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I. INTRODUCTIO N

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 EPA's 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 Repor t

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 H201g 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
K40 Cs137 T1208 Pb212 Pb214 Bi214 Ra226 Ac228 pCi/L

H3

Sodium Disposal
Facility *

Upper Pond 9.76 0 .90 0 .81 0.54 0.19 0 .28 0 .56 0.79 1 .110 *

Duplicate 10 .10 0.94 0.76 0.73 0.42 0 .42 0 .38 0 .77 100

Lower Pond 28.81 0.93 1 .55 1 .90 1 .31 0 .87 1 .29 1 .62 --

RMDF Leach Ficld** 31 .05 1 .02 1 .58 1 .88 1 .11 1 .41 1 .27 2 .15 --

T059 French Drain No activity detecte d 1,890
Water

T064 Sidcyard Trench 29.33 331 .4 1 .67 1 .56 1 .27 1 .49 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 near but not actually at the Leach Field .

0641-0 1) 04
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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 :

• NRC 1OCFR20, 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 II . The limit for tritium is 3 x 10-3 pCi/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 if its concentration is less than 300,000 pCi/L .

• State of California CCRI7, Section 30269, "Concentrations in Effluents to
Uncontrolled Areas . "

This regulation is essentially identical to IOCFR20 .106, and the numerical limits

are the same .

. 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 .

• 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 .

• DOE Order 5400 .5 (Effective 2/8/9() to present) .
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S 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 T1-208 (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 for U-238 .

The EPA report commented 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 . F 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 shortcoming 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-
fied 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 RESPONSE S

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 Towe r

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 justified 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 effect 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, la) .

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 reduced 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
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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

MWH0486 0.0000015 MWH0486 0.000000084

BUR1051 is the wind-data reference TYS1328 0.0000013 TYS1328 0.000000062

set for SSFL . The NESHAPs limit is MWH0486 0.0000054 SUU0316 0.0000012 SUU0316 0.0000000 6
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 DEN0618 0.000000064

MWH0486 0.000014 HTS0019 0.0000042 ERI0610 0.00000097 ERI0610 0.000000057
BUR1051 0.000028 BUR1051 0.000013 BUR1051 0.0000039 BUR1051 0.00000091 BUR1051 0.000000048
MWH0486 0.000026 SUU0316 0.000013 ERI0610 0.0000038 BDL1262 0.00000087 BDL1262 0.000000046
TYS1328 0.000023 TYS1328 0.000012 DEN0618 0.0000038 ABQ0282 0.00000086 ABQ0282 0.000000047
SUU0316 0.000021 ALB0523 0.000012 BDL1262 0.0000036 PAH0479 0.00000083 PAH0479 0.00000003 7
ABQ0282 0.000017 OAK0319 0.000011 CMH0243 0.0000034 OAK0319 0.00000074 OAK0319 0.00000004 2
ALB0523 0.000017 HTS0019 0.00001 OAK0319 0.0000033 ORD0452 0.00000072 ORD0452 0.00000003 7

HTS0019 0.000017 BDL1262 0.00001 ABQ0282 0.0000031 CMH0243 0.00000069 CMH0243 0.000000037
BTM0357 0.000016 CMH0243 0.00001 P1H0359 0.0000028 CVE0403 0.00000068 CVE0403 0.00000003 4
OAK0319 0.000016 ERI0610 0 .0000097 PAH0479 0.0000028 P1H0359 0.00000067 P1H0359 0.00000003 8
P1T1440 0.000014 DEN0618 0 .000009 ORD0452 0.0000027 MDW0675 0.00000067 MDW0675 0 .00000006
BDL1262 0.000013 P1H0359 0.0000083 CVE0403 0.0000026 P1T1440 0.00000067 P1T1440 0.00000003 1
DEN0618 0.000013 ABQ0282 0.0000075 MDW0675 0.0000025 AL00729 0.00000061 AL00729 0.00000003 2

UCC1026 0.000013 CVE0403 0.000007 P1T1440 0.0000025 AGS1018 0.00000051 AGS1018 0.00000003

AGS1018 0.000012 MDW0675 0.000007 AL00729 0.0000024 BTM0357 0.00000045 BTM0357 0.00000002 1
CMH0243 0.000012 BTM0357 0.0000068 LEA0435 0.000002 DAY1502 0.00000043 DAY1502 0.000000028

PAH0479 0.000012 LEA0435 0.0000068 AGS1018 0.000002 LEA0435 0.00000042 LEA0435 0.000000024

ORD0452 0.000011 ORD0452 0.0000067 BTM0357 0.0000019 AMA0621 0.00000038 AMA0621 0.000000024

CVE0403 0.00001 P1T1440 0.0000065 DAY1502 0.0000018 TPA0662 0.00000037 TPA0662 0.000000025
ERI0610 0.00001 PAH0479 0.0000063 AMA0621 0.0000017 SAF1184 0.00000024 SAF1184 0.00000001 3
MDW0675 0.00001 AL00729 0.0000062 TPA0662 0.0000015 UCC1026 0.00000021 UCC1026 0.00000001 2
P1H0359 0.0000099 AGS1018 0.000006 SAF1184 0.00000 1
SAF1184 0.0000095 DAY1502 0 .0000054 UCC1026 0.0000093
AL00729 0.000009 AMA0621 0.0000053
LEA0423 0.0000089 TPA0662 0.000004 1
DAY 1502 0.0000082 UCC 1026 0.0000037
AMA0621 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, ib) .

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
reflects 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 Monitore d

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 of 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



No.: NOOISRR140115

Page: 18

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

(1OCFR20 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 spectromet ry 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 Universi ty, Northridge (CSUN) .

5. The Procedure for Environmental TLDs Was Not Curren t

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 o )

S

Sodium Burn Pit - West

11/26/8 9

01/17/90

02/05/90

02/17/90

Sodium Burn Pit - Eas t

11/26/89

01/17/90

02/05/90

02/17/90

B 100

11/26/89

01/17/90

02/05/90

02/17/90

RMDF

11/26/89

01/17/90

02/05/90

02/17/90

SRE

11/26/89

01/17/90 (duplicate)

01/17/90 (duplicate)

02/05/90

02/17/90

Gross Alpha

1±4

1± 1

0.862 ± 0 .664

1 .23 ± 0.822

No water collected

Insufficient sampl e

No water collecte d

0.114 ± 0.335

0±3

0± 2

0.493 ± 0 .467

0.154 ± 0 .391

1 .18 ± 0.952

275 ± 10

8± 2

8 .27 ± 1 .68

1 .47 ± 0 .98

6±2

1± 1

0.354 ± 0 .485

0.284 ± 0 .36 1

0 ± 4

0±1

0± 1

0.215 ± 0.364

0.945 ± 0.559

Gross Beta

39±8

4± 2

7.04 ± 1 .54

2.55 ± 1 .1 1

163 ± 15

40± 3

20.5 ± 2 .62

5 .49 ± 1 .3 1

41 ± 8

6±2

7± 2

2.45 ± 1 .04

1 .38 ± 0.941

Tritium

0 ± 1000

0 ± 1000

89.1 ± 108

15.4 ± 212

0 ± 1000

-50 .9 ± 208

0 ± 1000

0 ± 1000

50.8 ± 178

1 .92 ± 21 1

0 ± 1000

0 ± 1000

-2.82 ± 175

-5 .76 ± 21 1

0 ± 1000

0 ± 1000

0 ± 1000

-52 .7 ± 173

-95 .1 ± 206

0641-0004

•
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• Action:

The procedure (NOO1OP000013) 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 th e

• 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 NOOISRR1401O6 . 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 Calculation s

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 quali ty 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 field 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 Calculation s

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," NOOIDWP000009, 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, identify 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 Activit y

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 va ry ing 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 activi ty and the beta activi ty 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-spectromet ry to specifically identify and quantify gamma-emitting

radionuclides . Since Sr-90 is not detectable by gamma-spectromet ry, 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 Soi l

Summary:

Baking soil at 500°C would volatilize most man-made radionuclides of 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

"soil" 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 fully 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-spectromet ry) was analyzed by gross alpha and beta counting before and after
baking at 500 °C for 8 hours. Both the gross alpha activity and the gross beta activi ty 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

Summa ry:

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 liq-

uids to the ground . This led to establishment of a program concentrating on sampling and
analysis of surface soil and ambient air, facility exhaust effluent, 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 Roadkil l

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 Analysi s

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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• Activity Concentration
Material Radionuclide pCi/g ± 2 sigma

Bone Pu-239 1240 Not detecte d

Bone Pu-238 Not detecte d

Bone Sr-90 0 .375 ± 0 .07 1

Bone Cs-137 Not detected

Bone Gamma spectrometry showed no othe r
significant activity

Muscle water H-3 0.286 ± 0 .164

Liver water H-3 0.101 ± 0.154

Liver tissue K-40 1 .56 ± 0.3 1

Liver tissue Cs-137 0.002 ± 0.006

Liver tissue Gamma spectrometry showed no othe r
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 T064 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 pCi/g
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 of the Protective Services Control Center . Gamma spectrometry was done at

T100. The results are:

V-238 0.112 pCi/ g
Th-232 0.387 pCi/g

K-40 1 .348 pCi/g

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 pCi/g
K-40 1 .367 pCi/g

Trapped mice have been tried, but their masses (about 10 to 20 g) are too 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 Procedur e

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



No .: N001SRR140115

Page: 32

•

•

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. Comparison of State (CA) and Rockwell (RI) TLD s

•

mR/Quarter

1987 1988

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q

DS-6 CA 28 .2 25 .5 23 .4 21 .7 22 .2 22 .1 22 .2 23. 0
RI 28 32 55 30 23 16 33 1 5

DS-2 CA 20 .1 21 .1 21 .7 23.7 20 .4 19 .3 18 .8 19 . 1
RI 27 29 47 26 21 21 22 1 6

SS-3 CA 28.5 25 .5 26.8 25 .4 23 .9 23 .2 22 .2 23 . 8
RI 29 51 47 40 21 20 27 1 8

SS-6 CA 25 .6 30 .5 25 .7 27 .6 25 .4 24.8 24.7 25 . 7
RI 30 54 38 32 25 19 29 2 1

OS-1 CA 27 .0 18 .6 20 .0 20 .2 18.7 18.3 16.3 19 . 5
RI 23 24 34 24 29 18 25 1 3

OS-5 CA 25 .9 28.6 24 .0 25 .7 24.1 24 .7 21 .8 24.9
RI 29 42 44 33 22 16 27 1 6

DS-8 CA 20 .9 17 .8 20 .4 21 .9 20.0 19 .0 18.8 21 .0
RI 25 28 28 27 19 10 31 1 5

SS-7 CA 23 .6 23 .6 24 .9 25 .0 22 .9 22 .2 21 .5 24.2
RI 22 41 58 30 27 14 31 1 4

SS-11 CA 36.0 37 .9 41 .3 - 37 . 9
RI 33 26 39 39

D641-000 4

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 Averag e

Quarterly Exposure Annual Exposure Rat e

LD L i (mR) Exposure ( 1J. R/hr )
onocatT

(mR) State
Q-1 Q-2 Q-3 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 9 . 4

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
SS-7 28 15 35 18 91 10 .4 10 . 4

SS-8 32 16 27 14 89 10 . 2

SS-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 value 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

Mean value 24 16 26 13 77 8 . 8

Oft-site OS-t 26 17 25 15 85 9 .7 10 . 5

OS-1 23 (21y1 33 19 96h 11 . 0

OS-3 21 13 22 11 82 9 . 4

OS-4 23 15 32 13 75 8 . 6

OS-5 20 20 15 8 81 9 . 2

Mean value 23 16 25 13 84 9 .6

D641-0004
'Missing dosimeter . Assumed value in ( ) .

. ''Adjusted 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 tritium 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 significant 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 identified 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 counting, 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 25
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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 VI .

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 VII .

(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 th e

•
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Table VI . Results of Gross Alpha and Beta Counting of 20 Plant Samples
(Based on Dry Weight of Sample)

•

North of T/022 on north slope plateau - Acaci a

North of northeast corner fence post on plateau near leach field - Mulefat
North of RMDF northeast fence post near leach field - Green and Furry
Northwest shoulder of plateau north of T/022 - California Laurel Sumac
North of T/022 near north edge of plateau north slope - Wire Bush
North of T/022 on plateau north slope - Little Green Lace
North edge of 883 burn pit - Agave
Green weed from middle of lower pond burn pit - Salvia

North of northeast post on plateau RMDF - Wire Bush

North of northeast fence post on plateau RMDF - creosote

Near west shoulder with northeast containment RMDF - Toyon

Northwest corner of lower pond burn pit - Salvi a

North edge of T/883 burn pit - Telegraph Weed

East side of upper pond burn pit - Salvia

Within lower pond burn pit _ wild oats

Northeast of lower pond burn pit - wild oats

West side of upper pond burn pit - Salvia

Southeast corner of lower pond burn pit - Salvia

Lower pond burn pit - Mustar d

Northeast of lower pond - Wild Mustard (dry)

Alpha
(pCi/g)

40.6
23 .6
32.9
14.4
8.4

21.2
19 .5
24 .3

6 .7
16 .8
27 .4
20 .4
20 .4
13 .9
14 .9
6 .0
1 .4

149
4.8
5 .3

Beta
(pCi/g)

30 .32
16 .99
20 .36
14 .97

7 .03
15 .40

2 .73
36 .47
11 .45
15 .19
22.39
28.47
14.81
24.15
10 .45
6 .33
6.25

29 .34
7.42

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)

•



No.: NOOISRR140115

Page: 40

•
Table VII . Gamma-emitters in Cat-tail s

Cat-tails
pCi/g ± 10

for Fresh Material

Wood-ash Range
pCi/g Adjusted t o

Fresh Materia l

Be-7 0.095 ± 0 .019 0.04 - 0 .1 5
K-40 5.24 ± 0.09 0.9 - 15 .4
Co-60 Trace (0.007 ± 0 .006) None detected

Cs-137 None detected (less than 0.005) 0 .0008 - 2 .1 1

Eu-152 None detected (less than 0.005) None detected

Pb-212 0 .086 ± 0 .004* None reported

Pb-214 0.011 ± 0 .008* None reported

Ra-226 0.126 ± 0 .020** None reported

U-235 0.006 ± 0 .001** None reported

U-238 0.126 ± 0 .020** 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 Area s

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 activi ty that will be detected with a specified confidence

level (usually 951,) as being above a specified 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 Requirement s

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

Summa ry :

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 bet a

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-scintillation 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 Measurement s

Summary :

While procedures exist for performing environmental monito ring 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-specific 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 VIII .

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

Land Use Scenarios

Land Use
Scenario

Allowed Single Radionu -
elide Concentration

(pCi/g)a

137Cs 90Sr

1 . Industrial 239 33,020

2 . Residential 70 .8 409

3 . Wilderness 3,830 9,240,000

4. Family farm 31 .7 37 . 2

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

1)641-0004

•
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33. Develop Radionuclide -Specific Analyses for Soi l

Summary :

Radionuclide-specific analyses should be performed for contaminated soil, rathe r

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 Spectrometr y

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,

p17 #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 (tor 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 suffer from interfer-
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 60 pCi/g alpha and
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S 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 :

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

35. Use Simulated Soil Matrix for Gamma Spectrometer Calibration

Summa ry:

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 staff. 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

Performanc e

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 #ld )

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 laborato ry

QC program will be expanded .

Results :

QAP-XXXII was recently completed , and the samples are now available for Q C

•

•

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 contaminated soil .

(ORAU p11, 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
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residual soil contamination (60 pCi/g for an assumed equal -activity mixture of Sr-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 variabili ty in the naturally occurring radioactivi ty . 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 su rvey 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 Standard s

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 pu t

into use .
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44. Develop and Implement Detailed Procedures for Counting Instruments

Summary :

Procedures containing detailed instructions on setup, calibration, and operation of

all counting instruments should be developed and implemented . (Analytics p17 #la)

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 laborato ry 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 assure 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 #le)

Discussion:

The DOE/EML-QAP samples are primarily intended to test gamma spectrometry

and radiochemist ry and are not qualified in terms of gross alpha and beta activi ty . 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 activi ty 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 .
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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 Smear s

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 .
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• 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 .

•



No.: NOOISRR140115

Page: 59

•

•

•

W SUMMARY

The actions taken in response to the 51 recommendations extracted from the 4 re-

views are briefly summarized here :

Recommendation Response

1 . Meteorological tower Not needed, not to be installe d

2 . Sampling locations do not reflect Sampling locations were reviewed and
current operations reduced to reflect current operations .

Not in use any more .

3 . Sampling locations are not Durable markers were installed .
identified by markers

4. Northwest rainfall runoff should Five gully basins have been installed
be monitored and sampled and analyzed after

rainfall .

5 . The procedure for environmental The procedure was revised to show
TLDs was not current the practice at the time of termination .

6 . Details of dose calculations The dose calculations were specifically
were not documented documented .

7. Multiple AIRDOS calculations Use of the current program ,
AIRDOS-PC, eliminates the nee d
for multiple calculations .

8 . Use of spiked samples Spiked samples will be used for
improved calibrations . Spiked
field samples will not be used .

9 . Lack of overcheck for Additional overchecking of calculations
calculations will be done .

10 . Peer review A peer review was performed .

11 . Analysis of soil for gross alpha Gross alpha and beta analysis o f
and beta activity soil continues to have practical value .

More radionuclide-specific analyse s
will be performed.

12 . Reduce temperature for baking The temperature for baking soil (and
soil for ashing vegetation) has been reduce d

to the generally accepted 450°C .

13 . Soil is sieved rather than milled Sieving is appropriate for the analyse s
where it is used .

14 . Washing vegetation removes Washing insures accurate determination
fallout contamination of the intrinsic radioactivity of the plan t

and is appropriate for these analyses .
D641-0004
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Recommendation Response

15. Collect and analyze wild animals Some wildlife has been collected
and roadkill and analyzed .

16 . Count air samples (gamma This recommendation was based on a
spectrometry) according to misconception by the reviewers . The
procedure procedure has been revised to show

the correct count time .

17. Do not normalize TLD results The TLD results are no longer
for evaluation normalized for evaluation .

18 . Do not withhold comparisons of The State results were included in th e
TLD data with State and DOE next annual report. The DOE results
results were never released .

19 . Conduct a complete systematic A complete survey of building, surface
survey of SSFL and compare and subsurface soil, and leach fields
results with allowable guidelines is being planned .

20 . Have an EG&G/ARMS aerial An aerial survey is currently planne d
survey of SSFL performed for Summer 1992 .

21 . Further study of tritium in water An extensive study of tritium in water
has been completed .

22 . Analyze for Sr-90 Selected samples of radioactivel y
contaminated soil will be analyze d
for Sr-90 .

23 . Analyze vegetation and animals Some vegetation and wildlife have
been analyzed for radioactivity .

24. Reference survey locations to State Survey locations are referenced to th e
or USGS grid system USGS grid system by inclusion of a

section of the appropriate USGS
topographic map in the survey report .

25 . Reevaluate gamma exposure rate Small areas of contaminated soil left
surveys for contaminated soil in cleanup projects will be minimized
areas by application of the ALARA principle .

26. Detection capabilities of survey Discussion of the detection capabil -
instruments ities of survey instruments is included

in a recently completed survey pro-
cedure .

27. Evaluate staffing requirements Additional staff members are at work .

28. Cross-train staff Cross-training has been provided t o
several staff members .

D641-0004
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Recommendation Response

29. Evaluate need for liquid Liquid scintillation counter analyse s
scintillation counter are best performed by a commercia l

laboratory .

30 . Prepare procedure for radio- This procedure is being prepared .
logical surveys and measurements

31 . Revise procedures and establish The procedures are being revised and
schedule for review will include a specification of th e

review schedule .

32. Develop guidelines for residual Guidelines for residual radioactivity
radioactivity have been developed by use of the

DOE program, RESRAD .

33. Develop radionuclide-specific Gamma-spectrometry and radio-
analyses for soil chemistry will be used as appropriate

to identify radionuclides in soil .

34 . Evaluate alternate photopeaks for Useful alternate photopeaks becom e
gamma spectrometry effective naturally at contaminatio n

levels approaching allowable limits .

35 . Use simulated soil matrix for A soil-matrix calibration will b e
gamma spectrometer calibration prepared .

36. Develop chain-of-custody for A tracking log will be implemented .
samples .

37 . Initiate auditable program of A summary of training and qualifi -
training and qualification for cation will be prepared .
monitoring

38 . Establish periodic comprehensive A schedule for audits has been prepared .
audits

39. Use quality control samples to Samples from the DOE/EML-QAP
evaluate Rocketdyne and will be used to test laboratory
contract laboratory performance performance .

40. Conduct additional investiga- Decontamination of the T06 4
tions of T064 contaminated area Side Yard was completed .

41 . Perform final environmental This is planned to be done .
survey using radionuclide -
specific analyses

42. Evaluate historical data in detail This is planned to be done .
to improve sensitivity and
information conten t

43 . Revise alpha/beta calibrations Some spiked water samples have been
and use representative standards prepared.

D641-0004
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Recommendation Response

44 . Develop and implement detailed This has been done .
procedures for counting
instruments

45_ Perform quality control tests for QC tests have been included in th e
gamma spectrometer procedure for use of the gamma

spectrometer .

46. Routinely review QC on Control charts are being reviewed .
instruments

47. Analyze DOE and EPA samples DOE/EML -QAP samples will be
for gross alpha and gross beta analyzed for gross alpha and gross beta .

48. Calibrate gamma spectrometers This is planned to be done .
for single air samples and smears

49. Expedite receipt of radionuclide The standards have been received .
standards

50. Hire a qualified person to Consultation by the former operato r
operate the laboratory and training of others has resolve d

this problem .

51 . Use EPA procedure for gross This procedure will be adapted a s
alpha and beta analysis of water needed .

D641-0004
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Although the burn facility has not been used since April 1987, it is available for use in the future .

Utiiizatior of cnlcrinated solvents and freons is small . Dunng a 1967 survey (Remley, 1987), annual

use of metnyi chloroform was estimated to be about 630 pounds per year . This survey also estimated

annual use of freons (mostly Freon-12 and freon-22 in air conditioning) to be acout 1,450 pounds per

year .

3 .1 .3 Environmental Monitoring Progra m

Ambient a Morntorin a

SSF_ oeerates a network of eight ambient air samplers (see Figure 3-1), vvnich colt et particulat e

samoies cont :nuousiy. Seven samplers (A-3 to A-9) are located near manor- iourc?s or downwind .

These collect a samoie every 24 hours on a 37 mm diameter fiiter_at a . flow rate of 25 cubic meters per

day . A somewhat unique arrangement of hardwar>? aliov+rs air flow"to be switched to a fresh filter

each mianignt . Seven samoies are collected•.eacn wQek, one.sampie representative o' each of the

crececinc 7 caws. An eighth samoie (A -t0) is eo{ieted. adiacent to he sarreier near 3uiiding 100

(A-3l is sameie s zollectec over a 7-cay oer,od . . hLs, in total . about 2 .500 samoies are collected

each year . Samoles are cou tec for agora anc'g?ta raeiat :on following a ' 20-hour de ay to allow for

cecay c" "acor arc -poror daugnte%s .

Many of :r..e.caiiv=samofesare near or oeiow :he metnoc detection iimits ;MDL) . or example, i n

'987 99.ceree~t of tna aloha measurements arc 64 eercent of the beta measurements were below

MDL. A. tnougr.e 7-cay sampler provides information which serves many curcoses, it rovides an

excesiert cuaiity control cnecx on the daily sampler . in recent years there has been excellent

agreement ce*_ween the daily and 7-day samples . For example, in 1987, the caiiy samoies snowed an

average see 'abie 3-4) of 0 .0019 x 102 uCi/ml for aloha radioactivity anc 0 .027 x 10-n uCi/mI for

beta During 1987, the average of 7-day samples showed C .0015 x 10 .:Ci/mi fcr alpha and

0.0289 x 10 :C:i,^^i for beta . Typically, 68 percent of the alpha measurements arc C cercent of the

seta measurements are below MDL for the 7-day samples .

Stack Sam olin a

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

SSFL Dunne 987, this nc i udec only Buiiding C20 and the stack serving Buiicir.gs 021 arc 022 . Prior

to ;uiv 986, 3uiieir.c 055 was also monitored . During 1 988 (including the on-site por_ion of the

r

r

r

r
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Environmental Survey), Building 020 was essentially inactive . This presented the opportunity to

perform maintenance on the sampling and analytical equipment employed at Building 020.

0

•

Sampling at Buildings 021-022 consists of continuously collecting a sample of gas withdrawn from

the stack . A flow rate of 62 liters per minute provides sampling that is approximately isokine*.ic. A

filter with 5 micron pcrcs ;ty is changed weekly . A detector mounted nearby would alarm at any

rapid build-up of radioactive material on the fiite . Additional precautions to prevent large

discharges from the stack come as a result of frequent monitoring of the pressure drop across t11e

HERA filters and monitoring (primarily for empioyee heaith purposes) conducted within _he ; :i vo

buildings .

_missiors from the . MD= complex ^ave been 'ow for rr.ary years . Recant rosuits are Summi rried in

Tacie 3-7 . Better precision results, because fewer measurements ar e' . dose to datection `imits than

with ambient air measurements . In 1987, 31 percent of .the aigha .r1easurementsand none of th e

beta measurements were below MDLs .

The annual monitorrg Decor usually cohairs _$taterrent such as : The effectiveness of the airt a

clearing systems is evicent from, the fact that .the acmospneric effluents are less radioactive than is

:re 3rnciert air i :flccre, ',88b1_ in 1987, trls .was ccrrec- 'cr the °-missions `rcm 3uiicirc :20 and

for the DeSoto owigi .:cs. Tabie 7-.shoves, ncwever, that emissions from Buildings 021-'22 were

nigrer than ttie`' ecu.`1allent acqoie*it air . Nevertheless, controls are effective arc tre total

raeicactivity-Ie!ease is cw-- .111 987, the total released vas ess than i percent (0 .17 percept aloha,

1 7 Je~C2.^•t 7~Sa) o- 7-e acpropr :ate 'CE guice!ine .

Vcce!irg ov aiRDCS-_:OA is uses to estimate doses to :r..e general population . Doses are not

sucstantiaily :i fferert from zero . For example , the averace ncividuai dose to a person ,iving within

an 30 -km racius was 9 . 5 x 10-7 mrem in 1987 . The total dose from all sources , including natural

bacxarourc , i s about 180 mrem . Total dose from SSE_, including direct radiation, will be discussed

more fully in Se ct ion 4 .3 .
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RMOF ATMOSPHERIC EMISSIONS
SSFL - VENTURA COUNTY, CALIFORNI A

Tota Radioactivity Reieased (Ci) Annual Average
ntiC t

Average Ambient Ai r
C iYear

Alpha Beta

oncen ra o
Beta (uCi/ml)

oncentrat o n
Beta (uCi/ml) *

1987 2.5x 10-- 1 . 2 x ' 0-5 S i x 105 29x 10 ' 5 '

1986 &6x 10-5 1 .3 x 10 5 40x 10-~ 5 73 x _1 .0-' S . : t

1985 ` 3 .9x 10-8 9 .O x 10-6 39x 105 ' . 3S x 1D 5

1984 7 . :x 10-8 3 .7x06 1 .1 x 10' 5

1983 4 .7 x 108 1 . i x i0 '6 3.4 x 10• . 3 2

1982 2.x 10-8 0.61 x 10-6 1 .8x10-15 . 2 x i 0 5

1981 < .87x 108 c x 10-6 1 .2 x'10-' S '• <120 x i0- 5

Source : Adaptec from Roc cetcyne Anna : Vort~torReport. (181-1 987) by JOE Survey Team .

* 7-day samples at SSFL 3uildir,g 100 from ' 985 o1988 ; at DeSoto Site from 1981 to ' 98g .
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3 .1 .4• Findings and Observation s

0
3 .1 .4 .1 Category I

3 .1 .4 .2

None .

Category ! 1

None .

.1

3 . .1 .3 C3tecor'! ' I

None .

•

•

3 .1 .1 .4 Category :V

Lack or V1et_ecrciceical Tower . Lack of a me :'roicgKCal tower conic result in Inaccrate dose

assessimer , r -re =vEt of an ;nsC.'?eCUied- -_ ?3se . a re-ecrciocic3l 'C `N er C C'J!Ctf C

current winc -;peen and direr; ion . rata , it 's 770t pcsslbie to acc ::ratc !y preclct -re area of

impact 0_"A unsc^eduied.teie-se. in addition , annuai calculations of ,he air pathway cost to

the`oooulat,or uslrrg.-the AiRDOS -E?A computer rrcdel may oe in er ro r, since oic and

; naooro~ra~2~rer ,m anon from the 3urbank Ai rport i 3AP) s used .

it has been assu m ed that the 3AP i nformaticn i s adecuate because wooer winds accve the site

are similar to uocer winds at BAP, 2= miles east of the site . -cwever, data taxer' From a

meteorological -ower that was operated in Area II durng 1960-196' shows some differences .

For example, data for the NNW through NE quadrant (that is, the sum of the ;recuenc:es from

the NNW, N, NNE, and NE segments) indicates That the wind is from that direction -^ 1 .7 oercent

of the time at 3AP but varies from 33 .3 percent of the :ime (winter) to 12 .0 percent "summer)

at SSFI- .

3-21



No.: NOOISRR140115
Page: A-8

asbestos exists in the area . SSFI has not investigated the area to determine the source of th e

•

•

1

•
1

asbestos.

3 .2.3 Environmental Monitoring Progra m

Environmental monitoring of soil and vecettaticn for raaioac_ivity was init :ated in 1954 at SSFL and

has continued to the present . The current program is directed and performed by the Radiator and

Nuclear Safety Group of the Heaith, Safety, and Environment Department . The intent of . the

program is to adequately survey environmental radioactivity to ensure that nuclear ooeraticns co

not contribute significantly to environmental •aeioact v ty (Moore, 1988) . The iocati'dFsktec'ec =ar

on-site sampling were selected in the mid-1950s (prior to SE constructio n

iccations for reactor excer:ments . The iocat:crs or mcni :er rg nave rot s ;'cniicar,t :v c~arc_R c_

the original s&ecions Nere mace, aitnougn site operators have changed :eiatr/e to cotentiai

radioactive sources for contamination (see = ncirg 3 .? .1 & ) . ' .

The current program of soil monitoring _onstss of coileccing. a8 s mples from on-site anc cff-site

locations up to 16 <iiometers (O mile)crn'the' fac1iity do a quareriy bans (Mcere, '98 :

1986) . Figures 3 -s anc .,3-5 show cr-site . .'and off -site sampling 'ocatiers . Samc,es are

collected =rom an .:nclstu f„Jed area 'Nit . .̂tr meters i5O "eet) of .re 'ecat:Cr s:ec ~ e

f . .?-ccram eoc .:r^e .̂t (Moore, ?86 ;. No sar-~ e cca ::c n

markers are asei `ia :re `ie!'d to define the area to 'ce samoied . The samcie : s coilectec cv sccocirg

up approxirri tei.y .'. CO grams or soli from the :cc 2.3 cm ;'. nch) or soil using a ~iast ;c scccc . T^e

sampfe i5 drep~re ,y Erring, sievirc on a 3 .5 mm Coors c'uc:bie, and soreadir.c w to a :r_nc! or a

cooper: pianchet--Araiyses are performer cy courting or C O'minutes or gross aicra arc _ress cet a

at an on -site laboratcri . The calance of t~ e •aw samcie and the furnacec samcie are tr.en

compcsitec anc gamma scannee . Data ara yses are reviewed by four site cersorr. e! . ~e samcie s

are collected and anaiyzed by the same person, and the samples do not leave the samcier's

possession . No formal .rain-of-custody :s . :sec . Semiannuaily, samples are coilectec cy SS~_ and

analyzed off-site for plutonium by an independent laboratory according to NRC guide+ines .

Vegetation monitoring for radioactivity, wr.lcn was coneuctea with monthly soil moni :cr re, Nas

discontinued after 1985 Nhen SSF_ also decreed to reduce soii monitoring =rom monthiy to ouarehy

intervals .

Compilations of soil and vegetation monitoring data are presented in Tables 3 -8 arc 3-9,

respectively . 45 orevlcusiy disc :ssec n Sdc::cr tr7e average of or-Site ~3ClCac:V3rct`/?:Cal

values for soil and /ecetatlon are simiiar to :re average of off-site values .

3-25
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TABLE 3-8

SOIL RADIOACTIVITY DATA 1987-1957

SSFL VENTURA COUNTY, CALIFORNI A

V r

On-Size - veraoe or Rance
p~:,g)

Off-Sete Average or =arg e
IPC: g )

\ Der of
Sa rD.es

A ona 3eza
Nur~De r of

Sarnoies
A . na 3eta

-

8 _, 25 I -8 25 . 7 . .i . . 2 4 ,

'6a I ;8 25 .7 26 =8 25 . '

252 2 28 1 ' - -

984a 1 'L.'. i 258 2 = 8 ' 2' ; I . 23

383 - J-- 0 . 6' I 24 28 . C 53 23

382
__

-- 63 .25 4 0 .58 23

'380 ( -= I 0 . 60 . , I 2. .- y .8 0 .58 ` 23

052 f._.25 18 :sc 2

:: -, • 0 .56 ( ~ ; :8 , ~ _ 0 ( 23

320 0 . 56 23 28 ! 0 .55 24

3 . .4 __ 0.60 2 2 . 8 I 0 .58 I 2~

'?7 0 .60 25 ( 48 0 .5~ ! 2c

.-_ -- 0 .57 25 48 I 0 .= . 24

972 I -4 0 .36 25 28 0 .5 24

-' i 3.35 25 I 8 2 .53 1 2 3

970 I '-= I 0 47 I 27 18 ( 0 .48 25

-Ca I __ I 22 I 27 I -8 C . 0 23

1 968 I ~= 0. 27 I 26 28 0 .18 25

367 I • , 0 .2-0 .12 28 48 0.38-0 .39 24

0 .40-0 .41 29 48 0 .43-0.4 2 5

?65 -- 0 . 26 36 1 12 0.46-047 29

L 36- I =_ 0 .24-0 . 1 6 32 299 .0 .40-021 2 5
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SOIL RADIOACTIVITY DATA 1987-1957
SSFL - VENTURA COUNTY, CALIFORNIA

PAGE TWO

No. : NOOISRR140115
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On-Site Average or Rang e
(pCi/g)

Off-Ste Average or Rarge
(pC:rg )

Year

Numbero f
Samples

Alpha Beta
Vumberof

Sampies
Aicha Beta .

1963 156 0.41-0 .43 45 155 0.38-0.42 . . "
. 42

." ; :`•

1962. . 147 0.42-0.14 48 453 0.35-J .a1 . . 47

196 . ' 20 0 .30-0.37 34 158 :2-333 -3 •

1960 115 0.34-0.41 23 0 .27-x.37 I • . 9

1959 107 0.43 15 • 37L 3 32 4

1958 80 0 .27 3'1 309 3 .26 . 1 0

1957 64 0.32 3 Lf 3 .35 1 0

•

J

•

Source : A.dapteo from Moore, 1987, and'Moorundatec .

The crarge .n aicr.a .ac:ivity .after 1983 ,s he -esuit an mcrovec -3i :cr3::en me.rcc that

provices a :rLe measure of. aipha. activity n :hic:< samoies rat .' er :rar :-e -e!at:ve laiues

used previous _ Vei•ues for ..i?87 using the pricy etthoe wowc :e 3 .37 for :ne on-site

averagea~.C J .83 `or :he.ei -siie average .
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TABLE 3- 9

VEGETATION RADIOACTIVITY DATA, 1985-1957
SSFL- VENTURA COUNTY, CALIFORNI A

v 3

Or-Ste average or Rar.ce
(pCiig-arr.)

O`=-S -3 average or Ra .^ce
(pC;/g-asn )

ar

umber or
Samcles

ipra e_a
\1,•T 1J e .o T~,.., ~~

Samo es
lpr. a era .

19834 ',44 I ~ .3 I 33 I -3 I 4.7 3 3

'~84a 44 ' C 36 I .8 _.? .3 6

1983 .4 J .13 -_ I . .3 I 0 .24 _3 -

1982 ' 1 44 0.16 :o .$ ' I .3 0

198 I 144 0.20 I 37 , =8 . . 0 .2' I 2 9

' 98C 144 0 .25 .6O =8 0 .19 42

1979 I 144 02 :. _$ I 0 .23 • J

1978 I ,44 C .2" `6o I =8 0 .24 .3
1

976 ~. 44 0 . 9 . C _ ; I _3 l ,?_ _ i
t

144 .02' -:8 2 2

19 . . J

573 - --= 0 .2 - 55 .3 0 . 2 4 i 42

-97-- . :. 44 0 23 _3 =8 0.3 6

0.24 -3 2.31 3 2

1970 J 144 0.33 _ 0 .30 42

96? 144 I 0 .40 I 65 I =8 I 2 .36 --

1968 144 I 0 .51 I 58 I =8 I 0 .51 20 5

967 I 144 ' 0 .62 236 ' =3 I 2 .39 I -
y

1966 ( 144 0 .37 I 69 I -3 I .3T ( 123

1965 144 0 .55-0 .56 162 =2 , 2 .61 38

1964 152 0.49-0 .50 ( 2' 1 I 293 0 .50-0.5 1

•
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TABLE 3- 9
• VEGETATION RADIOACTIVITY DATA , 1987-1957

SSFL - VENTURA COUNTY , CALIFORNI A
PAGE TW O

•

•

Y

On-Site Average or Rang e
(pCi/g-ash )

Off -Site Average or Rang e
(pCi/g-ash )

ear

Number of
Sampies

Alpha Beta
Number of

Samples
Aloha Beta

1963 156 0 .43-0 .44 465 456 0 .36-0 .37, . . ' .388' . `

1962 147 0 . 44-0 .45 500 453 0.42-O .44 . '06

1961 I 120 , 0 .32-0 .35 224 459 2&-0 .29
`a

6

1960 1115 0 .31-0 .35 137 362 . . 0 .21-0.Z5 136

1959 J 96 0.29 212 . .- X93.` 0.18 168

1958 65 0 .57 f83 250 0 .39 35 6

1957 j 58 1 .1 . .2 ... - 3Ca 0 .89 2C C

Source : Adapted =rcm Moore, 1987, and ~Roore, undateo .

3 The chance cna .a :;vitv after 9$3 S 1~e -e<_ult of ar mcrovec ta ;icrat;or. Te . cc :flat
provices a tr•.eeasure or-ai_pra ac*ivity in th ;c.< samples rather :an the re!at;ve iaiues
used previous. Values for -:1985 using the pricr me*-hcc wouic ce 0 .19 for the or -site
averagQ arid.0.23 fai the .o f-site average .
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3.2.4 Findings and Observations

I3 .2 .4 .1 Cateoorv

None .

3.2.4 .2 Cateoorv I I

None.

3 .2 .4.3 teoorv III

No.: N001SRR140115
Page : A-15

1 . Known and potential on-site soil contamination . There are at least two- .areas where soil is

known to pe or may be contaminated with radionuclides, organics, metals, or other hazardous

substances . A description of each area arid the'.knon or- sixpected contamination i s

presentee below .

•
a. Old Sodium 3urn Pit{Buiiding 8a6 . The. operation of this facility during the 1960-1970s

time period `nr leaning and disposai of sodium-contaminated components, disposai of

other actwazed metal eQuwment, and disposal of various organic compounds has resulted

in. soJ cantamjrratior. .at and near the facility. Recent investigation of the area for the

c,RC .r~ .=?roorarn .Pliase II - Site Characterization (Olson et al ., 1987) revealed soi l

cdrrCaminatnor in the snailow subsurface soils in an area covering approximately 4,650 se .

metetsr(5C,000 se . 4 .) . The soii contamination was found to be principally volatile organic

compounds, metals, oil and grease, PcTs, PCBs, terphenyls, and biphenyls . T able 3-10 lists

soil samoie concentrations resulting from that investigation . Because of the possibiiity

that radioactive wastes may have been buried there, soil samples were screened in the

field for radioactivity .

Any samples 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

radioactively 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 uRihr . A later study for radioactivity was performed by

•
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1

I

Ij

1
3

Ij
1

SOIL SAMPLE ANALYSES - SODIUM BURN PIT

SSFL - VENTURA COUNTY, CALIFORNI A

Compound

Voiatile Organic Compound s
Concentration mg/kg

Low High

Carbon tetrachionoe no 500

1,1-Dichloroethane rid 43 0

1,1-Dichloroethyiene nd 90

traris-1,2-Dichloroethylene rid 22' . . . .

Ethyl benzene no 44
Freon-T)< rid 3 i0 Y. .- =

Tetracrb6roe*_hviene ^0 120(3 "

Toluene nc . • 800

1,1,1-Trichlorce*_hane nc 18 0

Trichloroethvlene rfp 740
Trichloroflucrome*_hane no . '_ - 7 8

v1etal

i Metals
~.• Concentration mg/k g

Low High

Caomium 1 b

Chromium _ 10 7 0

Cooper •- 16 1 `
g

Lead _ 10 864

Mercury no 3 . 0

Ni c :<ei ' 13 129

C~rnpouna/Analyze

Other
Concentration mg/k g

Low High

Oil ano Grease 24 3600

Diesei Fuel no 375

PC3s nd 1 2

PCTs no 1

Biphenyls rid 35

Terphenyls nd 48

pH 7.' 10 . 1

Source: Adapted from Olson et aL, 1987 .
nd = None deter ed .
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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 po rt ion of the Survey .

b. Sodium Reactor Experiment (SRE) Watershed - Soil 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 potential

sources of asbestos in the area, in particular a fire which destroyed the cooiing-t>avver -tor

the SRE contained "Munters Fill" which is composed of asbestos . Discussion-of .;he surTat'e

.Wvater sampling is discussed in Section 3 .3 .3 .

3 .2 .4 .4 Categorv IV

•

1 . Soil monitoring orogram deficiencies . There are aeficieneies in--tile soil monitoring program

which make it inadequate for current site conditions .'- r.;~e deficiencies include :

a. Sampling locations -for monitoring l radioactivity, as well as other types of

contaminants,, .dp not reflect current operations . Past operations at the site whit-

included -approximately. 'ten .experimental reactors, storage of radioactive fuel, anc

radio ('Jve va$te.harrdling required a specific monitoring program relative to the location

'01•,ope-ations durip.g that period . The current operations at the facility are di erent tha n

th e- ;pas', bi4t-soil radioactivity is still monitored at the same iocations .

Field sampling locations are not identified by markers . The lack of permanent field

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 could invalidate the evaluation of annual changes in soil

radioactivity at a specific location .

•
3-34



No.: N001SRR140115
Page : A-18

in the central portion of Area IV . 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 monitor connected to an alarm system to provide warning of any radioactive

contaminants. Thus, there should be no possibility of off-site releases of contaminated wastewaters

from this source .

•

•

3 .3 .3 Environmental Monitoring Progra m

SSFI_ has been issued an NPDES Permit to release "filtered domestic wastewater.: .arG?rdustri, #f

wastewater' .. {from its -:rvo principal retention basins (R 2A Pond and Derrrrieter Pond)., su'bt4c-: -o

criteria listed in Table 3-12. Total flows are combined to calculate iiischarge'Ioads for comparison

with criteria . There are also a number of additional requireCienns. which pertain to SSF_'s two

sewage treatment piants (see Table 3 -13) . iMlonitorrng .equirprh ents•'aeE spelled out :r detail in

SSF_'s NPDES permit, as are notification and re ortingiequir e'rr ent.:-

Since SSF_ can contrci the release of its wastewateij and provide complete analysis of cord water

prTcr to eiease , : t cart 31mOst always provide -whatever wastewater treatment or ^C ! C-•~C ::me 5

necessary to attain ccm iiance witi '4 .di-C, .̂, arge requirements. As a esui ., is comcliarce -ecorc s

exemplary , cors;5ten.tfy at, ievir1 compliance 99 percent of the time . A recurring v iolation or

permit limita ier .thoug rare is the inaoiiity to achieve an average final effluent concentration of

15 peace .̂t bjr.weighrpr the average sewage treatment i nfluent concentrations of 3OD , and tctai

suscended solids-{'SS ; . During extended periods of iow acivity en-site , incoming concentrations of

3OD and TSS in the yaw sewage are so low that the 85 percent removai reeuirement .s fiery difficult

to achieve . For exarreie , even though an average influent 3OC ; concentration of - 3 -rgil was

reduced to an average monthly effluent concentration of 9 mg /I (30 percent of the effluent

concentration limit), the net removal was only 79 percent of the inlet flow . Therefore , the mandatee

85 percent removal requirement was not achieved . Similarly , incoming concentrations of 27 mail of

TSS Nere treated arc fiitered down to oriy 6 mg/I TS5 in the effluent . However , because of 'he low

incoming load, this removal was only 78 percent . The effluent trere ffore failed to achieve the

85 percent removal requirement. Whenever the incoming raw sewage i s more representative of

normal loads , the two treatment plants consistently achieve 94 -96 percent removal arc are in

compliance with all recuirements .

Eacn -e!ease from 'he Derimeter Pond and R-2A Pond to 2eil Carycn is monitorec and -eoorted to

the Rec;cnai Water Cuaiity Control Board. A review of NIPCES mcritorir.g repors showec thatSSF _
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methylene chloride (Rogers, 1986), runoffs RD-3 and RD--t indicate that there may be some carryout

of this organic from Area V . Similar concentrations at beat ons RD-1 and RD-8 are not likely to be

related to DOE operations, because of their distance from any DOE installations .

There may be a problem with other contaminants in the rerh-bound runoff . Since this runor; ;s got

routinely monitored as part of any ongoing SSFL/Area IV surface water monitoring program,

undetected release of contaminants may be occuring . mace uate characterization of surface-water

runoffs prevents SSFL from identifying potential problems ;refer to Finding 3 .3 .1 .1 .1) . For exampie,

asbestos data in Table 3-15 show highest measurements .n two locations that drain norhvvare from

SSFL. . Sample RD-4 from the area behind 3uilcing 163 contained the single ~itgr+est mass

concentrationjf asbestos at 1,51b mg/I . S:ructure cour. : s .vere read at 225 m.,ilier. str-ict,res per

liter, ofwnich 165 miilier Nere crysotiie'ibers ~F .'v1Sl, '98-` . Caiiforria naa'precesec-a 's.c~icart

risk level" for ingesting asbestos from cr!rkirg water of '10 million fibe!s' per day,' so the RD-4

runoff fiber content was at 118 percent of the procosed, eve! . ~owEver , t's extremely unii ce!y that

any of the asbestos :r. :re runoff toward'1eier Car^Jon could e~/er affeS'water suopiies n the Sim i

Valley. ' . -

Even though SSFL :ses cottle~•;water as is scie cetaoie Nater source, the 're<-rwater list^ :uticn

system is routine :y ar,ar:ec for racicact 'i ti arc :ace.nologicaaI carameters. ~cm~Ie: 'c r

radioactivity measu{ei"ent5 are coilecttec" mertn!y ram two wiee!y separat_c sources or.-site .

in 1986, the .averace gtcss aipna-:measurement vas 655 = 9.~9 oCi/I arc the correseorcirc average

gross beta :ireasvr2~ne"t, was 3 .58 = 0 .95 eC a or the 2'- samcles . rc vieuai sucely Neiis are also

anaiyzed zNiC a yEar;-•=cr the three most :sac .ve!Is . ^e =cucwir.g average vaiues .vere -eccr_e= for

t986 and 1987 .-•

'

Act.vity in pC:/I I

Ne!I Year

GrossAlcna Gross3eta

NS-5 1986 ' 1 .31 = 1.S3 = 0 .3 8

WS-5 1987 1.06 = 3 .50 3.96 y 0 .63

WS-12 1986 7 .79 . 0 .25 3 .93 _ 0 .07

WS-12 1987 12 .97 . 5 .19 3 .70 *_ 1 .2 1

WS-13 1986 9 .72 = 0 1.34 = 0

I'/S-13 1987 3 .99 = 2.38 &01 y 0 .3 2
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All average measurements were below the recommended levels for dunking water , although an

occasional ~nciv i cual gross alpha reading exceeds the 15 pCi /I recommended level for drinking

water . The bacteriological analyses are uniformly repo rted at coliform counts of < 2 .2 MPN total

coliforrr per oo ml of sample, a count common to all 99 samples taken in 1987 . Samples were

collected twice monthly from two storage tanks (central storage and the westernmost tank) and

from Well WS-' 3, 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 w!th resoec to radioactivity and bacteriological considerations is uniformly acceptable . Data

on non-radioactive chemical parameters is not routinely collected , since the system does notser~ie :as

a drinKine water supply .

41
Sediment samoi :ng programs for radioactivity are conduced monthLyYfo~ seiec d idc-a ions,

incfudinc several wnich could be affected by DOE activities . These Iodations ii cjude rnud from th e

off-sitesecim e . .

bottom of the ?-2A Pond and from sediments deposited in ,rhe .~rainage ditch leading to Bell

Canyor. Data .c- 985 and 1986 are presented in'-aolQ3-16 : ., .Watersamples covering the same

perioes a-e aiso :resented for comparison. fr 1986 beta acs vitys sediments and water for both

ocations was si c^tiy nigher by 3 to 7 pe?cent . 'Arpha activities'presented a different pattern . Both

iodations snowec a 20-30 percent decline frorrt .1985o 986 in sediment activity, but a 35-50 oercent

caln it water ac' :v ty . Aleasurements indttotec -e!atively :ow levels of gross ra&oac:ivltJ well

oelow - .^e c' r z _ :Toter . .' ; :eria fior-.radioacivey, w :n no serious aeoosltior of activity r on-site o r

Very ca{c•.o" .O facioacJve parameters exists or on- or off-site locations , possio ! y because al l

rata or raci3a:: : v :ty Indicate minimal likelihood of proclems with off-site m igration of

contam ; na .rts '-o- SSFL artcior DOE operations . Monitoring recu l rements Irn posec oy the sites

NPDE~ oerm : : anc-ooosi tion 65 appear to be the full extent of surface water measurements at the

site. Other saris : : .rc aooears to be related to soec :& events, such as spills , leaks or the need to

cnaracer :Ze new test solutions .

3 .3 .4 Findincs and Obse rvations

3 .3 .4 .1 Catecc^i

None .
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TABLE 3-1 6

•

•

•

RADIOACTIVITY IN SELECTED SEDIMENT SAMPLES
SSFL - VENTURA COUNTY , CALIFORNI A

t iL A i tti Unit

Gross Radioactivity Measurement

onoca v yc

1985 1986

Pond R.-2A :

Sediment Alpha pC/g 31 .4±6. 0

Beta I pCi /g 2&0 ± L1 .24.g-± 0 . 5

Water ,/ Alpha pCil 3 .07 y

Beta + oCil 39± 0 .7 .' .,' 35 . = 1 .' 4

Beil Canyon Drainage Ditch : ' : .

Sediment Alpha pCi/~ `Z: .9 i 5 .5 15 . ^- ±4 . 4

Beta ~Ciit~ ' 22 .7 _ 1 .1 24.2 y 1 2

Water Aloha pCi/I 1 .38 ± 7.09 2.02 = 2 .08

Seta oCiil 2.49 = 0.75 2.60 = 0 .5 2

Source : Moore . 1986 and .`_987 .
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• 1 . B-886 Sodium D!soosal Facility Runoff . There i s a potential for the release of contaminates

runoff from the 3-886 Sodium Disoosal Facility due to inadecuate control of stormwater rur-

on arc runoff. Soils within the burn pit areas of the facility are contaminated with

chlorinated organics , heavy metals, and low evels of radioactivity, principally cesium-137 .

Although the limited amount of testing of runoff has not indicated that elevated levels of

contaminants are migrating downslope, the existing diversion structure may a~fow

stormwater from areas upslope from 3 -886 tc enter and leave the area . Sampiint~ lore: ir.

compliance with ?roposition 65 at points downsiope from the 3- 886 area indicated :hat tee

was some transoort of arsenic , chromium, a ria lead , albeit at low concenttaens"(betwe '

4.C arc 0.3 . rricil) . Refer to = noings 3 . 2 .- 3 anc = . 3 .2 .3 or aecitionat !nrorman r e'ga'rcinc

this prcoiem. - .

•

•

3 .3 .& .3 Catecorv II

None .

3 .3 & .: Catecc 'i V

Surface '1~`a_er Cori*orir3o ?~ocrarrm . The ._r'er : SSFArea ' 1 surface water rron! :or.rc

orogram woes not irrc :ude any penocic samoiirg (etc ., curnc rainfaii events) o' runoff leaving

.'the site-ard3r-'erlnc .Vle!er or Runkle C3rvors :o _.ne nor h of area V his ccula 'esuit r

ance:ecte 'eleases of contaminants off-site . -or example , the single attemot to collec t

runoff cur'nc the ?rcpositlon 65 sampling arc 3r2iysis program cid indicate tnat asoestos

contamination in surface water -unoff from location RD-.: (the area oehlnc 3u!ieing 163, t : e

Box Shoo) was as high as 225 million structures cer liter, of which 165 million were chrvsotile

fibers. The State of California nae listed a "sicrif cant SK leve l" for such fibers as 1&0 million

per day wren ingested as potable water . While it 's unlikely that the present release could

affect water sueoiies in the Simi valley cownsiooe of SSF_, the fact that t^e release was

occurring undetected until Proposition 65 requirec SSFL to consider runoff sampling raises

questions about the adequacy of the monitoring orogram .
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4 .3 Radiatio n

4.3 .1 Background Environmental Informatio n

The potential sources of radiation at the SSFL Site can be described by assessing Individual media

(i .e ., air, soils , surface waters, and hydrogeology) . Each of these primary pathways is responsible for

radionuclide transport and potential contamination of ambient air, soils, drinking water,

groundwater, vegetation, and food .

Ambientadiattion in the vicinity of SSFL is a consequence of both natural and n ar.mte sources .

These sources include cosmic radiation, natural radioactive materials it the spit, a^ .d builcl

materiais, fallout from past atmospheric weapons detonations, and releases o radioactivearteria!s

from nuclear power plants and other facilities handling radioactive matey acs- .vv.or,dvJide . These

releases can result in public dose from the intake of or ezpo~ure to .radioaczlve materials in air,

cnnklrg water, and food . The most sierificart of these exO.osures_ rs tnat tc e lungs from

background levels of radon . The annual average effective Bose eGuivalent for : aturai backgrounc

n the United States is approximately 189miltiiemhyear'4mre' 'year) (Unitec Nat:ors, 1982) . T^ :s

ccse s cetaiied .r Table 4-7 . About one-half of th.e'cose equivalent !s attr ;cutae!e tc the 'nnalat :cr

of -accr-222 arc ts decag:products. P-ev!ous•y accectec estimates of cacxcrounc eeses dic 'c :

;rcluce :re -aeon cemribution and were at eveis of aDOUZ 100 mremiyear .

"e ca:a' tr< Td.e-.7 were derived it accorcance with t' e accroac ' recor-'merced by t

rter^atiora .Corm: scion for Radiation Protection (ICP?) in ICRP Repots 26 arc 30 . his approacr.

eiiaws birect cOtz+parison of the effective cose for various organs cv refiectinc the distr :bufion of arc

organ sensitivity to various radionuclides . This is accomplished by applying "we!crtirc factors" to

the doses received by individual organs . The weighting factors are expressed as he fraction of tre

totai rsfor the entire body attributable to the organ . The sum of the cose equivalent for :re

individual organs provides an estimate of the total effect of the radiation on the whole body .

The EPA repor*s gamma radiation exposure rates on a quarterly basis for select locations throughout

the United States in Environmental Radiation Data (EPA, 1987) . Althougn a consleeraoie distance

from the site , measured exposure rates equivalent to an annual dose of approximately

65 mrem 7 mrem were reported for the Berkeley, California, monitoring locat!on during :re

reporting period of April through June, 1987 .

•
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TABLE 4-7

No.: NOO1SRR140115
Page : A-24

U.S . AVERAGE ANNUAL EFFECTIVE DOSE EQUVALENT TO

HUMANS FROM NATURAL BACKGROUND RADIATIO N

Organ
Annual Effective Dose Equivalen t

(mrem )

mmmmmmmmmmmm~
Gonads 24

Breast 1 4

Lung (Total) 100

Red acne Marrow 1 3

Bore Surfaces 6

Thyroid -

Other 29 .

TOTAL(1) 189

Scarce : United Natiors . 1982 .
Total represents the-. .majat prco~ztt of the appropriate
weighting fac:cr zi rres annual dose equivalent for
~uimcnary ; rac^iai ~rcrcria'r, ano m ean ccses .

4-27



•

No .: NOO1SRR140115
Page: A-25

As required by DOE Order 5484 .1, Chapter III, 4c2d '- 3, SSF_ conducts an annual "assessment and

report ing of potential dose to the public ." in 1985, DOE adocted an interim radiation protection

standard for environmental activities to be mpiementec n calencar year 1985 (Vaughan , 1985) . It is

DOE policy to follow the guidance of the Natiorai Council on Radiation Protection and

Measurements ( NCRP) to the extent practicable wi-n resoect to radiation orotection standards . A

comprehensive revision of previous NCRP recommendations on a basic radiation protection is still

under development. However , current NCRP guicance i s available regarding protection of the

public in its September 18, 1984 , advice to the Environmental Protection Agency pubiisned underthe

title "Control of Air Emissions of Radioruc . ices." r -nis document , the NCRP endcirses . the

recommendation of the international Commission on Racioiogicai Protection ( JCcZn ), •to limit-the

continuouYexposure to any member of the ouoiic =nom other nar mecica : sourte5 and natural'

background to 10C mrem per year whoie - oocy case ecu :vaient . The previously recommended limit

of 500 mrem pe r year is retained for noncont:n uous exposures: his rac5^tr .encation is now

9

•

adootec as an Interim standard for DOE environmental activiti es for the sum of ai : exposur e

pathways .

Radiation exposures are received from externar • .sdurc?s-a^c =rpm -ad!onuciides taker into the body

ov Inhalation of air and I ngestio n of water arc --cdcstufs . Raci cnuc :!c es -aKen nto t_ Cody w ii .

con: :nuousiv r. aciate uhe-. body until -rev are -e^-cvec t . .roucr e!tne, - acioact :ve eecav or

r- t ;cciic proce<-se . . Corseeue^ti .Y, 'nter ^a i _cs= es : . ,rates are = a!c ,a :eC as ear cse

CO mmrme ^t5 nes2 are ObtaineC" by integfat :ng .re -, :a : core recd vec an IndivicuaI'S oooy

over an assymed rem. aini'f'a- rifeti me of 50 /ears . _ -.cses 0 --e var:aus ma icr orcans are

c'ons . cered Ci t•.'~ariOUS eX DCSUre oathwavs . The -ac ;a::cr :cses -=C="sec ov a soec:tic organ are

weicrtec arc Shimmed to determine the tozai dose .
e

4.3.2' General Description of Pollution Sources aria Com.-rois

During -ne '950s anc 1960s , SSE: conductec researc h anc oeve ! oornent or many nuclear reactor

cro ieCts . These projects include the Sodium Reactor =xoer,men t ('95-7- '96 -:), the Soace Nuclear

A uxiliary ?ower (SNAP ) reactor , and critical experiments :'957- '973) . Some of these orcarams or

oortiors thereof w ere licensed under Nuclear Regulatory Commission ( NRC) anc predecessor

agenci es , while others were under the auspices of ire Department of Energy ( DOE) and its .

predecessor agencies . As funding for various orocrams decreased, SSE_ oegar a program of

radioactive Decontamination and Decommissioning lD&D) of select ooerat : ons under the Surpius

=aClities Management Program ( S FMP ) . Criter : a or ^viro r. mertai ='naivses of at east seven of

these faC litle5 are outlined in 3ercer , et al ., 979 . c _ -,'enit D&D status of former n uc ea r

operations at SSFL- ! s shown in 'able a-8. Source eocumer-s .or istec D&D act,v,ties were numerou s

28



'.... .•..l 1 L_ - L. . .. J 1 .~__1 L .._.I L__. ...-l

•

1 Altl L 4- R

( IJRRENI 1)LCON IAMINAIION ANI) 1)LCOMMISSIONING ( O&I))

S IAT(J~ (II LOI(MLR NIICI LAR 0I111 (A IION 5

SSF1 . - VI;N fl11lA CORN) V . CALIFORNI A

P

N
1D

ir1,)te' .nliElrt;>i> Nuclear Regulatory
Rutl (l. lnl)

F .,tillty

}

Ye.,Ii r .r° •'~ I)&I) S1 .1tus Conunisslon (NRC )
Ntt l)I)cldliul,(l) Statu s

tlu t lit)' L .FVe I'1',•I 1'1/ i , . )1wl~lult ) tit ;nl .,nUetl nun s . tlv .,tjetl e11t (tl)111Cnt sells N A .

• It) lle ,ltly, Nevada (111(1 1)A, 19/6) . I(ele,,setl lu r

' 111111: :1111 leti tie (I .111111, 1984 )

l1t}5 IJrdn(1Jn) Carlnde Ililut fuel I .,1)Ilcdllun 19111,- I9r)/ I(itu11t~ 1 Itl .,ntl 113, exiIdtI I (fu(ts .ultl Miler N A

,Illcllt,li ► s need to he tle( ontanlinatec l
(Chal)nl .u), 198/ )

IJU'l Sutlnun ( II .11)11111± lu,l , lur (Stilt) ulg .lnlt 195'I I'I1t9 CuiultUun,,lly lull: .( :tl lu unl hint Intl 11 .t : N A

n)u(Ier .uetl led( lul (I IIVIIO I'1S'1 I')1)9 ((I 4C . u1u1,11ec1 )

tl In Sy ;(t :Irls 11)1 nu(le .u .ltlxilli .uy 11uwe1 i- .Itilll)i . .cetl .141(1 Si l1i11e(I Iu Re,)Ily, 11ev .ul, ,
'

N A

• SNAIL .( R 1961 I'1b 1 (Stolle, 19/'( )

• SNAI' 1S1 It 19x'1 I')t .n

1111 StdA1't.,iul .ll I'Jlt2 1'11 I 1\ , . :.ulllt . : .t,iIiI4I(1,1u1,(Intl4'hitll 11a111t11 II /\

111141111 .111141 liIlj Ii 11f I)1sl) (!$ -j ' .•y . I'Ill' . )

111 .1+ SNAP Lnvllt,nlncn( .,I I esl I- .tt .t111y (SL 11) I9t,t) (7/I I(t :le,t etl l„ t t,n/1ltlu(L;l Unleitl I( tell 111: N A

511)R, SIUI-S I, S(A 4(1, Sn,1I)tl .1II 1 (SI)eltJltI . ('I/tf) '

(I/R SlueltlleslIi itull .tuunl(eu(Iu1(SIII) 191ti (9/3 "Ilie I,,tlltUc ;werecl &unt,lllUU1Ic' 141level~wlu(lI NA .

Wel C .I Iuw .N )I .11. (ICattle , 11(11 111 .1(1 ( .1~CS (O Ievt I S

I,elt,w tilt:lui,iI, 1e ;tnl)G(1.c4s .ittel11a1)1e lul Iulul e

unlu;lllt It :tl (I C" ((ll(1 I)A, 1'J/( )

I(444 1e .11 IVl, .l . :It,,l ; Itev . :It .l)I11e,)I l .tt Idly I'11,' . I'1/') IVI . : l .1 . .1uUt:tl,enl ; Iul nlll't . Ili11 t. 4I t1•;e Kele,twll,uul l(e11114Ve( I

(NlvllIf) (( 14 .114111 .ttI . I''IRb) .111111111en .4 In 1)I ;In,tn(Itntl t'Itln hunt SFJM 11 litell~e
(I(uuse . 1911/ )

tl .'1 SIJAI' HI )(( ('It .! ('I(t'i (ttil ,444444 . I', n : 1 11,1'., : , t ult :tl) .It(1111 l t111 )C1 1 N A

r, unlit l ov . .y (IVlt:y . 1, I'(11N )

1 t_..__I (_.. _ .1 I . 1 L , t , t

a



r

A
w
0

•

TABLE 4-8
CURRENT DECONTAMINATION AND DECOMMISSIOP IING (D&D)

STATUS OF FORMER NUCLEAR OPERATION S

SSFL - VENTURA COUNTY, CALIFORNIA
PAGE 1WO

• •

/~,Iill) )ytn% lIC Nuclear Reyulauory
Huddin`•) facility Ye.1is o( . . . D&I) Status Curnmissiun NItC Slalus

No . (JpefutionO)

013 Kinetics experiment water builer 1956.19y& ' All sttui,b res and (ourrdalions raced ex( epl fur tie N A .

(KEWI3) also includes lluildinys 643,123 tlr,ur :n1i) luunda(ion of liurldiny /3 (Ureda, 1976) .

and 19 3

093 -85 Reactor also include sAI:-b/ t 1956- I')8O~ Meets crilerid bur rele,»e of lar.ililies fur unrestricted Released and R-1 1 8
.

14 and 45 38uildiny 83
.tic (t)eyley, 1986) and in I)isniantliny flan license terminated

', )81 )(Wenslawski, 1

I0ll Advanced epilbermall horiwo reactor 196(1 19/2 Meul~ rii lerId iii 1isntanllin9 plan (I(enrley, 198(J) . CX-1 / License
terminated (Reid, 1980 )

(AE 1 R) fast critical experimenta l

laboratory (FCEL )

143 Sodium reactor experiment (SRE) 1957-1964 I)&D 191'4 .1983 releasettdor unrestricted use N A .

includes Buildings 41, /24, 686, 163, (Lanni, 1984 anti Bapblitz, 1983) .

695, 723, 753, 453, 653, 654, 77 3
(drainage control )

373 SNAP critical assembly (unshielded) 195/ No I)&D documents avr)ilat >Je.U) N.A .

Source: DOE Survey team .

(I) Dales provided by Dr . Marlin Ren)le y

(2) Survey Itepurl on t)uiltlrnq 3/3 in prep .uatlun as part ul over,rll 1)1)1 '~rri''urrvey

a o
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and spanned many years . Principal radioactive contaminants of concern over the entire period of

operation at SSFLnave primarily been mixed fission p ro ducts .

•
In addition to the SFMP D&D activities, SSFL oropcsed a radiological survey plan ar,c is now

conducting these surreys for the ourpose of determir .ine "if -adioactive contamination exists to such

an extent that further surveying or decontamination is warranted . . . ." (Badger and Tuttle, 1985) for

facilities outside the SFMP decommissioning program . This program will help to further characterize

or identify additional radioactive sources .

The two major sources of SSFFL radioactive matenai use are the Hot Lap tSuiieingO?C} and'trte

Radioactive Mjteriais Disposai Facility (RMDFI . 'he =first s a facility that s destgr;~ or fu

dedaccinc and other activities requiring 'het ce!I 'ac:iiz :es. t s 'icenseo cer Scec:Nt c:ear

Materials License SNM-21 issued by the SRC Page, 9B) . Soent DOE-ovvn2C. =uei eierrerts nave

been decaeded for =usher reprocessing at otner facilities ; ^ovyever, rto such activities .vere ceinc

conducted during tre on-site survey. A diagram (Figure 3=31 anq. :ciscussion of a :rporre racionudiee

emission control ecuicment is provided n Section .crOC2sslqu ►y~•efue .nts are Oloec'c a hold- :p

tank, which is analyzed and processed at Te.RMpr..foruft mate disoosai .

The prnc:oai sours cf pcttla1 radlatlcn :css.-o -_he ~uo„c "rcm SSF_ ac: : .t.es s ne ^E

term "Disposal" in.. d ~~1DF name is rather misleaeing, since oniy decontar,ra :on arc cac:<acine

for ultimate d~spt~ ai taKe place, at'th~s 'ac :hty. he RMDF consists of tre 'ciiowirc areas (see

Figure s-1 ] :

r Building -021, Radioactive `haste ?•ocessinc ar.c ?ac'<ac:rc, arc =c .icmert

Decontamination .

• Building T022, Radioactive Material Storage 'Iault .

• Building T03~, Administrative anc Engineering Of=fices .

• Building TC'U, Health Physics Services.

• Building T075, Packaged Radioactive'Naste Ready for Transport Of'-Site .

• Building Tot Radioactive Source Storage .

• Building 1663, Emergency Supplies Storage .

• Building 1688, open, covered building for temporary storage of cnernicais arc ecuioment .

• Building T658, hardened security cost at the main gate .

• RMDF drainage pond .
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Airborne effluent controls for the RMDF are shown r = gore 3-2 and discussed in Sec:icn 3 .1 .2 .

Airborne dose assessments of this fac ;iity may be imprecise, as described in Finding because

of AIRDOS computer modeiirg difficulties . Process :iqu:c effluents from the R1'j1DF itself as well as

from other on-site radioactive liquid effluents are cencentratea in the evaporator located in

Building 02 and :hen oac:<aged for off-site disposal .

I

1

J

r•

Building T-075 i s the pnncpai direct radiation source of ervirorme r .. tal concern . Racioac:ive waste

materials that have teen packaged for off-site sh i pment are stored here , frequently : n concentrated

form . Despite adeed shielding, this building continues to be of concern from the stardooirt .:of

potentiai public exposure to direct radiation (see incirg 3 .4 .4 .'1 .

4.3.3 Envonmentai Monitoring Progra m

Envirormentai mcr ; :cring for me purcose of dettermrc t - re! ated nc?eases ~n erv!rcrmenta i

radioactivity is c or cuctea -or various med ia, !ncludir?g air , water,•and rcorne radi oacti vity s

monitored n process stack effluents at the RMDF. arefe -ot tao : .~moient air s also T cr'i:orec for

radioact.Vlt!/, asCescr'ced n Secti on 3 ., .3:'Surfa .: Late~a~SSF!- .s cniy T,or! :Crec feiicw!rg'alnfail,

as :here are no cor::nuousiy ficw'ng ciscnarges as descr bec n Section 3 .3 .3 . As aireecy : :scussec n

Sec: io r _ .2, soil ^c^ . rg ras en ccrci. c:e~a: SS F_ - rce 9E' ~ ecreser : : - .' l e " c r : __ . .^C :ata

have al ready deer ?5en.tec . . n t ese. sec;ors arc N!il ~.c: ~e •ecea:ec -lere .

Airborne parJc':ia,e emissions from the RMDF are Nel contro!lec, as cescr!cec .r Section 3 .

P3rtiC iate ?!T1i siCrsrcm :'e ~MDF are snows n Tacie 3-' or the cen cc 981 to 987 ~cse to the

geraerai cceuiatier s ex:reme!y :ow, as evidenced from :"e caicuietea :otai case to tre •eceotor

ocoulat ;cn :ivinc N itr!n 80 <m . In recent years this •: cse as ranged from a cw of 7 .029 pe rson-
. e

rem it 982 to a ricr ~r J .7'7 person-rem :n 985 . The malcr :ty of em issions o f a ir o crre tar ;c'ulates

occurs f rom the 1 3C -cot stack ocatea between Buiioincs J21 and 022 (see Figure l-? ) .

Environmental soil, water , and ambient air samples are counted for aloha arc seta raciation with a

ow-dac:<arounc . cas-"'.ow, orcoom;Orai :punting system . The system ' s ca aaole of si mu !taneousiy

counting both aicna and beta radiation . Because the ooservea racioac :ivity in environmental

samples primarily -esuits from natural sources and is at ow concentrations, constituent raaionuclldes

are not identified for each sample . Dose calculations are performed conservativey, assuming that all

alpha activity is c i utorium -239 and ail beta activity s strontium -30 . Coilected samo!es are also

composted for gamma spec trometry of accumulated sample materials . The detection of significant

ieve !s o r racioac_ :' / Nou!c eaa to an nvestigaticr Ci the radioactive rnater 'ai rvcived, the

sources, arc the O C S .iCie causes i Moere, 1988 ) .
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In addition to the significant quantities of transient direr radiation from materials being processed

in Buildings 021 and 022, wastes packaged for transport off-site and stored in Building 075 are also a

source of direct radiation . Sealed sources (well-shielded) are stored in Building 621, and temporary

storage of larger moderate concentration material occurs in the fenced areas nearby 3-075

and 3-621 . Numerous devices are in use to provide continuous monitoring of direr radiation from

these sources .

SSFL uses Victoreen, manganese -activated, calcium fluoride, glass-bulb, tthermoluminescEnt

dosimeters (TLD) for measuring direct radiation . As discussed in the previous :sec.i.on and . in

Finding 4) .4 .4.1, direct radiation measurements at he orooerty boundarynorr 01'e- MD= are

greatly influenced by quantities of packaged waste matenais stored in 3uiidina T075 iaddi'titjnaHy,

the perimeter raeiation monitoring program has aeficiencies, as discussed in F-indire 4 .34.4 .2 .

4 .3.4 Findings and Observations

4 .3 .4 .1 Cateaorv

None .

4.3 .4 .2 Catnaafv I

None .

4.3:4 :3 Catecorv !II

None .

4.3 .4 .4 Catecorv I V

North Boundary Penetratina Radiation Doses . Although many improvements have been

made to reduce radiation exposure rates , because of changing operations involving

radioactive materials handling at the RMDF, these exposure rates may exceed the DOE

guideline of 100 mrem/ year for continuous exposure from all pathways at the prooerty

boundary north of the RMDF . This guideline is intended to prevent members of the public

from unknowingly receiving excessive exposure as a result of DO_ operations . However, lerg-
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term exposure to a member of the public is uniikeiy due to the rugged terrain alonc tre nosh

boundary and daily security patrols .

• 2 . Penetrating Radiation Monitoring Prccram . The perimeter penetrating radiation moritonrc

program is deficient because formally approved and updated procedures are not available .

Specific areas or concern ir.dude the following :

a. Environmental TLD (Victtoreen , glass-bulb type ) handlin g procedures do not correspond to

existing written procedures . For example , the calibration source currently usecnott^e

one desc ribed in the written procedure , and the annealing furnace re re*_Cec n`the

r n lon er used .d g .u e s oproce

.J

b . Calculations, assumptions, and otter suoco ng data used to de?2rrine bCU car, dos e

and dose to the nearest resident are not formally docme .̂ .ted . =drexamoie . source -er

inverse scuare, and air attenuation calcl ta_ion5 to cetermine_t4 e boundar/ ccse are not

presented :n the environmental .onitorirg'repor or marized :n a reacr- cutlirinc

these assurT ctiors . Written it 2cratiOn .of ^1e sites ardauer (film bocce : ccs met .'.!

program (=cr the ourcse of measuring we.rimeter radiation), rciucire QA ~ecu,remer :s .

has not :a<e^ ciace .

1

3 . AtRDOS CE tatcal's . AiR~iCS' T,cce!ec ~oDulat :on exposure and estimated dose r :r"aticr

may . impcec:se because of computer _oee ci-`icities . Scec:ticaily, be AIRDCS"'ersicc SSF_

uS.ede t: . t of:re Surrey wcuic rot run multiple source terms or 311 3C K,^, seccrs arc

would riot ac_ect multiple dose conversion "ac:ors. 3ecause of these ceTic :erc:es, si :e

personnel muss run the code receatecly for parlous nuc :ices arc sum the calcu :a :ec roses

external to the computer code . The Sur/ey team oe!ieves site Jersonne! are cur*ec : y :aKlrg 3

conservative acoroach in favor of public safety, ane doses are well below _uiceiires .

However, muitipie calculations external to the computer code increase the potent :a: -cr errors

in final calculated dose estimates (see Finding 3 .1 .4 .4 .1) .

1
1

II
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4.4 .1 General Description of Data-Handling Procedure s

S

•

Three analytical chemistry laboratories at SSF'L perform analyses of environmental samples from the

DOE programs : the Rocketdyne Chemistry Laboratory in Building 300, the Radiation Measurements

Laboratory n Building 100, and the Chemistry and Metallurgical Laboratory in Building 065 . In

addition , off-site laboratories are used extensively for the overflow environmental samples' and

some special protects such as the Proposition 65 sampling anc analysis program conducted in:19$7:by

Environmental Monitoring & Services, Inc ., a subsidiary of Combustion =nc :neer:n_.

Outside ) aboratories are required to have adequate QNQC programs . Wate' samo,es-.for z,emicai

analyses are sent only to those laboratories which are aparovec cy the Staa_ of. CaHfornia and are

required to maintain adequate QA/QC programs .

Radiological :Moni torin a

The Radioiocicai Environmental Monitoring .Prbgram is the rewonsionity o= the Radiation and

Nuclear Safety Grouc of the Health, Safety, 'and Environment Department . -re :rose ose of t^e

program 's tc evniuEte? ne effective ess Of he safety crocecures a,nc of zne a c :neer:ng saieguares

induced !ntQ'd ' e:ty Ce5 gns , to-ensure that SSFL coeraticns eo not ncreasa 'ac :atic. leve's it an y

signiricart, 'o -: . n:s-"monitoring orogram is conaUc:ec ~y t"e Raclctog cal 'vleasurements

Labo?a ttbry star -of two experienced analysts .

The aooratory m onitors radioactivity levels in on-site and off-site samples o- ampient air, surface

soil, Surface water groundwater , and amoient radiation ! eveis . The detaiis corcernirc the specific

sampling location , sampling frequency , and type of analyses performec are presented in

Sections 3 . 1 .3 . 3 .2 .3 . 3 . 3 .3, 3 .4 . 3, and 4 .3 .3 .

A written quality assurance procedure for the radiological measurements orogram 's avaiiaoie at

SSFL (Moore, ?384) . This Rockwell International Department includes a laooratory duality control

program that is intended to help ensure the accuracy and precision of the results generated in the

laboratory and to continuously monitor the quality of laboratory data . The essentia : elements for

analytical quality control are presented as follows :

• Use of high-quality reagents

• ow- evei radiation in laboratory air supply

•
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• Controls to minimize laboratory contamination

• Use of reagent and sample blanks

• Use of control charts

• Use of standard reference materials

• Use of blind reolicate s

• Use of spiked sample s

• Participation in laboratory intercomoarison ~rocrams

• Use of calibration standard s

samples were net being used at the time of the Survey (see = rcine ) . .

No . : NOOISRR14O115
Page : A-34

In general, the 'aceratery utilizes these quality control teC ricues Nit^ ore excepzidr : 5>riked 're c

Spiked samples crovice a measure of the accuracy c :e anaryt :Cal .measure nts' arc are an

Imporant aspec- cf a :aberatory's quality assurance program . Although tn2 :aooratery oaricipates

in the JOE interacoratory comparison program, a more 'cer e . .̂r :reasure of -he anaiyt:cal accuracy

is required than once evert 6 months. Also;. sciked~s~rrci ?novice information concerning any

soec :fic sampie Tazr'x e'fecs on the araly€Cai results . 'Cwer the accratcry :s ererat!rg good

quality data, as s cem cnstrated by the resuits .of re iemia :rruai JCE Ervironmental `vicasurement

Laccratcn/ ~rccarr arc :r .blenrial JOE Padiacn 2cs - :r'i n-erccmoar:scr --oleo: .

Another snortcC?r~rg of the qu ;iit'pcontrcl program s :re ac:< of orccecures fcr confirming the

analyst's c~icula.=ic^s and enz-ry of the results nto the _or'puter c'at's dase_ is oec a^c'/ coulo

resul '''n ?rrQfS~ie_ .̂ ^i^C a permanent part of tre cata :ase arc treie^r'I decease t5 'e!iaoiiity (see

Fincinc .2 . .1

The ~cc'< erdvre . r a!vt :cai Chemistry Laeorator ,

The ~ockethyne .Anaivtical Chemistry Laboratory is certifies ov :ne State of California =er the analysis

of NPDES and hazardous waste samples. Most of the worx :oac Consists of environmental samples

(75 cercent), and the remaining analyses (25 percent ; are n suceert of the test stands and

engineering operations .

The laborato ry has established an extensive quality assurarce:cuality control program oased on the

EPA guidelines ( EPA Quality Assurance Management Staff Guicelines , CAMS Document,

December 20, 1980, and the Handbook for Analytical Quality Control : n 'Nater arc `Nastewater

Laborato ri es) that is designed to produce results that are sc :ert!f icaily mild , cefe^.sibie, and of

documented prec :sic r and accuracy .
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The laboratory uses one-on-one, and on-the- oo training `o' new personnel or new procedures . The

i manufacturer's manuals are relied on for instrument ooe-a_ :ng procedures .

This laboratory is part of an engineering crouo it tre Materials Engineering anc Technoiocy

Organization , which operates within the Engineering anc Test Department of Rocketdyne .

`he main elements of the quality control program inc :ude the use of internal standares, exterrai

standards, working standards, spiked samples, duoiicat_ samoies, aooropnate blanks, use or quabty

control ch?rts, and participation in the EPA :aooratorv assessment program . The a•:aiity controi

samples carake up 10-20 percent of the samples ana :y:ec ov the ;aboratarv . These ;amoles a

tracked by a computer, which flags any unacceDtaD :e results. Such . results are, _vaiuatec t o

determine their cause , and aporopriate correc ve act :c^ . taken .

•

The :aboratory 's operation procedures are eeseibed 'ne noERetdyne oubiicatior . ( rvt?P 82 -0229),

"rater Analysis Laboratory Operation a . .̂c odes 'iv1anua : ." This cocumert contains

rformation on certification , quality ' a<.surarce . outf ne . ' iaooratory organization . Dersor,ne

z allficatlons, oerscnnel respopsibilities , rec,res . . ssmo : : rc procedures , instruments arc metnocs .

tat :stlcal control, ecucatlor~ N?DES Dermr_, arc' .eca : ascecs

^e laboratory ljas Nritt~n anal .ytlcprocedures or eac" anai v e measurec . These Drocecres

_Dr.sistent ' with : E°A protocols , are revlewec reauert arc are revisec as reewrec . JVr' e^

crocetfu 'res were aiso-avaiiaole that aescrioe samo ;i r_, samole containers . hoicinc t imes, anc

storage : Chairs;of -custoay procedures are followec for at N?DES samoles , and these samoles are

tept in a locked refrigerator prior to analysis .

The Chemical and Me tallurgical Laboratory

The Chemical and Metallurgical Laboratory serves a very im :ted function for environmental analysis .

The analysis of materials for asbestos s the only enviror,mentai monitoring function o interest to

:re Survey team . Materials are analyzed for friaoie asbestos by low-and high-power optical

microscopy .

n inspection of the three laboratories demonstratec teat they are equipped with state-of-the-art

rstruments and equipment for the monitoring funct :or -ecuired of each . The labcratories were

. :tan and well organized . Discussions with indiviaua ana .ysts indicated the aporoprace expertise

-ecuired for the analyses assigned to each of them . The laboratory staff maintains aooropnate

r

a

s
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sample logs, and analytical notebooks, as well as calibration and instrument maintenance records .

The maintenance of the analytical balances and the infrared spectrophotometer is managed

through service contracts . All standards and limited-life reagents are dated when received .

4.4.2 Findings and Observations

4.4.2 .1 Category I

None .

4.4 .2 .2 Categor,' 1

None .

4.4.2 .3 Category !I I

None .

4.4 .2 .4 Cateocri V

1 . Defic'enc;Q~.in Qk P~oceoures ror Radiological Monitoring . Environmentai :rorltor'r..g data

maybe less de *e^sibte- as a result or the following quality assurance deric : encies ocse ►ved at

- the Ra~fiologicaỳ . Measurements Laboratory at the SSFL Site :

a . Lack of formalized procedures for confirming the analyses calculations and a ^r or results

into the computer data base .

b . No use of spiked samples on a routine basis for internal quality control (ait .ough the

laboratory participates in the external test program of DOEJEML) .

1
1
1

i

J
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REGION IX

215 Fremont Street

Sin Francisco . Ca. 94108

Mr . Steve Laff lam
Environmental Manager
Rockwell-Rocketdyne Inc .
6633 Canoga Ave .
Canoga Park, CA 9130 3

Dear Mr'( Laf f lam

.nclosed is a memorandum from Gregg D . Dempsey, EPA Office of
Radiation Programs -Las Vegas Facility) to Dar.iel Shane, On-Scene
Coordinator,iergency Response Unit, Region 9 . This memorandum
contains preliminary findings of Mr . Demsey based on his site visit

to Santa Susaria Field Laboratory on July 12, 1989 .

1 would appreciate you : review of and rest-crse to Mr . Dempsey's
preliminary findings . Please forward you: comments to Carmen Santos
of my staff by September 10th . After reviewing your response we will
finalize cur findtcs and reccrmendaticrs . Thank you for your

c„o~e: a ..ion .

Sincere? i

Rich VaIlle, P .E .
Assistant Director (fcr Waste Programs)
Mazardous Waste Managemert Division
EPA Region 9
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c?fic'gamma enitting isotopes and one for tritiun .

The "Old Conservation Yard" was st rveyed next . This is an a: ea
which bad recently been cleaned up by SSFL personnel because of
"high beta readings." The area was unremarkable at 13 - 15 pR/hr .
No samples were collected from this location for radioanalysis .

We then went to the "New Sodium Burn Pit Area . " It was also
descr-bed as having "previously high beta readings" but again was
unremarkable at 18 - 20 pR/hr. No samples were collected for
radioanalysis .

- The last site we visited was the site we had been told about
only tl)e day before in the meeting with SSFL officials . It was
descried as "Building 064, the Special Nuclear Materials Storage
Area ." An area around this site was in the process of being cleaned
up . I spoke to a teohnician, Mr. Wallace, who was conducting a
survey of . this area . He shoved me an area of 60 µR/hr . I got a
shovel and upon digging at this location in about a foot was able
to increase the surface reading to 200 j.&2/hr. Mr. Wallace stated
that about 50 pCi/gm of beta radioactivity had been seen at this
site . SSTL personnel ware unsure of to nature or time of the spill
at this location but were confident it was in the early 1960's .
Apparently SSFL environmental surveys had identified this site .
One soil sample to be analyzed for specific gamma emitting
radionuclides was collected at this site. A duplicate was also
collected for quality control of the contractor laboratory .

There are several reasons why I did not collect ce_-taIn
environmental samples . Vegetation both on and 'off site was of
interest to me. The majority of grasses in the area were dry and
apparently had been that gray for some tine . I would have sampled
typical forage on which deer night browse, but SSsL personnel were
unsure about what these night be . Second, it might be necessary
once the gamma results are obtained from the contractor to go back
and get samples analyzed for Sr-89/90 or actually collect new
samples. As you are aware, a contract laboratory for to
radioanalyses was selected without a review of their laboratory
performance . The Sr-89/90 analysis is extremely difficult and
tedious and it will be necessary to verify lab performance before
samples are analyzed so worthless data is not, generated .

It is also important to comment on the audit that was
conducted by to Department of Energy in February 1989 . This
document is in preliminary form and was supplied to me by your
office to assist in my review. DOE made an attempt to review many
aspects of the SSFL Environmental Program in his document . I echo
their concerns about the wall and air sampling at SSFL and offsite .
Both of these items, as well as environmental sampling in general,
need to be reviewed for adequacy . DoE also identified some problems
in the Radiological Laboratory but did not do an extensive review .

• The lack of a meteorological tower onsite was also mentioned as a
concern . SSFL uses the EPA code AIRDOS to define dose to affected
offsito areas . However, the tower information used is from the
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EXHIBIT 5 - 1

• REVIEW OF DEMPSEY REPORT

The memorandum from Gregg D . Dempsey , EPA Office of Radiation Programs -

Las Vegas Facility, summarized Mr . Dempsey ' s preliminary findings based on his

site visit to the Santa Susana Field Laboratory on July 12 , 1989 . The review

was performed by Mr . Dempsey to help the EPA task force assess the relative

magnitud_e'of health hazards and environmental concerns and how these concern s

might be addressed . The report properly states that there has been "an

environmental monitoring program for over 20 years at this site" ; in fact the

program has existed since 1954 . aoDroximateiy 35 years at the time of his

visit .

His review :or.sisted of a review of an EPA collection of docu ment s on

10 the Rockwell ;'Rocke -dyne Santa Susana Field Laboratory followed by a i s t to

the site, where he discussed the operation of the Rocketdyne environmental

monitoring laboratory and some of the laboratory procedures . This was

followed by visits to a number of areas at the site which had been indicated

as possibly containing radioactive contamination . The sites were surveyed

with appropriate instrumentation, and representative soil and water samples

were taken from the areas for subsequent analyses . Subsequent to his site

visit he was requested to write a report on his review, which was issued on

July 28, 1989, and which is the subject of this document .

In his report he stated that he found the laboratory equipment to be

state-of-the- art and indicated he found some procedures he reviewed wel l

•
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documented and acceptable and others he questioned . His surveys of the areas

showed no radiation readings greater than those associated with naturally

occurring radioactivity, except for the one area near Building 064 known to

have been contaminated by a previous spill, and which was being decontaminated

at the time of his visit . Analysis of the samples taken by Mr . Dempsey, as

reported in his memorandum of November 8, 1989, showed only activity

representative of natural background, except for the soil sample from the are a

near Buii/cing 064 cited above and a water sample from the french drain at

Building 059 . These showed Cs-137 and tritium activities, respectively, above

background but not large enough to represent a hazard to the public . In fact

the tr' :ium was characterized as "orders of magnitude below what could be

described as an environmental concern" .

• While Mr . Dempsey did not indicate any items of environmental concern,

he did recommend that additional samples be collected for further analyses to

allay questions that have arisen concerning the SSFL environmental programs .

Mr . Dempsey's findings did not identify health hazards or environmental

concerns, but he did indicate that he had questions about the validity of the

results of the environmental monitoring program . His major general concern

was that there had never been a thorough review or audit of the program . It

is correct that there has not been a detailed peer review by external

consultants, which is what we believe he was recommending . However, the

program has been active for 35 years and was designed to provide the

monitoring necessary to support Rockwell's activities with radioactive

materials . The program has evolved to retain compatibility with Rockwell's
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•

business activities and has been continuously reviewed by the DOE, NRC (and

their predecessors) and the State of California . These reviews,

representative copies of which are attached, have consistently indicated the

program to be satisfactory for protection of the public and the environment,

and have also resulted in periodic recommendations, which have been

implemented, for the improvement of the program .

i addition to the continuing overview described above, the radiation

protection program of the Santa Susana Facility was reviewed in April 1982 by

John Handloser, an independent consultant in Health Physics under contract to

the Ventura County Board of Supervisors . The results of that review were

summarized in the attached report, "Review of the Radiation Protection Program

of the Santa Susana Facility of Rockwell International", May 3, 1981 . That

report contains the following salient conclusions by the consultant :

"In considering the hazards involved at SSFL I believe the health

physics program to be adequate and complete in comparison to other

facilities and to my concept of good health physics practices .

"The levels of radiation exposure for both people on -site and for people

off-site are far below the recommended maximums as stated by NCRP Report

39, and therefore below all the regulatory limits .

"Considering the philosophy of Rockwell, the knowledgeable staff, the

equipment available and the facility, I believe that living in the

neighborhood of SSFL poses no risk from the radiation or the radioactive

material part of the operations . Even if Rockwell relaxed its

standards, the constant vigilance of the regulatory inspectors woul d

• 3
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keep the radiation part of the activities below the permissible limits . "

The report also discusses the environmental and contaminatio n

measurement activities and concludes them to be satisfactory for the facility .

Though the Handloser review was conducted 9 years ago , the program as

reviewed by him has been continued with updating from evolving technology,

evolvingjockwell programmatic objectives and continuous oversight by DOE and

the regulatory agencies . Even with these types of aopraisais , arrangements

have been made for a complete peer review of the program by an independent

cor.sul :ant in accord with Mr . Dempsey ' s imp H ed recommendations .

A number of questions about individual parts of the monitoring program

are outYn°_d in the report . These can be characterized as follows :

•
1 . Use of gross analysis for alpha and beta radioactivity .

2 . Questionable analysis of soil samples .

a . Sieving of samples to obtain uniform particle size .

b . Heating of soil samples to 500°C prior to counting .

c . Inadequate correction for self absorption in samples .

d . Use of copper vs . stainless steel pianchets for counting .

e . Apparent lack of spiked samples for internal quality control .

3 . Questionable counting efficiency for analysis of water samples .

4 . Questionable analysis of vegetation samples .

4
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• a . Washing of samples

b . Ashing at 500°C

5 . Lack of samples from feral species .

6 . Questionable analysis of air samples .

a . Counting times

b .Counted in poor geometr y

c . No indication of calibration of air sampler s

7 . Questionable practices in radiation field measurements wit h

thermoluminescent dosimeters (TLD's) .

8 . No analysis for tritium in water samples

9 . No meteorological tower at SSFL to provide data for use with AIRDOS t o

calculate offsite dose .

10 . Incomplete documentation of spills and other discharges of radioactiv e

material onsite .

These are addressed by number below .

1 . The Rockwell program has utilized gross alpha and beta measurements for

screening purposes, which, in our judgement, is satisfactory for general

environmental monitoring . This judgement is based upon the simple fact

that we are only seeking to determine the presence or absence of fissio n

• s



No . : . NOOISRR14O115
Page: B-3 0

products, activation products, or special nuclear material, and separate

those from naturally occurring radioactivity . We are not seeking to

conduct a detailed radioassay . A combination of gross alpha and beta

activity is sufficient to achieve this end . Where these measurements

have indicated the presence of potential contamination from other than

natural sources, additional assessment and evaluation is performed using

cama spectrometry and/or radiochemistry . These additional methods ar e

•

•

s/icient to provide appropriate determination of the radioactivity

present . Results of the gross radioactivity measurements have been

retorted rouzine'y in annual reports and submitted to both Federal and

State regulatory agencies , the Department of Energy , and other

interested orzanizations and provide a long term record of environmental

radioactivity at the site . Copies of recent issues of these reports are

inc"uded in the license application .

2 .a The soil samples are sieved to eliminate pebbles, which if included

would result in a lower value for the concentration of radioactivity and

would also contribute to increased self absorption in the soil sample .

The correction for self absorption for alpha activity is determined by

use of sieved soil spiked with enriched uranium . Beta absorption is

determined by use of potassium chloride of the same mass as the soil

sample . Again when potential contamination from other than natural

sources is found, samples are analyzed by more specific methods, such as

high resolution gamma spectrometry and radiochemistry .

2 .b The procedure for heating soil to 500°C has been in use in thi s

6
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laboratory for an extended period and provides consistency in the sample

preparation , which is necessary in the screening program . Our

procedures are consistent with procedures used by both EPA and DOE as

published in EPA 520/5-84-006, "Eastern Environmental Radiation Facility

Radiochemistry Procedures Manual," and HASL-300, "Environmental

Measurements Laboratory Procedures Manual," respectively . These

procedures call for the baking or asking of samples at 50C°C in th e

analysis for strontium and cesium . The possible loss of cesium in the

heating of samples to 500°C has been investigated empirically in our

laboratory by analysis of soil contaminated with Cs-137 . The countinc

of samples before and after heating to 500°C showed no observable

differences in the counting rates . Further, our procedures have been

found satisfactory in both NRC and DOE reviews .

•
2 .c Absorption of alpha radioactivity in soil has been determined with local

soil spiked with enriched uranium . Verification of the correction

factor for the absorption has been obtained with analysis of spiked

samples by an independent analytical laboratory at the Idaho National

Engineering Laboratory operated by EG&G .

The beta self absorption is determined by use of KC1 samples with th e

same mass as the soil . This correct ion is quite satisfactory for

natural activity but will result in too small a correction factor for

low energy beta emitters , such as Co -60 and Cs-137 , and too large a

correction factor by about a factor of two for Sr-90, which is

accompanied by its Y-90 daughter . However, when increased beta activity

7
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is found, selected samples are analyzed by more specific methods . suc h

• as high resolution gamma spectrometry for Co-60 and Cs-137 an d

radiochemistry by an outside laboratory for Sr-90 .

2 .d The difference in use of copper and stainless steel planchets is

trivial, since background and counting efficiencies are determined in

all cases with the same planchets as those used with the samples .

Analysis of water samples includes making the samples slightly acidic i n

preparation of the sample for counting . Because of this, stainless

steel pianche'ts are used to avoid corrosion . The copper planchets are

used for soil analysis, since the cooper gives somewhat lower

background .

2 .e "Blind" spiked samples to be analyzed along with the environmental

• samples have not been routinely used . However, samples soiked with

enriched uranium and KC1 are used in counting all the environmental soi l

samples . This assures proper calibration and performance of the

laboratory counting equipment .

3 . The questioned quoted counting efficiency of 50% for betas was c ven to

Mr . Dempsey on the occasion of his visit as a rough approximation . He

then erroneously assumed that we use that value in the analysis o f

samples ; that is not correct . The actual counting efficiencies are

determined for both thick and thin sources with each set of

environmental samples and are used in the analysis of the samples .

• s
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• 4.a The vegetation analysis program was designed specifically to analyze for

radioactivity uptake, since the soil, water and air monitoring programs

were aimed at detecting contamination from releases from Rockwel l

activities . Thus it was necessary to assure removal of any external

contamination on the samples prior to the preparation for counting . For

the purposes for which the program was intended, the Rocketdyne

procedure is correct, and Mr . Dempsey's suggestion is inappropriate .

4 .b The ashinc of vegetation samples at 500°C prior to counting is included

in the procedures i.n both the EPA Manual and the DOE Environmental

Measurements Laboratory Manual referenced in 2 .b above . Our procedures,

described in Document NOOIDWP00008, "Radiological Environmental

Monitoring Program Sampling Procedures, Analysis Procedures, an d

• Radioac:iv= :y Measurement Methods", July 18, 1984, which is attached

here, are consistent with the referenced EPA and DOE procedures and have

been found satisfactory in both NRC inspections and DOE reviews .

•

5 . Hunting is prohibited at the SSFL , and there is no indication that

animals present there make any contribution to the human food chain .

Therefore no analysis of any of the animals ( either through permits to

take the animals or of roadkills ) had been initiated . However during

the past two months , samples from two rabbits , one squirrel , one mouse

and a deer have been analyzed . Results of these show no Cs-137 or Co-60

and concentrations of K-40 of about 1 .35 pCi / gm and uranium and thorium

alpha activity of about 0 . 07 and 0 .23 pCi/gm, respectively . The K-40

activity is consistent with the average concentration of 1 .6 pCi/gm for

9
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the "average man" as derived from models in ICRP No . 23, "Report of th e

• Task Group on Reference Man", October 1974 . The lack of cesium an d

cobalt indicate no uptake of fission products and activation products .

6 . Mr . Dempsey's concerns about the analysis of air samples appear to have

resulted from either a miscommunication or a misunderstanding during his

visit . He indicated that the procedures were well documented an d

ac9eptabie, but that a counting time of 10,000 seconds was used on a bac

of loose filters instead of the "at least 36,000 seconds" in the

procedure . Further the procedure stated that samples were to be counted

in a Marine ~i beaker - not loose in a bac . Two errors are evident

here : Firs: the counting time in the procedure was for a composite of

filters to be counted in the Marinelli beaker to obtain data acceptable

for the monitoring program . The counting time of 36,000 sec was a

V typographical error in the procedure that was reviewed by Mr . Dempsey

and should have read at least 3600 sec, which was the time normally

used ; this has been corrected in the procedure ; secondly, the bag of

filters that was being counted during his visit was a scanning operation

to get a cursory evaluation of the filters . Final counting in analysis

of the filters is always done with the Marinelli beaker, and it was

incorrect to assume on the basis of his observations, that the

procedures were not being followed .

Finally in the review of the air sampling, he indicated that calibration

of the air sampling equipment should be performed . We point out here

that air flow calibrations are made quarterly .

• 10
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•7.

•

•

As indicated during the visit, the TLD monitoring program is directed to

measurement of the radiation fields at selected locations to determine

if Rockwell's activities are contributing to the radiation . In addition

to the onsite locations a few widely distributed locations off site are

monitored to obtain measurements of natural background radiation . We do

not understand the questioning of normalizing the doses for altitude ;

thi( unnormalized values of the doses are presented in the same table of

data in the monitoring report . The normalization was included to reduce

the dependence on altitude and attempt to make any contribution from our

activities more evident . The normalizing factor was derived from data

on various locations in the U .S . as presented in "Environmental

Radioactivity", by Merril Eisenbud , published by McGraw - Hill Book

Company in 1963 .

There is apparently some misunderstanding or lack of communication

relative to the data from the dosimeters placed by the State of

California . The data had been indicated as unavailable in the annual

environmental monitoring reports, because it had not been received by

Rockwell at the DOE deadline for publication of the reports . It was not

believed necesssary to publish an addendum to the annual report, since

both the State data and Rockwell data are presented and compared in a

later report ; viz ., Document NOO1TI000301, "Annual Report on

Radiological Controls-1988", May 12, 1989, which is included as a part

of the NRC license application and was available during Mr . Dempsey's

review on July 12, 1989 . It was presumptuous of Mr . Dempsey to conclude

11
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that there might be unfavorable comparisons without making some

investigation . In fact the data for 1988 compare quite well with the

Rockwell data having wider variation from calendar quarter to calendar

quarter . The Rockwell data for 1987 also show more variation and

generally show somewhat higher radiation fields than the State data .

The DOE data were for a special intercomparison of TLD calibrations wit h

Co-a30 and Cs-137 sources . Their results have yet to be reported .

B . Extremely little tritium was produced in the types of reactors oDerated

at SSFL, and there have been essentially no other available sources for

contamination . The permitted concentration of tritium in water i n

unrestricted areas as given in Table I I of Appendix B to 1OCFR20 is 3 x

10 .3 Ci /ml or 3 x 106 pCi / l . In addition Footnote S to Appendix S

• states that a radionuclide may be considered as not present in a mixture

if the ratio of the concentration of that radionuclide in the mixture to

the concentration for that nuclide specified in Table II of Appendix B

does not exceed 1/10 or 10 °e . Thus it has not been necessary to analyze

for tritium . This is corroborated by the results of the analysis of the

water samples taken by Mr . Dempsey, which showed a tritium concentration

of 1 .89 = 0 .54 x 10' pCi /i, which is only 0 .067 of the concentration

permitted in Table II .

9 : It is agreed that better AIRDOS information could be generated with a

closer-to-site or onsite meteorological tower . However, the use of the

data from the Burbank Airport for the SSFL site is consistent with th e

. 12
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•

•

•

EPA's general guidance on the use of meteorological data, as given in

EPA-45012-78-027R, Guideline on Air Quality Models (Revised), July 1986 .

This guidance states "Five years of representative meteorological data

should be used when estimating concentrations with an air quality model .

Consecutive years from the most recent, readily available 5-year period

are preferred . The meteorological data may be data collected either

onsite or at the nearest National Weather Service (NWS) station . . .the

use of 5 years of NWS meteorologial data or at least i year of site-

specific data is required . "

The use of at least five years of data covers the natural variability in

the meteorological conditions from year to year . For purposes of

modeling potential impacts, use of most recent data is not critical .

The data for the Rockwell modeling are for the 5-year period 1960-64

inclusive accumulated at the Burbank Airport by the National

Oceanographic and Atmospheric Administration (NOAA) .

In addition the use of the Burbank data has been approved for the site

by the EPA in its recent release of the software and User's Guide for

AIRDOS-PC to be used to determine compliance with Clean Air Act NESHAPS

radionuclide standards for Department of Energy facilities, as described

in the attached letter and excerpt from Appendix B of the EPA Guide .

It is also pertinent to review the results of the use of the AIRDOS-PC

with the Burbank data for the calculation of exposures for 1989 from

activities at the SSFL site . These results show the average annua l

13
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individual exposure in a five mile radius of the site to be only 10

rem . The average annual individual exposure for people in the ring

around the site with radii of 10 and 20 miles is only 1 .1 x 10"10 rem .

These exposures compare to the average annual individual radiation

exposure in the U .S . from natural background and medical X-rays of 0 .2

rem . Thus even orders of magnitude increase in the exposure would

result in negligible effects on the general public and the environment .

.4'

10 . It is doubtful if complete documentation of all spills and releases of

radioactivity at the SSFL site could ever be retrieved . This situation

basically exists for any site at which major research and development

activities with special nuclear materials and radioactive materials have

been conducted for an extended period such as the approxirrate ;y 35 years

of activity at SSFL . Incidents involving minor spii's and release s

• were cleaned up, and any radioactive materials were disocsed at an

approved site . Surveys were made to assure the clean up was

satisfactory, and these survey results have been retained as required .

The incidents were reported in internal memoranda . Incidents which

require formal reporting to appropriate agencies have been documented in

formats dictated by the agencies and have been retained as required by

the agencies . Over the years many of the files in which these memoranda

and reports were retained have been discarded, as permitted by DOE and

NRC requirements, and thus are no longer available .

It has long been recognized that it would be necessary to conduct a

detailed survey of the SSFL site prior to releasing the site fo r

14
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•
unrestricted use . Such a survey is not required as long as Rockwell

controls the site and maintains an appropriate monitoring program . The

Corporation continues to do both of the above , as both a licensee and a

DOE contractor in compliance with regulations, license conditions and

DOE requirements, with all activities under continuous review and

inspection by the agencies . As part of the program, surveys of 25 areas

either known or suspected to have low-level contamination were conducted

during 1987-88 . These surveys showed only six of the areas to hav e

detectable contamination . Decontamination of the areas and final

surveys to permit release of the areas for unrestricted use are

currently in progress .

•

•

Mr . Dempsey ' s suggestion of a flyover of the area by EG&G with their

gamma radiation counting equipment is inappropriate at the present time,

since the survey program discussed above is continuing . The

desirability of a flyover may well be questionable because of the lack

of sensitivity of the counting system for the low levels of activity now

present at the SSFL site . We might point out that an EG &G flyover of

the site was made in 1978 . This showed no major contamination but some

areas were obscured because of activities in progress with rather large

quantities of radioactive materials .

In summary , Mr . Dempsey ' s memorandum outlined a number of activities

together with what he believed to be shortcomings in the Rocketdyne

environmental monitoring program. A number of his questions and criticisms

may have resulted from misunderstandings or miscommunications during his visi t

15
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and from the lack of time or opportunity to obtain a more complet e

understanding of the program . We would point out that in some areas he was

reviewing activities in which explicit standards do not exist, and there is no

universal agreement among knowledgeable people . In some instances, as noted,

he was incorrect in his assumptions based on his limited observations, and

some of his suggestions were inappropriate .

ThI summary presented here should clarify the questionable areas and

respond to the criticisms and demonstrate that the Rockwell program is not

deficient in meeting the requirements of the regulatory agencies and in

providing for protection of the public health and safety and the environment .

16
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Department of Energy
San Francisco Ooe-=_nons O ff ice

1333 Broacwa y
Oakland. Califorr a 9401 2

DEC 2" IQO Q
J%d'J

Mr . Jon Nagamatsu
Rockwe ' l International
Rocketoyne Division
Dept . 597 , 055, AA24
6633 Canoga Avenue
~anoga Park , CA 91303

Dear MrjNagamatsu :

=n : sed is a copy of the Oak Ricoe Associated Universities OP.AU) r=eport on

tneir Seotember 1989 review of Rocketdyne' s radiological monitoring practices .

The overall conclusions of tn~ reoort slave oeen discussed betwee n

M . James 0 . Berger , ;,ne leader of the review team, and Mr . Robert Tuttle o-

vour staff . The report was also o-oviae c to EPA's SSEL recu ctor~ agency Wor .

orouo at the Decemoer 14, 1989 meeting in Simi Valley .

il= reo ort i n dica tes that th e rev iew item le d no evidenc e of r adiologica l

concicions which pose an imminent threat to public health or the environment,

anc that Rocnetoyne' s racloloyl =a l moni toring program has a strong basi c

'ouncacion of caoabilities in its sta .`-, ec_ipment, and aroce3ures . The

reoort a i so provides a l i s t of re commenc ; : or.s .rni cn DPJ oe' i eves wou i d

siren :teen tn= Rock etoyn°_ program .

i S u :' :'s intent to provide te most co~iplete and tnorouar raciological

monitoring of D0E 's activities and sites :rat can be reasonaciy achieved .

't ere fore, Rocketdyne i s r°_qu°_s tec to resound to the ORAU repor t

recom;nendations witn a proposed corrective action plan which would provide a

plan of action to address each of the sugg=ested improvements contained in the

ORAL report . Once DOE nas reviewed the o~ooosed corrective action plan anc

aaoroved i- Rocketdyne will be request to implement the plan and to provice
regular progress reports on the implementation .

Snou c you nave any questions or, this rep~est, please contact
sir . nary Lavagnino at (415) 273-6597 .

K . Hartman
m Leader
tC Environmental Review

•

Enclosur e

cc . StEve Lafflam, RD
Robert Tuttle, RD
Manny Tessier, ETEI.

00315 r..~
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- - ssc : :ec ~s: Office ~3 >
jnive "S ;?ie_ is -i; .̂Ue e^nessee 3733 _`!•

December 12, 198 9

Mr . William E . Murphie

U .S . Department of Energy

SFMP Project Manager

Decontamination and

Decommissioning Division

Office of Environmental Restoration

and Was? Management

Washington, D .C . 2054 5

Subject : RIEW OF SURPLUS FACILITIES RADIOLOGICAL MONITORING
AT SANTA SUSANA SITE - FINAL REPORT

Dear Mr . Murphie :

t•r

Envlro . .̂^'

Enclosed is the final report of ORAU's review of the Santa Susana Field

Laboratories ( SSFL) radiological monitoring program as related to identifying,

characterizing , and decommissioning surplus facilities . This report

incorporates comments received from Mr . Hartman of the San Francisco Operations

Office and Mr . Tuttle of Rockwell .

If there are questions or comments regarding this document, they .may be

referred to me at YS 626-?305 .

Sincerely ,

James D . Berger , Director

Environmental Survey and

Site Assessment Program

JDB :ils

Enclosure

cc : J . Hartman, DOE/SAN

M. Harmon, DOE/EM

.
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• REVIEW OF SURPLUS FACILITIES RADIOLOGICAL MONITORING
SANTA SUSANA FIELD LABORATORIES

VENTURA COUNTY, CALIFORNI A

Prepared by

J . D . Berger

Environmental Survey and Site Assessment Program

Oak Ridge Associated Universitie s

INTRODUCTION

In May 1988, the Department of Energy (DOE) conducted an internal review

of environmental activities in Area _V at the Rockwell/Rocketdvne-operated

Santa Susana Field Laboratories (SSFL) Site in Ventura County, California .

While this survey did not find evidence of environmental problems, representing

an immediate threat to human health, it did identify the presence of facilities

• and land areas containing residual hazardous and/or radiological substances

from previous site operations . These residual materials are considered

potential sources of soil and/or groundwater contamination ; several areas of

groundwater contamination by chlorinated organics were also identified, and an

expanded groundwater monitoring program was recommended .

•

Findings of this survey generated concern by residents of surrounding

communities . In response to these concerns the Environmental Protection Agency

(EPA) Region IX created a Work Group to ensure coordinated environmental

regulatory management of this site and on July 12-13, 1989, a site inspection

was conducted by the EPA Region IX Emergency Response Unit . This inspection

also identified some deficiencies in the SSFL environmental radiological

Prepared by the Energy/Environment Systems Division of Oak Ridge Associated

Universities, Oak Ridge, Tennessee , under Contract DE-ACO5-760R00033 with the

U .S . Department of Energy .
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•

•

monitoring program, but it concurred with the 1988 DOE survey findings that the

site does not represent an imminent health or environmental hazard .

Results of the DOE and EPA surveys, indicating radioactive material

contamination of facilities and land areas and identifying deficiencies in the

SSFL radiological monitoring program, raised concerns at the DOE San Francisco

Operations Office (DOE/SAN) and the DOE Office of Nuclear Energy (DOE/NE),

regarding the capabilities of the Rockwell/Rocketdyne program to accurately

assess t'e radiological status of its facilities . The DOE/NE Division of

Facility and Site Decommissioning therefore requested that the Environmental

Survey and Site Assessment Program of Oak Ridge Associated Universities (ORAL;)

review the SSTL radiological monitoring program, relative to capabilities for

identifying, characterizing, and decommissioning sties associated with past and

current DOE activities . Mr . J . D . Berger, Director of the OF-AU Environmental

Survey and Site Assessment Program (ESSAP), and Dr . C . F . Weaver, Senior

Radiochemist with the ESSAP, visited the SSFL Site on September 26-29, 1969 .

Discussions with SS FL staff members, document reviews, facility tours, and

limited independent radiological monitoring of several facilities were

conducted at that time, because of conflicting schedule demands, several key

SSFL Radiation and Nuclear Safety staff were unavailable during portions of the

site visit ; additional documentation was thus requested and was provided to the

OP.AU reviewers at a later date . The findings and recommendations resul-ing

from the ORAU review are presented in this report .

SITE DESCRIPTION

•

The Santa Susana Field Laboratories Site is located in southeastern

Ventura County, about 47 kilometers (29 miles) northwest of Los Angeles, at the

western border of the San Fernando Valley . It is situated on a plateau, near

the crest of the Simi hills, about 300 meters (1000 feet) above the Valley

floor . Surrounding terrain is rugged ; zoning of neighboring property is rural

or rural-agricultural . The nearest resident is about 2 .1 kilometers

(1 .3 miles) to the southeast . Population density in 1980 was estimated at

2
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about 8 ,000,000 persons within 80 km (50 mi) of the site . The climate of the

region is subtropical with mean monthly temperatures ranging from 10o C to the

mid 20's ; the region is semi-arid with a mean rainfall of about 45 cm (17 .5

in) .

The site comprises a total of approximately 1090 hectares (2700 acres) and

is divided into four administrative areas (Areas I -IV) and a Buffer Zone . DOE

programs are conducted in Area IV of the SSFL Site . This area consists of

about 117 ha ( 290 acres ), owned by Rockwell, of which 36 ha (90 acres ) are DOE

optioned land .

Since the early 1950s, Rockwell and its predecessor organizations have

conducted programs in Area IV of the SSI. for the Atomic Energy Commission,

Energy Research and Development Administration , and their successor, the

Department of Energy . These programs have included engineering , research and

development , testing, and manufacturing operations, primarily related to

nuclear reactor systems and components . In 1966 the Energy Technology

Engineering Center (ETEC) was established at this Site to provide engineering,

development , and testing of components for the Liquid Metal Fast Breeder

Reactor Program . Although primarily conducting programs for DOE, the site has

also conducted activities for the Nuclear Regulatory Commission , Department of

Defense, and other government related or affiliated organizations and agencies .

Numerous facilities and associated land areas have become contaminated --

either as a result of their intentional use with radioactive material or

inadvertently -- with low-levels of radioactivity . Potential radioactive

contaminants identified at this site include uranium (depleted, natural, and

enriched), plutonium, americium -241, fission products (primarily cesium-137,

and strontium-90), activation products (cobalt-60, europium-152, nickel-63,

promethium -147, and tantalum-182) and tritium . As facilities were removed from

service , Rockwell performed decontamination and/or stabilization. In 1985

Rockwell/Rocketdvne initiated a project to survey or resurvey selected sites

where knowledge of the radiological status was felt to be inadequate .

•
3
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FINDINGS

Staffing

The radiological monitoring program responsibilities reside with the

Radiation and Nuclear Safety group, managed by Mr . R. J . Tuttle . In addition

to the manager there are seven professional level staff positions in the group,

of which one is a contact position . The Radiation and Nuclear Safety group is

supported* by Radiation Instrument Services (three staff positions ) . Most of

the individuals in these organizations have multiple years of experience in

radiological monitoring and control related activities at SST..; several of the

key individuals have been at the SSF-L for 25-35 years and are thus well

acquainted with site activities and the history of radioactive materials usage

at the site . At the present time there are two vacancies on the Radiation and

Nuclear Safety staff and one vacancy on the Radiation Instrument Services

staff ; replacement of these vacancies is being pursued . In addition, the head

of the laboratory operations has announced intentions to retire in

approximately six months ; replacement efforts and cross -training in laboratory

activities have not yet been initiated . Several staff members appear to have

the major portion of the site radiological monitoring responsibilities, without

provisions for complete backup in their absences .

Although the current staffing level is considered adequate to perform the

necessary radiological monitoring and control services required for routine

operations , significant additional demands are being placed on the staff to

respond to recent DOE and EPA reviews and concerns of nearby residents, the

State of California, federal and state legislative representatives,

miscellaneous independent environmental concern organizations , and the media .

An increased level of effort to identify and decontaminate all facilities and

land areas is being sought . Such demands will likely require additional

manpower , beyond that required for day-to-day operations .

4
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•
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Equipment

Portable radiological monitoring and laboratory equipment are

state -of-the-art . Portable equipment includes a variety of detectors and

display instruments ; this equipment is capable of measuring surface activity

and exposure rate levels to satisfy the DOE guidelines for decommissioning .

This instrumentation appears to be well maintained and calibration was current

for the instruments observed during the site visit . Laboratory analytical

instrumentation includes a low-background gas proportional counter and a pulse

height analyzer with a 15% high-purity germanium gamma detector . .he

laboratory does not have wet chemistry radio-analytical capabilities . As with

the portable instrumentation, the laboratory equipment appeared to be well

maintained and calibrated within the established SSFL procedures . ( See item 3

for further discussion on calibration .) Although the proportional counter and

gamma spectrometer are adequate for most of the radionuclides and sample media

anticipated at SSFL, certain specific analyses, e .g . isotopic plutonium,

strontium-90, and tritium, must be performed by an outside commercial

laboratory . The presence of tritium, promethium-147, and nickel-63 as

potential radionuclide contaminants may justify the on-site capabilities for

measurement of these low-energy beta emitters in water and on filter papers

(smears and air samples ) ; acquisition of a liquid scintillation counter would

provide that capability . Implementing wet chemistry capabilities is not

considered appropriate with the current staffing levels and anticipated sample

load .

Procedures

SSFL has documented procedures for many aspects of the radiological

monitoring program ; however, detailed standard operating procedures have not

been prepared for some activities . For example , collection, preparation, and

analysis of samples are described in a document entitled "Radiological

Environmental Monitoring Program Sampling Procedures, Analysis Procedures, an d

5
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•
Radioactivity Measurement Methods," but there is not a comparable Rockwell

procedure document, describing the methods for performing direct measurements

of alpha and beta- gamma surface activity and exposure rates or for performing

tests for removable contamination . It should be pointed out that individual

facility survey reports do describe instrumentation, measurement techniques,

and procedures used . Several of the pertinent radiological procedures reviewed

were issued 3 to 5 years ago ; they are currently being revised in response to

recent audit recommendations .

SS L has reviewed guidelines for residual radioactivity, relative to land

and facility use without radiological controls, presently used by the DOE and

NRC, and has adopted the most restrictive of the values when there are

differences between the guidelines . The guidelines being used for surface

contamination of facilities are those used by both the NRC and DOE's Division

of Facility and Site Decommissioning. Exposure rate guidelines at SS 7-1, (5 'UR/'h

above background) were adopted from NRC practices for reactor facility

decommissioning ; they are more restrictive than those being used by DOE and for

• non-reactor NRC-licensed facilities . G'ith exception of Ra-226, Ra-228,

thorium, and uranium, neither the DOE or NRC have established generic

guidelines for residual concentrations of radionuclides in soil . Instead, such

guidelines are developed, as needed , on a site specific basis . :aerefore,

guidelines for such radionuclides as Cs -137, Sr-90, Pu-239, Ni-63, and Co-60,

which are potential contaminants at SSFL, have not been established . Rockwell

has been using soil contamination guidelines of 46 pCi/g for gross alpha and

100 pCi/g for gross beta ( these values include background) . The gross alpha

value is comparable to levels for most nuclear fuel cycle materials (uranium

and plutonium) which have been used by the NRC . However, guideline levels for

Cs-137, Sr-90, and Co-60, which have been used for decommissioning at other DOE

and NRC sites, are typically equivalent to less than 100 pCi/g of gross beta

activity . Both DOE and NRC have developed procedures for establishing

site-specific soil guidelines ; Mr . Moore of the SSFL staff attended a DOE

workshop on developing guidelines, using the RESRAD program, in mid September .

The use of gross alpha and gross beta guidelines for soil is not consistent

with the September 1986 DOE directive to report environmental data in terms o f

•
6
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• specific radionuclides and does not enable comparisons of contamination levels

with established guidelines . In addition, while analysis for gross alpha and

gross beta is a useful "screening" technique for soil, it is not a reliable and

accurate quantitative technique for radiological analysis of soil . While gross

alpha and gross beta analyses were used for determining acceptance of

decontaminated soil areas in the past, ( in come cases with correlation by other

analyses), recent changes in procedures now require gamma spectrometry or other

radionuclide specific evaluations . Gross alpha and gross beta analyses

continue . .to serve as screening techniques, particularly in the environmental

monitories program .

Field survey techniques (sampling and measurement ) are consistent with

those in use by industry, government contractors, and regulatory organizations,

involved in facility decommissioning activities . Instrumentation and

procedures are capable of measuring surface activity levels with adequate

sensitivity to assure that current federal guidelines are being satisfied .

SSFL also performs statistical analysis of all survey data to demonstrate, on

the basis of cumulative probabilities, that there is greater than a 90%

confidence level that guidelines are met . ORAU has had occasion to perform

confirmatory evaluations of several Rockwell facilities, which were being

decommissioned for release from NRC license restrictions . These included fuel

fabrication areas at the DeSoto site (in Canoga Park) and the T055 (mixed

oxide) and T093 (L-85 reactor) facilities at SSFL . In each case , it was the

finding of the confirmatory survey that Rockwell' s decommissioning activities

were effective and that data were adequate and accurately described the

radiological status of the facility . Several areas where the field survey

program could be improved are :

a . Survey measurements and sampling locations should be referenceable to

the state and/or USGS grid system to enable future location, i .e .

following facility demolition and possible rebuilding .

b . Micro-R meters are used to scan soil areas to locate 'hot-spots" of

gamma-emitting radionuclides for removal . Exposure rate measurements

at 1 m above the surface are used for the acceptance survey, followin g

7
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• decontamination . Based on findings of limited EPA and OR .AU monitoring

at Building T064 ( see page 11) the scanning procedure does not appear

to be effective in identifying all gamma "hot spots" and the

instrumentation and/or technique should be reevaluated .

c . A comprehensive listing of detection capabilities (sensitivities) for

the various field survey equipment and survey techniques should be

developed .

•

•

J

With some exceptions, laboratory procedure are also consistent with thos e

used by other organizations performing decommissioning activities . One of the

areas of concern is the past reliance on gross alpha and gross beta analyses of

soil, rather than conducting specific radionuclide analyses (see earlier

discussion - page 7) . Another concern, raised by the July 1989 EPA report, was

the possible loss by volatilization of cesium and strontium (and possibly other

radionuclides) from soil samples , during a drying/ashing cycle at 5000 C .

Procedures at EPA and DOE analytical labs typically recommend temperatures of

45CO C to 4800 C, without identifying concern for volatilization of cesium or

strontium. Although the ORAU laboratory staff does not believe that

volatilization of these two elements should be a potential problem at 5000 C,

they recommend reducing the temperature to 4500 C, to be consistent with other

standard procedures . The effect of such temperatures on other potential

contaminants should also be evaluated and laboratory procedures adjusted

accordingly . In the gamma spectrometry procedures, photopeaks which are

potentially encumbered , are being used for determination of certain

radionuclides . For example, the 186 .2 keV peak is being used for Ra-226 and
tES• 7

the 83 .7}iceV peak for U-235 . Difficulties in resolving these close peaks and

possible-shifts in peak location could result in misidentifying contaminants

and/or miscalculating concentrations . Use of alternate photopeaks , such as the

Bi-214 (Ra-226 daughter) 609 keV peak (equilibrium status must be considered)

and the U-235 143 keV peak, would provide more reliable measurements in cases

where both contaminants might be present . To estimate the level of U-238 in

soil, the Ra-226 level is being measured, and an equilibrium state is assumed .

This approach will greatly underestimate the U-238 level in the case where th e

8
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contaminant is processed uranium, such as is the case at SSFL . If gamma

• spectrometry is to be performed for measuring U-238, either the 1 .001 MeV

Pa-234m photopeak (very low abundance) or the Th-234 photopeaks at 63 keV or 93

keV (doublet) could be used . Gamma spectrometer calibration does not use a

simulated soil matrix . Although the effects are negligible at medium and high

photopeak energies , there can be a significant change in calibration at

energies below 100 keV . The magnitude of the change will be dependent upon the

energy, soil density, content of heavy elements in soil, and counting geometry

selected .

The QA (quality assurance ) program , relative to radiological monitoring

for facility decommissioning , is described in the Rockwell procedures document,

"Radiological Environmental Monitoring Program Quality Assurance ." While this

program is very adequate in many areas , some aspects of the program do not

appear to have been implemented and some standard QA requirements have either

not been incorporated into the program or should be more specific . Equipment

calibration is in accordance with the established SSE-- procedures and

appropriate for the nuclides of concern ; calibration source certificates and

calibration records were reviewed and no deficiencies noted . The laboratory

and field conduct an adequate QC (quality control) program of regular

background and source checks of equipment response ; documentation of results is

good . Calculation procedures are also well documented with an adequate paper

trail of calculational program validation and records of changes to such

programs . A chain-of-custody procedure for samples has not been implemented .

Although the SSFL procedure requires documentation of personnel qualifications

for the various program activities, records supporting training and

certification in specific laboratory and field survey procedures could not be

provided . Periodic internal audits of limited aspects of the program have been

performed by the Radiation and Nuclear Services group management ; the frequency

of such audits is not specified . The program has not been included in QA

audits performed by other Rockwell organizations, DOE, or outside

organizations .

•
The laboratory performs analyses of spike , blank, duplicate , replicate,

and split samples , but the minimum frequency or percentage of such contro l

9
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• analyses is not specified . The laboratory also participates in the DOE/EML

interlaboratory comparison program for selected radionuclides in air, water,

vegetation and soil samples ; results have been acceptable, based on a review of

9/88 and 4/89 test results . Although samples for tritium and some other

specific nuclide analyses are performed by a commercial laboratory, Rockwell

does not include quality control samples (spikes, blanks, and duplicates) to

evaluate the performance of such vendors .

Independeryc Monitoring of Selected Site s

•

Limited gamma monitoring with a sensitive sodium iodide scintillation

detector and countrate meter was performed at five facilities, for the purpose

of independently assessing the adequacy of decontamination efforts and/or

confirming radiological data and information presented in Rockwell survey

documents . Findings are described below :

Conservation Yard

Contaminated surface soil had been recently (August -om

about a 100 m2 area in the Conservation Yard (also kn ..

Yard) . The contaminant was identified as Cs -137 ; leve: _

100 pCi/g (gross beta) . The follow-up survey report had not yet

completed . Thorough near-surface gamma scans were performed over

remediated area, and random scans were conducted at other locations in the

Conservation Yard . There was no evidence of residual surface contamination by

gamma emitting radionuclides (the instrumentation used for this survey is

capable of identifying small areas of surface Cs-137 contamination at

concentrations of less than 10-15 pCi/g) .

Old T028 Building Sit e

0

Building T028 was originally a small test reactor facility and portions of

the building were later used for uranium metal alloy operations . The upper

10
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• story of this facility has been removed ; a survey in November 1968 concluded

that the remaining portions of the facility meet the guidelines for release

without radiological restrictions . Limited surface scans were performed in the

remaining portions of the building, on the pad (floor of the demolished upper

section), and around the surrounding grounds . Ambient background levels in

portions of this facility are 3 to 4 times higher than the typical SSFL area

background ; due to stored radioactive materials at the nearby R"WF facility
.

This condition decreased the ability to identify very low levels of residual

contamina5ion in small areas by the gamma scan ; however, as with the

Conservation yard area, no evidence of localized elevated readings, which would

suggest significant residual contamination, were detected .

Building T064

Portions of the paved grounds and soils area near the entrance to the T064

(Source and Special Nuclear Material Vault) Building became contaminated in the

early 1960s and partial cleanup was performed at that time ; more recently

(August and September 1989) further remediation was performed . The contaminant

was identified as mixed fission products from a leaking (but empty) shipping

cask . Cleanup involved excavation of soil to remove an estimated 100 m2 of

contaminated area . Cleanup was based on meeting a 5 jR/h (above background)

exposure rate at 1 m above the surface and satisfying the gross alpha and gross

beta soil levels of 46 pCi/g and 100 pCi/g, respectively . Gamma spectrometry

was also performed on soil samples . The report on follow-up monitoring was not

yet complete at the time of the review, and SSFL conclusions as to the

effectiveness of decontamination were therefore not available . Gamma scanning

of the remediated area identified several (about 6) small areas with contact

radiation levels 5 to 10 times the ambient background rate . The levels appear

to increase with depth . These findings suggest that there is residual

subsurface contamination at the site, which may be in excess of the DOE

guidelines . Because there is no generic DOE guideline for Cs-137 in soil, SSFL

will be evaluating the residual contamination, using the RESRAD program .

•
11



No. : NOO1SRR140115
Page: C-16

• General above-background gamma levels and several "hot spots" were noted

in a portion of the excavation, containing a clay pipe (similar to tile sewer

piping) . Radiation and Nuclear Services personnel could not identify the

purpose of the pipe or its outfall location . Because of the presence of

residual contamination in the vicinity of the exposed section of pipe , there is

a question as to whether the pipe had contained radioactively contaminated

liquids and whether there was an old leach field in the vicinity of the T064

Building, which might be contaminated .

Sodium Burn Pi t

A December 1987 systematic survey of the Old Sodium Disposal Facility

(Sodium Burn Pit) revealed areas of surface- contamination containing Cs-137,

Sr-90, and uranium . This contamination is limited to small isolated areas of

the two former evaporation ponds . The survey did not address subsurface

conditions ; however, the potential for subsurface contamination exists because

cleaned items were previously buried near the pit and the integrity of the

sodium reacting pool (pit) is unknown . Gamma surface scans of the pad, the two

former ponds , and some of the adjacent area, including several surface runoff

pathways, identified only several small areas of elevated direct radiation in

the ponds . These areas were the same ones identified by the July EPA survey .

Catch Pond and Old Leach Field Area for the Radioactive

Material Disposal Facility

•

Southwest of the Radioactive Material Disposal Facility (R*IDF) is catch

basin for surface runoff from the facility grounds . The basin and the drainage

trough leading to this basin are concrete and have been coated with an asphalt

sealer . Contaminants are primarily Cs-137 and Sr-90 . Ambient radiation levels

in portions of this area were slightly elevated, due to the proximity to the

RNDF where radioactive material is processed and stored . Gamma scans did not

identify any evidence of surface contamination around the edges of the catch

basin, but levels ranging from 10 to 15 times above background were noted on

portions of the drainage trough . A thorough survey of this area has not yet

been conducted .

12
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To the north of the RY~F there is a land area which was inadvertently

contaminated with Cs-137 and Sr-90, due to an accidental release to the

facilities leach field and a surface spill from a waste treatment operation .

Cleanup was performed in 1978 ; however there are remaining small areas of

surface contamination and residual contamination in cracks in the bedrock .

Ambient gamma levels in this area were elevated due to the ongoing RMDF

operations . Several small isolated locations of surface radiation, several

times the background level, were identified near the old leach field ; because

of the rugged terrain and limited time for the survey, no monitoring was

conducted on the hillside between the RMDF and the leach field . Of the known

or suspected contaminated facilities at SSFL, this area is the nearest to the

site property line .

Summary of Independent Monitoring

•

Results of the limited independent monitoring were consistent with the

earlier findings of Rockwell and EPA . They also indicate that the Rockwell

monitoring program is capable of identifying significant areas of residual

radioactive contamination. Although monitoring at two of the sites (tae Old

Conservation Yard and the T028 facility) indicated that remediations at these

sites have likely been effective in reducing residual activity to within the

applicable DOE guidelines , small areas of contaminated soil may still be

present at the T064 facility .

Status of Site Padiolocical Conditions

In 1985, SS FL initiated a project to identify facilities in Area :V, which

might be contaminated , based on use history, known incidents , and/or previous

monitoring information . Twenty-five facilities were identified, and

radiological surveys , conducted during 1987 and 1988 , confirmed that residual

contamination at six of these facilities , was above the current DOE

decommissioning guidelines . Rockwell has performed remediation on several of

these facilities and has developed a plan to address the remaining facilities,

identified during that survey , between now and FY 1994 .

13
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•

•

Document reviews and discussions with Radiation and Nuclear S e. r:ices staff

indicated that the surveys concentrated on surface conditions and only minimal

information is available on subsurface conditions at most of the sites . Prior

to installation of the site sewer system , many of the facilities had leach

fields to which potentially contaminated liquid wastes could have been

discharged ; with only a few exceptions , radiological conditions of these former

leach fields have not been determined . Subsurface contamination is also

possible in the vicinity of he Old Sodium Burn Pit, the RMDF and associated

areas such as the catch basin, and other facilities where surface contamination

has already been identified . There are other facilities and land areas where

radioactive materials were previously used , but which were not included in the

1987 and 1988 survey project . For these reasons it is ORAL"s opinion that the

extent of radioactive contamination or. the SSFL DOE property has not yet been

thoroughly determined . it should be noted chat the environmental monitoring

program at SSFL has not identified any evidence of offsite migration of

radioactive contamination in surface runoff or groundwater .

The San Francisco Operations Office of DOE has directed Rockwell to

prepare a complete listing of the facilities and sites , where radionuclides

have been used at SSFL and to provide copies of documentation whit h has been

developed for those areas .

SUMMARY

•

At the request of the DOE's Division of Facility and Site Decommissioning

Projects , the Environmental Survey and Site Assessment Prograsa of Oak Ridge

Associated Universities performed a review of the radiologi cal monitoring

program at he Santa Susana Field Laboratories Area ?V =1te during September

and October 1989 . The review consisted of :iscuss ic'ts with SSFL staff,

document reviews, facility visits , and limited radiological monitoring .

Findings of this review identified no evidence of radiological conditions which

pose an imminent threat to public health or the environment . The radiological'

monitoring program has a strcng basic foundation of capabil ities in its staff,

equipment , and procedures . There are aspects of the program which should be

14
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•

•

•

strengthened . The following section contains a list of recommendations arising

from the findings of this review. Many of the deficiencies which were

identified are related to activities or lack of activities which could

adversely affect or make questionable the quality level of data . It is ORAU's

opinion that with relatively minor changes and additions to the present

radiological monitoring program , SSFL will be capable of conducting thorough

and accurate assessments of the radiological status of the site . Portions of

the site have been recently evaluated , but additional data and information are

needed t1 provide a comprehensive evaluation of some of those areas . Current

radiological data have not been developed for other portions of the site, some

of which may contain residual contamination . An accelerated schedule or

expanded scope of site surveys would likely require a level of effort, beyond

the currently available resources .

15
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RECOMMENDATION S

1 . Evaluate staffing requirements relative to the current and

anticipated workload . Actively pursue staff replacements and

additions, as determined appropriate . Initiate plans for replacement

of laboratory head . Cross -train staff in key activities to provide

backup capabilities .

2 . /valuate potential low-energy beta analytical needs to determin e

whether acquisition of a liquid scintillation counter would be cos t

effective .

•

3 . Develop additional detailed procedures, covering aspects of the

radiological monitoring program such as monitoring surveys and

measurement of surface activity and exposure rates . Finalize

revisions of procedures, as appropriate, and establish a regular

schedule for procedure review and update .

4 . Develop guidelines for residual concentrations of radionuclides in

soils at SSr. It is suggested that the DOE RESR.~D program be used

for this purpose .

5 . Use gross alpha and dross beta soil analysis only for screening

purposes ; develop radionuclide-specific analyses for evaluating soil

contamination levels .

6 . Implement referencing of surveys to state and/or USGS grid systems .

7 . Review surface gamma scanning procedures for improved identification

of "hot-spots" and small areas of contamination .

8 . Develop a list of equipment detection capabilities .

16
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•

S

•

9 . Hodify drying/ashing procedure for soil to reduce the peak

temperature to 4500 C . Also, evaluate possible effects of

temperature on loss of other potential contaminants .

10 . Evaluate use of alternate photopeaks for gamma spectrometry of

certain radionuclides .

11 . Obtain a simulated soil matrix standard for gamma spectrometer

calibration .

12 . Develop a chain - of-custody procedure for samples .

13 . Initiate an auditable program of training and qualification of

personnel in radiological monitoring procedures .

14 . Develop and implement a program to assure periodic comprehensive

audits of radiological monitoring activities , related to

decommissioning . This program should include internal audits and

audits by Rockwell, DOE, and external agencies .

15 . Initiate a program to including quality control samples for

evaluating performance of commercial analytical laboratories .

16 . Implement a program to systematically characterize the radiological

status of the entire SSFL Area IV site . This characterization should

include evaluations of surface activity levels on structures and in

surface and subsurface soils . The findings should be compared to

applicable guidelines , including site-specific guidelines for soil,

as established by the DOE ' s Surplus Facilities Management Program .

17 . Conduct additional investigations of questionable conditions,

identified at the remediated are of the T064 facility .
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EXECUTIVE SUMMARY

During a two week period, Dr. Daniel M. Montgomery performed an onsite review of the

SSFL radiological environmental monitoring program . This review included an assessment of
program adequacy and compliance with state and federal regulations . Dr. Daniel M .
Montgomery is an independent consultant contracted by Rockwell International with concur-

rence by the U .S.EPA.

Based on a review of historical environmental and effluent monitoring data, site tours .
observation of laboratory operations, and discussions with site personnel, the following
conclusions were made :

1 . The nvironmental and effluent monitoring program has been conducted in accord-
ance with applicable state and federal regulations.

2. Environmental monitoring data show that nuclear operations at SSFL have not
adversely impacted the environment outside of the SSFL site .

3. Laboratory operations were and currently are of sufficient quality to maintain
acceptable standards .

4 . There is no evidence that groundwater in the vicinirv of SSFL is contaminated with
radioactivin from SSFL. Tritium detected in groundwater from a limited number

• of onsite wells is quite low and does no: nose a safety concern.

5 . The Radiation and Nuclear Safety star is competent and committed to protecting
workers, the public, and the environment.

Specific recommendations were made to enhance the radiological measurements program.
Some of the more important recommendations include :

1. Perform specific radiochemical analyses on environmental samples as part of a final
environmental survey .

2. Evaluate historical environmental data with statistical techniques as pan of a final
assessment of the environmental impact of SSFL operations .

3. Anal vze environmental samples by gamma spectrometry and radiochemical analyses
whenever possible and use gross alpha and gross beta analyses only for screening
samples .

4. Revise alphalbeta calibrations for environmental sample types and utilize standards
that are more representative of natural activity present in environmental samples .

• 5. Improve internal laboratory and contractor laboratory quality control through sub-
mission of blind quality control samples .
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Recent assessments by the EPA (Dempsey Report) and ORAU (Berger Report) for the DOE
were also reviewed .

In general the recommendations and conclusions in the Berger report were sound. This
reviewer noted that the recommendation to systematically characterize the radiological status
of the site including surface and subsurface soil does not appear to be necessary and would
probably not be cost effective .

This reviewer took exception to many conclusions in the EPA report . Some of the conclusions
appeared to result from a lack of understanding of the SSFL program by the EPA reviewer .
Tye reviewer does not agree with the EPA conclusion questioning the validity of the SSFL
environme al monitoring data or the statement that SSFL does not have a good "handle" on
where radiation has been inadvertently or intentionally dumped onsite .

•

•
3
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• I. INTRODUCTIO N

During the period of April 16-20 and May 7-10,1990, Dr . Daniel M. Montgomery of Analytics.

Inc. performed an onsite review of the radiological environmental monitoring program at

Rockwell International ' s Santa Susana Field Laboratory (SSFL) . This review was requested

and funded by Rockwell International in response to commitments made to an Interagency

Work Group that is reviewing the environmental impact of SSFL operations . The EPA

concurred with the selection of Dr. Montgomery to perform this review .

Tne purpose of this review was to have a disinterested third party provide an assessment of
SSFL operations in the following areas :

1 . Review the past . present, and planned work with radioactive material as described
in existing licenses and reoorts and by interviews with Rocketdyne staff .

=. Identify reguiatory requirements for radiological monitoring and requirements for
compliance under state and federal agencies .

3. Review past . present, and planned radiological monitoring in terms of sample types,
locations, collection, preparation, and analysis, and interpretations with respect to
meeting regulatory requirements defined in 1 and 2.

• 4. Analyze two recent reviews of the SSFL radiological monitoring program prepared
by the EPA (Memo from Gregg Dempsey . EPA-LV to Daniel Shane . EPA-Region
9) and by James Berger of Oak Ridge Associated Universities .

Prepare a summary report discussing the review with conclusions with respect to
compliance with aoplicabie regulations and provide recommendations for program
enhancement.

Information was obtained by review of appropriate reports, records, memos, laboratory data,
site tours, and discussions with SSFL employees. Lists of primary documentation reviewed and
the individuals contacted are presented in Attachments 1 and 2, respectively .

II . SSFL SITE HISTORY AND SOURCES OF RADIOACTIVIT Y

The SSFL site is located in the Simi Hills of Ventura County . approadmately 30 miles northwest
of downtown Los Angeles . It consists of approximateiv 2700 acres that is divided into four
areas (I-IV) and a buffer zone . Nuclear work in support of DOE has been conducted in Area
IV which consists of approximately 290 acres owned by Rockwell International .

Activities at the SSFL Area IV site that utilized or generated radioactivity commenced in 1954 .
The site was initially managed by North American Aviation with nuclear operations conducted
by the Atomics International Division. North American Aviation became Rockwell Interna-
tior ai and, in 1984, the Rocketdvne Division absorbed Atomics international and is currentl y

4
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responsible for operation of the entire site . Nuclear activities at SSFL were primarily nuclear
• reactor research programs conducted for the federal government. The main support for these

programs was from the Atomic Energy Commission and from agencies that succeeded the
AEC, the Energy Research and Development Administration and the Department of Energy .
Currently, nuclear activities are limited to the decontamination and decommissioning of the
remaining facilities . These facilities are being decommissioned as funds are made available

from the DOE.

The primary source of radioactivity generated at SSFL was from ten research reactor- and
seven c riticality test assemblies . Additional sources of radioactivity were brought onsite for
fuel fab rication and fuel disassembly .

SSFL staff'4iave estimated that 90 per cent of the radioactivity (mixed activation and fission
products) generated onsite was from the operation of the 20 MWt Sodium Reactor Expe_ went
which operated from mid 196 until February 1964 . Final decommissioning of the SRE facility
was completed in 1982, and the area was released for unrestricted use . In 194 operations at
the last of the criticality facilities, the Fast Critical Experiment in Building 100. were ter-
minated. The last operating reactor, the L-85 Nuclear Examination Reactor (3 kWt . was shut
down in February of 1980 . ✓

Operations associated with fuel manufacturing utilized uranium, plutonium . and thorium, and
were conducted in the following areas :

• 1. Building 003 where SRE fuel elements were assembled using uranium and thorium
slugs . Decommissioning was comn_ leted in 1975, and it has been released for
unrestricted use .

2. The Nuclear Materials Development Facility (Building 055) was decommissioned in
1986 and released for unrestricted use in July 1987 .

3. The Uranium Carbide Pilot Plan: (Building 005) which has not been released fo r
unrestricted use .

4 . The Fuel Storage Facility (Building 06-) where decontamination and decommission-
ing activities are in progress .

The Hot Laboratory (Building 020) is currently being decontaminated . It was used for a variety
of operations including : decladding of fuel and examination of test specimens from reactors,
manufacture of sealed Co-60 sources, and fabrication of sealed sources using approximately
140.000 Ci of Pm-147 .

Processing of solid waste and liquid waste for disposal has been carried out at the Radioactive
Materials Disposal Facility (RMDF) since 1958 . A variety of waste has been processed
including mixed fission and activation products . uranium, plutonium, and thorium .

•
5
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Based on the operations described above the following radionuclides were produced or used

i in large quantities and have sufficiently long haL lives to be potentially present in contaminate d

structures and adjacent areas : U-234 U-235 . U-238. Am-241. Pu-240 . Pu-241, Pu-239 . Cs-13",

Sr-90. Co-60. Fe-55, Ni-63, Eu-152 . and Pm-147 .

•

•

As of May 1, 1990 there were only two potentially significant sources of effluent releases to
the environment . These are the RMDF (Buildings 21 and 22) and the Hot Laboratory
(Building 20) . Based on the material handled in both facilities, the following radionuclides
may be present in airborne effluents : uranium, plutonium, Cs-137, Sr-90, Pm-147, and Co-60 .
Potentially contaminated air from these facilities is filtered through HEPA filters and sampled
continuously for subsequent radioehemicai analysis . Stack monitors have alarm systems that
are set to arm at levels below the release limits .

Decontamination and decommissioning activities at SSFL are in the anal stages. All reactor
and subcritical components have been removed and shipped offsite for disposal . Rockwell has
estimated that only approximately 60 curies o site related radioactivity remains in activated
or contaminated structures that are currently being decommissioned . The same studs es-
timated that only 0 .1 curies of radioactivity is presently unconfined . Unconfined radioactivity
is defined as radioactivity that is not axed in place within structures (i .e. contaminated soil
from spills : . The concentrations of unconfined radioactivity are low, and these areas are within
controlled areas of SSFL Area IV . Areas that have been identified as containing unconfined
contamination include : areas adiacent to the Hot Lab (Building 020), a slope on the hill
adjoining RMDF . the sodium disposal facility, and a soil area near Building T064 .

III . LICENSING AND REGULS T ION OF RADIOACTIVE MATERIALS AT SS A

Initial operations at SSFL were under contract with the AEC and as such were license exempt .
Radiological safety programs including effluent and environmental monitoring were subject
to review by the AEC and Advisory Committee on Reactor Safeguards (ACRS) . Respon-
sibility for overview of SSFL operations within the AEC was assigned to the San Francisco
Operations office until 1958 when it was transferred to the Chicago Operations Office .
Responsibility was transferred back to the San Francisco Office in 1966 where it remains at
the present time .

During the period from 1958 to 1966 the Chicago Operations Office was assigned the
responsibility for the SSFL site and determined that all DOE contracted operations were
license exempt . During this period the Hot Laboratory, the RMDF, and the AETR (critical
experiment ) were built . The AETR was built on Rockwell property for the Southwest Atomic
Energy Associates (an association of private utilities) and was therefore licensed by the AEC.

Operationally the regulation of licensed and exempt facilities were very similar. Program
requirements for both licensed and exempt facilities were developed by the AEC. Generally .
the license exempt facilities were expected to meet comparable standards to those for licensed
facilities .

6
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• Overview of the SSFL Site was transferred back to the San Francisco Operations Office in
1966 . Tnis office determined that only prime contractor operations on government owned
property were license exempt. As a result licenses were obtained for the Hot Lab and the
ti MDF .

In 1969 a broad scope license for the use of by-product material at the SSFL site was issued
by the State of California. Responsibility for regulation of special nuclear material was retained
by AEC for both licensed and license exempt operations . Regulatory '-nits for the discharge
of radioactive effluents were the same for both the State of California and the AEC .

•

The AEC vas abolished in 1975 and responsibilities transferred to DOE 's successors, the
Ener v Research and Development Administration and the Nuclear Re ulatory Commission .
ERDA was given the responsibility for managing and regulating prime government
contractors license exempt operations . Ttie INRC was assigned the responibi wry for regulating
licensed facilities . License agreement states such as California maintained the authority to
license and regulate bl-product material . Since 1975 onerations at SSFL have been regulated
by me State o California. the NRC. and me DOE (or ERDA) .

The State of California and the INRC currently share regulatory responsibilities for licensed
facilities . The California Department of Health Services regulates licensed by-product
material associated with the Hot Lab (Building 020) and radioactive sources used in other
buildings, and the NRC regulates special nuclear material in these facilities .

Operations associated with the RMDF are considered to be DOE license exempt and are
subiec: tc DOE guidance with respect to radiological safety and eriuen: noattoring. Main-
tenance and decommissioning activities associated with DOE facilities are subject to DOE
guidance and overview by the DOE San Francisco Operations Office .

Standards for radiation protection including limits for the release of radionuclides to air and
water are contained in the following documents :

California Department of Health, California Code of Regulations , CCR-17, "Califor-
nia Radiation Control Regulations . "

U.S NRC, 1OCFR20 . Standards for Radiation Protection .

U .S . DOE Order 5400 .5 (2-8-90) and preceding Orders and Directives .

Radiation exposure limits and radionuclide limits in these regulations were essentially the
same until DOE issued new standards in DOE 5400 series, "Radiation Protection of the Public
and the Environment ." NRC and California regulations limit the annual exposure of any
member of the public to 500 mrem. Limits for the discharge of radioactivit< to air and water
to uncontrolled areas (outside the exclusion fence) are given in 1OCFR2O Appendix B Table
II. 1OCFR2O .106 states "A licensee shall not possess, use, or transfer licensed material so as
to release to an unrestricted area radioactive material in concentrations which exceed the
limits specified in Appendix B, Table II of this part . . . For purposes of this section concentra-

7
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tions may be averaged over a 'ear ." Appendix B. Table II, Column 1 lists values for individual

• radionuclides and for unidentified ix ores. The l imits for unidentified mixtures discharge d

to the atmosphere in unrestricted areas are 2 x 10-=" and S x 10-8 for alpha and beta activity .

respectively . Tnese values correspond to those for the most restrictive radionuclides in

discharges. Pu-23 9 for alpha and Sr-90 for beta radioactivity . No values are presented for liauid

concentrations since there are no planned discharges of radioactivity in liquid effluents from

the SSFL site .

Current DOE guidance provides for control of radioactive emissions by limiting the eective
dose equivalent from all pathway s to 500 mr em for any member of the general population for
occasional exposures and to 100 men year from all pathways for prolonged exposures . DOE

has published tables with derived concentration guides (DOG) for radionuclides in air and

water. T'n& CG for a given nuclide in air or water corresponds to the concentration that would
give a dose of 100 rem assuming at an individual's entire source of breathing air or liauid

intake contained that radionuclide a: the DCG .

in addition with the passage of the National Emission Standards for Hazardous Air Pollutants

NESHAPS for radionuclides effective l_985 and revised in 1989 , the EPA l :s exposures

to any member of the )uoliC to 25 nu em ~'ear for the whole both' dose and __ rer 'vea- to

an organ from airborn e radioactiv releases . The 1989 revision estab lished a li__l . o 10

mrem vear for the effective dose eauivaien : from the air pathway.

through. Compliance with limits for emissions :c the air are con trolled by filtering radioactivity -
ec" of -

-e, _~ ; c - Ot e D art iC;l:a2e radioactiy.:\ .l Tilte ~P 1. ricypa_ tic`i,a ..i11g lic ..
air s disc-a`sec via stacks eauioaed ~c.:_ air -'o àoring systems. The i-iozi:o-_ g sys:em.~

utilize a par'ticuiate filter with a ra diation detector for real time , on-line measurements to

ensure that releases do not exceed limits . The filter is subsequently counted with laboratory

instruments to determine the a tiyity released to the atmosphere . Prior to 1985 only gross

alpha and beta measurements were made . Since 1985 the DOE has requested that specific
radionuclides be reported and SSFL has sent the -meters to a contractor lahorator< for analysis
after gross alpha and beta measurements were made . As noted previously , the RyLDF and Hot

Laboratory are curre ntly the only si .iicant sources of airborne activit< and the discharge

stack; are monitored continuously . Other potential sources of airborne activ ity are associated

with building ventilation air in facilities where decontamination activities are being performed.

These discharges are controlled by fnessuring the air concentration at work sites with air

monitoring stations . Limits for exposure of workers to radioactivity in air are given in IOCFR2O

as :oi .ows : 'No licensee shall Dosses` . '.'jet or transfer licensed material in such a manner as to

permit any inaiviaual in a restricted area to inhale a qu antity of radioactive material in any
period of one calendar quarter Brea:er than the quantity which would result from inhalation
for 40 hours per weeks for 1 3 weeks at uniform concentrations of radioactive material in air
specified in Appendix B, Table I , Column 1 . These values are approximately thirty times higher
than those allowed for unrestricted areas: however , dilution with building air and atmospheric
dilution from the point of discharge to the unrestricted area would ensure that concentrations
in the unrestricted areas would be well below reguiato rv limits .

•

8
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No specific DOE requirements for environmental monitoring were noted : however, an

environmental monitoring program has been in place since 1954 . In 1976 the NRC imposed
environmental monitoring requirements as license conditions based on commitments made
by Rockwell International in their license applications for a special nuclear materials license
and a subsequent application for renewal .

Prior to curtailment of the environmental monitoring program in 1990 in response to the
termination of work with nuclear material in 1987, the environmental monitoring program
included the following. Continuous air samples were collected on a 24 hour cycle at five
locations within area IV and two additional locations within SSFL but just outside of Area IV .

Soil samples were collected at 12-15 soil locations within Area IV and seven locations within
the SSFL site but outside of Area IV . Tne frequency of soil collection was reduced from

monthly to quarterly in 1986 . Vegetation was collected at 12 onsite and 4 offsite locations on
a monthly basis prior to termination of vegetation sampling in 1986 . Surface water samples

were collected monthly from two ponds and seasonally from upper Bell Creek . Pond R-2 A
receives surface water from site runoff and water from the site sewage plant outfall drain.
Direct radiation measurements were and continue to be made with thermoluminescent
dosimeters (TLD's) at 13 locations within the SSFL site boundary . Tne site TLD's are changed
on a quarterly basis along with TLD's at 5 offsite control locations . Soil: . air. water, and
vegetation samples were assayed for gross alpha and gross beta activity with the lower limits
of detection given in the following table . In addition, Pu analysis of soil at 5 onsite locations
and 1 offsite location was initiated in 1978 on a semi-annual basis .

• LOWER LIMITS Or DETECTION FOR ENVIRONMENTAL SAMPLE S

SAMPLE ANALYSIS DETECTION LIMI T

Soil Alpha 3 .2 x 10"6 microCi/gram

Beta 3 .7 x 10 microCi/gra m

Water Alpha 4.9 x 10"' ° microCi/m l

Beta 1 .1 x 10"a microCi/m l

Air Alpha 9.1 x 10"1' microCi/m l

Beta 3 .8 x 1014 microCi/ml

A ground water monitoring program was initiated in 1984 . A total of twenty five wells both
offsite and onsite are sampled for radiological measurements . These wells include site water
supply wells, offsite water wells for groundwater monitoring, and onsite shallow zone
groundwater monitoring wells . The water samples are analyzed for gross alpha and gross beta
activity. In addition special groundwater studies have been initiated . These studies are under

. the direction of the California Regional Water Quality Control Board .

9
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• IV . RADIOLOGICAL MEASUREMENTS AND QUAL! T Y ASSURANC E

The SSFL radiological measurements laboratory- is well equipped or the scope of the meas-
urements that are performed . Laboratory equipment includes analytical balances, equipment
for homogenizing spies, ovens for drying and ashing samples . and other necessary eauip-

ment for sample preparation .

Counting ecuipmen : includes a shielded intrinsic Ge detector coupled with a computerized
multichannel analyzer system for measuring gamma-ray emitting radionuclides . The system is

calibrated for counting 450 cc samples in a marinelli beaker . The calibration standard is a water
equivalent rtzndard with clever, gamma rays covering the energy range from 88 keV to 1836

keV. This siandard is appropriate for liquid samples but a soil standard should be obtained for

soii counting . The anaivsis o soils using the soil standard would increase the measured values

b~' approximately 1C per cent for gamma ray emitters below about 400 key- and approximately
5 percent above 40C key' . This system should also be calibrated for single air filters and smear

samples to permit identifica:ion and quannncation of radioactivity whey = oss counting of
these sample tvoes indicate quantities that are measurable by gm a spectrometry .

Gross ainha and beta measurements are made with a Tennelec alpha ^e :_ as proootionai

counter equipped w± an automatic sample changer. This counter permits simultaneous

aiphaibeta counting b~ energy discriminatiot : . Gross alpha and beta efficiencies for air samples
are determined with 'FIST ('CBS) traceable U-235 and Tc-99 sources prepared b y

eiectrodenositior on _-inch stainless steel disks . The gross arpra effic:elc for coununQ soil

samnies is deterrnnec wi:r_ a soi_ sample spiked with .0 pCi o= errichec L . This method may

not give the :nos: . epresen:a:ive efficiency for counting soil because of the uncertainty
associated with the quantity of natural alpha radioactivity in the soil . This uncertainty results

from an indeterminate loss of radon from soil which can be anywhere fro . 30 to 60 percent .

Since radon and its daughters contribute 4 alpha disintegrations in the C-38 chain and 3 alphas
in the Th-=32 chair.. radon loss can significantly affect the observed activity from natural
radioactivity' . If a soil spiked with enriched uranium is used for calibration it should be spiked
at a higher level (i .e . 500 pCi or more) so that the uncertainty associated with the natural activity
in the soil is negiigibie compared to the enriched uranium. An alternative would be the use of
sea sand in place of soil . The concentration of alpha activity in sea sand is quite low : and, it
would not contribute sianifican : activity to the enriched uranium. Beta counting efficiencies
are determined by counting K-40 from natural ICI . Self-absorption curves are generated from
sources of various thicknesses from 100 to 3000 mg total weight . Soil, water and vegetation
counting e~iciencies are determined from the self-absorption curve to correct for the sample
mass .

Soil samples are prepared for counting by ashing the soil at 450°C (500°C prior to EPA
Dempsey Report) and sieving through a Coors crucible . Two grams of sieved soil is transferred
to a 2-inch diameter s :ainiess steel: plancher, and counted .

•

Vegetation samples are washed. dried to constant weight, ashed at 500C . and weighed to
determine the dry; ash weight ratio . One gram of vegetation is weighed, transferred to a

10
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•

•

stainless steel planchet. and counted: Consistent with the reduction in the soil ashing tempera-
ture to 450°C, ashing of 'vegetation will be done at 450°C in the future .

Water samples are prepared by evaporating 500 mL to dryness, dissolving the residue in a few
mL of water and transferring to a tared stainless steel planchet, and evaporating to dryness .
The final planchet is weighed to determine the weight of the residue for dete rminin g beta

efficiencies from the efficiency-mass relationship .

Quality control of the alpha beta counter is accomplished by counting a series of background
and standards with each set of samples . Tne resulting data are plotted on control charts to
ensure the counter is operating properly . During a review of the data it was noted that control
charts had not been prepared for the previous two months . With the retirement of the
Laboratory Manager there appeared to be some lack of continuity regarding counting room
operations. It is recommended that management assign interim responsibility until the
Laboratory Manager position is filled. In addition management should be reviewing ouaiity
control data to ensure that quality control functions are being performed in accordance with
the procedures.

Quality control of the gamma spectrometer system consists of periodic counting of a mixed
gamma standard in a 450 cc marinelli beaker . T-ne quality control procedure does not specify
frequency nor the plotting of the data on control charts . Good practice would dictate counting
the standard daiiv or prior to use . Control charts or acceptance criteria should be established
for energy calibrations, efficiency checks, and detector resolution .

Additional quality control checks included in the program were analysis of blanks, analysis of
replicate and split samples, analysis of spiked samples, and duplicate counts of samples . There
was no specified schedule for performing the above checks and this part of the program did
not appear to be consistent. Spiked samples were not analyzed to check gross alpha!beta
measurements in air, soil and water. SSFL participates in the DOE Quality Assurance Program
but only measures the samples by gammaspectrometrv . Since most effluent and environmental
samples are analyzed by gross aiphafbeta . quality control samples (spiked samples) should be
analyzed by this technique . It appears that some of the DOE samples would be appropriate
for gross alpha and beta measurements. In addition the EPA provides environmental auaiity
control samples that could be analyzed by the SSFL laboratory .

In reviewing the quality control program it was noted that the primary emphasis was on
instrument quality control . Since the measurements do not involve chemical separations . the
need for other types of quality control (internal spikes, interlaboratorn cross checks) is not as
important. However, as noted above, some improvements and consistency in the established
program are needed . The laboratory was operated by one individual for approximately 30
years . This individual was responsible for sample collection and preparation, instrument
calibration, sample counting, and data reduction . This provided continuity and uniformity over
a long period and helped assure the quality of data .

• With regard to the quality of effluent and environmental measurements, the methodology
provides data that are consistent and reproducible . The air sample measurements are adequate
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to demonstrate compliance with limits and when used in conjunction with specific radioisotope
. analysis provide the means to calculate population doses from airborne releases . Gross alpha

easurements in soil, water, and vegetation are not very sensitive due to the low counting
efficiency of alpha particles from self-absorption in the sample matrix . Due to the non-
speciflcity of gross alpha and gross beta measurements and the presence of high natural
background, individual sample results are of little value in assessing the environmental impact .

These results are most useful for determining long term trends to determine if there have been
si nificant increases in environmental radioactivity levels . Gross alpha and beta activity
measurements in environmental air samples are more sensitive and accurate with respect to
identifying increases in releases from airborne effluent releases and evaluating potential
ex-oosures from the inhalation pathways .

V. REVIEW OF EFFLUENT AND ENVIRONMENTAL MONITORING RESULT S

The results of the airborne effluent monitoring program from 1975 to 1989 were reviewed .
These results were summarized in the Annual Reviews of Radiological Controls through 1984
and in the Environmental Monitoring and Facility Annual Reports through 1989. The annual
average alpha and beta radioactivity concentrations were reported for each building where
air borne releases were monitored . Tnese results showed that releases were less than 1 per cent
of the regulatory limits . Prior to 1987 only gross alpha and beta measurements were made .
Beginning in 1987 radiochemical analyses of filter composites were initiated in response to
DOE guidance requiring isotopic identification. Tnese analyses were requested to identify an d

• euantifv releases for calculating exposures to the general public from airborne r eleases .
Isotopic analyses have shown that a large fraction of :he reported alpha and beta activity was
associated with natural activity from the makeup air . These data show that the SSFL program
for controlling airborne releases to the environment was effective and that releases were
negligible. The estimated maximum radiation dose to a person at the nearest residence from
SSFL airborne effluents was calculated to be 1.5 x 10 mrem in 1988. The projected radiation
dose to the public from atmospheric emissions are so low that they are of no concern compared
to the radiation exposure from natural background.

•

A large quantity of environmental monitoring data for the SSFL site has been generated and
data from 1966 to 1989 was reviewed . In 1984 alpha counter efficiencies were changed to reflect
the effect of sample thickness . Prior to this time efficiencies were determined using a
weightless electrodeposited source which gave much higher counting efficiencies . Beginning
in 1984 the alpha concentrations in soil , vegetation, and water were approximately 40 times
higher than values reported in earlier years as a result of the revised calculation method .

Soil samples are most useful for monitoring long term changes in environmental radioactivity
levels . Tne SSFL monitoring program included soil sampling locations around the entire site .
Site contributions to radioactivity would generally result from the deposition of radioactivity
from atmospheric emissions . As such soil provides an indicator and integrator of airborne
emissions from the site . There are onsite locations where soil is contaminated : however, these
have resulted from spills or leaks associated with site operations . These areas have been
identified by special surveys and are not considered part of the environmental program .

12
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• Decontamination of these areas will be completed prior to release of the site for unrestricted
use and will be done in accordance with regulatory guidance .

As noted previously mere are large uncertainties associated with soil analyses by gross alpha
and beta measurements. For alpha counting the uncertainty associated with counting errors

at the one sigma level: is about 10 per cent and about 3-5 per cent for beta counting . The soil
monitoring results were reported as the average for all on site sample with its associated
standard deviation about the mean and the average plus standard deviation about the mean

for all ofisite locations . There were no significant differences between average alpha and beta
concentrations on site and tae concentrations offsite . This data indicates that airborne emis-
sions have not resulted in si~^iificant increases in the radioactivity in soil . The results for Pu

analyses in1soil from 1978 to :989 were consistent with values expected from global fallout and
did not indicate any contribution from SSFL operations .

Vegetation samples were collected at most soil sampling locations until the end of 1985 and
then discontinued since vegetation was not an exposure pathway Tne concentration of beta

activity it vegetatior. samples from onsite locations tended to be 10-20 per cent higher than
offsite locations anc in 19o- anc 19o8 were 44 and 30 per cent higher, respectively . Tne most

recent yaiues for vegetation. 1_980-1985 . did not show any significant dinerences oetween site

and offsite samples . \ egetanon results can oe highly variable due to diner ences in surrace area
exposed, moisture content, and the toe of vegetation . Since specific radiochemical analyses
were not pe_foarmed on vegetation samples . these results do not allow for quantitative assess-

ment of the results . It would be useful to perform additional statistical) analyses of the
vegetation monitoring data to determine if any specific onsite location= were generally higher
than other onsite or contro . locations . Tais woe of analysis would be necessary to determine
is higher onsite concentrations were related to site operations . However, it should be noted
that the measured gross beta activities in vegetation would not have posed an environmental
hazard or significantly increased the radiation exposure of people in the vicinity of SSFL .

The results of gross alpha and beta measurements from environmental air sampling stations
from 1906 to 1989 showed that radioactivity levels were less than 1 per cent of limits for beta
activity in unrestricted areas and less than about 10 per cent for alpha activity. It should be
noted that these measurements were gross measurements and included contributions from
natural r adioactivir . Comparison of air concentrations at onsite locations with control and
offsite iodations indicated that there were no measurable contributions from SSFL to radioac-
tivity in air .

•

Although iiauid radioactive effluents are not released from the SSFL site . surface water runoff
from the site is a potential source of radioactive effluents discharged to the environment. The
maiorir o site runoff is diverted by drainage ditches and ponds to a site retention pond, R-? A_
which is routinely sampled and also sampled prior to discharge as required by the California
Regional Water Quality Control Board . Analyses for radioactivity includes gross alpha and
beta activi . Results for these analyses from 1966 to 1989 showed that both alpha and beta
concentrations were low and consistent with values expected from natural radioactivity in
water .

13
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• Groundwater monitoring results from 1986-1989 showed that gross alpha and beta concentra-
tions were highly variable and generally consistent with values expected from natural radioac-

tivity . Special groundwater investigations were initiated in 1989 . Nineteen monitor wells were

constructed within Area IV . This study was initiated to investigate the impact of SSFL
operations on the chemical and radiochemical quality of groundwater. This investigation was
carried out by an independent consulting company, Groundwater Resources Consultants, Inc .
Radiochemical analyses of water samples included gross alpha. gross beta . tritium, gamma
spectroscopy, isotopic uranium, isotopic Pu, and Ra-226 . Gross alpha and beta analyses of
water samples were performed by B C Laboratories, Inc . Specific radionuclidic analyses
including gamma spectrometry were performed by L.S. Testing .

The report,- summarizing the initial phase of the groundwater study concluded that "the
radioactivity in groundwater underlying SSFL Area IV is at background levels and consistent
with levels determined from monitor wells located throughout the facility ." A possible
exception to this conclusion was the detection of tr itium in well RD-28 where samples collected
on 9- :3-89 and 10-19-89 were reported to contain 665 = 149 and 699 y 234 picoCi/liter,

respectively. RD-28 is adjacent to Building 59 where the EPA detected tritium in a water
sample from the Building 059 french drain at a concentration of 1890 i 538 pCi/L . Tritium
was also detected at a concentration of 589 = 267 pOlL in a well RD-23 near the Old Sodium
Bun Pit . The presence of tritium in ground water near Building 059 has been attributed to
the reactions of neutrons with Li in concrete from the SNAP reactor that was in Building 059 .
Final decontamination of this facility has not bee : completed. Tritium was also detected at a
concentration of 589 = 267 pOlL in a well RD-23 near the Old Sodium Burn Pit . The source
of :ritiurn in well RD-2? is not known. Since the concentration was quite low and near the
detection limit, additional samples should be collected to verify this ending .

Considerable attention has been directed to the detection of tritium in groundwater .
Dempsey's EPA report noted that Rockwell International had not analyzed soil or water
samples for tritium and that it was important because tritium present as tnitiated water would
migrate quickly in groundwater . Rockwell International has stated that tritium was not
monitored because the source term was Quite small and it was not considered to be an
important pathway. It would appear that EPA's data and Groundwater Resources Consultants'
data supports this conclusion since the tritium concentration is quite low and does not
constitute a serious level of contamination when compared to the limit of 20,000 pCi/L for
drinking water . Onsite wells are not a source of potable water and would not likely to be a
source of potable water if the site were released for commercial development . Since the
detection of tritium in groundwater has been a source o concern to some members of the
public . Rockwell International has initiated tritium analyses by electrolytic enrichment . This
technique is much more sensitive and permits better differentiation between background
tritium from weapons testing and cosmic-ray production in the atmosphere and tritium from
SSFL operations . With respect to the failure of Rockwell International to institute monitoring
of soil and groundwater for tritium, the analysis of soil for tritium is of questionable value and
the small source term for tritium and lack of exposure pathways did not dictate the need for
tritium monitoring .

•
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Ambient radiation levels on the SSFL site are monitored with thermoluminescent dosimeters
• (TLDs) at 10 onsite locations and five offsite locations . These measurements were initiated in

1975 . Evaluation of these measurements are complicated by the relatively high natural
background levels which vary depending on the altitude and the natural background radioac-
tivity levels in soil . Because of t .e variable background, absolute numbers are not extremely
useful in evaluating potential contributions from the site . The increase in the radiation dose
rate at a particular location is estimated by comparison with values at locations (onsite or
offsite) with similar background levels . In reviewing recent TLD data, 1980-1988, the locations
at the site boundary near the RMDF appear to be elevated relative to expected background
levels by approximately 20-40 mrem'vear . This represents a fence line dose and not a dose to

an individual . Due to the inaccessibility of the site, there are no residences in close proximity
to this location . For a 40 mrem "fenceline" dose near the RMDF facility, the corresponding
dose for t' e nearest resident has been estimated to be less then 4 .5 x 10"6 mrem. Historical
data show that direct radiation exposure of the population in the vicinity of SSFL as a result
of site operations has been extremely low and met all regulatory limits . It was noted that there
was more variability in the TLD measurements from year to year than expected ; however, the
relative values from location to location were consistent and support the above conclusions .

Additional special environmental samples were collected and analyzed in response to "recom-
mendations" associated with the EPA Dempsey Report . These included isotopic analyses on
soil samples, wildlife from road kill, and water samples for tritium analysis . These samples did
not show any evidence of radioactivity that could be attributed to SSFL operations .

• Review o effluent and environmental monitoring data from 1964 through 1989 indicate that
SSFL operations have not had an adverse r adioiogical impact on the surrounding environment .
Although most of the available environmental monitoring data lacks the specificity (isotopic
analyses) that would be desirable in evaluating the environment impact of the site, the
available environmental monitoring data, together with effluent data, are adequate to support
the above conclusion. While there is no evidence of adverse impacts on the environment
outside of SSFL, Rockwell International has identified radiologically contaminated areas
associated with past operations that must be "cleaned up" prior to releasing the site for
unrestricted use . Based on my review of surveys and discussions with management, Rockwell
International has acted responsibly with respect to identification and decontamination of these
areas. Additional site surveys are being planned to ensure that all contaminated areas are
identified and cleaned up prior to release of the SSFL Area IV for unrestricted use . After final
decontamination of the site and offsite disposal of radioactive waste, an aerial survey by the
EG&G aerial surveillance team is highly recommended . This type of survey is very sensitive
in identifying gamma emitting radionuciides and provides uniform coverage of the entire site .

Beginning in 1990, following a three year hiatus in work with nuclear materials and in response
to a determination by Rockwell International not to resume such work, the SSFL site routine
environmental monitoring program was discontinued. Routine sampling and analysis of
surface and groundwater will be continued by independent laboratories . Rockwell has in-
formed DOE, the State of California, NRC, and other interested agencies that the routine
environmental monitoring will be replaced with monitoring in conjunction with decontamina-
tion activities at specific sites. In view of the current source terms at the SSFL site, a
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• comprehensive site environmental monitoring program is no longer necessary since the
potential for releases to the environment is quite low .

Since the routine environmental monitoring program did not provide specific isotopic infor-
mation, it would be desirable to perform a "final" detailed analysis of the environmental
pathways that were previously monitored. The "final" survey should include isotopic identifica-
tion and include as a minimum the following analyses, gamma isotopic, Sr-90 . isotopic uranium,
and isotopic plutonium. Additional analyses would be dictated by initial results . For example
elevated levels of Co-60 may indicate a need to analyze for other activation products such as
Fe-55 that are not detected by gamma analysis . Samples should include soil, vegetation, pond
sediment, and surface and groundwater . In addition to the locations associated with the
previous ivironmental monitoring program, additional soil samples should be collected
at locations that would have a higher probability of elevated radioactivity levels based on oast
operations . One approach would be to utilize local meteorological data and calculations
together with atmospheric source terms to predict locations where the highest air concentra-
tions would have occurred and collect environmental samples at these locations . It may also
be useful to collect soil in two lavers such as 0-10 cm and 10-20 cm and analyze each separately .
This would detect activity that max' have deposited on the surface in earlier years and migrated -
to lower levels . As part of this final environmental assessment it may also be useful to review
historical environmental monitoring data and perform statistical analysis on data from in-
dividual sampling stations . Probability plots may be particularly useful for identifying points
that are different from normal background values. Determination of mean concentration
values and associated deviations from the mean for individual monitoring stations may aid in
interpreting results .

Although routine environmental monitoring has been discontinued, radiological measure-
ments are being performed in support of decontamination operations and will continue to be
needed for close out surveys. Specific recommendations for program enhancements for
radiological measurements and environmental monitoring are provided in Appendix A .

In accordance with the work plan the EPA Dempsey Report and the ORAL ; Berger report
were reviewed with respect to conclusions and recommendations regarding environmental
monitoring and decontamination surveys . These reviews are presented in Appendices B and
C for the Dempsey and Berger reports, respectively .

•
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• APPENDIX A

RECOMMENDATION FOR ENHANCEMENT OF
RADIOLOGICAL ENVIRONMENTAL MONITORIN G

PROGRAM AT SSFL

1. The Laboratory Quality Assurance program should be revised to include the following :

a. Provide for the development and implementation of detailed operating procedures
for all counting instruments . Procedures should include detailed instructions on
sepnp, calibration, and operation .

b. Implement regular quality control tests for gamma spectroscopy system with accep-
tance criteria and documentation of data via control charts . Tests should be per-
formed daily or prior to use and include the following: energy calibration, detector
efficiency, and detector resolution.

c. Provisions should be made for periodic review of quality control data by the person(s)
responsible for laboratory operations . Since the retirement of the laboratory
manager, routine quality control associated with the Tennelec alpha'beta counter
had not been routinely reviewed .

• d. Provisions should be made for implementing quality control of contract laboratories
by submission of blind samples for analysis . In view of the limited laboratory
facilities this could be accomplished by repackaging of EPA and DOE quality
assurance samples and sending them to contractor laboratories for analysis .

e. Improve internal laboratory quality assurance by analyzing DOE and EPA samples
for gross alpha and beta activity. The number of samples that would be useful for
this purpose are limited and the availability of other environmental test samples
from KIST and LkEA should be investigated .

. Provide training for individuals performing radiological analyses . Establish minimum
reauirements and qualifications for all individuals . Training and Qualification
records should be maintained.

Improve calibration of gamma spectroscopv svstems by using soil standards rather than water
equivalent standards. The current method for calibration could produce results that are as
much as ten per cent lower than actual values . Although this is not a large bias, it is systematic
and should be eliminated .

Calibrate gamma systems for counting single air filters and smears . These calibrations should
be available in order to accurately identify radioactivity if isotopic analyses are dictated by
gross radioactivity measurements .
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4. Implement procedures and/or protocols with Rockwell Shipping and Receiving Department
to ensure expeditious receipt of radionuclide standards at the SSFL site . Radioactivity stand-
ards that are needed for calibrations or testing have been held up at Rockwell Receiving area
for months .

5. Efforts to hire a qualified person to operate the radiological measurements laboratory
should continue to receive the highest priority. Until this position is filled the current staff
should be supplemented with qualified part time or contract employees.

6. Calibration of alpha/beta counters for soil and water should be redone . Priority should be
given to alpha calibrations in soil and water. If water measurements are to be continued, EPA
or other standard methods should be used.

7. Whenever possible, environmental samples should be analyzed by gamma spectrometry i n
addition to gross alpha and beta activity measurements .

8. Perform periodic reviews and updates of procedures to assure that they are accurate and
reflect current practice .

•
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•
APPENDIX B

REVIEW OF EPA DEMPSEY REPOR T

Rockwell International requested an independent review of the memorandum from Gregg D .
Dempsey of the EPA Office or Radiation Programs-Las Vegas to Daniel M. Shane of Region
9 of the EPA that summarized the results of Mr . Dempsey's Site Visit to SSFL. The Dempsey
memo was reviewed and the following assessment was made on the basis of my site visits and
information provided by discussions with site personnel .

Evaluation'of the environmental impact of the SSFL is difficult because the techniques and
measuremE' its that would be used today were not available or thought to be necessary during
the operation of the SSFL site . The lack of specific radiochemical analyses makes it difficult
to determine "what is different from background ." It is, therefore, possible for "experts" in
radiological environmental monitoring to differ in their conclusions while being as objective

as possible .

I do not question the objectivity of Mr . Dempsey; however, in my opinion, this reports was
somewhat premature in that some of the reported "problems" were based on incomplete
information or poor communication with Rockwell staff . This could have been avoided by
providing a draft to Rockwell international prior to release. Since the EPA report did not
involve an enforcement issue with respect to radioactivity, review by Rockwell would not have
compromised the public's interest. It is my opinion that a thorough review of the SSFL
environmental monitoring program would require substantially more effort than was ex-
pended during the EPA review . -

•

While environmental monitoring is recommended for nuclear facilities with a potential for
releasing radioactivity in quantities that could adversely impact the environment, it is only a
small part of an overall program to protect the public and the environment . In my judgement
the accurate measurement of radioactive emissions at the source is the most important means
of ensuring the releases will not have an adverse impact on the environment and people living
near the site. The measurement of radioactivity at the source provides more accurate iden-
tification and quantification of the radionuclides than is possible with environmental monitor-
ing. Source term monitoring also provides information necessary for designing an effective
environmental monitoring program based on critical pathways . The identification and meas-
urement of radioactivity after dilution in the environment is difficult because of the low
concentrations and contributions from natural radioactivity . If accurate source term informa-
tion is available, sophisticated models are available to assess the environmental impact.
Environmental monitoring plays an important role in : confirming that effluents are being
adequately controlled, verifying model calculations, and in some cases identifying un-
monitored or uncontrolled release pathways, and providing data for assessing the radiation
exposure of residents living in the vicinity of the facility . Decisions regarding the impact of
nuclear operations at SSFL on the environment cannot be made solely on the basis of
environmental measurements .
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• The Dempsey memo addressed a number of specific practices or procedures at SSFL that he
considered questionable. These will be addressed individually later in this review . It is
important to first address the major concerns of this memo .

In my opinion the most serious concern of the Dempsey memo was "certain problems exist
within this laboratory that make me question the validity of some, if not all of their environ-
mental data." This concernwas, in part, based on the fact that the laboratory had never received
a thorough review by Rocketdyne or DOE. Although routine audits of a laboratory's program
are recommended in various quality assurance documents including DOE and NRC sources,
the failure to have a routine audit program is not sufficient cause to discredit the data generated
by the laboratory. I also noted that the radiological effluent and environmental monitoring
program his been inspected periodically by the NRC and no serious problems or violations
were noted in this area . In addition. a private consultant under contract with Ventura County,
provided an assessment and concluded that the environmental and effluent monitoring

program was adequate . I spent two days with John Moore who retired approximately a month
before I initiated my onsite review. Mr. Moore was responsible for measurements during a 30
year period which covers most of the operating history of the site . I found Mr. Moore to be
quite knowledgeable, thorough, and' competent with respect to laboratory operations. The
analysis of samples by a single individual is a very positive factor in ensuring the quality,
reliability, and reproducibility o measurements . Although the gross activity measurements in
soil, water. and vegetation do not provide the information needed for quantitative dose
assessments, these measurements can be used for screening purposes . Screening provides a
means for making decisions as to whether a sample or series of samples contains elevated level s

• relative to background or control values. In my opinion the SSFL monitoring data are reliable
for this purpose .

Another maior concern was "the SSFL Radiological Lab needs updating badly ." My site review
identified a number of areas in the laboratory where recommendations have been made . The
most serious concern at this time is the replacement of the laboratory manager who retired in
March. 1990. With respect to the need improving the laboratory for environmental measure-
ments, the routine environmental monitoring program has been discontinued . Since current
operations involve decontamination of a few remaining facilities and the very small quantity
of radioactivity left on site, there is no longer as need for an environmental monitoring
program. Since the laboratory will continue to support close out surveys . decontamination
efforts, and limited environmental measurements, improvements in the laboratory are needed .

The final major concern was stated as follows : "Rocketdvne does not have a good handle on
where radiation has been inadvertently or intentionally dumped onsite ." I am not aware of any
documented instances where radioactivity was dumped intentionally. I reviewed a number of
survey reports. internal memos, and discussed survey plans with Bob Tuttle, the Manager of
Radiation and Nuclear Safety . I: was my conclusion that Rockwell has, and is, expending
substantial effort to identify contaminated areas . Based on past surveys, it appears that most
contaminated areas have been identified and there are plans to decontaminate these areas to
meet or exceed reguiatorv requirements . . major site survey with portable survey instrumen-

. Cation is planned. The EPA recommendation regarding an aerial survey by the EG&G Energy
:Measurements group is valid : however, the survey should not be conducted until final decon-
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tamination is complete and all radioactivity has been shipped offsite . The presence of radio-
active material stored for shipment would interfere with aerial measurements and decrease
the sensitivity for identifying any remaining surface contamination .

A review of specific problems identified by Dempsey relating to laboratory practices or
environmental monitoring techniques follows :

1 . Comment: "Gross activity is not a good method for assessing environmental
radioactivity ."

Response: I agree that gross radioactivity measurements are not recommended and
arof limited value for assessing radioactivity since these techniques do not identify
or quantify' individual radionuclides. This is especially true for soil samples where
the natural radioactivity levels are high and there can be large variations depending
on the losses of radon isotopes and radon daughters during sample preparation. As
discussed in my review, gross activity measurements can be useful for screening
samples or comparing with background or control samples . Although a single
measurement is not very useful, a series of measurements over a long period of time
provides information that will indicate if environmental levels have increased
significantly .

2. Comments on soil procedure for gross activity measurements :

a. Comment : "soils are heated . . . for 8 hours at 500°C . . . this temperature is sufficient to
volatilize most man-made radionuclides of concern including Cs-137 and Sr-90 . "

•

Response to a: Although Cs-137 is known to volatilize at temperatures near or in
excess of 800°C, losses from volatilization in soil and vegetation are not expected
to be significant at 500°C. A recent letter in a recent Health Physics Newsletter
(April 1990) presented data that shows Cs-137 is retained in woodash even after
combustion at temperatures in excess of 870-1100°C. The DOE Environmental
Monitoring Laboratory manual recommends ashing at approximately 480°C to limit
the possibility of volatilization. Subsequent tests of volatilization of Cs-137 from
SSFL soil samples were conducted by SSFL staff . These tests showed that there
were no significant losses of Cs-137 after heating for 8 hours at 500°C. To my
knowledge there is no problem with volatilization of Sr-90 even at temperatures in
excess of 800 °C. Volatilization of technetium in soil could be a problem : however
this is not a likely environmental contaminant at SSFL.

b. Comment: "soil is sieved through a Coors crucible to obtain a uniform particle
size . ., it is common practice that if one wants to obtain a uniform particle size, soil
is ground in a machine designed for this purpose ."

Response to b: The SSFL method is designed to remove rocks and other non soil
material, and I find no problem with the technique .

1
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c. Comment : "two grams of soil are used'in a planchet for counting . Because of absorption

of the alpha and beta activity within the soil, the procedure has highly variable results .
The procedure attempts to make a correction for this but it is not adequate ."

Response to c: The variability of results is more likely related to the low counting
efficiency for a 2 gram sample and the poor counting statistics . Since all samples

contain 2 grams the self absorption factor would be the same for all samples . The

relative concentrations reported for soil should be valid . There is some question as
to accuracy of the efficiency used to calculate concentrations . This would affect the

magnitude of the concentration but not affect accuracy on a relative basis . This

means that SSFL results can be compared with each other ; however, these results
would probably not compare well with analyses provided by other organization .

d. Comment: "the environmental report states that samples are to be counted in a stainless
steel planchet, but the current SSFL procedure states that a copper planchet is called
for. This makes a difference in counting and calibration."

Response to d: Laboratory operations should be carried out in accordance with
approved procedures. Stainless steel planchets were substituted for copper
planches due to their unavailability . The procedure should have been updated to
accommodate the change to stainless steel planchets . Since the pianche: dimensions
are the same and thick samples are being counted, the change to stainless steel
would not significantly affect counting efficiencies. The differences referred to

would be most important in counting thin beta samples where bac :scatter sig-
nificantly affects the counting efficiency . Since backscatter is a function of the
atomic number (Z), the difference between copper (Z=29) and stainless steel
(Z = 26) would be negligible .

e . Comment : "Spike samples have apparently never been prepared and run through this
procedure to provide internal quality control .

Response to e : The analysis of internal quality control would improve the program .
Such samples would also provide information regarding the suitability of current
preparation and calibration techniques .

3 . Comment : "the procedure is to evaporate the water to dryness and count for gross alpha
and beta radioactivity . I inspected the samples and found that alpha and beta
self-absorption is, again, likely to be a problem."

Response: There appears to be some misconceptions with respect to this point .
Self-absorption is considered in the calibrations . For beta counting of water
samples, efficiencies are determined from relationships determined by counting
different thicknesses of KCI . The beta activity is provided by K-40 which is present
in natural potassium. It is recognized that the average beta energy is somewhat
higher than expected from natural beta emitters in water . This would result in higher
efficiencies and different self-absorption factors . For alpha- particles the soil of
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•

•

•

ficiencies for 2 gram samples are used for water samples. This represents a sample
with infinite thickness compared to the alpha range . The SSFL water samples are
rich in dissolved salts, and evaporation gives a thick deposit that is also normally
infinitely thick compared to the alpha particle range . Although the methodology
for calibration and self-absorption could be improved, the problems are not serious
enough to negate the validity of the data for the purpose of identifying increased
radioactivity levels .

4. Comment: "If past operations at Rocketdyne had produced airborne contamination and
it settled on the surface of the vegetation instead of being absorbed through the roots,
it is washed off before counting. Or it may have been volatilized during ashing at 500°C .
Evenjo, I do not think the reasons were good enough to stop vegetation sampling . "

Response: It is true that washing of vegetation samples could remove radioactivity
deposited from atmospheric emissions . SSFL has stated that the purpose for
sampling of vegetation was to monitor potential uptake from soil . For this purpose
the vegetation should have been washed . In retrospect soil uptake was not a likely
mechanism for vegetation uptake at most locations where soil samples were col-
lected and measurement of unwashed vegetation would have been an additional
method for evaluating airborne releases in addition to soil . The vegetation sampling
was discontinued because the site was in the process of being decommissioned and
it was recognized that there was no longer a need for monitoring the uptake of
radioactivity from soil .

5. Comment: "Part of a good environmental program involves checking other pathways to
man thorough which radionuclides might travel. One of these is through meat samples
obtained from feral species . . . This is not being done ."

Response: A good monitoring program is one that is based on an analysis of
pathways for transport of radioactivity in the environment and ultimately the
pathways for exposure of man. Environmental monitoring programs should be
designed to monitor critical radionuclides and critical exposure pathways . Critical

is used in the context of being the most important with respect to exposure of man .
Environmental monitoring programs should be periodically reviewed and updated
to reflect the information gained from past results . For example if analysis of soil
samples indicated that atmospheric deposition could result in significant uptake by
animals from forage and that these animals are a source of meat for people in the
area, then samples of these animals should be analyzed . At the SSFL site there were
no indications that feral species should be monitored since no elevated levels of
radioactivity have been detected in environmental samples and hunting is not
allowed onsite . Subsequent to the release of the Dempsey Report SSFL analyzed
portions of a deer and rabbits obtained as a result of road kills near the site . No
radioactivity associated with SSFL operations were detected in these samples .
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6 . Comment: Exception was taken to the method of draping a bag of air filters over the

germanium detector instead of placing them it : a Marinelli beaker and counting for

10.000 seconds instead of 36000 seconds as state d

Response : This appeared to be point of miscommunication between the laboratory
and Mr. Dempsey . The filters were draped over the counter for a preliminary view
of the filters and the count time was in excess of 3600 seconds which is normally
used. There was a typo in the procedure which indicated a count of 36000 seconds
instead of 3000. A printout of this count was provided as a courtesy to Mr . Dempsey
for his review and did not constitute the final count where the filters are placed in
a rnarinelli beaker for counting .

7. Comr (nt: "Tae laboratory also provides thermoluminescent dosimetn• for the facility
and ofsite areas. Certain questionable practices are alluded to in the environmental

report. data . . . is normalized to a 1000Lft altitude by using a adjustment factor equal to
15 mR'1000 f: . . ._ dso in both the calendar year 1987 and the unpublished calendar year
1988 SSr L environmental reports, comparisons . . . by the State of California and a DOE
intercomparison report were not available' for inclusion . . .Tnis leads me to ::Link that
the SSEL dosimetr< program may no- compare favorably with the other groups ."

Response :l have not previously encountered the normalization technique used for
maiming altitude corrections to dose rates : however, there is a technical basis for
rualhng such a correction. Tnis data was derived from data presented in "Environ-

. a Radioactivity," by Merril Eisenbud in 1963 . Although "experts" can debatemez-L .. .1 L

the relative merits of mal ng such a correction . it seems like a moo: point since the
or ema. data is included in the report . The comment about the failure to include
State of California and DOE data and the implication that it was not included
because is would not agree with others is Presumptuous of Mr . Dempsey . In fay the
SSFL TLD results are generally nigher than the State of California's b~ up to 25-40
per cent and this information has been published in previous reports . In reviewing
the difference between dose rates at monitoring locations (at locations with
elevated radiation levels compared to background) and control stations, the State
data and SSFL show reasonably good agreement .

8. Comment : "SSrL or Rocketdvne has not collected soil or water samples to be analyzed
for tritium."

•

Response : Although tritium has been detected in two locations, the concentrations
are very low. There has been no evidence of migration from the area where it was
produced. The analysis of soil samples for tritium is of little value since tritium in
soil will reflect the values observed with water. If there is not sufficient water to
collect a sample, it is unlikely that tritium contamination of ground water would be
a significant pathway for exoosure . Since a detailed studs' of pollutants in
groundwater is being carried out, it would be useful to analyze for tritium since it
may provide information regarding site hydrology . In view of the limited source
term for tritium from the reactors . the exclusion of tritium from the routin e
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monitoring program was a reasonable decision . Most environmental monitoring
programs are not designed to analyze for every potential radionuclide . A sound
program is based on the source term and potential for a pathway to man . There is
no evidence that tritium was produced in sufficient quantities to be considered as
a significant contributor to offsite doses even if there were subsurface migration to
offsite groundwater .

9. Comment: "The lack of a meteorological tower onsite was mentioned as a concern
(quote by Dempsey from DOE report) . Better AIRDOS information could be
generated with a closer-to-site or onsite met tower ."

Rjsponse: The local topography is quite complex with hills and valleys . There are
so many uncertainties associated with A[RDOS for a site with complex terrain like
SSFL that it is unlikely that a site meteorological tower would be useful . In addition,
the atmospheric emissions from the SSFL are so low that errors of several orders
of magnitude would not be significant with respect to assessing doses from airborne
releases . There are no significant sources of airborne radioactivity that would
threaten the environment or the local population. This concern may have been valid
when reactors and criticality assemblies represented significant source terms for
airborne radioactivity . At this point in time I do not believe that a meteorological
tower could be justified in terms of cost and need.

S
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•
APPENDIX C

REVIEW OF THE BERGER REPORT,
"REVIEW OF SURPLUS FACILITIES RADIOLOGICAL

MONITORING SAINT SUSANA FIELD LABORATORIES
VEN 1JRA COUNTY, CALIFORNIA "

In September 1989 Oak Ridge Associated Universities conducted an onsite review at the SSFL
site. This review was requested by the DOE to assess the capability of the SSFL radiological
monitoring program to identify, characterize, and decommission areas associated with past
and preset DOE activities . The assessment was performed by Mr . James Berger and Dr .

Clayton Weaver of ORAU. Both individuals are highly qualified and have been associated
with close out surveys at DOE and NRC regulated sites to assess the efficacy of the licensees
or contractors activities and radiological measurements .

The Berger report noted that the overall capabilities at SSFL in terms of staff, equipment, and
procedures were adequate to perform the necessary radiological monitoring in support of site
decommissioning. The report did note that there were several areas where improvements
would strengthen the program. A list of seventeen recommendations were made to improve
the program. I have reviewed these recommendations and will provide my assessment as to
the need to implement the recommendations.

i Item l : Evaluate staffing requirements relative to the current and anticipated workload .
Actively pursue staff replacements as determined appropriate . Initiate plans for
replacement of laboratory head. Cross-train staff in key activities to provide backup
capabilities .

I concur with this recommendation. The cross training of staff is particularly
important in view of the limited number of employees in the Radiation and Nuclear
Safety Group. Based on my observations it appears that the current staffing is not
adequate to meet all the current demands and suggested program improvements
such as procedure development .

Item 2: Evaluate potential low-energy beta analytical needs to determine whether
acquisition of a liquid scintillation would be cost effective .

The SSFL facilities are not adequate to support the chemical separations that would
be necessary for preparing samples for analysis of low energy beta emitters . This
function should be contracted to a laboratory with the equipment and expertise
necessary for these complex analyses .

Item 3. Develop additional detailed procedures, covering aspects of the monitoring
program such as monitoring surveys and measurement of surface activity and exposure
rates. Finalize revisions of procedures, as appropriate, and establish a regular schedule
for prodedure review and update .
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I concur with this recommendation . During my review of the laboratory I noted the
• need for additional procedures and periodic review and updating of current proce-

dures. Although some guidance with respect to survey techniques are given in
Survey Plans for specific facilities, generic procedures for operation of survey
instruments should be available for all instrumentation. These procedures should
specify instrument checks, calibration frequency, and guidance for using the equip-
ment for various types of surveys.

Item 4. Develop guidelines for residual concentrations of radionuclides in soils at SSFL .
It is suggested that the DOE RESRAD program be used for this purpose .

This recommendation is currently being implemented . Prior to the Berger review,
thI necessary programs were obtained and staff attended training in the use of

RESRAD .

Item 5 : Use gross alpha and gross beta soil analysis only for screening purposes : develop
radionuclide specific analyses for evaluating soil contamination levels .

This recommendation should be implemented in conjunction with hem 4 . Specific
nuclidic analyses should be performed if gross alpha or gross beta levels exceed a
screening level . The screening level should be based on dose considerations using
RESRgD and information regarding the most likely radioisotopes based on initial
surveys and historical information. Gamma ray spectrometry should be used to th e

• fullest extent possible . The need for other radionuclidic analyses can be based on
the results of gamma analyses . For example if there are elevated levels of Cs-137
near the guidelines established in recommendation 4, it would normaliv be neces-
sary to analyze for Sr-90 since both are fission products likely to be present together .

Item 6 . Implement referencing of surveys to state and/or USGS grid systems .

This is considered good practice so that survey locations are unambiguous and can
be relocated if necessary .

Item 7. Review surface gamma scanning procedures for improved identification of "hot
spots" and small areas of contamination .

It was not clear to me why this particular recommendation was made . Previous
decontamination projects and surveys by SSFL personnel have been reviewed by
DOE, NRC, and contractors and were found to be acceptable :

Item 8. Develop a list of equipment detection capabilities .

This was presumably recommended to ensure that instrumentation being used is
capable of demonstrating compliance with regulatory limits or guidelines . The
equipment operating procedures would be an appropriate location to list an
instrument 's particular capabilities .
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Item 9. Modify dryinglashing procedure for soil to reduce the peak temperature to 450°C.

Also, evaluate possible effects of temperature on loss of other potential contaminants .

Although there is not likely to be a problem with ashing soil at 500°C, reduction of
the asking temperature to 450°C would decrease any chances of volatilization and
not otherwise affect soil measurements. Test have been performed that show
Cs-137 is not volatilized at 500°C. To my knowledge no other radionuclides that
would volatilize (e .g. Tc-99, I-129) are expected to be present in soil at the SSFL

site .

Item 10. Evaluate the use of alternate photopeaks for gamma spectrometry of certai n

radionuclides .

This has been evaluated by SSFL staff and the current practice for identifying
radionuclides from characteristic photopeaks is acceptable . Certain photopeaks
such as the 93 keV photopeak from 11-234 cannot be easily used due to limitations
in the gamma spectral reduction software with respect to resolution of doublets .
Specific recommendations with respect to using alternate photopeaks for U-235 are
considered when the data is reviewe d

Item 11 . Obtain a simulated soil matrix standard for gamma spectrometer calibration .

I concur with this recommendation since actual soil efficiencies may be ten per cent
lower than those obtained with the solid standard that is currently used for calibra-
tions .

Item 12. Develop a chain-of-custody procedure .

To my knowledge there have not been any specific problems identified as a result
of not having such a procedure . DOE guidance for quality assurance does specify
that chain-of-custody procedures should be developed . I would prefer the develop-
ment of a system for identifying and tracking samples through the sampling and
analytical process rather than chain-of-custody procedure . Chain-of-custody
generally refers to a legalistic term for tracking of samples to ensure samples are
always within protective custody. This is generally not necessary unless the sample
results are to be used for legal action . The tracking procedure should implement a
system for logging samples that are sent offsite for analysis to ensure that sample
results are received in a timely manner.

Item 13. Initiate an auditable program of training and qualification of personnel in
radiological monitoring procedures .

This is particularly important if new personnel are hired or individuals with limited
health physics background are used in radiological surveys . Most of the current
operational health physics staff are very experienced and would be "grandfathered"
with respect to meeting training and qualification requirements .
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Item 14. Develop and implement a program to assure periodic comprehensive audits of
radiological monitoring activities, related to decommissioning . Tnis program would
include internal audit and audits by Rockwell, DOE, and external agencies .

There should be internal audits or audits by individuals who do not have respon-
sibilities in this area . Scheduling of audits by DOE and other external agencies
should not be a Rockwell responsibility. The number of audits should be limited
since comprehensive audits require a substantial commitment of management time .
Operations at SSFL are not so complex as to require audits by many different
agencies .

Item 15 . Initiate a program to include quality control samples for evaluating performance
of con thercial analytical laboratories .

I agree and have made specific recommendations in this regard in the body of my
report. It should be noted that there are not many sources for obtaining quality
control samples . This could be done inhouse, but generally this requires verification
of the sample homogeneity and concentration after preparation. Sample verifica-
tion could not be done inhouse .

Item 16. Implement a program to systematically characterize the radiological status of the
entire SSFL Area IV site . This characterization should include evaluations of surface
activity levels on structures and in surface and subsurface soils . Tne findings should b e

• compared to applicable guidelines, including site-specific guidelines for soil, as
established by DOE's Surplus Facilities Management Program .

This recommendation appears to go far beyond what is necessary to ensure that the
site is properly decommissioned and safe for unrestricted use . Specifically, the
characterization of the surface and subsurface over the entire SSFL site would be
a monumental undertaking . It would appear that more detail should be provided
by ORAU as to the scope of this characterization . It is my understanding that
Rockwell intends to carry out a systematic survey of the surface with respect to
surface radioactivity levels . The need for specific characterization of subsurface soil
would be dictated by the survey results . An aerial survey by the EG&G survey group
is being considered as a final survey after all radioactive material has been shipped
offsite .

Item 17 . Conduct additional investigations of questionable conditions identified at the
remediated area of the T064 facility.

It is my understanding that decontamination activities have not been completed at
this facility. The questionable conditions referred to in the Berger report will be
corrected prior to final decommissioning.

•
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1. Rockwell International, "Nuclear Operations at Rockwell's Santa Susana Field
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2. Rockwell International, "Radiological Environmental Program Sampling Procedures,
Analysis Procedures, and Radioactivity Measurement Methods," Number
NOOIDWP00008, 7-9-84 .

3. Rockw International, "Radiological Environmental Program Quality Assurance,"
Num er NOOIDWP000009 , 10-3-84.

4. Rockwell International and Atomics International, "Environmental Monitoring and
Facility Effluent Annual Reports Desoto and Santa Susana Field Laboratories Sites"
1969-1988 .

5 . Rockwell International, "Environmental Monitoring and Facility Effluent Annual
Reports Desoto and Santa Susana Field Laboratories Sites" 1989 Draft Report,
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6. U.S . Department of Energy, "Environmental Survey, Preliminary Report, DOE
Activities at Santa Susana Field Laboratories, Ventura County, California," DOE,
Washington, D .C., February 1989 .

7. U.S. Environmental Protection Agency, Memorandum from Gregg Dempsey to Daniel
M. Shane, "Site Visit to Santa Susana Field Laboratory Operated by Rockwell
Rocketdyne," July 28, 1989 and "Report on Environmental Samples Collected at the
Rocketdyne Santa Susana Field Laboratory, July 1989," dated November 8, 1989 .

8. Rockwell International , "Radiological Survey Plan for SSFL," Number 154SRR000001,
9-25-85 .

9. Groundwater Resources Consultants Inc., "Draft Investigation of Naturally Occurring
Radionuclides in Rock, Soils and Groundwater Santa Susana Field Laboratory Ventura
County, California," 8640M-77, April 26, 1990 .

10. Rockwell International, Memorandum to J .T. Davis, DOE from R.J. Tuttle,
"Modification in Rocketdvne Radiological Environmental Monitoring Program,"
February 9, 1990 .

11. Rockwell International , Internal Letter from J .D. Moore to R.J. Tuttle, "Trip Report-
Audit of United States Testing Company."
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12. U.S. Department of Energy, "Review of Surplus Facilities Radiological Monitoring
Santa Susana Field Laboratories Ventura County, California," James Berger,
December 1990 .

13. Rockwell International Laboratory Records for Environmental Monitoring,
1969-1990 .

14. Rockwell International and Atomics International, Annual Reviews of Radiological
Controls, 1975-1984 .

15. U .S. Nuclear Regulatory Commission , " Environmental Impact Appraisal of
Commercial Fuel Fab rication Facilities Canoga Park and Chatsworth , California,"
Sept. 1477.

16. Groundwater Resources Consultants Inc . "Area IV Radiological Investigation Report
SSFL Laboratory," 8640M-76, March 23, 1990 .

17. Atomics International, "Environmental Impact Assessment of Operations at Al Under
SNM-21," 1976 .

18. Rockwell International, Radiological Environmental Monitoring Program, Number
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• 19. U.S. Department of Energy, Quality Assurance Program Results , 1988-1989 .

20. Rockwell International, Internal Memo Summarizing Results of Investigation of
Volatility of Cs-137 Heated to 500°C, September 1989.

21. U .S. Department of Energy, DOE Orders Series 5480 .

22. Rockwell International, GEN-ZR-0015, "Chapman Report do Radiological Survey of
Twenty Five Locations within Area IV of the SSFL," 10/10/1988 .

23. U.S . Department of Energy, Chapter 0524, "Standards for Radiation Protection,"
March 30, 1977 .

24. Rockwell International, "Survey of NMDF, Building 055 Decontamination and
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25. Oak Ridge Associated Universities , "Final Report 1987, Confirmatory Radiological
Survey Nuclear Material Development Facility (Building T-055), July 1987 .

26. U.S . Nuclear Regulatory Commission , SNM-21 License for Rockwell Inte rnational
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Amended March 11, 1988, Expires on Sept . 11, 1993 .

28. Rockwell International, Internal Report GEN-ZR-0008, "Radiological Survey of ESG
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1. R.J. Tuttle , Manager, Radiation and Nuclear Safety , Rockwell International.

2. M.R. Davis, Vice President, Human Resources and Communica tions, Rockwe ll

International.

3 . J.D. Moore, Retired Employee Rockwell International, Formerly Laboratory Manager .

4. F.H. Berger, Health Physicist, Rockwell International .

5. J.H. Wallace , Health Physicist , Rockwell International.

6. V.B. Saba, Respiratory Protection Specialist, Rockwe ll International .

7. G.M. Watson, Instrumentation Technician, Rockwe ll International .
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