysis of SSFL rock and soil for natural radioactivity conducted by
Groundwater Resources Consultants, Inc., showed the following significant activities in
soil:

K-40 22.2 pCi/g
U-238 1.10 pCi/g
Th-232 1.66 pCi/g

Samples were taken from areas unaffected by any nuclear work. No unnatural
gamma-emitters other than Cs-137 at normal environmental levels (0.02-0.2 pCi/g) were
reported, and the U-234 and U-238 and daughter activities were equal, confirming that it
is natural uranium. This was also true for the thorium chain.
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At the low concentrations of alpha and beta radioactivity naturally present in soil,
differences from the expected activity on the order of +-40% are observed. These differ-
ences from the expected values reflect biases in the counter calibration, for alpha and
beta activity at very low levels, not variations in the soil activity, or contamination. At
concentrations approaching the guidelines for allowable radioactivity in soil, these differ-
ences become less significant.

While these gross alpha and beta measurements do not “characterize” the natural
environmental (soil) radioactivity with high accuracy (because of these biases) nor with
specificity, they do provide an effective means for screening samples for contamination.
While there are no regulatory limits for residual radioactivity in soil, guidelines for the
radionuclides used at SSFL range from about 25 pCi/g to several thousand pCi/g, and
therefore, this analytical method is adequate for demonstrating compliance with guide-
lines. To do so requires assumption of a “mix” of radionuclides in the detected activity,
and this generally leads to conservative overestimates and loss of accuracy. As an exam-
ple, in the late 1970s, we adopted as a working limit for soil areas contaminated with old
mixed fission products, an activity concentration of 100 pCi/g gross detectable beta activ-
ity, including background. This low level of radioactivity can be detected by use of field
survey instruments. Since “old mixed fission products” consist of approximately equal ac-
tivities of Cs—137, Sr-90, and Y-90 (in equilibrium with its parent Sr-90), this working
limit resulted in concentrations on the order of 25 pCi/g each for natural radioactivity,
Cs-137, Sr-90, and Y-90. Residual concentrations of 25 pCi/g Cs-137 and Sr-90 are
consistent with current guidelines developed using RESRAD. NRC has used acceptance
limits of 25 to 35 pCi/g for plutonium, enriched uranium, and depleted uranium.

While, for the sake of accuracy and correctness, it is certainly desirable to use ra-
dionuclide-specific analyses rather than gross alpha and beta counting, some practical
considerations should be recognized. The gross alpha/beta counting requires 2-g samples,
while gamma-spectrometry uses 100- to 600-g samples. This results in handling, storage,
and disposal problems if gamma-spectrometry is performed on more than a few samples.
Soil samples are easily and automatically counted for gross activity in automatic sample
counters so that a throughput of 100 samples a day is easily achieved. Gamma-spectro-
metry is labor intensive and 20 samples per day is difficult to achieve. Thus, for the same
effort, a survey based on gross analysis can be far more comprehensive than one based on
gamma spectrometry, and a great deal more effort must be expended on a gamma-spec-
trometry survey to produce information that is more “correct” but of not much more val-
ue. In addition to gamma-spectrometry, a chemical analysis is required to determine the
Sr-90 activity, or assumptions of the same sort as apply to gross beta counting must be
made. This analysis introduces a turnaround time of several weeks to months. While not
specifically identifiable by gross beta counting, the Sr-90 activity is easily detected by this
method.
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Action:

Concurrent with the availability of high-efficiency/high—-resolution gamma-ray
spectrometers (germanium detectors), more radionuclide-specific analyses have been per-
formed. Gross alpha and beta counting continues to have value for environmental screen-
ing purposes and will continue to be done.

Results:

Recent soil decontamination projects (Old Conservation Yard, T064 Side Yard)
have utilized gamma-spectrometry to specifically identify and quantify gamma-emitting
radionuclides. Since Sr-90 is not detectable by gamma-spectrometry, interpretation of

these results still relies on an assumption that Sr-90 is present in concentrations equal to
Cs-137.

12. Reduce Temperature for Baking Soil
Summary:

Baking soil at 500°C would volatilize most man-made radionuclides ot concern,
including cesium-137 and strontium-90 (EPA p. 3). ORAU disagreed with this concern
but recommended reduction of the temperature to be consistent with other laboratories
(ORAU p. 8, p. 17 #9). A similar concern was expressed regarding ashing vegetation sam-
ples at 500°C (EPA p. 4).

Discussion:

Surface soil samples taken in the field generally contain small to large fractions of
organic material (roots, twigs, leaves, bugs, humus) and moisture. To produce a true
“so1l” sample, these extraneous materials must be eliminated. This reduces variability in
the results. Moisture is easily eliminated by baking the sample at a relatively low temper-
ature near 100°C. The organic material must be tully oxidized to eliminate most of its
mass. The procedure put into use at Atomics International in the 1950s was to bake the
sample for 8 hours at 500°C, in an air atmosphere. While this temperature is consistent
with some EPA and DOE procedures for analysis of specific radionuclides, there is no
“approved” procedure for preparing soil samples for gross alpha and beta counting. Some
related procedures caution about loss of cesium above 450°C. The same discussion ap-
plies to ashing of vegetation.

Action:

In response to this concern, some soil known to be contaminated with Cs—137 (by
gamma-spectrometry) was analyzed by gross alpha and beta counting before and atter
baking at 500°C for 8 hours. Both the gross alpha activity and the gross beta activity con-
centrations increased after baking (due to the loss of mass), by essentially the same
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amount, approximately 7%, thus indicating that there was no loss of the Cs-137. Mea-
surements of Cs-137 in wood ash from home fireplace burning of various woods, ana-
lyzed by several different laboratories, and reported partially in the HPS Newsletter for
April 1990, showed high concentrations, suggesting little loss by volatilization. The author
(Stewart Farber) discusses this lack of loss of Cs—137 for temperatures ranging from
650°C to 1100°C and the fact that it is contrary to accepted expert opinion.

Nonetheless, the procedures have been changed to use a temperature of 450°C,
since doing so eliminates this item as a source of disagreement and has essentially no ef-
fect on the results of the analyses.

Results:

The soil baking and vegetation ashing temperature is now in agreement with cur-
rent recommendations. '

13. Soil is Sieved Rather Than Milled
Summary:

The soil is sieved to obtain a uniform particle size by eliminating sand, clay, and
pebbles. Uniform particle size is better obtained by grinding (EPA p. 3).

Discussion:

Natural soil contains mineral grains, such as quartz and feldspar, that are impervi-
ous to contamination by radioactivity. Inclusion of large grains in a sample counted for
gross alpha and beta activity would result in a somewhat reduced observed activity for
two reasons: (1) the uncontaminated material serves as a diluent since it has less radioac-
tivity per unit mass than do small particles and (2) it acts to block radiation from reaching
the detector, particularly alpha radiation, violating an assumption of uniformity in calcula-
tion of the absorption correction factors. While the second effect would be eliminated by
milling (grinding), the first effect would still exist, diminishing the observed radioactivity
concentration by inclusion of inert material.

For situations where analysis of the entire sample is important, such as neutron-
activated soil, we have used a ball mill to grind the soil to powder before analysis. This is
time-consuming and requires additional effort, and results in somewhat more material
for ultimate disposal.

For screening purposes, the intent of gross alpha and beta measurements, the cur-
rent practice is appropriate. For gamma-spectrometry and chemical extractions, it is un-
necessary.
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Action:
No change in procedures.
Results:

Soil processing will continue to produce consistent, appropriate results for screen-
ing purposes.

14. Washing Vegetation Removes Fallout Contamination
Summary:

Airborne contamination that has settled on the surface of vegetation would be
washed off before counting (EPA p. 4).

Discussion:

At the start of the monitoring program, the potentially most significant pathways
for environmental contamination were considered to be global fallout from nuclear weap-
ons testing, exhaust effluent from nuclear facilities onsite, and release of radioactive lig-
uids to the ground. This led to establishment of a program concentrating on sampling and
analysis of surface soil and ambient air, facility exhaust etfluent, and vegetation. Airborne
radioactivity was well monitored by the first three methods (as is evident from a review of
historical data). Analysis of vegetation can be an effective means of detecting subsurface
soil contamination, through the uptake of radioactivity into the plants by the roots. For
this purpose, it is necessary to wash the plant samples before analysis. At SSFL, there is a
considerable amount of windblown dust that can accumulate on the plants, and due to
little rain and long dry spells, it does not get washed off naturally, as happens in some
parts of the country. While it has been claimed that this accumulation of airborne materi-
al can serve to monitor for airborne releases, it is more direct to monitor effluent and
ambient air. Washing before analysis removes the extraneous material, which could either
increase or decrease the observed radioactivity concentration, and results in a value that
is more truly representative of the plant radioactivity.

Action:

No change in procedure. Washing will continue to be used when the purpose is to
monitor for plant uptake. Plants will not be washed when a measure of radioactivity of
the plant as an “object” is required.

Results:

Vegetation analyses will continue to represent the intrinsic radioactivity of the
plants.
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15. Collect and Analyze Wild Animals and Readkiil
Summary:

While hunting is not permitted at SSFL, eating wildlife could be a pathway of ex-
posure to man, and wild animals should be collected for analysis, either directly or by
picking up roadkills (EPA p. 5).

Discussion:

SSFL has a variety of native wildlife, as a result of the generally protected wilder-
ness condition of the site, assisted by artificial ponds, which makes water available where
it normally would be parched dry, and by the somewhat enhanced food supply resulting
from workers’ meals and deliberate feeding of the animals. There are no sources of ra-
dioactively contaminated water, and only small areas of contaminated soil that do not
supply significant forage for the animals. Thus, there is little, if any, chance that wildlife
would be contaminated. Further, since the wildlife are not a part of the local human food
chain, they would not provide a pathway for exposure to the public. While analysis of wild
animals might be an interesting adjunct to the SSFL monitoring program (as it well might
be a major component at some other sites with different circumstances), it is not an im-
portant contribution to monitoring for radioactivity or for calculating hypothetical public
doses.

Action:
Some dead animals have been collected and analyzed.
Results:
The results of animal analyses performed in the last year are shown below:
-Wildlife Analysis
Dead Deer

A hind leg and the liver removed from a dead deer that was found on Novem-
ber 27, 1989, were sent to U.S. Testing for several types of radiometric analyses. The re-
sults were received January 9, 1990, and are shown below:
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Material Radionuclide pCi/g = 2 sigma
Bone Pu-239/240 Not detected
Bone Pu-238 Not detected
Bone Sr-90 0.375 = 0.071
Bone Cs-137 Not detected
Bone Gamma spectrometry showed no other
significant activity
Muscle water H-3 0.286 = 0.164
Liver water H-3 0.101 = 0.154
Liver tissue K-40 1.56 = 031
Liver tissue Cs-137 0.002 = 0.006
Liver tissue Gamma spectrometry showed no other
significant activity
Roadkill Rabbit - 01/09/90
‘ A squashed rabbit was picked up from near the intersection of 12th and G Streets

(somewhat between RMDF and the T(064 vault) on January 9. Gamma spectrometry was
done at T100 and at the RIHL. The average results are:

U-238  0.075 pCi/g
Th-232  0.146 pCilg
K-40 1.36 pCi/g

No unnatural radionuclides (specifically Co-60 and Cs-137) were found. (In these
analyses, the U-238 and Th-232 activities are deduced from the activities observed for
daughters in the decay chains.)

Roadkill Rabbit - 02/07/90

Another dead rabbit was collected on February 7, on the main access road, about
500 ft east ot the Protective Services Control Center. Gamma spectrometry was done at
T100. The results are:

U-238 0.112 pCi/g
Th-232  0.387 pCilg
K-40 1.348 pCilg

. No unnatural radionuclides were found.
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Roadkill Squirrel - 06/22/90

A dead squirrel was found on the road at G Street near the Coal Yard. Gamma
spectrometry done at T100 showed:

U-238 Not detected
Th-232 Not detected
K-40 1.339 pCi/g

Roadkill Squirrel - 06/28/90

A dead squirrel was found on G Street midway between 11th and 12th Streets.
Gamma spectrometry done at T100 showed:

U-238  0.038 pCi/g
Th-232  0.254 pCil/g
K-40 1.367 pCilg

Trapped mice have been tried, but their masses (about 10 to 20 g) are teo small to
provide adequate radioactivity for detection.

These analyses have not shown any indication of radioactive contamination other
than naturally occurring radioisotopes.

An interesting comparison may be made with the K-40 results. Potassium is an es-
sential element in living organisms and should be present in mammals at the same con-
centration. Therefore, K-40 results for different animals analyzed at different laborato-
ries may be compared to determine the performance of the gamma spectrometry
performed at the different laboratories:

U.S. Testing (1 deer liver) 1.56 pCi/g
SSFL (2 rabbits, 2 squirrels) 1.36 pCi/g

All results are within the expected variation, and the SSFL results compare well
with the other measurements.

16. Count Air Samples (Gamma Spectrometry) According to Procedure
Summary:

Composited air filters were counted (gamma-spectrometry) for 10,000 seconds in-
stead of the required “at least 36,000 sec” and were loose in a bag rather than in a Mari-

nelli beaker. (EPA p.5)
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Discussion:

The gamma spectrometers are frequently used to do “casual” scans of samples to
determine if it is worth doing a precise scan and to give some early indication as to what
interpretation or further processing might be required. This can be done by simply setting
the sample, in whatever container, in the detector shield, and punching a button—the
count will proceed for whatever default time is set in the analyzer, or until it is stopped. It
requires no other effort and can be done at any convenient time the analyzer is not in
use.

These were the circumstances for the situation in question: the composited air
samples are normally accumulated in a plastic bag. This bag was set in the detector shield
and the analyzer started while the analyst went off to do some other things. The default
time interval (10,000 sec) passed, the analyzer automatically printed out, and the printout
was given (in original form, without copying) to the reviewer as an example of the output
of this particular gamma-spectrometry system. Upon review of the procedure, it was de-
termined that the “36,000 sec or longer” was a typographical error and should have read
3,600 sec or longer.”

Action:

The procedure was corrected to state “3,600 sec or longer.” The annual collection
of air filters was sent to U.S. Testing for detailed analysis.

Results:

The procedure shows current practice.
17. Do Not Normalize TLD Results for Elevation
Summary:

The annual radiation exposure for 32 locations are adjusted for elevation. Two ex-
perts considered this to be meaningless. (EPA p.5)

Discussion:

Natural ambient radiation varies between locations predominantly due to three
effects: elevation, geomagnetic latitude, and geology. While the geomagnetic latitude dif-
ferences are trivial for the locations monitored, elevation and, to a lesser extent, geology
provide noticeable differences. Since the SSFL, De Soto, and offsite locations are
grouped at three different elevations, an effort was made to reduce the variation due to
elevation in order to make the true differences resulting from nuclear operations more
clearly apparent. The adjustment was based on a compilation of annual exposures for
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cities throughout the U.S.A. While this includes the confounding effect of geology and,

somewhat, the geomagnetic latitude, it provides a reasonable adjustment.

The unadjusted exposures are also clearly included in the reported results, and
these values are used in determining the hypothetical doses, above background, to the
public due to operations at the various locations.

The adjustment appears to have added unnecessary confusion so it was decided to
eliminate it.

Action:
Adjustments for elevation are no longer made.
Results:
This adjustment will no longer be made.
18. Do Not Withhold Comparisons of TLD Data with State and DOE Results
Summary:

Results of the State TLD monitoring and the DOE intercomparison were indicated
as “not available,” but should have been included in the following annual report. (EPA

p- 5)
Discussion:

For many years, the State DHS has included TLDs at several of the locations
where we measure radiation exposure. The State results were included for direct compari-
son in our annual report. For 1987, and again for 1988, the State asked us not to include
their results in our report, even though the data had been made available to us. The
DOE intercomparison was a special study investigating the effect of using different cali-
bration sources. While we expected to use the results, the study was not released.

A comparison of our TLD results and those of the State are shown in Table IV.

While the results are generally similar, the Rockwell measurements show consider-
ably greater variability.

Action:

Permission for inclusion of the State data in the 1989 report was requested and
was received.
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Table IV, Comparisbn of State (CA) and Rockwell (RI) TLDs

mR/Quarter
1987 1988
1Q 2Q 3Q 4Q 1Q 2Q | 3Q 4Q

DS-6 CA | 282 | 255 234 | 21.7 | 222 | 22.1 | 22.2 | 23.0
RI 28 32 55 30 23 16 33 15

DS-2 CA | 20.1 | 211 21.7 | 23.7 | 204 | 19.3 | 18.8 | 19.1
RI 27 29 47 26 21 21 22 16

SS-3 CA | 285 | 255 | 268 | 254 | 239 | 232 | 222 | 23.8
RI 29 51 47 40 21 20 27 18

SS-6 CA | 256 | 30.5| 257 | 27.6 | 254 | 248 | 24.7 | 25.7
RI 30 54 38 32 25 19 29 21

0S-1 CA | 270 | 186 20.0 | 20.2 } 187 | 183 | 16.3 | 195
RI 23 24 34 24 29 18 25 13

OS-5 CA | 259 | 28.6 | 24.0| 257 |24.1 | 247 | 21.8 | 24.9
RI 29 42 44 33 22 16 27 16

DS-8 CA | 209 | 17.8 ] 204 | 219 | 200 | 19.0 | 188 | 21.0
RI 25 28 28 27 19 10 31 15

SS-7 CA | 23.6 | 23.6 | 249 | 25.0 | 229 | 22.2 | 21.5 | 242
RI 22 41 58 30 27 14 31 14

SS-11 CA 36.0 | 37.9 | 41.3 — 37.9
RI 33 26 39 39

D641-0004

Results:

Comparison with the State TLD results is included in the 1989 report. This is
shown in Table V.

19. Conduct a Complete Systematic Survey of SSFL and Compare Results with
Allowable Guidelines

Summary:

Systematically characterize the radiological condition of the site, including build-
ings, and surface and subsurface sail. Develop general and site-specific guidelines for re-
sidual radioactivity. (EPA p.9. ORAU p. 17 #16)
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. Table V. De Soto, SSFL, and Canoga Sites—Ambient Radiation
Dosimetry Data—1989
Annual Average
Quarterly Exposure Annual Exposure Rate
. (mR) (uR/hr)
TLD Location EX(P(’;‘;W
m State
Q-1 | Q2| Q3| Q-4 Rocketdyne DHS
De Soto  DS-1 23 17 22 15 77 8.8
DS-2 15 16 19 126 66 7.5 9.0
DS-3 24 17 33 15 89 10.2
DS-4 24 17 21 16 78 8.9
DS-5 19 15 23 18 75 8.6
DS-6 26 14 31 19 90 10.3 10.0
DS-7 28 16 21 19 84 9.6
DS-8 30 12 43 10 95 10.8 9.1
Mean value 24 16 27 16 82 94
SSFL SS-1 25 17 26 17 85 9.7
SS-2 26 26 28 20 100 11.4
SS-3 23 21 | 48 20 112 12.8 10.8
SS-4 25 24 22 25 96 11.0
SS-5 25 18 24 27 94 10.7 11.3
SS-6 23 23 42 20 108 12.3
. S§-7 28 15 35 18 91 10.4 10.4
SS-8 32 16 27 14 89 10.2
S§5-9 31 19 28 18 96 11.0
SS-10 27 22 29 17 95 10.8
SS-11 31 28 46 26 131 15.0 17.2
SS-12 35 28 53 21 137 15.6
SS-13 27 20 35 27 109 12.4
Mean valuc 28 21 34 20 103 11.8
Canoga CA-1 22 14 25 14 75 8.6
CA-2 25 13 30 11 79 9.0
CA-3 21 15 25 12 73 8.3
CA-4 24 27 24 12 87 9.9
CA-5 22 12 17 10 61 7.0
CA-6 27 13 33 16 89 10.2
Mcan valuc 24 16 26 13 77 8.8
Off-site 0S-1 26 17 25 15 85 9.7 10.5
0S-1 23 21y 33 19 96" 11.0
08-3 21 13 22 11 82 9.4
0OS-4 23 15 32 13 75 8.6
0S-5 20 20 15 8 81 9.2
Mean valuce 23 16 25 13 84 9.6

PR . . D641-0004
"Missing dosimeter. Assumed value in ().

‘ bAdjusted to full year to compensate for missing dosimeter.
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' Discussion:

A significant fraction of Area IV has been thoroughly surveyed with no indication
of contamination. This survey addressed all those areas suspected of possibly being con-
taminated. A broader scope survey is needed to address the concern of completeness by
investigating those areas not suspected of possibly being contaminated.

Action:

A complete survey is in planning. This will include buildings, surface soil, and sub-
surface soil associated with discontinued leach fields. Site-specific guidelines for radioac-
tivity in soil will be developed by use of RESRAD.

Results:

Several methods for performing this survey have been identified. Guidelines for
Cs-137 and Sr-90 activity in soil have been calculated by use of RESRAD.

20. Have an EG&G/ARMS Aerial Survey of SSFL Performed
Summary:

EG&G operates an Aerial Radiological Monitoring System service, available to
. DOE and NRC, for the purpose of detecting radioactive material. A helicopter is used for
aerial surveys with several large radiation detectors sensitive to small amounts of gamma-
emitters. Use of this service to look for unknown spill areas or to demonstrate the final
cleanup was recommended. (EPA p. 9, Analytics p. 15)

Discussion:

A survey of this sort was performed in 1978, but because of significant radioactive
material in process at RIHL, RMDF, and SRE during the survey, most of the sensors had
to be turned off. This resulted in a much diminished sensitivity and no radioactive materi-
al was detected in the natural environment. This survey is best done when all known
radioactivity has been removed and the full sensitivity can be used to detect any residual
radioactivity.

Action:

An aerial survey is planned to be conducted after radiological contamination has
been completed.

Results:

Artificial radioactivity will have been removed by that time, permitting an effective
. survey to be performed.
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21. Further Study of Tritium in Water
Summary:

Tritium was found at a concentration greater than natural in one groundwater sam-
ple by EPA, and further study was recommended to determine the origin and spread of
tritium at SSFL.. (EPA Results p. 6 and 7)

Discussion:

Tritium is a radioactive isotope of hydrogen and is produced naturally by cosmic
rays in the atmosphere. It is produced in small amounts in many nuclear reactors, and in
very large amounts in some. During atmospheric testing of H-bombs, large amounts were
released to the environment. It is used in glow-in-the-dark watch dials and emergency
exit signs that require no electrical power. It is normally present in the environment as a
component of water and is much more mobile than most radionuclides.

None of the reactors at SSFL were used to produce tritium, and there were no ma-
jor uses of tritium. However, tritium was expected to be produced in small amounts in the
concrete shielding of some reactors at SSFL. This occurs as a result of the presence in the
aggregate used in the concrete (granite rocks) of minerals containing lithium. Lithium
naturally consists of two isotopes, lithium-6 and -7, and the lithium-6 nuclide readily ab-
sorbs a neutron, producing an atom of helium and an atom of tritium. Neutrons released
by fissions in the reactors in Building T059 produced tritium in the surrounding concrete,
along with iron-55, cobalt-60, and europium-152. The latter two radionuclides are very
easily detected by gamma-spectroscopy and are the controlling radionuclides in terms of
regulatory limits. (Iron-55 emits very low—energy X-rays.) For these reasons, it was de-
cided not to analyze for tritium, since special equipment is needed for that, and the other
radionuclides serve as much more sensitive tracers.

Action:

Over 200 water samples have been analyzed for tritium, with approximately 40 of
these analyzed by an extra-sensitive enrichment process that permits measurement of
tritium at concentrations generally encountered in the environment. A detailed analysis
and interpretation of these trititum measurements has been performed by Rocketdyne. As
additional groundwater wells are constructed in Area IV, the water will be sampled and
analyzed for tritium. A continuous tritium monitoring program will not be conducted,
since it is not warranted by the current levels. '

Results:

Tritium-in-water has been confirmed at greater than background levels in wells
associated with Building T059 and a well near the T886 Sodium Disposal Facility. These
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levels are generally in the range of about 100 to 1,000 pCi/L and are far below the regu-
latory limits of 3,000,000 pCi/L (NRC and California) and 2,000,000 pCi/L (DOE), and
below the level requiring analysis (300,000 pCi/L).

22. Analyze for Sr-90
Summary:

A representative group of samples should be analyzed for Sr-90. (EPA Results p.
7)

Discussion:

Sr-90 occurs in conjunction with Cs-137 in “old mixed fission products (MFP)”
since these are the only signiticant radionuclides left after a few years of decay. A reason-
able approximation is that the Sr-90 and Cs-137 activities are equal, and this assumption
is usually made. Cs-137 can easily be identitied and quantified at levels of concern for
environmental contamination by gamma-spectrometry. Sr-90 cannot be detected by gam-
ma-spectrometry, can be detected by gross beta countmg but is best determined by
means of a time-consuming chemical separation.

Except for use scenarios in which a large amount of food is grown in contaminated
soil, the allowable limit for Sr-90 in soil far exceeds that for Cs-137, so the Cs-137 con-
centration, which is easily measured by gamma-spectrometry, controls the cleanup. For
example, limits calculated by RESRAD (a DOE pathways analysis code) for Sr-90 and
Cs-137 in the residential scenario at SSFL are 409 and 70.8 pCi/g, respectively.

Action:

To confirm that no unusual separation has occurred, some soil samples with residu-
al radioactivity will be analyzed for Sr-90, as well as other radionuclides, as appropriate.

Results:
None as yet.
23. Analyze Vegetation and Animals

Summary:

Vegetation and wildlife should be sampled and analyzed. (EPA p. 5. EPA Results
p-7)

Discussion:

During the development of the environmental monitoring program, vegetation was
included as a major sample type, along with soil, water, and air. After approximately 23
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years of analysis, and after the termination of most nuclear projects, the resulting data
were reviewed to determine the need for continuation of vegetation sampling. It was de-
cided that, considering the facility exhaust effluent monitoring, ambient air sampling, and
surface soil sampling, the vegetation sampling offered little value and routine sampling
was stopped.

Action:

Vegetation has been sampled and analyzed at two locations with soil contamina-
tion. Animal carcasses (predominantly “roadkill”) have been analyzed The results of
these analyses have shown no evidence of radioactive contamination and, therefore, rou-
tine sampling and analysis of vegetation and animals will not be done.

Results:

The results of gross alpha and beta counting of 20 plant samples taken in August
1989 from the T886 Sodium Disposal Facility (“Old Sodium Burn Pit”) and the RMDF
are shown in Table VL

These samples were analyzed for the purpose of determining total radioactivity,
not just uptake, and so were not washed. While there is considerable variation in the re-
sults, there is no indication of radioactive contamination due to man-made radioisotopes,
external or internal, of the plants.

Leaves from cat-tails growing in a depression adjacent to T024 and watered en-
tirely by the discharge of the T024 french drain sump pump were sampled and analyzed
by gamma-spectrometry.

The cat-tail leaves were reduced in volume by charring, with minor ashing, in an
oven. While this study was primarily directed to detection of uptake, the leaves were
fresh, clean, and free of dust, and therefore we decided not to wash them prior to analy-
sis. The charred leaves were packed into a Marinelli (re-entrant) beaker and counted for
64,632 seconds (18 hours) with the Environmental Laboratory ER-HPGe gamma spec-
trometer. (The unusually long time, overnight, was used to improve sensitivity.) The MCA
computer program was used to identify and quantify radionuclides, and the spectrum was
also searched manually for Co-60, Cs-137, and Eu-152, which had not been detected by
the automatic search.

The results of this analysis and comparisons with activity found in wood-ash from
a variety of locations across the counter are shown in Table VIL

(The wood ash results are derived from data collected by Steward Farber and pub-
lished [partially] in the HPS Newsletter April 1990. Further data were sent to the
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’ Table VI. Results of Gross Alpha and Beta Counting of 20 Plant Samples
(Based on Dry Weight of Sample)
Alpha | Beta
. (pCi/g) | (pCi/g)
North of T/022 on north slope plateau - Acacia 40.6 30.32
North of northeast corner fence post on plateau near leach field - Mulefat | 23.6 16.99
North of RMDF northeast fence post near leach field - Green and Furry 329 20.36
Northwest shoulder of plateau north of T/022 - California Laurel Sumac 144 14.97
North of T/022 near north edge of plateau north slope - Wire Bush 8.4 7.03
North of T/022 on piateau north slope - Little Green Lace 212 15.40
North edge of 883 burn pit - Agave 195 2.73
Green weed from middle of lower pond burn pit - Salvia 243 36.47
North of northeast post on plateau RMDF - Wire Bush 6.7 11.45
North of northeast fence post on plateau RMDF - creosote 16.8 15.19
Near west shoulder with northeast containment RMDF - Toyon 274 22.39
Northwest corner of lower pond burn pit - Salvia 204 2847
North edge of T/883 burn pit - Telegraph Weed 204 14.81
East side of upper pond burn pit - Salvia 13.9 24.15
Within lower pond burn pit - wild oats 14.9 10.45
Northeast of lower pond burn pit - wild oats 6.0 6.33
West side of upper pond burn pit - Salvia 1.4 6.25
’ Southeast corner of lower pond burn pit - Salvia 14.9 2934
Lower pond burn pit - Mustard 4.8 742
Northeast of lower pond ~ Wild Mustard (dry) 5.3 5.72
D641-0004

participants in his survey. These results were for wood-ash and were converted to fresh
weight for this comparison based on an assumption of fresh weight to ash weight of 10:1.)

The major activity is K-40, a naturally occurring radionuclide present in all living
things. No Cs-137 or Eu-152 could be found in the manual search, and the trace amount
of Co-60 indicated is uncertainly present.

A dead deer, some rabbits, and some squirrels have been analyzed. These results
were presented with Recommendation No. 15.

24. Reference Survey Locations to State or USGS Grid System
Summary:

Survey locations should be referenced to the State or USGS geodetic grid to as-
sure possible identification of these areas after building demolition and renovation.
(ORAU p. 7, 16 #6)
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Be-7
K-40
Co-60
Cs-137
Eu-152
Pb-212
Pb-214
Ra-226
U-235
U-238
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Table VII. Gamma-emitters in Cat-tails
Cat-tails Wood-ash Range
pCi/g = 1o pCi/g Adjusted to
for Fresh Material Fresh Material
0.095 = 0.019 0.04 - 0.15
5.24 = 0.09 09-154
Trace (0.007 = 0.006) None detected
None detected (less than 0.005) 0.0008 - 2.11

None detected (less than 0.005)
0.086 = 0.004*

0.011 = 0.008*

0.126 = 0.020**

0.006 = 0.001**

0.126 + 0.020**

None detected
None reported
None reported
None reported
None reported
None reported

*Presumably diminished by loss of radon gas from the sample
before analysis.

** Activities based on analysis of 186-keV photopeak and assump-
tion of equilibrium between U and Ra.

Discussion:

D641-0004

Past identification of decontamination projects has been largely based on naming
the building involved in the survey reports. This location could then be found be refer-
ence to Rockwell site maps. It is considered preferable to identify these locations by ref-
erence to an independent geodetic grid.

Action:

Current reports include the Township, Range, and Section designation for each lo-
cation. However, since this provides an area of one square mile for the location, a repro-
duction of a portion of the USGS topographic map is included in the report with the lo-

cation marked.

Results:

Improved location identification is provided.
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25. Reevaluate Gamma Exposure Rate Surveys for Contaminated Soil Areas
Summary:

Close-to-the—ground surveying for gamma hot spots is recommended. (ORAU
p- 7. 16 #7)

Discussion:

Micro-R meters (gamma-sensitive, exposure-rate meters) are used to locate soil
areas contaminated with gamma-emitting radionuclides. This is done with the detector
essentially at ground level. After removal of all areas with significant contamination, a
final survey is performed with the detector 1 meter above the surface to conform with
DOE and NRC guidance. The survey and sampling of soil assures that levels are below
applicable limits, and these residual levels are sought to be as low as is reasonably achiev-
able.

Action:

Continue to emphasize ALARA in cleanup operations.
Results:

Decontaminated areas will be well below allowable limits.
26. Detection Capabilities for Survey Instruments
Summary:

A comprehensive listing of detection capabilities for the various field survey equip-
ment and survey techniques should be developed (ORAU p. 8, p. 16 #8)

Discussion:

For instruments that provide clearly defined digital data, the parameter “lower lim-
it of detection™ (LLD) can be calculated. This is essentially a “figure—of-merit” for an in-
strument or technique. It is the activity that will be detected with a specitfied confidence
level (usually 95%) as being above a specitied fraction of the background activity distribu-
tion (usually 95%). Estimation of LLDs for analog instruments is more subjective.

" Action:

Values for LLD that are readily calculated for instruments will be included in a

procedure currently being prepared that describes survey methods. Estimates will be
made for field survey instruments also.
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Results:

A procedure has been prepared describing the detection capabilities of survey in-
struments and presenting representation values of LLD.

27. Evaluate Staffing Requirements
Summary:

Several retirements and resignations in the last 2 years have significantly reduced
the radiation protection staff. Additional demands for environmental monitoring protec-
tion data require additional staff. (ORAU p. 4, 16 #1; Analytics p. 18, #5)

Discussion:

Considering that Rocketdyne was withdrawing from work with radioactive materi-
als as a business area, the Radiation and Nuclear Safety staff had been allowed to de-
cline. This was complicated by the ongoing controversy regarding operations and environ-
mental conditions at SSFL creating greater-than-normal demands for monitoring and
analysis, interpretation of present data, and retrieval and explanation of historical data.

Action:

Two permanent employees have been hired to support the environmental monitor-
ing program and the dosimetry/ALARA programs. Three retirees from the group have
been brought back on intermittent or part-time basis, two other retirees are being used
to help with procedures and historical data. Three contract H.P. technicians have been
hired. The group has been reorganized and was reassigned to another functional organi-
zation in anticipation of the retirement of the previous manager. Further reorganization
has reassigned the group to the newly established Vice President—Environment, Health,
Safety and Facilities.

Results:

The additional staff has improved the productivity of the group.
28. Cross-Train Staff
Summary:

A few individuals have major responsibilities for environmental monitoring with-
out adequately trained backups. (ORAU, p. 4, 16 #1)
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Discussion:

When the staff was larger, there was more flexibility in assignments and more in-
teraction, promoting familiarity with various aspects of the program. This infrastructure
has been lost as a result of the reduced staff.

Action:

Cross-training has been provided to several staff members on operation of the
gamma-spectrometer, the alpha/beta counter, and the computer.

Results:

Some improvement in capabilities has been achieved.
29. Evaluate Need for Liquid Scintillation Counter
Summary:

Review the need for onsite capability to analyze low-energy emitters such as H-3,
Ni-63, and Pm-147, by use of a liquid-scintillation counter. (ORAU p. 5, 16 #2)

Discussion:

Some radionuclides that were produced or used at SSFL are very low-energy beta
emitters or, in the case of Fe-55, low—energy X-ray emitters, and cannot be detected in
the small quantities present by the existing instrumentation. The low-energy emitters are
also very low-hazard radionuclides, and in most cases, are associated with other easily
detected radionuclides, such as Co-60 and Eu-152, that provide adequate indication at
levels far below applicable limits. The low-energy emitters are also very low-hazard
radionuclides. While a liquid—scintillatibn counter is effective in measuring the low—ener-
gy emitters, extensive preprocessing of the sample materials (chemical separation, isoto-
pic enrichment) is required. Accurate analysis of widely varying samples depends on a
skilled and dedicated operator with intensive practice. When needed, these analyses are
best done at an established commercial laboratory.

Action:
Do not obtain a liquid-scintillation counter.
Results:

Quantification of low—energy emitters will rely on ratios to easily detected indica-
tors and use of outside laboratories.
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30. Prepare Procedure for Radiological Surveys and Measurements

Summary:

While procedures exist for performing environmental monitoring and for final sur-
veys of decontaminated facilities, there are no procedures for routine operational surveys
of surface contamination or exposure rate. (ORAU p. 5, 16 #3)

Discussion:

Routine operational surveys are considered part of the “craft” of health physics,
but as instruments improve or change, measurements recorded in the past may not have
exactly the same meaning as those recorded now or in the future. It is unfortunate that a
detailed history of survey instruments and methods was not kept from the beginning.

Action:

Procedures for performing routine operational surveys, including descriptions and
capabilities of the instruments, are being prepared. These procedures provide for histori-
cal records.

Results:

A present-day description of survey instruments and methods will be available.
31. Revise Procedures and Establish Schedule for Review

Summary:

Procedures should be revised to accurately reflect current practices. (ORAU p. 6,
16 #3; Analytics p. 18 #8)

Discussion:

Procedures provide a documented description of the way work is performed.
Action:

Procedures are in the process of being revised. An appropriate review schedule
will be established.

Results:

When action is complete procedures will be up to date.
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32. Develop Guidelines for Residual Radioactivity
Summary:

Site—spécific guidelines for residual radioactivity in soil should be developed.
(ORAU p. 6, 16 #4)

Discussion:

While universal limits for surface contamination have been generally accepted for
many years, the hazard associated with residual soil contamination is considered to be so
sensitive to local conditions and reasonable use as to require site-specific determination.
To facilitate this determination, DOE has developed a dose-estimation program called
RESRAD.

Action:

The RESRAD program and manual have been obtained, two staff members at-
tended DOE training classes, two other Rocketdyne scientists have been trained in its
use, and calculations have been performed for Cs-137 and Sr-90 in soil.

Results:

The allowable limits for residual soil contamination for Cs-137 and Sr-90 are
shown in Table VIIL

Table VIII. RESRAD-Calculated Soil Activity
Limits for Future SSFL
Land Use Scenarios

Allowed Single Radionu-
Land Use clide Concentration
Scenario (pCi/g)*
137CS 9OSr
1. Industrial 239 33,020
2. Residential 70.8 409
3. Wilderness 3,830 9,240,000
4. Family farm 31.7 37.2

aSingle radionuclide soil activity limits from
RESRAD for 100 mrem/year dose, and assuming
an effectively infinite contamination extent.

D641-0004
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33. Develop Radionuclide-Specific Analyses for Soil

Summary:

Radionuclide-specific analyses should be performed for contaminated soil, rather
than gross alpha and beta analyses. Gamma spectrometry for soil should use a soil-matrix
standard for gamma spectrometer calibration. (ORAU p6, 16 #5; Analytics p2, 17 #2)

Discussion:

The environmental monitoring program had always relied on gross alpha and beta
counting of soil samples as an effective method of screening samples for significant
contamination. This method was also used until recently to analyze soil from decontami-
nated areas, in conjunction with conservative assumptions regarding the radionuclide
composition. Gamma-emitters can be readily detected by use of high-resolution gamma
spectrometry. Other radionuclides require considerable chemistry to perform specific
analyses. With proper control, gross alpha and beta analyses can be effective at the allow-
able levels for residual contamination.

The gamma ray standard used for calibrations is composed of an epoxy resin with
a density of approximately 1.0 g/cm3, matching water in attenuation very closely. Soil pro-
vides somewhat more attenuation and so use of this standard for soil analyses underesti-
mates the activity by a small amount.

Action:

Gamma-spectrometry will be used for specific analyses for gamma-emitters such
as Co-60, Cs-137, Eu-152, and Am-241. Others, such as Sr-90, U-238, and Pu will be
sent out for radiochemistry as required. Gross alpha and beta analyses, because of their
considerable practical advantages, will continue to be used for screening and guidance in
decontamination.

Standard solutions have been obtained and will be used to formulate soil-matrix
standards for calibration of the gamma spectrometer for soil samples. A comparison be-
tween the epoxy standard and the soil standard will determine the magnitude of the pre-
vious bias.

Results:

Radionuclide—speciﬁc data will be available for use in RESRAD calculations, and
for direct comparison with other limits. Soil analyses by gamma-spectrometry will have
improved accuracy.
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34. Evaluate Alternate Photopeaks for Gamma Spectrometry
Summary:

The gamma-ray photopeaks used in the routine analyses of soil are not the most
appropriate for certain radionuclides. Alternate photopeaks should be used. (ORAU p8,
pl7 #10)

Discussion:

Natural soil contains a large number of naturally occurring radionuclides (approxi-
mately 44) that provide a wide variety of gamma-ray photopeaks. Some of these, most
notably at 186 keV from Ra-226 (186.0 keV) and U-235 (185.7 keV), interfere (are not
resolvable) and must either be ignored, or adjusted analytically. This line is one of the
best for estimating natural uranium (consisting of uranium in its natural isotopic composi-
tion and in nominal equilibrium with all its daughters).

Since both Ra-226 and U-235 are present in natural uranium, we adjust the re-
sults analytically. Comparison of the U-235 activity calculated from the U-238 activity
derived from its daughters’ activities, with that derived from the adjustment of the
186-keV photopeak activity provides a test for the presence of chemically processed ura-
nium that has lost its daughters. The natural uranium present in soil contains approxi-
mately 0.7% U-235, which contributes about 4.6% as much alpha activity as does U-238.
The Ra-226 activity is roughly 20 times as great as the U-235 activity, but because of a
lesser yield of gamma-rays, contributes about the same as U-235 to the 186-keV photo-
peak. At the allowable contamination limit for depleted uranium (principally U-238) the
U-235 activity (for uranium depleted to 0.2% U-235) is roughly 10 times that naturally
present in natural soil and therefore would dominate the Ra-226 contribution and be
easily detectable, even at lower concentrations. At higher enrichments, this effect would
be even more noticeable. The allowable limit established by NRC for enriched uranium is
only slightly lower than for depleted uranium (30 pCi/g compared to 35 pCi/g). For nor-
mal and enriched uranium, other (alternate) photopeaks that do not sutfer from interter-
ence become detectable. These are at 144 keV and 205 keV, and are included in the
multi—channel analyzer library. Detection of observable amounts of U-235 by these
methods would lead to subsequent, more detailed analyses, utilizing a commercial labora-
tory, for isotopic determination of the uranium activity.

Because of the long turnaround time for routine analyses at commercial laborato-
ries (30 working days) this is clearly practical only for final surveys and not for guiding
decontamination work in progress. In spite of its shortcomings. gross alpha and beta anal-
ysis is far more practical for decontamination guidance. Natural soil (at SSFL) has rough-
ly 25 pCi/g alpha activity and 25 pCi/g beta activity. If it were contaminated with depleted
uranium at the allowable limit of 35 pCi U/g soil, this soil would have 6() pCi/g alpha and
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95 pCi/g beta (two beta decays are associated with each U-238 alpha decay). Even a se-
vere loss of radon and daughters would not obscure this increase, especially considering
the statistical analyses that are performed on survey data. Highly enriched uranium, at its
allowable limit of 30 pCi/g, would roughly double the observed alpha activity to 55 pCi/g
with no noticeable change in the beta activity. This would also be easily detected.

Direct detection of U-238 in soil by gamma-spectroscopy is extremely difficult. At
allowable levels of contamination, the 1.001 MeV gamma-ray from Pa-231m is not
detectable, and the 93-keV doublet from Th-234 is not interpreted accurately by our
analyzers. If there were a need for this method of analysis, it could be developed. Little
work has been done at SSFL with unirradiated depleted uranium.

Many difficulties with environmental analyses disappear at concentrations that are
acceptable for decommissioning.

Action:

As needed, more detailed analyses are performed for guidance and confirmation
of soil decontamination operations (see Recommendation 33).

Results:

It is expected that decontamination projects will continue to produce results that
are clearly acceptable to confirmatory surveys and the regulatory agencies.

35. Use Simulated Soil Matrix for Gamma Spectrometer Calibration

Summary:

Soil analysis would be more accurate if a soil-matrix calibration standard were
used to eliminate a 5-10% bias. (ORAU p9. p17 #11; Analytics p10, p17 #2)

Discussion:

Commercial mixed-radionuclide gamma-ray sources in an epoxy matrix contained
in standard Marinelli (re-entrant) beakers are used to calibrate the gamma-ray spectrom-
eters in terms of gamma-ray energy and efficiency. Because soil attenuates gamma rays
more than the epoxy does, radioactivity determined in this manner is underestimated
slightly.

Action:

Several standard solutions have been obtained and will be used to prepare
gamma-ray calibration standards with a soil matrix.
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Results:
Gamma spectrometry of soil will be more accurate.
36. Develop Chain-of-Custody for Samples
Summary:

A chain-of-custody procedure for radiological analyses of samples does not exist
and should be implemented. (ORAU p9, p17 #2)

Discussion:

In this recommendation, the chain-of-custody procedure is a tracer log to permit
tracking where samples are and assuring that results are properly received.

Action:
A tracking procedure has been developed.
Results:
Location of samples and analytical results are being documented.
37. Initiate Auditable Program of Training and Qualification for Monitoring Personnel
Summary:

Records showing the training and qualification of personnel performing radiolog-
ical monitoring should be developed. (ORAU p9, 17 #13; Analytics p17 #1f)

Discussion:

The training and qualifications of the present staff consist of a combination of ex-
perience, formal training, and on-the-job training. Some of this is documented, much is
not.

Action:

A training plan has been developed for RP + HPS statf. A descriptive summary

listing the training and experience of personnel performing radiological monitoring will
be developed.

Result:

Training and qualifications will be auditable.
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38. Establish Periodic Comprehensive Audits
Summary:

An independent comprehensive audit program for radiological monitoring should
be developed. (ORAU p9, 17 #14)

Discussion:

Independent audits are an additional source of guidance in the performance of a
monitoring program such as this, supplementing licensing reviews and regulatory inspec-
tion.

Action:

An independent QA audit was conducted in August 1990. A schedule for future
audits has been developed. Expansion of this and application of other audits will be in-
vestigated.

Results:

Four findings and three observations were produced by this audit. Comprehensive
audits will be performed periodically.

39. Use Quality Control Samples to Evaluate Rocketdyne and Contract Laboratory
Performance

Summary:

Spiked samples, blank samples, and duplicate samples should be included in sam-
ples analyzed by the Rocketdyne laboratory and the contract laboratory as a quality con-
trol measure. (ORAU p10, 17 #15; Analytics p2 #5, 17 #1d)

Discussion:

Analyses of spikes, blanks, and duplicates serve as measures of the performance of
a laboratory. The analytical results for a spike should match the known amount put in, a
blank should show essentially zero, and a duplicate should match its mate, within the
quoted uncertainties. Quality control samples are most effective if they are sufficiently
numerous or if they form satisfactory statistical sets. Since Rocketdyne’s analytical re-
quirements are relatively small, we have relied on the commercial laboratory’s own quali-
ty control and the overchecks performed by its major customers. Spikes, blanks, and du-
plicates are analyzed by the Rocketdyne laboratory, but not in a structured quality control
manner. One of our reviewers has suggested an extension of the DOE/EML Quality As-
surance Program samples for use as spikes in gross alpha and beta counting. Preparation
of QC samples can be a major effort in itself. Adequate review of the results also
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requires additional effort. The contract laboratory participates in the DOE/EML Quality
Assurance Program, and results of this program are provided to us.

Action:

The use of and interpretation of the DOE/EML~QAP samples in the laboratory
QC program will be expanded.

Results:

QAP-XXXII was recently completed, and the samples are now available for QC
use.

40. Conduct Additional Investigations of T064 Contaminated Area
Summary:

Small areas in the T064 Side Yard showed radiation well above background on
contact and may indicate excessive subsurface contamination. An unidentified clay pipe
was observed. The exposure rate was greater in a hole dug in the contarminated soil.
(ORAU pl1, 17 #17; EPA p8)

Discussion:

The observations discussed occurred during the decontamination of the Side Yard
and all significant radioactivity was subsequently removed. The major concern in decon-
taminating an area such as this is that average conditions must be acceptable and “as low
as reasonably achievable.” DOE guidance provides for averaging soil contamination over
areas of 100 square meters. “Hot spots” with activity that does not exceed 30 times the
allowable limit are acceptable so long as the average concentration limit for the
100-square-meter area is satisfied. NRC guidance provides for determining the exposure
rate at 1 meter from the surface which, with most detectors, provides an average over an
area of roughly 3 square meters. The NRC guidance severely limits the possible size and
activity of an acceptable “hot spot.”

The unidentified clay pipe was the sewer drain line from T064. It was sampled and
analysis showed no detectable activity.

The gamma-radiation exposure rate measured in a hole dug in contaminated soil
will always be greater (by a factor of 2-3) than a surface reading because the detector is
nearly surrounded by the radiation source.

Action:

. Decontamination of the Side Yard was completed and the area was surveyed and
sampled. Calculations using RESRAD were performed to determine the allowable



No.: NOO1SRR140115
Page: 52

residual soil contamination (60 pCi/g for an assumed equal-activity mixture of $r-90 and
Cs-137) and reasonable maximum potential dose (36 mrem/year before contamination
and 5 mrem/year after decontamination).

Results:

The T064 Side Yard has been decontaminated beyond requirements and this is
documented in N704SRR990031.

41. Perform Final Environmental Survey Using Radionuclide-Specific Analyses
Summary:

Since work with nuclear and radioactive materials has ended and a determination
has been made that it will not resume, a comprehensive final survey of the SSFL
environment should be done. This should include analyses of all appropriate sample types
for the radionuclides used during nuclear operations at SSFL.

Discussion:

While the environmental and effluent monitoring have shown that no significant
releases of radioactivity have occurred, there is continuing concern expressed by the me-
dia and the public over exactly what constitutes the radioactivity in the environment.
Some sampling has been done at various locations, with radionuclide-specific analyses,
and a study was recently done on the natural radionuclides in rock, soil, and water. Now,
it is appropriate to do a structured, comprehensive survey to close-out the previous envi-
ronmental monitoring. Radionuclide-specific analyses will be done by use of gamma-
spectrometry at Rocketdyne, and by gamma-spectrometry and chemically-selective meth-
ods and other procedures by outside contract analytical laboratories.

Action:
A site-wide survey is in the conceptual planning stage.
Results:
Several methods for performing this survey are under consideration.
42. Evaluate Historical Data in Detail to Improve Sensitivity and Information Content
Summary: |

The final environmental assessment should include detailed review of the environ-
mental data accumulated in the past, that had previously been reported as statistical sum-
maries. (Analytics p2, #2, 13)
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Discussion:

An environmental monitoring program has been in operation at SSFL since ap-
proximately 1956. Most of the data on individual sample analysis is available. While
individual results were reviewed at the time, annual reports summarized these in terms of
the mean, the dispersion (standard deviation), and the maximum. In view of the absence
of significant environmental contamination, this was reasonable for routine reporting.
However, as a recapitulation of the program, the entire set of results should be reviewed.
This can be done using statistical techniques that clearly show deviations from the in-
herent variability in the naturally occurring radioactivity. This can be done on a time basis
for each sampling location and type and on a location basis for each type and time. This
should be done prior to the detailed planning or performance of the final survey dis-
cussed in Recommendation No. 41, to provide indication of any particular location that
deserves special attention.

Action:

This should be considered as a prelude to the final site survey.
Results:

None as yet.
43. Revise Alpha/Beta Calibrations and Use Representative Standards
Summary:

Variations in the loss of radon from soil samples make the current alpha calibra-
tion for soil uncertain. (Analytics p2 #4, 10, 13)

Discussion:

Spiked samples should, as calibration standards, be as free of variability as practi-
cal. For alpha activity in soil, this can be done by spiking to a high concentration, so that
variation of a few picocuries per gram is negligible, or by use of sea sand (which is essen-
tially free of radioactivity) as a sample material.

Action:

Fabrication and use of representative (spiked) environmental samples for calibra-
tion standards will be reviewed and used as necessary.

Results:

Water samples spiked with Co-60, Sr-90, and Cs-137 have been prepared and put
into use.
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44. Develop and Implement Detailed Procedures for Coﬁnting Instruments

Summary:

Procedures containing detailed instructions on setup, calibration, and operation of
all counting instruments should be developed and implemented. (Analytics p17 #1a)

Discussion:

Three types of counting instruments are used at present: an internal gas—flow pro-
portional counter, a thin-window gas—flow proportional counter, and a high-resolution
gamma-ray spectrometer. These procedures should also include QC provisions, and data
interpretation.

Action:

A procedure for use of the internal proportional counter for source calibration has
been written. A procedure on quality control has been written for the thin-window pro-
portional counter. Quality control and operating instructions are included in a procedure
written for the gamma spectrometers.

Results:

All of the needed procedures have been completed.
45. Perform Quality Control Tests for the Gamma Spectrometer
Summary:

Quality control tests on energy calibration, efficiency, and resolution should be
performed for the gamma spectrometer. (Analytics p17 #16)

Discussion:

The Marinelli beaker gamma-ray standard that is used to provide energy and effi-
ciency calibration can be used to track the performance of the spectrometer. These mea-
surements (energy deviation for selected photopeaks, efficiency and resolution at several
energies) should be made as a pre-use or daily qualification test. Control charts should
be kept and satisfactory criteria established.

Action:

These QC measurements are included in a new procedure for use of the gamma
spectrometer.
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Results:
The new procedure has been implemented.
46. Routinely Review QC On Instruments
Summary:

Management and laboratory personnel should be reviewing QC data on the instru-
ments. (Analytics p11, 17 #1c)

Discussion:

Individual QC measurements provide a simple good/bad test of the instrument at
the time. Continuing review provides early warning by considering trends and offsets.
Management review assures that QC is perceived as important and is performed.

Action:

QC data will be reviewed in an ongoing manner to asstre early detection of devel-
oping problems.

Results:
Control charts for instruments are reviewed.
47. Analyze DOE and EPA Samples for Gross Alpha and Gross Beta

Summary:

Samples in the DOE/EML-~QAP, and EPA laboratory QC samples, can serve as
well-qualified blind spikes and QC samples for gross alpha and gross beta as well as
gamma spectrometry. (Analytics p11, 17 #1e)

Discussion:

The DOE/EML~QAP samples are primarily intended to test gamma spectrometry
and radiochemistry and are not qualified in terms of gross alpha and beta activity. How-
ever, these activities can be closely estimated for the mixture and activities of the specific
radionuclides included, and therefore can be used as QC samples for the gross alpha and
beta counter. This is particularly true for the water samples. The alpha activity in these
samples may be too low to be useful.

Action:

Use of DOE/EML-QAP samples and EPA samples, will be included in the labora-
tory QC as practical.



No.: NO0O1SRR140115
Page: 56

Results:

QAP-XXXIII samples are now available and will be analyzed for gross alpha and -
gross beta.

48. Calibrate Gamma Spectrometers for Single Air Samples and Smears
Summary:

High activity on air sample filters and smears should be checked by gamma spec-
trometry. Calibration of the gamma spectrometers for these sample types is recom-
mended. (Analytics p17 #3)

Discussion:

Air samples and smears rarely have sufficient activity to be detected by gamma
spectrometry, but when one does, it would be useful to have an identification of the ra-
dionuclides present. This identification can be done without recalibration for this geome-
try (as opposed to the Marinelli beaker) but is not done as often as might be desirable.
The efficiency factor for these samples is known to be roughly a factor of 2 less than for
the Marinelli beaker (the detector is roughly twice as sensitive for the flat samples as for

the bulk sample). Higher accuracy and determination over the full energy range would be
useful.

Action:

A determination of relative efficiencies for air samples and smears will be done.
Gamma spectrometry will be done on these samples more often.

Results:

More accurate and more complete information on contamination conditions will
be obtained.

49. Expedite Receipt of Radionuclide Standards
Summary:

Radionuclide standards that were needed for preparation of instrument calibration
standards should be-expeditiously sent to SSFL. (Analytics p18 #4)

Discussion:

Several standard sources and solutions had been ordered to permit preparation of
calibration standards. These had been delivered to the DeSoto Receiving Dock. Transfer-
ral to SSFL had been blocked waiting revision of the site—to-site shipping procedure.



No.: NOO01SRR140115
Page: 57
Action:
The sources were transferred to SSFL in September 1990.
Results:
Standard sources and solutions are available for use at SSFL.
50. Hire a Qualified Person to Operate the Laboratory
Summary:

A qualified person should be hired to replace the retired former laboratory opera-
tor. Part-time help should be used to supplement the current staff. (Analytics p18 #5)

Discussion:

The former lab operator retired after a significant reduction in the scope of the
environmental monitoring program (but not due to this reduction). At present there is no
one assigned to use and maintain the lab on a full-time basis.

Action:

Part-time assistance by the former lab operator has been arranged. Additional
training of other members of RP&HPS has been conducted to expand laboratory capabil-

ity.
Results:
Analysis of environmental and facility radiological samples has been speeded up.
51. Use EPA Procedure for Gross Alpha and Beta Analysis of Water
Summary:

The EPA drinking water analysis procedure or other standard methods should be
used for gross alpha and beta analysis of water. (Analytics p18 #6)

Discussion:

Standard methods for gross alpha and beta analysis of water are available from
EPA (Method No. 900.0) and the American Public Health Association (Method No. 703).

Action:

The EPA procedures will be adapted for use, as needed.
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. Results:

Water analysis will be performed by use of a government-approved procedure.
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SUMMARY

The actions taken in response to the 51 recommendations extracted from the 4 re-
views are briefly summarized here:

Recommendation

Response

10.
11.

12.

13.

14.

Meteorological tower

Sampling locations do not reflect

current operations

Sampling locations are not
identified by markers

Northwest rainfall runoff should
be monitored

The procedure for environmental

TLDs was not current

Details of dose calculations
were not documented

Multiple AIRDOS calculations

Use of spiked samples

Lack of overcheck for
calculations

Peer review

Analysis of soil for gross alpha
and beta activity

Reduce temperature for baking
soil

Soil is sieved rather than milled

Washing vegetation removes
fallout contamination

Not needed, not to be installed

Sampling locations were reviewed and
reduced to reflect current operations.
Not in use any more.

Durable markers were installed.

Five gully basins have been installed
and sampled and analyzed after
rainfall.

The procedure was revised to show
the practice at the time of termination.

The dose calculations were specifically
documented.

Use of the current program,
AIRDOS-PC, eliminates the need
for multiple calculations.

Spiked samples will be used for
improved calibrations. Spiked
field samples will not be used.

Additional overchecking of calculations
will be done.

A peer review was performed.

Gross alpha and beta analysis of

soil continues to have practical value.
More radionuclide—specific analyses
will be performed.

The temperature for baking soil (and
for ashing vegetation) has been reduced
to the generally accepted 450°C.

Sieving is appropriate for the analyses
where it is used.

Washing insures accurate determination
of the intrinsic radioactivity of the plant
and is appropriate for these analyses.

D641-0004
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Recommendation

Response

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

Collect and analyze wild animals
and roadkill

Count air samples (gamma
spectrometry) according to
procedure

Do not normalize TLD results
for evaluation

Do not withhold comparisons of
TLD data with State and DOE
results

Conduct a complete systematic
survey of SSFL and compare
results with allowable guidelines

Have an EG&G/ARMS aerial
survey of SSFL performed

Further study of tritium in water

Analyze for Sr-90

Analyze vegetation and animals

Reference survey locations to State
or USGS grid system

Reevaluate gamma exposure rate
surveys for contaminated soil
areas

Detection capabilities of survey
instruments

Evaluate staffing requirements

Cross—train staff

Some wildlife has been collected
and analyzed.

This recommendation was based on a
misconception by the reviewers. The
procedure has been revised to show
the correct count time.

The TLD results are no longer
normalized for evaluation.

The State results were included in the
next annual report. The DOE results
were never released.

A complete survey of building, surface
and subsurface soil, and leach fields
is being planned.

An aerial survey is currently planned
for Summer 1992.

An extensive study of tritium in water
has been completed.

Selected samples of radioactively
contaminated soil will be analyzed
for Sr-90.

Some vegetation and wildlife have
been analyzed for radioactivity.

Survey locations are referenced to the
USGS grid system by inclusion of a
section of the appropriate USGS
topographic map in the survey report.

Small areas of contaminated soil left
in cleanup projects will be minimized
by application of the ALARA principle.

Discussion of the detection capabil-
ities of survey instruments is included
in a recently completed survey pro-
cedure.

Additional staff members are at work.

Cross-training has been provided to
several staff members.

D641-0004
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Recommendation

Response

29.

30.

31.
.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42,

43.

Evaluate need for liquid
scintillation counter

Prepare procedure for radio-
logical surveys and measurements

Revise procedures and establish
schedule for review

Develop guidelines for residual
radioactivity

Develop radionuclide-specific
analyses for soil

Evaluate alternate photopeaks for
gamma spectrometry

Use simulated soil matrix for
gamma spectrometer calibration

Develop chain-of-custody for
samples.

Initiate auditable program of
training and qualification for
monitoring

Establish periodic comprehensive
audits

Use quality control samples to
evaluate Rocketdyne and
contract laboratory performance

Conduct additional investiga—
tions of T064 contaminated area

Perform final environmental
survey using radionuclide-
specific analyses

Evaluate historical data in detail
to improve sensitivity and
information content

Revise alpha/beta calibrations
and use representative standards

Liquid scintillation counter analyses
are best performed by a commercial
laboratory.

This procedure is being prepared.

The procedures are being revised and
will include a specification of the
review schedule.

Guidelines for residual radioactivity
have been developed by use of the
DOE program, RESRAD.

Gamma-spectrometry and radio-
chemistry will be used as appropriate
to identify radionuclides in soil.

Useful alternate photopeaks become
effective naturally at contamination
levels approaching allowable limits.

A soil-matrix calibration will be
prepared.

A tracking log will be implemented.

A summary of training and qualifi-
cation will be prepared.

A schedule for audits has been prepared.

Samples from the DOE/EML-~-QAP
will be used to test laboratory
performance.

Decontamination of the T064
Side Yard was completed.

This is planned to be done.
This is planned to be done.

Some spiked water samples have been
prepared.

D641-0004
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Recommendation

Response

44,

45.

46.

47,

48.

49.

50.

51,

Develop and implement detailed
procedures for counting
instruments

Perform quality control tests for
gamma spectrometer

Routinely review QC on
instruments

Analyze DOE and EPA samples
for gross alpha and gross beta

Calibrate gamma spectrometers
for single air samples and smears

Expedite receipt of radionuclide
standards

Hire a qualified person to
operate the laboratory

Use EPA procedure for gross
alpha and beta analysis of water

This has been done.

QC tests have been included in the
procedure for use of the gamma
spectrometer.

Control charts are being reviewed.

DOE/EML~QAP samples will be
analyzed for gross alpha and gross beta.

This is planned to be done.
The standards have been received.

Consultation by the former operator
and training of others has resolved
this problem.

This procedure will be adapted as
needed.

D641-0004
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Appendix A

Excerpts from
DOE Environmental Survey
Preliminary Report
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Office of Environmental Audit
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Preliminary Report

DOE Activities at
Santa Susana Fieid Laboratories
Ventura County, California

February 1989
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Although the burn facility has not been used since April 1987, 1t is available for use in the future.

Utiizatior of cnierinated solvents and freons 1s small. During a 1987 survey (Remiey, 1987), annual
use of metnyi chioroform was estimated to be about 630 pounds per year. This survey aiso estimated
annuai use of ‘reons (mostly freon-12 anc freon-22 in air conditiontng) to be aoout 1,450 pounds per
year.

3.1.3 Environmental Monitoring Program

Ambient Air Monitoring e
> 4 o

SSFL operates a netwark of sight amoient air samplers (see Figure 3-1), ‘% ~Rich coitéet pantéulate
sampies ccnunuousiy. Sever samplers (A-3 to A-9) are iocaled near major >ouc=s of downwind.
These collect a sampie every 24 nours on a 37 mm diametar °nher ata, ‘low eo. 2: cubic meters per
gay. A somewnat unigue arrangement of harawarg: aHows air. ﬂow 1o be swnme a fresh filter
sacn mianign:. Seven samopies are coHec:ec eacw wee~< one. sarw:ne represeniative of each of the
orececing 7 cavs. An eighth sampie (A- 10) is co{!ez'ec adnacenf 10 the sampier near 3uiiding 160
(A-2) Tmissamoie s collectea over a 7-r~av oe' "d m_s, N 1otat. anout 2,53C sampies are collecied
2acn year. Samoles are cour:tec-for alora anc~:;e:a radiat:on following g ‘2C-nour deiay o allow for

gecay ¢’ racor anc 'roron Va.Jgntefs

\Aanv Ox e aify cf'm}es are near or Delow ne meinoc detection iimits (MDL). =or exampie, in
. ’987 °° se'co‘:;o* e aloha measurements arng 64 percent of the beta measurements were below
VDL Anh..oucq-tre 7-day sampier provides information which serves many 2uroosas, it srovides an
axcetiert quality control ¢neck on the daiiy sampier. in recant years tnere nas been excellent
agréér}xen: sevwneen the daiiy and 7-day samples. For example, in 1987, the catiy sampies shnowed an
average (see “abie 3-4) of 0.0019x 10-"2 uCi/m! for aloha radicacuvity anc 2.027 x 1C-"2 uCi/ml for
peza. Durmg 1987, the average of 7-day samoles showed C.0015x 10-"2 .Ci/mi fer alpha and
2.0289x 1C-"2 sC/mi Tor beta. Typically, 68 percent of the alpha measuremerts and 2 cercant of the

peta measurements are below MDL for the 7-day sampies.

tack Samoiing

All stacks known to contain any significant quantity of radionuclides are continuously monitored at

(V)

SFL. ring "987, wrisinciuaed oniy Buiiding €20 and the stack serving Buiicirgs €21 anc 022, Prior

t0 July 386, 2uiiging 055 was also monitored. Quring 1988 (including the cn-site portion of the

3-18
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Environmental Survey), 8uilding 020 was essentiaily inacuve. This presented the opportunity to
perform maintenance on the sampiing and analytical equioment empioyed at 8uiiding 020.
Sampiing at Buildings 321-322 consists of continuously coilecting a sample of gas withdrawn from
the stack. A flow rate of 62liters per minute provides samoiing that is approximately isokinetic. A
fiiter with 3 mucron peresity is changed weekiy. A detector mounted nearby would alarm at any
rapid build-up of radioactive material on the fiiter. Additional precautions to prevent large
discharges ‘rom the stack come as a result of frequent monitoring of the pressure drop across the
HEPA fiiters and monitering (primarily for empioyee heaith purposes) conducted within the ‘{wo

. .. ést “
buildings. : ST

Ry

Zmissions fram <he INVICF comoiex nave been low for many years. ecant resuits are stmmairded in
¢ Y e > 4

Taole 3-7. 3etter pracision results, because fewer measuraments aré c‘ose :o‘ deiectidr*"irrits than

with ambpient air measurements. in 1987, 31 percant of .We a}pna 'neasurements and none of the

bets measurements were below MDLs. R LT

< N - Ll

The annual meritorrg report Jdsuaily cohiairé" stare'ren* sucn as: "The effectiveness <7 :he air

cleaning systems is avicent from the fact tha‘c J‘e a:n‘osnnerxc affluents are iess radioactive than is

ne amoiert air’ {(Mcecere, '°88b7 ‘n 1987, ‘.I"IS.NcS cerracs “cr the zmissions frem 3ulicirg 229 and

for the DeSowo cuxici?cs Tabte f7- s'ncws' nocwever, that amissiors ‘rom 3uiidings 021-322 were

nigrer than tn.e er'uualent amoleﬁt air. Nevertheless, controis are effeciive ana tre total

cxcacqu‘y re!ease i5 cw- tn 1987 the totai reieased was 'ess than | percent (0.17 percant aipha,
. ],.47 jefl_.-L LDé'__alh

e coroorvate OCE gutcetine.

e
»'

Vlcgalirg 2y ARDCS-ZPA is usec to estimate dcses 0 re generzl poouiagtion. Doses are not
5LCst mxaxly ziffarent ‘rom zero. for axample, the averace ndividual dose 1o a person .iving within
an 30-<m rzcius was 3.5x 10-" mrem in 1987. The totai dose fram all sources, including natural
tackgroung, is about ‘80 mrem. Total dose from SSFL, inciuding airect radiation, will oe discussed

more fully in Seczion 4.3.
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TABLE 3-7

RMODF ATMOSPHERIC EMISSIONS
SSFL - VENTURA COUNTY, CALIFORNIA

No.. NOOISRR140115

Page: A-6

Tozai Radioactivity Reieasec (Ci) Annual Average Average Ambient Air
Year Concentration Concentration
Alpha Beta Beta (nCi/ml) Beta (uCi/mi)=*
1987 2.5x 107 1.2x 105 51x10-15 29 x 10-'5
1986 a6x108 1.3x103 40 x 10-15 7310775 .
1985, 3.9x 108 9.0x 106 39 x 10-15 "~ 35 1053
1984’ 7.24x10°8 3.7x 70 1.1x 108 33270
1983 4.7 x 108 1.1 x 106 3.4x 1045, v - 32x10°°5
1982 2.4 108 0.5% x 10-8 1B 105 22 x 1015
1981 <.87 x 108 2x 106 o2 x‘}b:f s - <120 x 10-°5

. o - Ll
Source: Adaptec from Rocketcyne Anniug: Monjtoring Reports (1981-1987) by DCE Survey Team.

*  7.day sampies at SSFL 3uilding 100 from 1385 fo 1988; 4t DeSoto Site from 1981 to 984,

3-20




No.: NO01SRR140115
Page: A-7

3.1.4 Findings and Observations
3.1.41 Category!
Naonre.
3.1.42 Categorv!l :
None, : ‘
V4 Sl L
3.1.43  Catecory 'l ; -~
None. . i |
3.1.44 CatsgorvV

Lack of letacrcicaical Tower. Lac< or a mez cQFOIOglCaI tower couic resultin inaccurate dose

assessment e -«e,.go-‘»;n. 'nschef;uleg‘-rezease. WiTncut 8 mMetacreIogical tewer 2Svicing
currant winc -specc ancx dxrnc ion. data, iT 's nOT oCssible O accuratety grecict tre arsa of
xmpacA ot an JF‘SC"‘.‘.’CUIEG re'ease In sCeition, arnuai calculations cf the air gathway cose 0
_the ocoutaz-or‘ us.r'g the AIRDOS-ZPA ccmputer mcde! may De in error, sinc2 21d and

";ﬂaporcprzate-r_:‘rcr...at.or-. Zrom <he 3urbank Arrzort (2APY s used.

© 1t nas Deen assumed <hat the 3AP informaticn is acecuate because soper ‘winds accve “hesite
’ ;are similar 10 wocer winds at BAP, 22 miles 2ast of "ne site. Fcwever, data taxer ‘rom a
meteorologicai tower that was operated in Area il during 1960-196 ' shows some diffarances .
For exampie, Gata ‘or the NNW through NE quadrant (that is, the sum of the frequencies from
the NNW, N, NNE, and NE segments) indicates that the wind is from that direction 41.7 nercent

of the =ime at 3AP out varies from 33.8 percant of the time (winter) 0 12.0 percant ‘summer)
at SSrL.
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asbestos exisis in the area. SSrl has not ‘nvestigated the area to determine the source of the
asbestos.

3.23 Environmental Monitoring Program

Environmental monitoring of soil and vegetaticn for ragioactivity was imuated in 1954 at S5FL and
has continued to the present. The current pragram s directed and performed by the Radiation and
Nuclear Safety Group of the Heaith, Safety, and Envircnment Department. The intent of-the
program is to adequately survey environmentai "aCioaclivity 10 ensure that nuclear ooe"ag ons co
not contribute significantly to environmental “agioactivity \Moore, 1988). Tre xocatxors sctcctér' cr
on-site samph/g were salected in the mid-195Cs (prior to SRE consgrucnor) basec or. \..e .,1ar-rea
iccations “or reactcr axceriments. ~ne lacauers ‘or menierng m:ve ~ot J»C'TTICBF‘.L v gés LrCs
the originai seleciiens w~ere mage, althougn sit@ Operatons have’ ¢nangeg” reiative <0 zotsnual

. - N I .

radioactive sources ‘or contamination (see Fircirg 3:2.4 1.1). 7.

The current grogram of soil monitcrng '3n51sgs or <ot }ec:mg 48 samoue< ‘rom on-site 2nc oTi-site
locations up to 16 <iiometers (1C rmies) jrcm he ac uwon a quarterty basis (Niccra, "384;
Moore, 1986). Figures 2-4 angd. 3-3 show or'.-site.. and off-site sampling ‘ocatons. S&mcies are

collected ‘rom an uncisiu r.:)ec ar=a mznin S meters (50 ‘eer) of me ‘occator siEc © e
Radiologicai :qvnrormental Mor‘uor r‘g s-ccram cocoment (Mocre, 1886). No samgig cczucen
markers are uSeq m '*"e qe‘d o gefme -‘he ares =0 =e samoied. Tne samgoie s coilectec Zy sCTOTING

up aoproxrmatety CO f'rams of saii fram <he ce 2.5 <m {1 inch) of soil using a Slastc sccee. The

sample i i5 prepé;ecr ..x-:.rymg, sievirg on a 1.5 mm Csers <ruciore, and sprezding witn 2:Cccnct 3 3

coppejﬂpianchét;-Anaryses are performea oy ccuntrg ‘or 'CC minutes ‘or gross aicra 3rc 2ross Jeta
at'a'n_on-site laboratcry. The opatance of ne -aw samoie and the ‘urmacsg samcie zr2 inen
comb‘o%nteu anc gamma scanned. Jata ara:ysas are reviewed Dy ! four site cersorrel. " ~g semgies
are collected and anaiyzed by the same zerson, ard the samples do not leave the samoiers
possession. No formal tnain-of-custoay s sseq. Semiannuaily, sampies are coileczea 2y S57L and

aralyzed off-site for piutonium by an indepencent Jaberatory according 10 NRC guicetines.

Vegetation monitonng for radicacuivity, 'wric was conguctad with montnly soii moniterng, ~Nas
discontinued after 1985 when SSFL also deciced <o reduca soil monitoring ‘rom monthiy ¢ suarterty

intervals.

Compilations of scii and vegetauon mornitoring data are presented in Tabies 3-3 anc 3-3,

respectiveiy. As grevicusly discusseg n Secticn 3.2.7, ‘re zverace of on-site ragicacTivis, iravuca

values for soil ang segeration are simiiar i “re average of ofi-sita vaiues.
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TABLE 3-8

SOILRADIOACTIVITY DATA 1987-1957
SSFL - VENTURA COUNTY, CALIFORNIA

arage or Range Cii-Site Averace or Rarge
gl {pCirg)

23
‘ ."":Je"e\:r Apra ez N:;_?;;SOT A.cre 3ewa .
28, - R 28 48 227 24 %
. ~ 1

267 26 i 23 2z 2
232 Rl 28 IR =
258 22 28 28 23
05 24 . .48 £33 23
383 25 48 1 038 23
3.8% 2% 138 05 23
.50 S2a <8 £.38 23
135 .38 28 >33 22
4. 283 22 8 -2 24
oonss 22 28 733 22
536 23 8 2.36 22
250 23 8 .38 22
$.50 23 18 0.5 24
237 28 28 ¢.3 2a
.36 25 28 C.57 24
235 25 8 s 33 23
547 27 28 C.48 23
12 27 8 .22 28
n.a7 26 18 0.8 26
0.41.0.42 28 a8 0.38-2.39 24
0.40-0.41 29 48 0.43-0.24 25
3 5.16 36 112 0.46-5 &7 29
2 SRR 32 209 0.40-2 22 25
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TABLE 3-8

SOIL RADIOACTIVITY DATA 1987-1957
SSFL - VENTURA COUNTY, CALIFORNIA

No.:

NOO1SRR140115

Page: A-12

PAGE TWO
On-Site Average or Range Off-Site Average or Range
(pCi/g) (pCug)
Year
Number of \lumber of . .
Samples Alpha Beta Sampies Aipra Beta .

0.41-0.43

0.38-0.42_f -

1962.. 1a7 | 0.42-0.24 a8 as3 | 0.3s-2.a1% | a7
1o6 ¥ 120 | 0.30-0.37 38 158 | 92233t ) Ee
1960 115 0.34-0.41 23 362 0.27:3.37 19
1959 107 0.43 T AR ‘a
1958 80 0.27 3 2309 T § 225 10
1957 64 032 ° " 3% 3.35 1

Source: Adaptea frem Moore, 1987, and'Moor’e-,"qndatéc.

3 The ¢hange .n zicna, ac4vu/ atter |°8; srne result ST 3N mercves 2
ainer man

proviges a rue ,Téasure of. alpha acuvity 0 thick samoles rat
"' ‘latues for-. 1087 using the pricr methog woulc 2e 3.37 for ne cn-site

average anc- 3. 8_1 ‘or .he o?’-sate average.

used Dl’EVIOUS:
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TABLE 3-3

VEGETATION RADIOACTIVITY DATA, 1985-1957
SSFL - VENTURA COUNTY, CALIFORNIA

Onr-Site Averzge or Rarge Cfi-Siz2 Average or Rarge
{pCirg-asn) (pCi/fg-asn)
Vzar
Number of Aion se Numper of Alona -
¥ se%e \ ! 3213
Samples me Sampies P
T
19852 124 :.8 EE =3 a7 e
198¢ca 124 12 I8 28 5.2 136

1983 tad 218 -2e -8 Comdize ez

1982 124

o
(e 3]
|89
[ds]
I
&L
~J
(V9]
O

O
o ¢]
-
[ &Y
o
[ 3]
(]
(¥
~1
L
(&S
0o
(@]
N
S
(3]
Vel

*98C a4 0.25 RN - B SR 22
1979 24 322 133 8 2.23 3a

\
1978 "2a 0.2z s6 - 28 2.22 23
‘977 112 222 EEN =2 Dl 22|
"976 "ia o3 [ s 2 | i S

N
>
| 5N
&9
O
[39]
(@)
)
[
i
w
(W}
¥}

1
i

9

g7 e b caa 3.2 2z ! -4 22
972 " 114 2.23 i3 28 236 25
a7 ol 9.24 "2z =3 2.3 32
1970 1a4 023 ‘33 8 2.3C a2
‘963 a4 540 sz | 8 236 2
1968 144 0.5 3 18 6.3 205

967 144 5.52 235 | 23 3.39 203
1966 144 0.37 CER 2.37 RE]
1965 144 n0.33-2.35 62 22 BN 38
1964 152 0.49-2.30 2 293 0.30-0.51 31
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TABLE 3-9
VEGETATION RADIOACTIVITY DATA, 1987-1957
SSFL - VENTURA COUNTY, CALIFORNIA
PAGE TWO
On-Site Average ar Range Off-Site Average or Range
(pCi/g-asn) (pCijg-ash)
Year
Number of . Number of ) .
Sampies Alpha Beta Sampies Alpha Bcita L
o
1963 156 0.43-0.44 465 4586 0.36-0.37..{ 7"~.388 1
1962, 147 | 0.44-035 | 500 453 0.42:0.84-| . 06 E
1961 120 0.32-0.35 224 453 [ 325029 [, 246
1960 15 0.31-0.35 137 o362 | 0.21:025 | -7 136
1959 9 0.29 212+ | 2937 2| 018 168
1953 65 0.57 g83 =1 250§ 039 355
1957 38 ti. o208 [ o304 2.89 200

Source: Adaptec ‘rcm Moore, 1987, and"Mooréiundat'e‘c.

3 Thecnhance'n ;lﬂnaac ivity 2fter 1983 s-“he result 37 3N Mecrovec {aleraton metnce that
provices a ir<e TEasure of-aipna aC’lVltv ‘n thick sampies rather nan the relative values
used prewous‘v.' ‘/aiues for- %985 using the pricr methcc woulc ce 0.19 for ire cn-site
average and‘ .23 ‘ar Lhe oﬁf site average.
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3.2.41

No.: NOO1SRR140115
Findings and Observations . Page: A-15

Categorv!

None.

3.2.4.2 Cateqgorvli

3243 Gategorv i L el

None.

Known and potential on-site soil contamination. nhere are at least v.WO a:eas where soil is

known to oe or may be contaminated with ramonucnces rgamcs métaﬁs or other hazardous

substances. A description of each area and thg-,.kno_wn or s_uspected contamination is

presented beiow. <L

."‘I")

a. Old Sccium 3urn PiyBuilding 856:"'-."'H‘e.."_q_pera't.ion of this facility during the 1960-1970s
time pencc r'or- 'g*’.eahmg and cisoés:éz of sodium-contaminated components, dispesal of
other ac‘wazec meLax eaummnnt anc disposal of various arganic compounds has resulie
in SOLF uoman’\matlonau anc near the facility. Recent investigation of the area for the

':C:-RC'_A.-Procram A.Phase I} - Site Characterization (Olson et al., 1987) revealed soii
. confammat:nr in the snailow subsurface soiis in an area covering aporoximately 4,630 sc.
mete:s'(Su 000 sa. f.). The soii contamination was found to be principally voiatiie organic
compounas, metals, oil and grease, PCTs, PC3s, terphenyis, and biphenyls. Taole 3-10 lists
soil sampie concentrations resuiting from that investigation. Because of the possibiiity
that radioactive wastes may have been buried there, soil samples were screened in the

fietd for radioactivity.

Any sampies indicating radioactivity were not taken to the laboratory for anaiysis. During
a previous investigation and cieanup attempt in 1980, one area was found to be
radiocactiveiy contaminated by a piece of buried equipment which was removed from the
site. The piece of "pipe-like junk" registered greater than 3000 uR/hr (Lang, 1980) at the
surface. Other meter readings taken of a dark sediment layer in the lower pond area

generally ranged from 20 to 50 uR/hr. A later study for radioactivity was performed by
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TABLE 3-10

SOIL SAMPLE ANALYSES - SODIUM BURN PIT
SSFL - VENTURA COUNTY, CALIFORNIA

No.:

Voiatile Organic Compounds
Concentration mgrkg

Metal

s

LS “Metals

Compound
Low High

Carbon tetrachtoride na 500
1,1-Dichioroethane nd 430
1,1-Dichioroethyiene nd 90 .
trans-1,2-Dichioroethyiene nd 227 .0
Ethyl benzene na cad

| Freon-TR nd 3100, -« -
Tetracrbroethviene ~a Too1200 -
Toluene ac " -7 .800 -
1,1,1-Trichlorcetnane ng - 1840
Trichloroethyiene g . - w740
Trichloroflucromethane “ nd- el 78

.| .. Comcentration mgrkg

Caamium - ]
Chromium . ) i 7 G
Copper A 16 153
Lead .« 0w T e 10 864
Meréury -0 el na 3.0
A Nickel T e 13 129
S " Otner
C:&fﬁpouna/Analyte Concentration mg/kg
Low l Hign
O1ii ana Grease 24 3600
Diesei Fuel na 375
PC3s nd 12
PCTs nd 1.4
Biphenyis nd 35
Terphenyls nd 48
pH 7.° 10.2

Source: Adapted from Qlsan et al., 1987.
nd = Nonedeteced.

NO01SRR140115
Page: A-16
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taking gamma readings at one-meter above ground on a three meter grid spacing to
locate potential hot-spots for soil sampling. The results of that study had not been

finalized at the time of the on-site portion of the Survey.

b. Sodium Reactor Experiment (SRE} Watershed - Soii in the vicinity of the former cooling
tower, and storm water impoundment may be contaminated with asbestos. A one-time
sampling of storm water runoff from this area revealed levels of asbestos fibers and
structures in excess of 220 million per liter (EMSI, 1987). There are several potenﬁal
sources of asbestos in the area, in particular a fire which destroyed the coonng'towef ror
‘the SRE contained "Munters Fill" which is composed of asbestos. DxSCussxon of *he sur’*ace

ater sampling is discussed in Section 3.3.3. . T %

3.2.44 Categorv !V ‘ R

LR

.

1. Soil monitoring program deficiencies. There-are geficienties inthe soil monitering program

which make it inadequate for current sité conditions. ine deficiencies inciude:

a. Sampling tocations, for momtormg sml radioactivity, as well as other types of

contamin ants, dt; not reTlect Currem ooeratlons Past operations at the site wnicn
included -apprommately ten exoenmemal reactors, siorage of radicacuve fuei, anc
faczoac‘ﬂve waste han,dlmg requ:rec a specific monitoring program relative 10 tne iocation

‘D, ooe'a'txons du‘rlr:-g that period. The current operations at the faciiity are difTerent than

Lne past,‘m;t-sonl radioactivity is still monitored at the same iocations.

*.b. Field sampling locations are not identified by markers. The lack of permanent fieid
markers at soil sample collection locations could result in errantly located samples from
substitute samplers, or new samplers replacing the current personnel. The lack of a

repetitive sample location couid invalidate the evaluation of annual changes in soil

radioactivity at a specific location.
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in the central portion of ArealV. During extremely heavy downpours, these basins would

occasionally overflow and follow natural drainage channels toward the north. Building 143's basin is
no longer in use, so the discharge valve is left open to drain off storm water. The basin at Building
028 continues to serve as a catch basin for runoff from the RMDF area. It is equipped with a
radiation maonitor connected to an alarm system to provide warning of any radiocactive
contaminants. Thus, there should be no possibiiity of off-site releases of contaminated wastewaters

from this source.

3.33 Environmental Monitoring Program -

SSFL. has been issued an NPDES Permit to release “fiitered domestic wanewater arc- r‘dustrxai
was;ewater‘“ﬁ’rom its ~wo principal retention basins (R-2A Pond an D'-'q"me*'e" 9ond) suoyec‘. o]
criteria listed in Tabie 3-12. Total flows are combined 0 ccur.ulate dlscharge aoacs ror cemparison
with criteria. There are also a number of additional reculremems wnlcw pe tain to SSFL's two
sewage treatment giants (see Table 3-13). Momtc'rmg 'eqwrements are spe'lec out :n getail In

SSFL’s NPDES permit, as are notification and re:_:o,rtmgtpquxrement&.

Since SSFL can contrei the release of its wastewaters and orowde compiete analysis of cond water

pricr "0 reiease, it <3n 31masL always crovxce NF"atE‘IE' ‘Nastewater Treztment or ~Cic-uC ume §

necassary tQ artain ’OFT‘CHanCE wr{h dHc:‘.arge requirements. As a resuil, s comeiiarcs -2cora s

ﬂefnplary cors.s‘ef'tfv acmevmq comohar'ce 99 percent Oof the ume. A recurring wngiation or

oerr'nt ]lmIIaIlCFS..J'Ougﬂ ?are is the maomty 10 achieve an average final affluent concantration of

15 oe'ce':t by we'gh.. =1 he average sewace treatment infiuent concentrations of 3C0: and ctal

susce"a’ec sohds-{;S:;. Juring extended periads of iow activity ¢n-site, incoming <orcarirations of
3OD and 7SS in the raw sewage are so lcw that the 85 oercant removai recuirement |s very difficuit
0 ach:eve. For axzmcie, even though an average influent 30C: concertration of I mg/l was
reduced io0 an average monthiy effluent concentration of 9 mg/l (30 gercant of the eaffluent
concentration limit}), the net removal was only 79 percant of the iniet flow. Therefcre, the mandateg
85 percant removal requirement was not achieved. Similarly, incoming concentrations ot 27 mg/l of
TSS wera treated anc Siitered down to oniy 8 ma/l TSS in the effluent. Fowever, Secause a7 “ne low
incoming load, this removal was only 78 gercent. The effluent tnerefore faileg to zcrieve the
85 percent removai reguirement. Whenever the incoming raw sewage is more reprasantative of
normai loads, the two treatment piants consistently achieve 94-36 percent remavai znc are in

compliance with all recutrements.

S5¢h reitease from Tme Perimeter Pond and R-2A Pond ‘o 2eil Caryen is maritarec anc -2oorted ‘o

the Regicnai ‘Water Zuaiity Control Board. A review of NPTES mcnitoring reporss snoweg tnat S5ri
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methylene chloride (Rogers, 1986), runoffs RD-3 and RD-4 ircicate that there may be some carryout

of this organic from AreaiV. Similar concentrations at locations RD-1 and RD-3 are not iikeiy 0 de

reiated to DOE operations, because of their distance from any DOE instailations.

There may be a problem with other contamirants in the ~crih-dound runoff. Sirce this runoff s not
routinely monitored as part of any ongoing SSFUArea IV surface water monitoring orogram,
undetected release of contaminants may be occuring. Inageguate characterization of surfaca-water

runoffs prevents SSFL from identifying potential orotiems {refer to Finding 3.3.4.4.1). Fer exampie,
p ying p

ashestos data in Tabie 3-13 show highest measurements .n wo locations that drain nor:r.w.:rc xrom

SSFL.. Sample RD-¢ from the area benind Buiicing 163 contained the s.rgxe Fnc:r\esL mass

concentration gf astestcs at 4,3¢6mg/l. Structure counts were read at 25 il cr. :u:l.C....»:‘ ser

liter, of whicn 163 miilicr were cnrysoule ficers (215, "387Y. Caiiforma nac :JFO"CSG

risk level” for ingestirg asbestos from arinking water of 7‘0 m;lhon ﬁce-s oer Gc‘/ 50 e 3D-4

runoff fiber content was at 118 percent of the procosaq, evei-_ .oweve' g s ex eme!y uniikety that

any of the asbestos ' ine runoff toward Meter Carfyon con. c =ver af?ec'wvater suopiies n ne Simi

Valley. G

[ s, T »

L.t

Even though SSFL uses 2ottled-water as 1s scie sofapnie water source, the ‘resrwater gistmcution

system IS rouuneily anan ';ec ‘»"cr radicac:;vri/ srC Z&CI2r010GIC3 Oarametsrs.  Samcies for
radicactivity measss _.‘.e"ts are cmlec'eﬁ Terinly rom TwO widely Separaisc sources on-site.

in 1986, the. avﬁfa'ce r’(os : 1pna-fneasure lent vas 5.35 = 3.39 oCi/l ana tne corrasponcing average

ross beta rreasure en.:i :vas 3 J8 = 0.95 oC./! “or re 24:amples. ‘rmaividuat sucoly wetls 3re aiso
g :

. analyzca tw'taa yEET-7or Tne three most Jsaa werls, The “ClicwIng average values vere ~acerieg for

1986 ard 987' -

Acuvity in pCii

‘Wetl Yeaar

Gross Alona Gross 3eta
\WS-3 1987 106 = 3.5C 3.96 £ 0.583
We-12 1986 7.79 = 2.2 4.93 = 0.07
WS-12 1987 12.97 =z 5.19 3.70 = 1.21
WS-13 1986 9.72 = 3 1434 £90
WS-13 1987 3.39 = 2.28 401 £0.32

3-55



No.: NO01SRR140115
Page: A-20

All average measurements were belqw the recommended levels for drinking water, although an’
occasionai incvicual gross alpha reading exceeds the 15pCi/l recommended leve] for drinking
water. The bactariological analyses are uniformiy reported at coliform counts of <2.2 MPN total
coliform per i2C mi of sample, a count common to ail 99 samplies taken in 1987, Samples were
collected twice monthly from two storage tanks (cantral storage and the westernmost tank) and
from Well WS-13, whereas Wells WS-5 and WS-12 were sampled monthly. Other locations in
scattered buildings were sampled once a year. From all available data, the freshwater system’s.
quality with resoact to radioactivity and bacteriological considerations is uniformiy acceptable Déta

on non-radioactiva chemical parameters is not routineiy colieczed, since the system coes nOt serve.as

a drinking watar suoply. e
Sedimenrt samoting programs for radicactivity are conducied monthlv for se'ec: idcations,

including severai wnich could be affected by DOE activities. These fecatnons Inc*.ude 'de from the
bottom 97 tne 2-2A Pong and from sediments deoos.ued m Me dramage cstcn leading to Beil
Canyon. DJate ‘cr '985 and 1986 are presented in- ‘cole 3—10 ‘Wa’cer samples covering the same
periogs are aisc srasented for comparnson l-n 986 ne.a ac‘:.vuv-m sediments anc water for both
rocations was sugntiy nigher oy 3 to 7percent Arpra‘ac xvmes ‘prasented a different pattern. 3oth
iocations snowec & 20-30 pe'cent decline from 985 0 986 in sediment aczvity, but a 35-30 percant
cainr Waisr vy, AH —-easuvements ndrcatnc -elztively low levels of gross radicacuvity we!
selow tre crirv ng -J_ft renzaria for r;omac*rv‘ 1y, W!In NOo serious denosition of aciviTy in cn-site or

off-site secime bl S e

. omccxocc‘lve parameters 2xisis Tor an- or oif-site locations, Sossidly Decause ail
zata .'or‘. rac:":"'ca{::v:ty incicate minimal likeiinood of propiems with off-site mgration of
conamirants s~ 357U anc/or DOE ogerations. Mcnitoring regquirements imposec oy the site's
NPD' nDermit anc 2-oposition 65 appear to be the fuli extent of surface water measurements at the
site. Otnar sar-z:.rg appears to be related to speca! events, such as spills, leaks or the need o

CNaracsarize new 125t soiutions.
3.3.4 Findings and Observations
3.3.4.1 ztegenv i

Nore.
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TABLE 3-16

RADIOACTIVITY IN SELECTED SEDIMENT SAMPLES
. SSFL - VENTURA COUNTY, CALIFORNIA

Gross Radioactivity Measurement
Location Activity Unit

1985 1986
)
Pond R-2A: .

Sediment Alpha pCi/g 31.4%6.0 26321305

Beta pCi/g 240 £ 11 "-.;"-f247,83';' 0.5 f

Water g Alpha oCi/l 3.07 £ 19sw | ag=E70

Seta oCi/l 3.29 :

i
(@]
~|
N
|
Uy
b
1
I

8eil Canyon Drairage Ditch: Lo

Segiment Alpna .. ;"JCE)'g ?9 +55 154544
7

geta - |- ~pchat. 22

[Ye]
N
(&)
N
]

N
()
(o]

Water |aipha ] “pcin T 138 270

. 1{3eta 1 oCl 2,29 = 9.7% 250 = 2.32

‘ Source: Moore, 19863 and'2987. -7 .-
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1. B-886 Socium Drsposal Facility Runoff. There is a potential for the release of contaminateaq

runoit from the 3-886 Sadium Disposal Facility due to inadequate control of stormwater ryr-
on and runoff. Soils within the burn oit areas of the facility are contaminated with
chiorinzted crganics, heavy metais, an.d low ieveis of radioactivity, principally cesium-137
Although the limited amount of testing of runoff has not indicated that elevated levels of
contaminants are migrating downsiope, the exisiing diversion siructure may a»{‘[bw
stormwater from areas upsiope from 8-886 tc enter and ieave the area. Sar"onng cor*e,m
compliance with Proposition 635 at points downsiope from the 3-886 area mcx‘cated .hat tne'e

was some transport of arsenic, chromium, ana iead, atbeit at low concentra-"cns (be*weav\

C.74 anc 0.32 mg/l). Referto 'naings3.2.23arc2.3.2.3 “or accmona: tnror-nauon re’garc.ng
[ o . FSTE B

this prebiem. T -

3.3.43 Catsgorv !l Ao ey
A o
Nore. T

3322 Caecev V A K
1. Su"acn "f"arsr '~-'\}’or~i‘for?r)c S~ocram. The current SSFLAreez !V surface waisr moniionng

orogrqr‘ "OES ’10' IF‘C ude any oerodic samonrg (e. c.,auring rainfat! events) of runoff leavmg

« -

".'we s.te a"c sn::erx g Vieler or unkie Canyors o tne norih of Ares !V, This lsula resuit

'unce-ect-se -aleases of contamirants off-site. “or example, the single atiemot 0 coliect

- runofi curng the Prcoosition 83 sampling anc anaivsis arogram did indicate tnat aspnesios

contamingticon in surface water runoft from iocation RD-2 (the area perina 3ulicing 163, the
2ox Shop) 'was as high as 225 million structures zer fiter, of which 163 million were chrysctile

"

Tibers. The State of Caiifornia naa iisted a “sigrificant nisk level” for sucn finers as 140 millior
per day wnen ingested as potabie water. Whiie 1t 's uniikeiy that the present release could
aitect watar suppiies in the Simi Vailey cownsiope of S3Fi, the fact that tne reiease was
occurring undetected until Proposition 65 required SSFL to consider runotfi sampling raises

guesticnrs about the adequacy of the monitoring orogram.
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4.3 Radiation
431 Background Environmental Information

The potential sources of radiation at the SSFL Site can be described by assessing inaividual media
(i.e., air, soils, surface waters, and hydrogeology). Each of these primary pathways is responsibie fer
radionuclide transport and potential contamination of ambient air, soiis, drinking water,

groundwater, vegetation, and food.

Ambnent/adla*lon in the vicinity of SSFL is a conseguence of both natural and 'ra‘n-mace source<
These sources irciude cosmic radiation, natural radioactive materials nr‘. the sqnz a*".d ouilcrsg

materiais, fallout from past atmospheric weapons detonations, and reieases OTTgCIOa_C'El_VE rﬁaterua:s
from nuciear power plants and other faciiities hancling rag’ioac‘i:d’e maten;.!"sz\}vor:cimiide. These
reieases can result in public dose from tre intake of or e;Ep;:ﬁure"16'-radi"b"actzve' mazterials in arr,
grinkirg water, and food. The most sicrificant‘b 'hese =xaosures W tnat 1 ine fungs from
background ieveis of radon. The annual ave'ace ef emve cose ec-uwalent for nawrai nackgrounc
‘n the United States is approximately 189r~ulhrem/year (mrnm/year) (Unitac Nauors, 1982). Tris
3cs2 s getatisd .r Teple 4-7. About one- nc o *hn cose 2GUIVaIeNt IS aTIriDUTE0IE 1C Tne ‘nnalaticr
of racon-222 anc it decay oroduc s, D'evxor_'_s.y acceotec estimates of cackgrounc geoses dic et

inciuce tne ~agon ccn.rloutlon and wete atleveis of about i0C mremsyear.

s - T .“ -
- .~

o, e . " PR

e ~ . . >

The ca:a':'i?;, Tadie :-7"'s{§'rei_'r§é“:'derived in accordance with the approacr recommerged by e
) %r:.terhai’lonéi;.c'&ﬁ.ﬁ}'s_sion‘ for Radiation Proteciion (ICRP) in iICRP Reporis 26 anc 30. “his approacn
aiiowédirec‘. :'ofioarison of the effective cose for various organs ov refiecting tne cistrioution of arc
organ sensitivity to various radionuclides. This is accomplishec oy appiving “wergnunc factors” ¢
the dosas received oy individual organs. The weighting factors are expressed as the ‘raction of <ne
totai risk or the entire body attributable 10 the organ. The sum of the dose sau:ivalent for re

individual organs provides an estimate of the total efiect of the radiation on the wnoie body.

The 2PA reports gamma radiation exposure rates on & quarterty basis for select locations throughous
the United States in Snvironmental Radiation Data {ZPA, 1987). Althougnh a corsicerapie distancs
from the site, measured exposure rates equivaient to an annual dose of approximately
65 mrem = 7 mrem were reported for the Berkeley, California, monitoring iocation during th

reparting pericd of April through June, 1987.
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TABLE 4-7

U.S. AVERAGE ANNUAL EFFECTIVE DOSE EQUVALENT TO
HUMANS FROM NATURAL BACKGROUND RADIATION

Organ Annuai Effective Dose Equivaient
{mrem)

Gonads 24 ’
Breast 14 e ;
Lung (Total) 100 3 ‘c
Red 3cne Marrow 13 ' “F -
Zone Surfaces 6 Cmn -
Thyroid SR '

Other PR '

TOTAL(M = T v

NG X .

Scurce: United Nations, 1082 v

(" Totai represents the- malcr prcauc‘ ‘of the appropriate
weighting facter imes the' .annual dose equivalent for
cuimenary;. .mc*‘xai,crorc. iaf, and mean ceses.
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As required by DOE Order 5484.1, Chapterlll, 4d2¢?-3, SSFL conducts an annual “assessment ang

reporting of potential dose to the public.” In 1985, D0t adosted an interim radiation protecion

standard for environmental activities to be impiementec n calencar year 1985 (Vaughan, 1985). I+ is

DOE policy to follow the guidance of the Nauoral Council on Radiation Pratection and
Measurements (NCRP) to the extent practicabie with respect 10 radialion protection standards. A
comprenensive revision of previous NCRP recommencations an a basic radiation protection is still

under deveiopment. However, current NCRP guigance is avaiiable regarding proteciion of the

publicinits September 18, 1984, advice to the Znvironmental Protection Agency pubiisned undertne
ute "Control of Air Emissions of Radionuciiges.” '~ tms document, tne NCRP qu.-"ses;‘ine

3
recommendauon of the International Commussior on 3zcioiogicai Protection (JC?Q" T.O urmt fhe

~

cam.nuo;._s/exposure 0 any member of ne pubiic “ram other <nar me,..,a SOUI’\ES 'a”c natural

-

packground o i0C mrem per year whoie-nody Cose-2au:vaient. ne :revi'éuéiy 'ecommendec Mt

of 500 mrem per year is retained for norconunruous =x:>osues. " This racommencation is now

adopteg as an interim standard for DOE environmenia aC 1vu $ for the sum of ail exposura

.

pathways. .

N
. N -

Radiation exoosures are recaived from extérnatseurces-anc “rdm -ad:onuciiges taken into the bocy

oy inhaiation of air and ingeston of water anc ‘aecsiuiis. Radicnucices t@<en .nio thE 20ay wii

{onunuousiy rraciate ‘He :Jooy until trey dre -emeovec IMrOUGR 2:Iner -acioaclive decay or

metzoeiic aroc ess=5 Cor*secue“t)y.rnte'rnax 20se =glmatss are faicu.etsc as "Il vyear cos

commitment .".‘,"‘-’-heseAa_re oogaxnec oy (Nlegraung tne 12ia aose recarvec Sy an incdivicual’s boay
cver ar a_séymed?rema"ir'ﬁ—hd Tifetime of 30years. ~~s zcses 10 ime varicus malcr Grgans are
_ cons.'cerec' ?of mrsous a><:>os re Dathways. The -aCialicr SCsas "=C¢swvec v & specific organ are

=3

weign tec anc suymmed to determine the totai dose.
4.3.27  General Description of Pollution Sources and Canzrois

Quring ne 1350s ana 1960s, SSFL conductea ressarcn anc ceveroprment on many nuciear reaclor
projects. These projects include the Sodium Reacior Zxperment (°937-'362), the Space Nuciear
Auxtitary Power (SNAP) reactor, anc critical experrments /"957-'972). Some o7 tnese arcgrams or
portiors thereof were licensed under Nuclear Reguiatory Commussion (NRC) anc oredecessor
agencies, whiie others were under the auspices of :ne Deparment of Znergy (DCE) and 1ts
predecassor agencies. As funding for various orograms cecreased, SSFL pegar a orogram of
radioacuive Decontamination and Decommissioning (D&D) oF setect ooerations under <ne Surpius

“aclities Management Program (SFMP). Criteria “or Irvironmertai Analyses of at ‘east seven of

these faciliues are outlinea in 3erger, stal, ‘972 TRz cur-znT D&D status of former nuciear
cperations at SSFL s shown in Table 4-8. Source gocumers “or isteg D& acTiviiies were numerous
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TABIE -4

('URRENI DECON TAMINA THON AND DECOMMISSIONING (D&D)
STATUS OF FORMER NUCLEAR OPERAHONS
SSH. -~ VEN FURA COUNTY, CALIFORNIA

B

[ R [ & .
Butlaine Ap"pn‘iiynnlcl 3 Noo Nuclear Requlatory
1 - N X . y
J Facility Yeapsel L D&D Status Commission (NRC)
No [ B
Operationth | e Status
[A[}N] Hot Cave 1954 19/ 1. hml(hm_‘ diimantted  non salvaged equipment sent NA.
. !:. 10 Beatly, Nevada (LREDA, 1976). Released tor
S utwestiscred use {Lani, 1984)
R Urantum Carlnde pilot fuel fabiication 1966 1967 ] Rooms 1 10°and 113, exhaust ducts and hilter NA
Jepumis need 1o be decontaminated
tChapman, 1987)
UM Sodhum graphiute readctor (SGRY organi 1959 1969 | Coditonally relegsed to anestoncted dse N A
maoderated readton (OMIY) 1959 1909 (Owens, undatecd)
v Systems tor nudear auxilliary power |‘.I(I'I|V-l‘-l'll:‘l| and {!gi;ipu(l to Beatty, Hevada N A
s SNAPHLIR 162 1963 [(Stelle, turd) 0
e  SNAP2SIER 1959 196 L ’ T,
e rd
2 SNAE uitical 1962 19714 Ajcasin llu:‘u!u;.n;h.-]'mlhlmq willirequune NA
monttoneg dig g DD (Beyley, 1984)
02l SHAF Eovirotunental Test Faality (SE11) 1Yui 19/ Huleased tat undlll,ull:n‘l lllllc&.l'l.ll ted use N A
SZDR, ST0FS -3, SCA 4, Snaptian Sputghils, 14/8) et
T A -
0el Stuchd Test itadiation KReacton (S THH) 1961 19/3 “The laahities were décontamminated Lo levels which [N A,
wte as low as pracucable, but ivall cases to levels
below the Lnuts descnbed as acceptable tor tuture
wiwestodled use” (UREDA, 1976) o,
ush Nudear Mataials Developiment baalbity L6 1979 Moot revuirainents log unresl i tgd e Released and Removed
(MIIDE) (Chapian, 1980) and citenain Dismantng Plan from SNM 21 heense
" o (Rouse, 1947)
T T .
Yo SHAP BIR P62 190 BED o complete Pipe chaseremcihatjon projent N A
s under way (IMleyer 1498Y4) ’ e :
e NSNS SRS SR S

97~V :98ed

STIOPTHUSTOON
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TABLE 4-8 e
CURRENT DECONTAMINATION AND DECOMMISSIONIING (D&D)
STATUS OF FORMER NUCLEAR OPERATIONS :

SSFL - VENTURA COUNTY, CALIFORNIA R e
PAGE TWO -
) ‘ /\Jn,)luyn\.ulu : var Requlé
Bualding Facihity Yegisol. . DD Status . N“d." ‘.r RLU“'.“U‘V
No. ' Comnission NRC Status
Opegotiont |~

073 Kinetics experiment water boile * 1956- lf)Qb" Allstuigtures and foundations razed except for the N.A.
(KEWB) also indudes Buildings 643,123 o I tleor il toundation of Building /73 (Ureda, 1976).
and 793 R R

093 AL-6/1.-85 Reactor also includes 1956- 1980 Meels Giteria lor release of ladilities for unrestricted | Released and R-118
Building 83, 74 and 453 me (Begley, 1986) and in Dismantling Plan license terminated

(Wenslawski, 1987)

100 Advanced epithermal thorium reactor 1960 1972 | Meull (uu_:u'q_ih'('ﬁ&.llldﬂlliﬂg plan (Remiey, 1980). CX-17 License
(AETR) fast critical experimental LT e terminated (Rerd, 1980)
laboratory (FCEL) e e,

143 sodium reactor experiment (SRE) 1957-1964 | D& 1974, 1983 released for unrestricted use N.A.
includes Buildings 41, 724, 686, 163, (Lanni, 1984 and Baubluz 1983).
695, 723,753, 453, 653,654,773 VL el
{drainage control) . DEETE

373 SNAP critical assembly (unshietded) 195/ No D& documeiits a\(a'ilv'a:l.yle..‘?) N.A.

Source: DOE Survey team.

. .‘
.l St : ; .

e Dates provided by Di. Marlin Remley v > ;,U

() Survey Reporton Building 373 in preparation as part ol overall DOE SHe Survey v . e 0(%

. |
. ¢ 38
. . .' q
W ". 4
'
‘ "‘ L]
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and spanned many years. Principal radioactive contaminants of concern over the entire period of

operation at SSFL have primarily been mixed fission procucts.

In addition to the SFMVIP D&D activities, SSFL proncsed a radiological survey plan and is now
conducting these surveys for the purpose of determining “if ~adicacuive contamiration axisis to such
an extent that further surveying or decontamination is warranted....” (Badger and Tuttie, 1985) for
facilities outside the SFMP decommissioning orogram. This arogram will help %o further characterize
or identify additionai radioactive sources. .
The two major sourcas of SSFL radioactive material use are the Hot Lap (Buiiaing 928} and ifte
Radioac:ive M;ateriais Disposal Facility (RMDFYL.  The “irst 's a faciiity et s dechr'od or !:UE{."‘
decladding and otrer aciiviues requiring "ot <&l ‘aciites. ot 'S icansed srcer ch" \iLc ear
Materials License S\NiVI-21 issued by the NRC (Page, 1984). Soent DO: ownec ‘Uei alerrerts nave
been dec:agded for ‘urther reprocassing at otner facilitxes "-ovyeve no SLC" dC.xV-I ues wvere peing
conducted curing ire an-site survey. A Glacram (F: gure 3 and. cxscussmn ot aircaorre racionuciice
emission conrtrol scuicmentis grovided :n Sectxon ,". x*ocess lcu»d etfluents ars 2ipeg "2 3 ~oid-uip

tank, which is analyzed and processad at 'he -‘i'\/lDr ‘omrt.mqte disposal.

P

The princinai sourzz of sctenual radiaticr 2cse'20 he auoic “rem SSFL st

o« o- -

€ s ne TNLCF ~e

th

term “Disposal” ir ::‘ie-*?"\JIDF nam'e ‘rs rather Tisieaaing, sinca oriy decontariralion arc Sackaging

[

for ultxmate. dxspc.sax ta&e piace at*inis ‘ac lity. The INVIDF consists of tre ‘cliowirg zraas (se

F:gure -1-1)'

" 0 Buil&@g 7021, Radioactive ‘Wasia Procsssing ancg  P3ckacirg, ang  Souicment
Decontamination.

® Building 7022, Radicactive Materiai Storage “auit.

e 8uiiding T34, Administrative ana Ingineering Officas.

e Building TC44, Health Physics Servicas.

o Building 7075, Packaged Radioactive 'Waste Ready ‘or Transport Cf-Sita,

e 3uilding 7521, Radioactive Sourca Storage.

® Building 7683, Emergency Suppiies Storage.

® Building 7688, open, covered building ‘or :em_cora»ry storage of ¢nemicais ang scuioment

e Building 7638, hardened security nost at the main gate.

e RMDF drainage pond.
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FIGURE 4—i

SECURITY AND RADIATION AREA ACCESS FPROVISIONS
SSFL—-VENTURA COUNTY, CALIFORNIA
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Airborre effluent controls for the RMDF are shown nr Figure 3-2 and aiscussed in Sectien3.1.2.

Airbarne dose assessments of this facility may be imprecise, as described in Finding 4.3.1.1 3, because
of AIRDOS computer modeling difficuities. Process liguic effluents from the RMDF itseif as well as
from other on-site radicaczive liquid efiluents are ccrcentratea n the evaporator !ccated in

Building 327 and “hen nackaged for off-site disposal.
g

8Building T-175 is the arincpai girect radiation source of anvironmental concarn. Radicactive waste
materials that have zeen packaged for off-site snioment ar2 sioreq nere, frequently :n concentrated
form. Despite adced snielding, this building continues 0 be of concern from the s:andsoir*.i_.éof
potential public exgosura to cirect radiation (see Fincing = 3.4.4.1). K 'j L |

4.3.3 Envﬁ(onrr'e ntail Moritoring Program - S

Envircrmentai meritering for tne gurcose of de:er-mj:rg ’sita-'re'.ated -nc?e’-ases 'noEnvirenmental
radioacuvity is corcuciad ‘or varicus megia, ind ucmg ::lf Nate_r, arc sgih. Aircorne racicacuvity is
monitorad n procass stack 2fiiuents at re RMDF ana L..e —Qrzao Arr‘ole"t air s 3iso mcrioread for

radioacuvity, as cescrced nSection 3.0 Sur *ce wat~' a: S<F* s ariy moniiorec ‘oilow g raintail,

tas

as there are no corunruously '1cwmg ci sc"arges as ,.ESC' bec n Secuon3.3.3. As sirezcy ziscussea .n

Seczior 2.2, so1i e ::.'vr.g,:‘a- seen corauct =c < SF' ureg2 1954 Reorscerizlive meritorrg Cata

have aireaqy Deer cregentac..n Tnesd se,_,or's arc witl ¢t ze recestec ners.

R - .
>

Aerorr'e ;:arc‘xc.:xat= ef'mss.ors .rom she IMDF sre weil controiled, as gescricec .n Section 3

) Part.c Jlaze =-n|ss.cr-s -+ IMDF zre snown in Taole 3-7 ‘or tne serice ‘981 10 387 Zcse totre

generaf :coulamcr' ‘s axireme!y ‘ow, as @vicencad ‘rom ine (alCuigiad 10lai cose o he tecEntlor
ocpuiaton living witmin 80 <m. In recsnt years this 2o0se nas rarged rom 2 cw oF 2.2029 gerson-
rem i 1282 %0 a ~ign oF J.317 serson-ram in 1885, .r'e malerity 9f 2missions AT airccr~e sartcuiates

occurs ‘rem the 13C-“cot stack iocatea senween Buliaings 921 and 322 (see Figure 3-1).

Environmental soii, water, ard ambient air samples are counted for alona and peta ragiation with a
low-background. gas-Ylow, orooortional counting sysiem. The sysiam ‘s capapie of simuitaneousiy
counting both aicna ang ceta radiation. B3ecause the observea radioacuvity in gnvircnmentai
sampies orimarily resuits from natural sourcas and is at .ow concantrations, constituent ragionuclides
are not identifiec ‘cr each sampie. Dose calculations are performed conservatvely, assuming that ail
alpha aczivity is sittonium-239 and ail beta activity is strontum-30. Coileczed samoies are also
compesited for gamma specrometry of accumulated sample materials. The cetection of significant
fevels of radicacuvity w~ouic ‘@ad ¢ an nvesugaucr Gf the racicacuive materia .rvcived, the

scurcas, ird the =cssisie causes (Moore, 1988).
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In addition to the significant quantities of transient direct radiation from marteriais being processed
in Buildings 021 and 022, wastes packaged for transport off-site and stored in Buiiding 075 are also a
source of direct radiation. Sealed sources (well-shieided) are stored in Buiiding 621, and temporary
storage of larger moderate concentration material occurs in the fenced areas nearby 8-075
and B-621. Numerous devices are in use to provide continuous monitoring of direct radiation from
these sources.
SSFL uses Victoreen, manganese-activated, caicium fluoride, giass-bulb, fnermolummescent
dosimeters (TLD) for measuring direct radiation. As discussed in the prewous se¢ teon and m
Finding 4}4 4.1, direct radiation measurements at the oronerty bouncary nor‘r or the-RMD ar-

greatly influenced by quantities of packaged wasie mazeriais sLorec in Bur 'c

-

3 -Accltm. aily,
the perimeter radiation monitoring program has aencnencxes, as d:scussec in r-m me 4. 3"".4.2.

4.3.4  Findings and Observations St T
4341 Category: L R T
None. B ) :
4342 CateGorv il -7, .
.7 Nopa, -

4.3:4.‘3 Cateacry !l
None.
4344 Cateqorv iV

1. North Boundarv Penetrating Radiation Doses. Although many improvemen:s have been

made to reduce radiation exposure rates, because of changing operztions involving
radioactive materials handling at the RMDF, these exposure rates may exceed the DOE
guideline of 100 mrem/year for continucus exocsure from all pathways at the prooerty
boundary north of the RMDF. This guideline i1s intended to prevent members of the public

from unknowingly receiving excessive exposure as a result of DOE operations. However, long-



gt # ———— A b e @
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* personnel must run the ccce reseatacly for sarious nucices and sum the caic.:a

- 2
* externai to the ccmputer ccce.
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term exposure t0 a memper of the pubtic is uniikety due to the rugged 'errain along re north

boundary and daily security patrols.

Penetrating Radiation Moritoring Prcgram. The gerimeter penetrating radiation moritoring

program is deficient because formaily aoproved and updated procedures are not avaiiabie.

Specific areas of concern inciude the feilowing:

a. Environmentai TLD (Victoreen, giass-ouib type) handling procedures do not corrsszondito

existing written procedures. For example, the calibraton source currently usec g “ottr'e

(

one descriced in the written prccadure, anc the anneaiing furnace, re‘ferev*cc nire

praocedure is no longer used. .. R ‘-f. -
b. Calculaticns, assumgtions, and otner supceriing ¢ata Js€d to detsrmine acurcary dcse
~ar~

(1}

and dose 0 the nearest resident are not formaly éioc":me_r;te'a ?5r"'m<arr;oie. scure
inverse square, and air attenuat! alcuta on's *o ce*er'mne the oounccr‘ Scse 3re 1ot
presentec .n the -=r"nronmentc| -omtor.r~.g' reoor‘ or Qummanzec ‘n 3 repcrs cutlining
these assumgtions. \Writian i~z ef'ra’uon uT ;..e site’s Landauer (fim badge: zcuimetry

program {“cr the ourgcse of rr'easur,ng ..,er meter raciation), ncucing QA -scuirzmenrts,
has not 1a<en giage. - o o

AIRDOS Cal’c,e"ors A.RFCS mecgeles Jopulation xposure and astimated dcse ~iormaticn

mqy be lrr‘-pre" se ae"ause of computar zode cifficuities. Scecificaily, the AIRDCS-versicn 557

“uded at:‘:he “@ma of tne Survey wcuic 10T run muitioie source terms “or ail 8C «m zecicrs ara

-

“would rfor aczagt muiticle dose ccrversion ‘aciors.  3ecause of these cericerces, site

3120 Q0sas
Tre Survey tezm JE€tHieves Site Jerscnnel are Curr2rTy TEKing 3
conservative approach in favor of public safety, anc doses are weil beicw zuicelines.
Fowever, muitioie calculations external o the ccmouter code increase the potentia: “crerrcrs

in final calculated dose estimates (see Finding 3.1.4.4.1).
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4.4 Quaiity Assurance/Quality Control ll:I:ge I:?g;SRR140115

441 Generai Description of Data-Handling Procedures

Three anaiytical chemistry laboratories at SSFL perform aralyses of environmental samples from the
DQE programs: the Rocketdyne Chemistry Laboratory in Building 30C, the Radiatior Measurements

Laboratory :n 8uilging 100, and the Chemistry and Metallurgical Laporatery in Buiiding 065. In

addition, off-site laboratories are used extensively for the overflow environmenzal sammes ‘and
some specia: projecss such as the Proposition 65 sampiing and analysis prograrm conducted in 1987.:_oy

Leen RS
Environmental Moritoring & Services, Inc., & subsidiary of Combustior Ingingarning. - . o

~
e
-

P - =,
. e .
-

v e

Outside’ Jaboratories are required to have adequate QA/QC orogrars. Warar sam:;eé‘ C"‘!E"ﬂCax

analyses are sent oniy o those labaratories which are aoorovec oy ine Staws offCa ifornia and are

requirec to maintain adequate QA/QC programs.

Radicloaicai Monitoring S T T

The Radioiogical Znvironmental Momtormg °rogram s the responsidiiity 97 tne Radiation and

Nuclear Safety Group 0' ne l-Lealth Sare*y anc Znvirornment Decariment. ~NEé TUrsose OF Tne
program ‘s i mmxueu? ffec_xveqpss o7 the safety arocaguras anc o7 tne sngineerng sefeguarcs
incjuded Rk a;r'.".v ces ens to~ensme 1nat SSFL Ccperaticns ac Not NCredsE "ECIEUSr evals in any

significar" 'a."‘c.“ d ;n‘s--—*zomtorma program s conducied Dy tne RaCioiogica: vieasurerments

. Laboratory w_( a s'a‘,-or ’wo experienced analysts.

T‘ne taboratory monitors radicactivity leveis in on-site and off-site sampies oF amuoient air, surface
soii, jurface water groundwater, and amoient radiation 1eveis. The getails concarning ine specific

sampling location, sampling frequency, and type of analyses periormeg are oresented in
Sections 3.1.3.3.2.3.2.3.3,3.4.3, and4.3.3.

A written guality assurance procedure for the radioiogical measurements program s avaiianie at
SSFL (Moore, 1384). Trus Rockwell International Department includes & laporatory cuaiity control
program that is intended 0 heip ensure the accuracy and precision of the rasults gereratec in the
laboratory and o continuously monitor the quality of laboratory data. The essenta: etements for

analytical quality control are presented as follows:

e Use of nigh-quality reagents

8 Low--evelradiat.on in laboratory air supoly
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e Contrcis to mimimize laboratory contaminaticn No.: NO0O1SRR140115

® Use of reagent and sample blanks Page: A-34
® Use of contrel charts

® Use of standard reference materials

® Use of biind replicates

e Use of spiked samples

® Participation in laboratory intercomparison orograms

& Use of caiibration standards L

In generai, the 'accratery utilizes these quality control tecrricues NITD Ore 2xcepu 0r ‘Scmec e'c

-

samples were not being used at the time of the Survey (see “reing1.1.2.2.7). R N Y

Spiked sampies crovice & measure of tne accuracy cF e aranyu'cal "'east.r_..‘e" s &na are an

imporzant aspec: cf a izberatory’s quaiity assurance oroc:=m AIanucr -.ne . ooratorv Darticipates
in the DGE interacoratory comparison orogram, a -ncre '-e«:_e"f Teasura of the aralyticzal accuracy
is required than cnce avery 6 months. Also somedxs‘:""‘e.. ::rovl-ce ‘nformation cercsrning any

spec:fic sempie Taimx 27fects on the araiyncal resuts Hgweweér, the zccratery 's jererating good

Guaiity data, as s cemcnsirated, oy the rﬂsults ot :r*e semiar~uai DCE Invircnmental Measurement
Laccraicry Progre™ arc '"é onenmat 2CE Racra* on Jcsi—ary mierccmoanser

-,

Anotner anr*r:f"'m g f‘f ‘he qu.lnty‘cor‘trcl arcgram § 1h@ aCK OT 2recsquras fer contirming the
aralysu s cau;ula.ac”s ard en:-ry ‘of the resuits .nto the zzmcuter data zase. s deficency could

_resuft’ n _e.rror__s-;, cause a permanent Jart Of "Ne 4ata S&si& ing therscy cecresse S -giigoiiity (see

Fincing'4.1.2.1/%5~

Tre Fcckargyre Arzivticai Chemistry Lagorataory

California “or tne analysis

—h

The Rockerdyne Anaiviical Chemistry Laboratory is cerufiec Jy tne State 2
of NPDES and hazardous waste samples. Most of the work:oad consists of envircnmentai sampies
(75 gercant), ard the remaining analyses (25 oercent} zre 'n sucocrt of the <est siands and

er*cm& ng ODE”'&‘UOPS

The laboratory has astablished an extensive quality assurarcasquality control grogram cased on the
EPA guidelines (SPA Quality Assurance Managemsert Siaff Guicélines, CANMS Document,
Decamber 20, 1980, and the Handbook for Analytical Quatity Contrei :n ‘Nater anag ‘Wastewater
Laboratories) trat is cesigned to produce results that ars scentificaily vsalid, cefansitie, and of

documented precisicn and accuracy.
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