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EXECUTIVE SUMMARY

During a two week period, Dr. Daniel M. Montgomery performed an onsite review of the
SSFL rad1olo<ncal 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 Internauona! 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 environmental and effluent monitoring program has been conductec in accorc-
ance with applicabie state and federa! regulations.

89}

Environmental monitoring data show that nuclear operations a: SSFL have not
adversely impacted the environmen: outside of the SSFL site.

Ll

. Laboratory operations were and currently are of sufficient quality t¢c maintain
acceprtable standards.

n

. There is no evidence that groundwater ir the vicinity of SSFL is contaminated with
radioactivity from SSFL. Tritium derecied in groundwater from a limitec aumber
of onsite wells is quite low and does 10t pose a safety concern.

UI

. The Radiation and Nuclear Safsty siaff is competent and cormmitied 1o protecting
workers, the public. and the environment.

Specific recommendations were made to enhance the radiological measurements program.
Some of the more importan: recommendatiors include:

1. Perform specific radiochemical analvses on environmental samples as parz of a final
environmental survey.

19

. Evaluate historical environmental data with statistical techniques as part of a final
assessment of the environmental impact of SSFL operations.

L3

. Analyze environmental samples by gamma spectrometry and radiochemical analvses

whenever possible and use gross alona and gross beta analyses onlv for screening
samples.

NN

. Revise alpha/beta calibrations for environmental sample types and utilize standards
that are more representative of natural activity present in environmental samples.

wn

. Improve internal laboratory and contractor laboratory quality control through sub-
russion of blind quality control sampies.

19
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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 1o result from a lack of understanding of the SSFL program by the EPA reviewer.
The reviewer does not agree witk the EPA conclusion questioning the validity of the SSFL
environmeijtal monitoring data or the statement that SSFL does not have a good “handie” on
where radiation has been inadvertently or intentionally dumped onsite.
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I. INTRODUCTION

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 seiection of Dr. Montgomery to perform this review.

The purpose of this review was 1o have a disinterestec third party provide an assessment of
SSFL operations in the following areas:
&
1. Review the past. present, and planned work with radioactive materials as described
in existing licenses and reports and by interviews with Rocketdyne s:aif.

2. Identify reguiatory requirements for radiologica! monitoring and reqguirements for
compliance under state and federal agencies.

. Review past. present. anc pianned radiological monitoring in terms of sample wvpes,
locations, coliection, preparation, and analysis, and interpre:ations with respect to
meeting reguliatory requirements defined in 1 and 2.

)

KES

. Analyvze 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 oy James Berger oi Oak Ridge Associated Universities.

tn

. Prepare a summary repor: discussing the review with conclusions with respect 10
compliance with applicabie 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 emplovees. Lists of primary documentation reviewed and
the individuals contacted are presented in Attachments 1 and 2, respectively.

Il. SSFL SITE HISTORY AND SOURCES OF RADIOACTIVITY

The SSFLsite is located in the Simi Hills of Ventura County, approximately 30 miles northwest
of downtown Los Angeles. It consists of approximately 2700 acres that is divided into four
areas (1-IV) and a buffer zone. Nuclear work in suppor: of DOE has been conducted in Area
IN which consists of approximately 290 acres owned by Rockwell International.

Acuvities at the SSFL Area IV site that utilized or generated radioactivity commenced in 1954.
Thessite was initially managed by North American Aviation with nuclear operations conducted
b}' the Atomics International Division. North American Aviation became Rockwell Interna-
tional and. in 1984, the Rocketdyne Division absorbed Atomics International and is currently
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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 suppor: for these
programs was from the Atomic Energy Commission and from agencies that succeedec the
AEC, the Energy Research and Development Administration and the Departmen: o Energy.
Currently, nuclear activiries 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 reactors anc
seven criticality test assemblies. Additional sources of radioactivity were brought onsite for
fuel fabrication and fuel disassembly.

SSFL stafifhave estimated that 90 per cen: of the radioactivity (mixed activation anc fssion
products) generated onsite was from the operation of the 20 MWt Sodium Reactor Experiment
which operated from mid 1956 until February 1964. Final decommissioning of the SRE facility
was completed in 1982, and the area was released for unrestricted use. In 1974 operazions at
the last of the criticality facilities, the Fast Critical Experiment in Building 10C. were ter-
minated. The last operating reactor, the L-83 Nuclear Examination Reactor (3 kW), was shu:
down in February of 1980.

Operations associated with fue! manufacru-ing utilized uranium, plutonium. and thorium. anc
were conducted in :he following areas:

‘ 1. Building 003 where SRE fue]
slugs. Decommissioning wa
unresiricted use.

elements were assembled using uranium anc t507Um
s completed in 1973, and it has been reisasac for

[89]

. The Nuclear Materiais Developmen: Facility (Building 055) was decommissionsc in
1986 and reieased for unrestrictec use in July 1987,

(U3

. The Uranium Carbide Pilot Plan: (Building 005) which has not beer releasec for
unrestricted use.

4. The Fuel Storage Facilitv (Building 064) where decontamination and decommission-
ing activities are in progress.

The Hot Laboratory (Building 020) is currently being decontaminated. It was vsed for a variety
of operations including: decladding of fue! and examination of test specimens from reactors,
manufacture of sealed Co-60 sources, and fabrication of sealed sources using approxi-nately
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 1938. A variety of waste has beer processec
including mixed fission and activation products. uranium, plutonium, and thorium.

Ln
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Based on the operations described above the following radionuclides were produced or used
in large quantities and have sufficiently long halflives to be potentially present in contaminatec
structures and adiacent areas; U-234, U-235, U-238. Am-241. Pu-240, Pu-241, Pu-239. Cs-137,
Sr-90. Co-60. Fe-33, Ni-63, Eu-152. and Pm-147.

As of May 1, 1990 there were only two potentially significant sources of effiuent releases 1o
the environment. These are the RMDF (Buildings 21 and 22) and the Hot Laboratory
(Building 20). Based on the material handied in both facilities. the following radionuclides
mayv be present in airborne effluents: uranium. piutonium, Cs-157, Sr-90, Pm-147, and Co-60.
Potentially contaminated air from these facilities is filtered through HEPA filters and sampled
continuously for subsequent radiochemical analysis. Stack monitors nave alarm systems that
are set 10 gharm at levels below the release limits.

Decontamination and decommissioning activities a: SSFL are in the final stages. All reactor
and subcritical components have been removed anc shipped offsite for disposal. Rockwell has
estimated that only approximately 60 curies of site related radioacuvity remains ir activated
or coniaminated siructures that are currentiv being decommissionec. Tne same study es-
timated tha: onlv 0.1 curies of radioactivity is presently unconfined. Unconfined radioacuvity
is defined as radioactivity that is not fixed in place within structures (i.e. contaminatec soil
from spilis ;. The concentrations of unconfined radioactvity are low, and these areas are witnin
controlled areas of SSFL Area IV. Areas that have been identified as containing unconfined
contarnination include: areas adjacent to the Hot Lab (Building 020), & slope on the hill
adjoining RMDF. the sodium disposal facility. anc & soil area near Building TOc4.

1. LICENSING AND R=GULATION OF RADIOACTIVE MATERIALS AT SSrL

Initial operations at SSFL were under contract with the AEC and as such were license exempt.
Radiologica! safery programs including eXfluen: anc environmenta! monitoring were subjec:
to review by the AEC and Advisory Committes or: 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 1938 to 1966 the Chicago Operations Office was assignec the
responsibility for the SSFL site and determined thar all DOE contracted operations were
license exempt. During this perioc the Hot Laboratory, the RMDF, and the AETR (critical
experimeni) were built. The AETR was built on Rockwell property for the Southwest Atomic
Energy Associates (an associatior. of privare 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 exemp: facilities were developed by the AEC. Generally.
the license exemp: facilities were expecied 10 mee: comparabie standards to those for licensed
o eqss

facilites,
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Overview of the SSFL Site was transferred back 1o the San Francisco Operations Office in
1966. This ofice determined that only prime contractor p°ration5 on government owned
property were license exempt. As a result licenses were obtained for tae Hot Lab and the
NMDEF.

In 1969 2 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
bv AEC for both licensed and license exempt operations. Regulatory limizs for the discharge
of radioactive effiuents were the same for both the State of California and the AEC.

The AEC was abolished in 1975 and responsibilities transferred to DOE's successors, the
Energy R.;nar»n and Development Administration and the Nuclear Regulatory Commission.
ERDA was civen the responsibility for managing and regulating prime government
contractor s iicense exempt operations. The NRC was assigned the responsidility for regulating
licensed faciiities. License agreement states such as California maintainec the authority 10
license anc regulate byv-product material. Since 1975 operations at SSFL zavs been regulated
bv the Staie of Caiifornia. the NRC, and the DOE (or ERDA).

The State of Californie and the NRC currently share regulatory resporsisiiizies for licensed
faciiities. The California Department of Health Services regulates lice ed by-product
marerial associated with the Hot Lab (Building 020) and radioactive sources used in other
buildings. anc :he NRC regulates special nuclea- material in these faciiizias.

Operations associated with the RMDF are considered to be DOE licznss exempt and are
subiec: ¢ DOE guidance with respect e radiological safety and °fﬂue:‘. moeaitoring. Main-
enance anc¢ decommissioning activities associated with DOE facilities e subject to DOE
cuidance anc overview by the DOE San Francisco Operations Office.

Standards for radiation protection including limits for the release of radionuclides to air and
water are containsd in the following documents:

California Department of Health, California Code of Regulatiors, CCR-17, “Califor-
niz Radiauorn Control Regulations.”

U.S NRC. 10CFR2(. Standards for Radiation Protection.
L.S. DOE Order 5400.5 (2-8-90) anc preceding Orders and Directives,

Radiatior exposure limits and radionuclide limits in these regulations wers essentially the
same unti! DOE issued new standards in DOE 3400 series, “Radiation Proteczion of the Public
and the Environmen:t.” NRC and California regulations limit the annua! exposure of any
member of tne public 10 500 mrem. Limits for the discharge of radioactiviny 10 air and water
to uncontroliec areas (outside the exclusion fence) are given in 10CFR20 App-ndn B Table
I1. 10CFR20.106 states “A licensee shall not possess, use, or transfer licensed material so as
10 rpicass 10 an unrestricted area radioactive material in concentrations which exceed the
limits specifiec in Appendix B, Table II of this part...For purposes of this section concentra-
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tions may be averaged over a year.” Appendix B, Tabie II, Column 1 lists values for individual
radionuclides anc for unidentifiec mixwures. The limits for unidentified mixtures discharged
t¢ the atmosphere it unrestricteC arzas are 2 X 10"+ and 3 x 10°® for alpha anc beta activiry.
respectively. These values corresponc :0 ihose for the most restrictive radionuciiges in
discharges, Pu-239 for alpha and Sr-90 for betaradioactivity. No values are preseated for liquid
concsntrations since there are ne piazned discharges of radioactivity in liquic eZluents from
the SSFL site.

Current DOE guidance provides for coztroi of radioactive emissions by iimiting the eZective
dose squivalen: rom all pathways ¢ 30¢ mrem for any member of the general populatior: for
occasional exposuras and to 100 mremyvaar from all pathways for prolonged exposures. DOE
has publishgd tables with derivec concentration guides (DCG) for radionuclides ir air and
water. Thé DCG for 2 given nuclide iz ai- or water corresponds to the concentration tha: would
give z dose of 100 mrem assuming :3a: 2= individual’s entire source of breating air or liguid

intake con:ained that radionuciide a: the DCG.

Iz adcitiorn with the passage of the Nationa! Emissior Standards for Hazardous Alr Poilutants
(NESHAPs ) for radionuclides. eeczive in 1982 and revised in 1989, the EP A limits exposures
10 anv member of the public 1o 23 mremvear for the whole body dose anc 7Z mremyear to
anv orgar Tom aitborme radioactiviny releases. The 1989 revisior estadbiisneC & Lmit o 10
mremvear for the efzctive dose sguiveisn: from the air pathway.

Compiiancs with Limits Jor emissions tc the air are controlled by filtering racicactivizy tarough
high eicizncy particuiae filter sysiems *HEPA 10 remove particulate racioaczivizy. Fltered
air is dischargec vie stacks equiopsd with air momitoring systems. The mozitoring systems
utlize & particuiaie Iiter with 2 raciztion detector for real time, On-line measuremenis 10
ensure thar releases do not excesc limits. The filter is subsequently countec witk: iaboratory
instruments 10 determine the activity released 1o the atmosphere. Prior o 1982 only gross
aipha anc beiz measurements were mace. Since 1982 the DOE has requestec tha: specific
radionuclides be reported and SSFL ras sea: the filters to a contractor laboratory for analysis
after gross aipha anc beta measurements were made. As noted previously, the RMDF anc Hot
Laboratory are currently the omiv significant sources of airborne activiry anc the discharge
siacks are monizorec continuousiv. Oher potential sources of airborne activiry are associatec
witk building venrtilation air in faciiiziss waere deconiamination activities are being periormec.
Thess dischargss are controlied bv measuring the air concentration at work sites with air
monitoring stations. Limits for exposurs of workers 1o radioactivity in air are given in. 10CFR20
as foliows: “No licensee shall possess. use. or wanster licensed material iz such 2 manneras 1o
permiit any individual in a restricizc arsz 1o inhale 2 quantity of radioactive material in any
pesiod of one calendar quarter grea:er than the quantty which would result from inhalauon
for 0 hours per weeks for 13 wesks a: uniform concentrations of radioactive material in air
specified in Appendix B, Table I, Colume 1. These values are approximately thirty times higher
than those allowed for unrestricted arsas: however. dilution with building air and atmospheric
dilution from the point of dischargs 1¢ th2 unrestricted area would ensure that conceniralons
in the unrestricted areas wouid be well beiow reguiatory limits.
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No specific DOE requirements for environmental monitoring were noted: however, an

. environmental monitoring program has been ir place since 1934, 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 I'V and seven locations within
the SSFL sjte but outside of Area IV. The frequency of soil coliection was reduced from
monthly t& quarterly in 1986. Vegetation was collected at 12 onsite and 4 offsite locations on
a monthly basis prior 1o termination of vegetation sampling in 1986. Surface water samples
were collected monthly from two ponds and seasonally from Upper Bell Creek. Pond R-2A
receives surface water from site runoff and water from the site sewage plant outfall drain.
Dirsct radiation measurements were and continue to be made with thermoluminescent
dosimeters (TLD’s) at 13 locations within the SSFL site boundary. The site TLD’s are changed
on a quarterly basis along with TLD’s at 3 offsite control locations. Soil. air. water, and
vegetation samples were assaved for gross alphe and gross betz actvity with the lower limits
of detection given in the following table. In addition, Pu analysis of soil at 3 onsite locations
and 1 offsite location was initiated in 1978 on a semi-annual basis.

‘ LOWER LIMITS OF DETECTION FOR ENVIRONMENTAL SAMPLES
SAMPLE ANALYSIS DETECTION LIMIT
Soil Alpha 3.2%x 108 microCi/gram
Beta 2.7x107 microCi/gram
Water Alpha 4.9 x 107 microCi/mi
Beta 1.1 x 107 microCi/mi
Air Alpha 2.1 x 107'® microCi/mi
Beta 3.8 x 107'% microCi/ml

A ground water monitoring program was initiated in 1984. A total of twenty five wells both

ofisite 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 sampies 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.
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IV. RADIOLOGICAL MEASUREMENTS AND QUALITY ASSURANCE

The SSFL radiologica. measurements laboratory is well equippec for ihe scope of the meas-
urements tha: are performec. Laboratory equipment includes anaiytical baiances. equipment
for homogenizing sampies. ovens for drving and ashing sampies. anc other necessary equip-
ment for sample preparatior.

Counting ecuipmen: inciudes 2 shielded intrinsic Ge detector couplec witk a computerized
multichanne. anaivzer svsiem for measuring gamma-ray emitting radionuciides. The system is
calibratec for counting 230 cc sampies in a marinelli beaker. The calibratior standarc is a water
equivalent sizndarc witkh eiever gamma rays covering the energy range Tom 88 kel 10 1836
ke V. This ssandard is appropriate for liquid samples but a soil standard shouid be obtained for
soii counting. The analvsis of soils using the soil standard would increase :ne measured values
bv approximately 1C per cen: for gamma ray emitiers below abou: 40 ke anc approximarely
S percent above 40C ke V. This system should also be calibrated for single air filters and smear
sampies to permit idsnificatior and quantification of radioactivity whez gross counting of
these sampie tvpes indicate quantities that are measurable by gamme specirometry.

Gross aipnz anc beiz measursments are made with a Tennelec aipha beiz gas proportional
counter equippec wiif an automatic sample changer. This counter permmits simultaneous
alpha/beta counting D energy discrimination. Gross alpha and beta eFicisncies for air samples
are determined with NIST (NBS) traceaple U-235 and Tc-99 sources preparsd by
electrodeposition oz 2-inck stainiess stee! disks. The gross aiphe eficizncy for countng soil
sampies is determinsc with 2 soii sample spiked with 40 pCi of enrichec U. This method may
not give e mos: represemative efficiency for coumting soil becauss of the uncertainty
associated with the guantny of natural alpha radioactivity in the soil. Tris uncertainty results
from an indsterminaie loss of radon from soil which can be anvwhere from 30 to 60 percent.
Since rador anc its daughters contribute 4 alpha disintegrations ic the U-238 chain anc 3 alphas
i the Th-232 chain. rador ioss can significantly affect the observed activiry from natural
radioactivizv. If & soi. spikec with enriched uranium is used for calibratior. it shoulc be spiked
atanigherisvei (i.e. 300 oCi or more) so that the uncertainty associated witz the narura: activiry
in the soil is negligidie comparac o the enriched uranium. An alternative would be the use of
sea sand in piace of soii. The concentration of alpha activity in sea sanc is guite low: and, it
wouic not contribuie significan: activity to the enriched uranium. Beta counting efficiencies
are determined by counting K-40 from natural KCl. Self-absorption curves are generated from
sources of various thicknesses from 100 to 3000 mg total weight. Soil. water and vegetation
counting eXiciencies are determined from the self-absorption curve to correct for the sampie
mass.

Soii sampies are prepared for counting by ashing the soil at 430°C (50C°C prior 10 EPA
Dempsey Report) anc sieving through a Coors crucible. Two grams of sieved soil is transferred
i0 2 Z-Inck diameter stainiess siee! planchet. and counted.

\'egetapor. sampies are washed. dried to constant weight, ashec at S00°C, and weighed 10

determine ine drysash weight ratio. One gram of vegetation is weighec, transierred to 2

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 430°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 10 a tared stainless stee] planchet. and evaporating to dryvness.
The final planchet is weighed to determine the weight of the residue for determining beta
efficiencies from the efficiency-mass relationship.

Quality control of the aipha beta counter is accomplished by counting a series of backgrounc
and standards with each set of samples. The resulting data are plotted on control charis 0
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 countung room
operations. It is recommended that managemen: assign interim responsibiliry until the
Laboratory Manager positior is filled. In additior management should be reviewing qualiry
contro! data 10 ensure that guality control functions are being performed in accordance with
the procedures.

Quality control of :he gamma spectrometer sysiem consists of periodic counting o a mixsd
gamma standard in & 430 cc marinelli beaker. The quality control procedure does not specify
frequency nor the pioting of the data on control charts. Good practic~ would dictate counring
the standard dailv or prior to use. Contro! charts or acceptance criteria snould be esiablished
for energy calibrations. 2fficiency checks. and detector resolution.

Additional quality control checks included in the programm were analysis of blanks, analysis of

eplicate and spiit samples. analysis of spiked samples. and duplicate counts of sampies. There
was no specified schedule for performing the above checks and this part of the program did
not appear 10 be consisient. Spiked samples were not analyzed to check gross alpha’dbe:
measurements in air. soil and water. SSFL participates in the DOE Quality Assurance Program
but only measures the samples by gamma spectrometry. Since most effluen: and environmenta
samples are analyzed by gross aipha’beta. quality control samples (spiked samples) shoulc be
analvzed by this technique. It appears that some of the DOE sampies would be appropriate
for gross alpha and be:a measurements. In addition the EPA provides environmen:al quaiity
control samples that could be analvzed by the SSFL laboratory.

In reviewing the quaiity control program it was noted that the primary emphasis was on
instrument quality control. Since the measuremen:s do not invoive chemical separatiorns. (ne
need for other types of quality control (internal spikes. interlaboratory cross checks) is not as
important. However, as noted above, some 1mprov°m=n*s and consistency in the established
program are needed. The laboratory was operated by one individual for aoproxzmamv 30
years. This individual was responsible for sample collection and preparation, instrument
calibration, sample counting, and data reduction. This provided continuity and uniformirty over
a long period and helped assure the gquaiiry of data.

With regard to the quality of effluent and environmental measurements, the methodology
provides data that are consistent and reproducibie. The air sample measurements are adequate

11
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to demonstrate compliance with limits and when used ir conjunction with specific radioisotope
anaivsis provide the means to calculate population doses from airborne releases. Gross alpha
measurements in soil, water, and vegetation are not very sensitive due to the low counting

eficiency of alpha particles from self-absorption in the sampie matrix. Due to the non-
specificity 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
sicnificant increases in environmental radioactivity levels. Gross alpha and beta acuvity

maasurements in environmental air samples are more sensitive and accurate with respect to
ﬂ’enz'f\ ing increases in releases from airborne effiuent releases and evaluating potential
xposures from the inhalation pathways.

,_-

[

V. REVIE('V OF EFFLUENT AND ENVIRONMENTAL MONITORING RESULTS

The results of the airborne effluent monitoring program from 1975 to 1989 were reviewed.
Tha=se results were summarized in the Annual Reviews of Radioiogical Controls through 1984
2nc in the Environmental Monitoring and Facility Aannual Reports througk 1989. The annual
average alpna and beta radioactivity concentrations were °Doned for eack building where
airborne reieases were monitored. These results showed that reieases were less tharn 1 percent
of :ne regulatory limits. Prior to 1987 only gross aipha and beta measurements were made.
Beaginning in 1987 radiochemical analyses of flter composites were Initiated in response 1o
DOE guidance requiring isotopic identification. These analyses were requested 0 identify and
cueniify releases for calcularing exposures to the general public from airborne releases.
[sotopic analyses have shown that a large fraction of :ne reportec aipha anc beta activity was
associatec with natural activity from the makeup air. These data show that the SSFL program
for controlling airborne releases to the environmen: was effective and that reieases were
n=gligible. The estimated maximum radiatior dose 10 2 person at the nearest residence from
SSFL airborne effluents was calculated to be 1.5 x 107 mrem in 1988. The projectec radiation
dose 1o the public from atmospheric emissions are so low that thev are of no concern compared
tc tne radiation exposure from natural background.

A large quantity of environmental monitoring data for the SSFL site has been generated and
datafrom 1966 10 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 muck higher counting efficiencies. Beginning
in 1984 the alpha concentrations in soil, vegetatior. and water were approximately 40 tmes
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. The SSFL monitoring program included soil samohng locations around the entire site.
Site contributions to I'dle&Cthlty would generally result from the deposition of radioactivity
from atmospheric emissions. As such soil provides ar indicator and integrator of airborne
emissions from the site. There are onsite locations where soil is contaminated: however. these
nave 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.

Pt
3]
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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 previousiy there are large uncertainties associated with soil analyses by gross alpha
and beta measurements. For aipha counting the uncertainty associated with counting errors
at the one sigme ieve! is abour 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 deviatior aboui the mean and the average plus standard deviation about the mean
for all offsite locations. There were no significant differences berween average alpha and beta
concentrauons ot ai anc the concentrations offsite. This date indicates that airborne emis-
sions have not resulizd in significant increases in the radioactivity in soil. The results for Pu
analvses in lsoﬂ from 1978 to 1989 were consistent with values expected from global fallout and
did not indicate any contributiorn from SSFL operations.

Vegeration sampies were collected at most soil sampling locations un:ii the end of 1985 and
-hen discontinuec since vegeration was not an exposure pathway The conceniration or beta
activiry in vegetatiorn sampies rom onsite locations tendec to be 10-2C per cent higher than
offsite locazions anc in 196~ and 1968 were 44 and 30 per cen: higher, respectively. The mos:
recent valuss for vegetation. 1980-1982. did not show any significant diferences between site
and offsite sampies. Ve getatior results car be nighly variable due to differences in surface area
2xposed. moisture content. and the tvpe of vegeration. Since specific radiochemical analyses
were not pe-formec on vegetation sampies. these resulis do not allow for quantative assess-
ment of the resuls. It would be useful 10 perform additonal siatistical analvses of the
vegerarior momnitoring da:a to determine if any specific onsite locations weare generally higher
.-.an other onsite or contro. locations. Tais type of analysis woulc be : ecessany 1o determine
i higher onsite concentrations were reiated 1o site operations. However, it shouid be notec
that the measurec gross beta activities in vegetation would not have pesec arn environmental
hazard or significan:ly increasec the radiation exposure of people in the viciniry of SSFL.

The resuits of gross aipha anc beta measurements from environmenta: air sampling stations
from 1966 to 1989 showed taar radioactivity levels were less than 1 per cent of limits for beta
activity in unrestricted areas and less than about 10 per cemt for alpha activity. It should be
noted tha: these measurements were gross measurements and included conwibutions from
natural radioactivity. Comparison of air concentrations at onsite locations with control and
offsite locazions indicated tha: there wers no measurable contributions from SSFL to radioac-
tivity in air.

Althougt liquic radioactive effluents are not released from the SSFL site. surface water runoff
rom the siie is a potential source of radioactive effiuents discharged to the environment. The
majority of site runoff is diverted by drainage ditches and ponds to a site retention pond, R-2A.
which is routnely sampied and also sampled prior to discharge as required by the California
Reoional Water Quality Control Board. Analyses for radioactivity inciudes gross alpha and

eta actviny. Resulrs for these analyses from 1966 10 1989 showed tha: both alpha and beta

concentrations were iow and consistent with values expected from narural radioactivity in
water
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Groundwater monitoring results from 1986-1989 showed that gross alpha and beta concentra-
tiors were highly variable and generally consistent with values expected from natural radioac-
tivity. Special groundwater investigations were initiated ic 1989. Nineteen monitor wells were
consiructed within Area IV. This study was initated 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
speciroscopy, 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
inciuding gamma spectrometry were performec dy U.S. Testing.

The repofy 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 iocated throughout the facility.” A possible
exception to this conclusion was the detection of tritium in well RD-28 where samples collected
on ©-13-89 and 10-19-89 were reported to contain 665 = 149 and 699 = 234 picoCli/liter,
respectively. RD-28 is adjacent 10 Building 59 where the EPA detected tritium in a water
sampie from the Building 039 french drair at a concentration of 1890 = 238 pCi/L. Tritium
was aiso detected at a concentration of 589 = 267 pCi/L ir a well RD-23 near the Old Sodium
Burz Pit. The presence of tritium in grounc water near Building 039 khas been attribured 10
the reactions of neutrons with Li in concrete from the SNAP reactor that was in Building 039,
Fina' decontamination of this facility has not beer compietec. Tritium was also detected a1 a
concentration of 589 = 267 pCi/L in a well RD-23 near the Old Sodium Burn Pit. The source
of wmizium in well RD-22 is not known. Since the concentration was quite low anc near the
detectior limit. additional samples shouic be coliscted tc verify this finding.

Considerable arention has been directed to the detection of tritium in groundwater.
Dempsev’s EPA report noted that Rockwell International had not analyzed soil or water
sampies for tritium and that it was important because tritium present as tritiated 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
importan: pathway. It would appear that EPA’s data and Groundwater Resources Consultants’
datz supports this conclusion since the iritium concentration is quite low and does not
constitute a serious level of contamination when comparac to the limit of 20,000 pCVL for
arinking water. Onsite wells are not a source of potable water and would not likely 10 be 2
source of potable water if the site were releasec for commercial development. Since the
detection of tritium in groundwater has beer a source of concern to some members of the
pubiic. Rockwell International has initiated tritium analyses by electrolytic enrichment. This
technique is much more sensitive and permits better differentartion berween background
tritium from weapons testing and cosmic-ray productior in the atmosphere and tritium from
SSFL operations. With respect 1o 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
t'nle.small source term for tritium and lack of exposure pathways did not dictate the need for
1tium monitoring.
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Ambient radiation levels on the SSFL site are monitored with thermoluminescent dosimeters
(TLDs) at 13 onsite locations and five offsite locations. These measurements were iniriated in
1975. Evaluation of these measurements are complicated by the relatively high nartural
background levels which vary depending on the altitude and the natural background radioac-
tivity ‘levels in soil. Because of the 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 companson 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 1o expected background
levels by approximately 20-40 mrem-vear. This represents a fence line dose and not a dose 1o
an individual. Due 10 the 1nacce531b1htv of the site, there are no residences in close proximiry
1o this location. For a 40 mrem “fenceline” dose near the RMDF fac1hty, the corresponding
dose for tHe nearest resident has been estimated 10 be less then 4.5 x 10 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 vear 1o vear than expected; however, the
relative values from location 1o location were consistent and support the above conciusions.

Additiona! special environmental samples were collected and analyzed in response t0 “recorm-
mendations” associated with the EPA Dempsey Report. These included isotopic analyses
soil sampies, wiidlife from road kill, and water samples for tritium analysis. These samples did
not show any evidence of radioactivity that coulc be attributed to SSFL operations.

Review o effluent and environmental monitoring data from 1964 througn 1989 indicate that
SSFL operations have not had an adverse radiological 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 1o 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 mus: be “cleaned up” prior to releasing the site for
unresiricted use. Based on my review of surveys and discussions with management. Rockwell
International has acted responsibly with respect to identification and decontaminatior of these
areas. Additional site surveys are being pianned to ensure that all contaminatec areas are
identifiec and cleaned up prior o release of the SSFL Area I'V 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 highiy recommended. This type of survey is very sensitive
in identifving gamma emitting radionuciides and provides uniform coverage of the snrire site.

Beginning in 1990, following a three year hiatus in work with nuclear materials and in response
to a determinarion 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-
forxped DOE, the State of California, NRC, and other interested agencies that the routine
environmental monitoring will be replaczd with monitoring in conjunction with decontamina-
uon activities at specific sites. In view of the current source terms at the SSFL site, a

y—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 isotopicidentifica-
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-53 that are not detected by gamma analysis. Samples should include soil, vegetation, pond
sediment, anc surface and groundwater. In addition to the locations associated with the
previous gavironmental monitoring program, additional soil samples should be collected
at locations that would have a higher probability of elevated radioactivity levels based on past
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 1o collect soil in two lavers such as 0-10 cm anc 10-20 cm and analyze ach separately.
This would detect activiry tha: may have deposited or the surface in earlier vears and migrated
10 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 sampiing stations. Probability plots may be particularly usefu! for identifving points
that are different from normal background values. Determination of mean concentration
values anc associate¢ deviations from the mean for individual monitoring siations may aic ic
interprering resulss.

»

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 ciose out survevs. Specific recommendations for program enhancements for
radiological measurements and environmental monitoring are providec in Appendix A.

In accordance with the work plan the EPA Dempsev Report and the ORAU Berger report
were reviewed with respect 10 conclusions and recommendations regarding environmental
monitoring and decontaminatior surveys. These reviews are presentec iz Appendices B and
C for the Dempsey and Berger reports. raspectively.
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APPENDIX A

RECOMMENDATION FOR ENHANCEMENT OF
RADIOLOGICAL ENVIRONMENTAL MONITORING
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
sepap, calibration, and operation.

b. Implement regular quality control tests for gamma spectroscopy system with accep-
tance criteriz 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-resolutiorn.

c. Provisions shouid be made for periodic review of quality control data by the person(s)
responsibie for laboratory operations. Since the retirement of the laboratory
manager, routine quality contro] associated with the Tennelec alpha/betz counter
hac not beer routinely reviewed. '

¢. Provisions should be made for implementing quality control of contract laboratories
bv submissior. 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 qualiry assurance by analyzing DOE anc EPA samples
for gross alphz and beta activity. The number of samples that wouid be useful for
this purpose are limited and the availability of other environmental test samples
from NIST and LIAEA should be investigated.

f. Provide raining for individuals performing radiological analyses. Establish minimum
requirements and qualifications for all individuals. Training and Qualification
records should be maintained.

2. Improve caiibration of gamma spectroscopy systems by using soil standards rather than water
equivalent standards. The current method for calibration could produce results that are as
much as ter per cent lower than actual values. Although this is not a large bias, it is systematic
and should de eliminated.

=. Callbrate gamma systems for counting single air filters and smears. These calibrations should
De availabie 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 s%ndard methods should be used.

7. Whenever possible, environmental samples should be analyzed by gamma spectrometry in
addition to gross alpha and beta acuvity measurements.

8. Perform periodic reviews and updates of procedures 10 assure that they are accurate and
reflect current practice.

18
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APPENDIX B

REVIEW OF EPA DEMPSEY REPORT

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.

Evaluationrof the environmental impact of the SSFL is difficult because the techniques and
measuremé€nts 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 ir 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 objectviry of Mr. Dempsey; however, in my opinion, this report was
somewhat premature in that some of the reported “probiems” were based on incomplete
information or poor communication with Rockwell staff. This could have been avoidecd by
providing a draft to Rockwell International prior 10 release. Since the EPA report did not
involve an enforcement issue with respect to radioactivity, review by Rockwell wouic not have
compromised the public’s interest. It is myv opinion that a thorough review of the SSFL
environmental monitoring program would require substantially more effor: than was ex-
pended during the EPA review.

While environmental monitoring is recommended for nuclear facilities with 2 potential for
releasing radioactivity in quantities that could adversely impac: the environment. it is only &
small part of an overall program to protect the public and the environment. In my judgement
the accurate measuremen: of radioactive emissions at the source is the most imporiant means
of ensuring the releases will not have an adverse impact on the environment and people living

ear the site. The measurement of radioactivity at the source providss 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-

ement 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 10 assess the environmental impact.
Environmental monitoring plays an important role in : confirming thar effluents are being
adequately controlled, verifving 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
nuc}ear operations at SSFL on the environment cannot be made solely on the basis of
environmental measurements.
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The Dempsey memo addressed & number of specific practices or procedures at SSFL that he
considered guestionable. 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 concern was, in part, based on the fact that the laboratory had neverreceived
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 aroutine audit program is not sufficient cause to discredit the data generated
by the labaratory. I also noted that the radiological effluent and environmental monitoring
program has 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 conciuded that the environmental and effiuent monitoring
program was adequate. I spent two days with John Moore who retired approximately a month
before I initiatec¢ my onsite review. Mr. Moore was responsible for measurements during a 30
vear perioc which covers mos: of the operating history of the site. I founc Mr. Moore to be
quite knowledgeable, thorough. and’competent with respect to laboratory operations. The
analysis of sampies by a single individuai is a verv positive factor in ensuring the quality,
reliability. and reproducibility of measurements. Although the gross activiry measurements in
soil, water. anc vegetation do not provide the information needed for quantitative dose
assessments. these measursments can be used for screening purposes. Screening provides a
means for making decisions as tc whether 2 sample or series of samples contains elevated levels
relative 10 background or control values. In my opinion the SSFL monitoring data are reliable
Tor this purposs.

Another major concernwas “the SSFL Radiological Lab needs updating badly.” My site review
identified a number of areas it the laboratory where recommendations bave been made. The
MOSt Serious concern at this time is the replacement of the laboratory manager who retired in
March. 1990. With respect te the need improving the laboratory for environmental measure-
ments, the routine environmental monitoring program has been discontinued. Since current
operations invoive decontamination of z few remaining facilities and the very small quantity
of radioactivity ieft on site, there is no ionger as neecd for an environmental monitoring
program. Since the laboratory will conrinue to support close out surveys . decontamination
efforts. and limited environmental measurements, improvements in the laboratory are nesded.

The final major concern was stated as foliows: “Rocketdvne does not have a good handle on
where radiation has been inadvertently or intenuonally 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 Safery. I: was my conclusion that Rockwell has, and is, expending
substantial efor to identify contaminatec areas. Based on past surveys. it appears that most
contaminated areas have been identifiec and there are plans to decontaminate these areas to
meet or exceed regulatory requirements. A major site survey with portable survey instrumen-
tanonis planned. The EPA recommendatior 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 dscrease
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: ] agree that gross radioactivity measurements are not recommended and
are of limited value for assessing radioactivity since these techniques do not identify
of quantify individual radionuclides. This is especially true for soil samples where
the nartural 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 temperarure is sufficient to
volatilize mos: man-made radionuciides of concerr including Cs-137 and Sr-90.”

Response 10 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
10 be significant at 500°C. A recen: 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 8§70-1100°C. The DOE Environmental
Monitoring Laboratory manual recommends ashing at approximately 480°C to limit
the possibility of volatlization. Subsequent tests of volatilization of Cs-137 from
SSFL soil samples were conducted bv 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. Volarilization of technetium in soil could be a problem: however
this is not a likely environmental contaminant at SSFL.

0. Comment: “soil is sieved through a Coors crucible to obtain a uniform particle
Size...il s common practice that if one wants to obtain a uniform particle size, soil
1s ground in a machine designed for this purpose.”

Response 10 b: The SSFL method is designed to remove rocks and other non soil
material, and I find no problem with the technique.
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¢. 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 calied
for. This makes a difference in counting and calibration.”

Resporse to d: Laboratory operations should be carried out in accordance with
approved procedures. Stainless steel planchets were substituted ior copper
planchers due to their unavailability. The procedure should have beer updatec to
accommodate the change to stainless sieel 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 1o

. would be most important it counting thin beta samples where backscatter sig-
nificantly affects the counting efficiency. Since backscatter is a functon of e
atomic number (Z), the difference berween copper (Z=29) and stainless steel
(Z =26) would be negligible.

e. Comment: “Spike samples have apparently never been prepared and rur through this
procedure to provide internal quality control.”,

Response 10 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 aipha and beta
self-absorption is, again, likely to be a problem.”

Response: There appears to be some misconceptions with respect 10 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 KCl. 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 resultin higher
. efficiencies and different self-absorption factors. For alpha particles the soil ef-

9
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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 10 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.
Even 30, 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 ic 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
1o 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 mea: for people in the
ea, 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 it these samples.
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6. Comment: Exception was taken 1o the method of draping a bag of air filters over the
. germanium Getector instead of placing them ir a Marinelli beaker and courting for
10,000 seconds instead of 36000 seconds as stated

Response: This appeared to be point of miscommunication between the laboratory
and Mr. Dempsey. The filters were draped over the counter for 2 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 3600. A printou: of this count was provided as a courtesy tc Mr. Dempsey
for nis review and did not construre the fina! count where the filters are placed in
a marinelli beaker for counting.

7. Comm&as; “The laboratory also provides thermoluminescent dosimetry for the facility
and offsite areas. Certain questionabie practices are alluded to in the environmental
report. date...is normalized to a 100C-f: altitude by using a adjustmen: factor equal 0
13 mR 1000 ... Also in both the calendar year 1987 and the unpublished calendar vear
1988 SSFL env-onmemal reports. comparisons ... by the State of Californiaancz DOE
intercomparisor report were ‘not avaiianie’ for mcmsxon...T‘ms leads me to tnink that
the SSFL dosimerry program may no: compare favorably with the other groups.”

Response: I have not previously encountered the normalization tecknique used for
making aititude corrections to dose rates: however, there is a technical basis for
making suct z correction. This ¢ata was derived from data pr°5°m° in “Environ-
‘ mezzal Racioactivity,” by Merril Eisenpud in 1963. Although “experts” car debate
the relative merits of makdng suck & correctiorn. it seems like a moo: point since the
origina’ dae is inciuded in the report. The comment about the failure 1o mclude
State of California and DOE data and the implication that it was not included
ecause it would not agree with others is presumptuous of Mr. Dempsey. Ir fact the
SSFL TLD results are generaliv higher than the State of Californiz’s by up tc 23-40
per cent anc :his information has beer published in previous repors. In reviewing
the difference between dose rates at monitoring locations (at locations with
eievarec radiation levels comparec 1o background) and control stations, the State
date and SSFL show reasonably gooc agreement.

8. Commen:: “SSFL or Rocketdvne has no: coliected soil or water samples 1o be analyzed
for winom.”

Reasponss: Although tritium has been detected in two locations, the concentrations
are very low. There has been no =vidence of migration from the arsz where it was
producsc. Toe analysis of soil sampies for tririum is of little value since tritium in
soil will refiect the values observed with water. If there is not sufficient water to
collect 2 sample, it is unlikely tha: witum contamination of ground water would be
a significan: pathway for exposure. Since a detailed study of pollutants in
groundwater is being carried ou. it would be useful to analyze for tritium since it
may provide information regarding site hvdrology. In view of the limited source
‘ term for tridum from the reacdters. the exclusion of tritium from the routine
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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.”

R;ésponse: The local topography is quite complex with hills and valleys. There are
sG many uncertainties associated with AIRDOS 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 airborme radioactiviry 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.
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APPENDIX C

REVIEW OF THE BERGER REPORT,
“REVIEW OF SURPLUS FACILITIES RADIOLOGICAL
MONITORING SAINT SUSANA FIELD LABORATORIES
VENTURA 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 idemtify, characterize, and decommission areas associated with past
and pres\e?_ 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 siaff, 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 10 improve
the program. I have reviewed these recommendations and will provide my assessment as t0
the need 10 implement the recommendations.

Item 1: 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 procedure 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. Dévelop 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,
the necessary programs were obtained and staff attended training in the use of
RESRAD.

Item 5: Use gross alphz 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 Item 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
RESRAD and information regarding the most likely radioisotopes based on initial
surveys and historical information. Gamma ray spectrometry should be used to the
fullest extent possible. The need for other radionuclidic analyses can be based on
the results of gamma analyses. For example if there are elevated leveis of Cs-137
near the guidelines established in recommendation 4, it would normaliy be neces-
sary to analvze 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 personne] 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
;quipmem operating procedures would be an appropriate location to list an
instrument’s particular capabilites.

[29)
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Item 9. Modify drying/ashing 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 ashing 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 altermate photopeaks for gamma spectrometry of certain
radionticlides.

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 Th-234 cannot be easily used due to limitations
in the gamma spectral reduction software with respect to resolutior of doublets.
Specific recommendations with respect to using alternate photopeaks for U-235 are
considered when the data is reviewed.

Itemn 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 tharn those obtained with the solid standard that is currently useq 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 identifving and tracking samples through the sampling and
analytical process rather than chain-of-custody procedure. Chain-of-custody
generallv 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. This 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 comfnercial 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
activiry 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 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 entre 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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