i A

m Rockwell Intemational
Rocketdyne Division

SUPPORTING DOCUMENT

GO NO. S/A NO.

96108

PAGE 1 OF

66

REV LTR/CHG NO.
SEE SUMMARY OF CHG

A

TOTAL PAGES

200

NUMBER

NOO1SRR140115

PROGRAM TITLE

Radiation Protection and Health Physics Services

DOCUMENT TITLE

Recent Reviews of Rocketdyne Radiological Environmental Monitoring

DOCUMENT TYPE KEY NOUNS
Safety Review Report Environmental Monitoring

ORIGINAL ISSUE DATE REL. DATE APPROVALS DATE
01/15/91 (e -89 AL

PREPARED BY/DATE DEPT

P. D. Rutherfor

Hir Bt

MAIL ADDR

ot

*Radiation Safety Committee (7)

*RP&HPS Library T100
*P. Olson TO038
*H. C. Wieseneck HB39
| *M. Jensen . JAl6

R. J. Tuttle W{)‘Hm 641 T100
IR&D PROGRAM? YEs (0 noKl
\F YES, ENTER TPA NO.
DISTRIBUTION ABSTRACT
* NAME et
*R. Paster AA49 | In 1988-90, four increasingly intensive reviews were con-
*M. Davis AA47 | ducted of the Rocketdyne radiological environmental moni-
*]. Nagamatsu AA24 | toring program and the associated laboratory. Each of these
*D. Gibbs T038 | reviews commented on strengths and weaknesses, and offered
*C. Rozas CB01 | specific criticisms and recommendations.
*
,..g' ggxgﬁr gg; This Safety Review Report presents a summary of those re-
*S. Lafflam JA16 | views, comments on the findings, and provides proposed and
N Fujikawa JAl6 | accomplished actions in response to the recommendations.
:g ?}elt?er d(s ;{,‘8;3 The DOE/San Francisco Operations Office (SAN) asked for a
m& 2’ orﬁ I) T100 plan of action in response to one of these reviews by ORAU
’!"B' Pl'ill'e T038 (the Berger Report). An integrated response to the recom-
"R ’l‘lutltrlleg 3) T100 mendations of all the reports is presented here.
*RP&HPS (13) T100

% COMPLETE DOCUMENT

NO ASTERISK, TITLE PAGE/SUMMARY
OF CHANGE PAGE ONLY

RESERVED FOR PROPRIETARY/L.EGAL NOTICES

D641-0004

FORM 734-C REV. 12-84



Rocketdyne Division No. NOO1SRR140115
Page 1.1

REV : SUMMARY OF CHANGE PPROVALS AND DATE

FhhiEotto <y
A Editorial changes and minor technical changes reflecting the | P. D. Rutherford %
generally improved organizational situation since initial
preparation of the report and implementation of most of the . Y
recommendations.

: T i »
Q:_QQLR-‘_\D B ?J; L’JV?(‘ Lol

FORM 734-C-1 REV. 12-84

)



No.: NO01SRR140115

Page: 2
CONTENTS

I INTRODUCTION ...ttt ettt et ettt e it iia e ens 5
II. THE REVIEWS ... i i et ittt 7
III. RECOMMENDATIONS AND RESPONSES ........... ... o it 13
1.  Meteorological TOWET . ...ttt 13

2. Sampling Locations Do Not Reflect Current Operations ............... 15

3. Sampling Locations Are Not Identified by Markers ................... 15

4.  Northwest Rainfall Runoff Should be Monitored ..................... 17

5.  The Procedure for Environmental TL.Ds Was Not Current ............. 18

6. Details of Dose Calculations Were Not Documented .................. 20

7.  Multiple AIRDOS Calculations ........... ... ... it 20

8. UseofSpikedSamples ...........ooiiiiiiiiiiiiiiiiiiiiiii, 21

9. Lack of Overcheck of Calculations . ............ ... . it 22

10. Peer Review .. ..ottt ittt ittt 22

. 11.  Analysis of Soil for Gross Alpha and Beta Activity .. .................. 23

. 12. Reduce Temperature for Baking Soil .............. ... ... ot 25
13. Soil is Sieved Rather Than Milled ........... ... ... . it 26

- 14. Washing Vegetation Removes Fallout Contamination.................. 27
15. Collect and Analyze Wild Animals and Roadkill ...................... 28

16. Count Air Samples (Gamma Spectrometry) According to Procedure ... .. 30

17. Do Not Normalize TLD Results for Elevation ....................... 31

18. Do Not Withhold Comparisons of TLD Data with State and DOE Results 32
19. Conduct a Complete Systematic Survey of SSFL and Compare Results

with Allowable Guidelines ............. ... ... . . i it 33
20. Have an EG&G/ARMS Aerial Survey of SSFL Performed ............. 35
21. Further Study of Tritiumin Water ............. .. ... i in.. 36
22. Analyze for Sr=90 .. ... ... e e 37
23. Analyze Vegetation and Animals ........... .. ... i, 37
24. Reference Survey Locations to State or USGS Grid System ............ 39
25. Reevaluate Gamma Exposure Rate Surveys for Contaminated Soil Areas . 41
26. Detection Capabilities for Survey Instruments .............. ... ...... 41
27. Evaluate Staffing Requirements ............ ... ... . i 42
28. Cross=Train Staff ...... ... .. 42
29. Evaluate Need for Liquid Scintillation Counter ...................... 43
30. Prepare Procedure for Radiological Surveys and Measurements ......... 44
31. Revise Procedures and Establish Schedule for Review . ................ 44
32. Develop Guidelines for Residual Radioactivity ....................... 45
33. Develop Radionuclide-Specific Analyses for Soil ..................... 46
34. Evaluate Alternate Photopeaks for Gamma Spectrometry .............. 47
35. Use Simulated Soil Matrix for Gamma Spectrometer Calibration........ 48
36. Develop Chain-of-Custody for Samples . ......... ... .. ... . .. ..... 49

37. Initiate Auditable Program of Training and Qualification for Monitoring
Personnel ... ... 49



No.: NOO01SRR140115

Page: 3
. CONTENTS
38. Establish Periodic Comprehensive Audits ...............coiiien... 50
39. Use Quality Control Samples to Evaluate Rocketdyne and Contract
Laboratory Performance ............oooiiiiiiii i, 50
40. Conduct Additional Investigations of T064 Contaminated Area ......... 51
41. Perform Final Environmental Survey Using Radionuclide-Specific
ANALYSES ..ottt i i i i i i et e e e 52
42. Evaluate Historical Data in Detail to Improve Sensitivity and
Information Content ........ ..ottt 52
43. Revise Alpha/Beta Calibrations and Use Representative Standards . ..... 53
44. Develop and Implement Detailed Procedures for Counting Instruments .. 54
45. Perform Quality Control Tests for the Gamma Spectrometer ........... 54
46. Routinely Review QC OnlInstruments ...........ccovvivniiinn.n. 55
47. Analyze DOE and EPA Samples for Gross Alpha and Gross Beta ....... 55
48. Calibrate Gamma Spectrometers for Single Air Samples and Smears .... 56
49. Expedite Receipt of Radionuclide Standards ......................... 56
50. Hire a Qualified Person to Operate the Laboratory ................... 57
51. Use EPA Procedure for Gross Alpha and Beta Analysis of Water ........ 57
IV. SUMMARY ..ttt ittt ittt ettt it ettt enaeas 59
APPENDICES '
A  Excerpts from DOE Environmental Survey Preliminary Report ......... A-1
. B-1 EPAReview Report . ... .ottt B-1
B-2 EPAResults Report ......coiiiiiiiiii ittt B-13
B-3 Rockwell Response to EPAReview Report ................. ... ..., B-23
C  ORAU REPOIt ...ttt ittt it ettt ittt iaaaens C-1
D Analytics Report . ...ttt i e i e D-1
TABLES
L. Summary of Results from EPA Survey (July 13,1989) ................... 8

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 (BUR1051 is the Reference Set.) The NESHAPs

Limitis 10 mrem/year. ...........iuniuiiniineninn i, 16
~ III. Radiological Analyses for Northwest Runoff (pCi/L = 20) .............. 19
IV.  Comparison of State (CA) and Rockwell (RI) TLDs .................... 33
V.  De Soto, SSFL, and Canoga Sites— Ambient Radiation Dosimetry
Data—1989 ... e e e 34
VI. Results of Gross Alpha and Beta Counting of 20 Plant Samples
(Based on Dry Weight of Sample) ................ ... 39
VII. Gamma-emittersin Cat-tails ............ ... .. . i, 40

VIII. RESRAD-Calculated Soil Activity Limits for Future SSFL Land
USE SCEMAMOS « o vttt ittt ittt in i enasasnsnoneneneeeansnenenenn 45



No.: NOO1SRR140115
Page: 4

This page blank



No.: NO01SRR140115
Page: 5

. I. INTRODUCTION

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

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

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

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

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

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

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

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

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

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

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

DOE Environmental Survey

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

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

EPA Review Report

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

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

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

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

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

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

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

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

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

Sodium Disposal
Facility *

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

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

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

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

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

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

ity.

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

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

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

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

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

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

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

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

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

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

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

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

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

ORAU Report

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

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

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

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

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

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

Analytics Review Report

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

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

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

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

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

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

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

1. Meteorological Tower
Summary:

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

Discussion:

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

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

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

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

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

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

Action:

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

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

2. Sampling Locations Do Not Reflect Current Operations
Summary:

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

Discussion:

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

Action:

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

Results:

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

3. Sampling Locations Are Not Identified by Markers
Summary:

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



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

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

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

Results:

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

4, Northwest Rainfall Runoff Should be Monitored
Summary:

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

Discussion:

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

Action:

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

Results:

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

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

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

5. The Procedure for Environmental TLDs Was Not Current

Summary:

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

Discussion:

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

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

Gross Alpha Gross Beta Tritium

Sodium Burn Pit - West

11/26/89 1+4 39 £ 8 0 = 1000

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

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

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

11/26/89 No water collected

01/17/90 Insufficient sample 0 = 1000

02/05/90 No water collected

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

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

01/17/90 0x2 8§ £2 0 + 1000

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

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

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

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

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

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

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

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

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

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

D641-0004
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Action:

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

Results:

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

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

Discussion:

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

Action:

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

Results:

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

7. Multiple AIRDOS Calculations
Summary:

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

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



No.: NOO1SRR140115
Page: 21

Discussion:

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

Action:

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

Results:

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

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

Discussion:

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

Action:

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

Results:

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

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

Discussion:

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

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

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

Discussion:

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

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

Results:

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

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

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

Discussion:

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

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

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

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

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

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

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

Results:

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

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

12. Reduce Temperature for Baking Soil
Summary:

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

Discussion:

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

Action:

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

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

Results:

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

13. Soil is Sieved Rather Than Milled
Summary:

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

Discussion:

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

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

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

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

14. Washing Vegetation Removes Fallout Contamination
Summary:

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

Discussion:

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

Action:

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

Results:

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

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

Discussion:

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

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

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

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

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

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

Roadkill Rabbit - 02/07/90

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

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

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

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

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

Roadkill Squirrel - 06/28/90

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

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

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

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

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

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

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

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

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

nelli beaker. (EPA p.5)
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Discussion:

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

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

Action:

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

Results:

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

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

Discussion:

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

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

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

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

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

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

p- 5)
Discussion:

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

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

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

Action:

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

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

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

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

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

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

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

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

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

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

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

D641-0004

Results:

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

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

Summary:

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

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

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

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

Action:

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

Results:

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

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

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

Discussion:

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

Action:

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

Results:

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

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

Discussion:

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

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

Action:

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

Results:

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

22. Analyze for Sr-90
Summary:

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

Discussion:

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

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

Action:

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

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

Summary:

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

Discussion:

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

Action:

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

Results:

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

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

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

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

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

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

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

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

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

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

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

None detected (less than 0.005)
0.086 = 0.004*

0.011 = 0.008*

0.126 = 0.020**

0.006 = 0.001**

0.126 + 0.020**

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

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

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

Discussion:

D641-0004

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

Action:

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

cation marked.

Results:

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

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

Discussion:

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

Action:

Continue to emphasize ALARA in cleanup operations.
Results:

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

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

Discussion:

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

" Action:

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

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

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

27. Evaluate Staffing Requirements
Summary:

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

Discussion:

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

Action:

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

Results:

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

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

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

Action:

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

Results:

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

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

Discussion:

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

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

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

Summary:

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

Discussion:

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

Action:

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

Results:

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

Summary:

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

Discussion:

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

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

Results:

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

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

Discussion:

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

Action:

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

Results:

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

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

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

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

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

Summary:

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

Discussion:

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

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

Action:

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

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

Results:

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

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

Discussion:

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

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

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

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

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

Action:

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

Results:

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

35. Use Simulated Soil Matrix for Gamma Spectrometer Calibration

Summary:

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

Discussion:

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

Action:

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

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

Discussion:

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

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

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

Discussion:

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

Action:

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

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

Result:

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

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

Discussion:

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

Action:

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

Results:

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

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

Summary:

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

Discussion:

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

Action:

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

Results:

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

40. Conduct Additional Investigations of T064 Contaminated Area
Summary:

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

Discussion:

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

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

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

Action:

. Decontamination of the Side Yard was completed and the area was surveyed and
sampled. Calculations using RESRAD were performed to determine the allowable
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residual soil contamination (60 pCi/g for an assumed equal-activity mixture of $r-90 and
Cs-137) and reasonable maximum potential dose (36 mrem/year before contamination
and 5 mrem/year after decontamination).

Results:

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

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

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

Discussion:

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

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

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

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

Action:

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

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

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

Discussion:

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

Action:

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

Results:

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

Summary:

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

Discussion:

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

Action:

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

Results:

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

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

Discussion:

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

Action:

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

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

Discussion:

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

Action:

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

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

Summary:

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

Discussion:

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

Action:

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

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

Discussion:

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

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

Action:

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

Results:

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

49. Expedite Receipt of Radionuclide Standards
Summary:

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

Discussion:

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

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

Recommendation

Response

10.
11.

12.

13.

14.

Meteorological tower

Sampling locations do not reflect

current operations

Sampling locations are not
identified by markers

Northwest rainfall runoff should
be monitored

The procedure for environmental

TLDs was not current

Details of dose calculations
were not documented

Multiple AIRDOS calculations

Use of spiked samples

Lack of overcheck for
calculations

Peer review

Analysis of soil for gross alpha
and beta activity

Reduce temperature for baking
soil

Soil is sieved rather than milled

Washing vegetation removes
fallout contamination

Not needed, not to be installed

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

Durable markers were installed.

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

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

The dose calculations were specifically
documented.

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

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

Additional overchecking of calculations
will be done.

A peer review was performed.

Gross alpha and beta analysis of

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

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

Sieving is appropriate for the analyses
where it is used.

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

D641-0004
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Recommendation

Response

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

Collect and analyze wild animals
and roadkill

Count air samples (gamma
spectrometry) according to
procedure

Do not normalize TLD results
for evaluation

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

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

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

Further study of tritium in water

Analyze for Sr-90

Analyze vegetation and animals

Reference survey locations to State
or USGS grid system

Reevaluate gamma exposure rate
surveys for contaminated soil
areas

Detection capabilities of survey
instruments

Evaluate staffing requirements

Cross—train staff

Some wildlife has been collected
and analyzed.

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

The TLD results are no longer
normalized for evaluation.

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

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

An aerial survey is currently planned
for Summer 1992.

An extensive study of tritium in water
has been completed.

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

Some vegetation and wildlife have
been analyzed for radioactivity.

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

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

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

Additional staff members are at work.

Cross-training has been provided to
several staff members.

D641-0004
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Recommendation

Response

29.

30.

31.
.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42,

43.

Evaluate need for liquid
scintillation counter

Prepare procedure for radio-
logical surveys and measurements

Revise procedures and establish
schedule for review

Develop guidelines for residual
radioactivity

Develop radionuclide-specific
analyses for soil

Evaluate alternate photopeaks for
gamma spectrometry

Use simulated soil matrix for
gamma spectrometer calibration

Develop chain-of-custody for
samples.

Initiate auditable program of
training and qualification for
monitoring

Establish periodic comprehensive
audits

Use quality control samples to
evaluate Rocketdyne and
contract laboratory performance

Conduct additional investiga—
tions of T064 contaminated area

Perform final environmental
survey using radionuclide-
specific analyses

Evaluate historical data in detail
to improve sensitivity and
information content

Revise alpha/beta calibrations
and use representative standards

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

This procedure is being prepared.

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

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

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

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

A soil-matrix calibration will be
prepared.

A tracking log will be implemented.

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

A schedule for audits has been prepared.

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

Decontamination of the T064
Side Yard was completed.

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

Some spiked water samples have been
prepared.

D641-0004
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Recommendation

Response

44,

45.

46.

47,

48.

49.

50.

51,

Develop and implement detailed
procedures for counting
instruments

Perform quality control tests for
gamma spectrometer

Routinely review QC on
instruments

Analyze DOE and EPA samples
for gross alpha and gross beta

Calibrate gamma spectrometers
for single air samples and smears

Expedite receipt of radionuclide
standards

Hire a qualified person to
operate the laboratory

Use EPA procedure for gross
alpha and beta analysis of water

This has been done.

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

Control charts are being reviewed.

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

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

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

This procedure will be adapted as
needed.

D641-0004
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Appendix A

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

DOE Activities at
Santa Susana Fieid Laboratories
Ventura County, California

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

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

3.1.3 Environmental Monitoring Program

Ambient Air Monitoring e
> 4 o

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

gecay ¢’ racor anc 'roron Va.Jgntefs

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

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

tack Samoiing

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

(V)

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

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

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

. .. ést “
buildings. : ST

Ry

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

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

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

bets measurements were below MDLs. R LT

< N - Ll

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

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

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

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

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

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

e coroorvate OCE gutcetine.

e
»'

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

more fully in Seczion 4.3.
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TABLE 3-7

RMODF ATMOSPHERIC EMISSIONS
SSFL - VENTURA COUNTY, CALIFORNIA

No.. NOOISRR140115

Page: A-6

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

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

*  7.day sampies at SSFL 3uilding 100 from 1385 fo 1988; 4t DeSoto Site from 1981 to 984,
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3.1.4 Findings and Observations
3.1.41 Category!
Naonre.
3.1.42 Categorv!l :
None, : ‘
V4 Sl L
3.1.43  Catecory 'l ; -~
None. . i |
3.1.44 CatsgorvV

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

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

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

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

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

3.23 Environmental Monitoring Program

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

. - N I .

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

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

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

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

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

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

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

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

intervals.

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

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

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

SOILRADIOACTIVITY DATA 1987-1957
SSFL - VENTURA COUNTY, CALIFORNIA

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

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

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

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

No.:

NOO1SRR140115

Page: A-12

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

0.41-0.43

0.38-0.42_f -

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

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

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

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

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

used Dl’EVIOUS:
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TABLE 3-3

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

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

1983 tad 218 -2e -8 Comdize ez

1982 124

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

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

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

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

N
>
| 5N
&9
O
[39]
(@)
)
[
i
w
(W}
¥}

1
i

9

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

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

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

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

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

Categorv!

None.

3.2.4.2 Cateqgorvli

3243 Gategorv i L el

None.

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

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

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

presented beiow. <L

."‘I")

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

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

fietd for radioactivity.

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

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

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

No.:

Voiatile Organic Compounds
Concentration mgrkg

Metal

s

LS “Metals

Compound
Low High

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

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

.| .. Comcentration mgrkg

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

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

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

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

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

ater sampling is discussed in Section 3.3.3. . T %

3.2.44 Categorv !V ‘ R

LR

.

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

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

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

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

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

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

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

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

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

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

from this source.

3.33 Environmental Monitoring Program -

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

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

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

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

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

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

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

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

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

compliance with all recutrements.

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

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

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

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

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

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

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

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

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

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

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

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

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

Valley. G

[ s, T »

L.t

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

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

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

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

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

1986 ard 987' -

Acuvity in pCii

‘Wetl Yeaar

Gross Alona Gross 3eta
\WS-3 1987 106 = 3.5C 3.96 £ 0.583
We-12 1986 7.79 = 2.2 4.93 = 0.07
WS-12 1987 12.97 =z 5.19 3.70 = 1.21
WS-13 1986 9.72 = 3 1434 £90
WS-13 1987 3.39 = 2.28 401 £0.32
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All average measurements were belqw the recommended levels for drinking water, although an’
occasionai incvicual gross alpha reading exceeds the 15pCi/l recommended leve] for drinking
water. The bactariological analyses are uniformiy reported at coliform counts of <2.2 MPN total
coliform per i2C mi of sample, a count common to ail 99 samplies taken in 1987, Samples were
collected twice monthly from two storage tanks (cantral storage and the westernmost tank) and
from Well WS-13, whereas Wells WS-5 and WS-12 were sampled monthly. Other locations in
scattered buildings were sampled once a year. From all available data, the freshwater system’s.
quality with resoact to radioactivity and bacteriological considerations is uniformiy acceptable Déta

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

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

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

off-site secime bl S e

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

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

Nore.
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TABLE 3-16

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

Gross Radioactivity Measurement
Location Activity Unit

1985 1986
)
Pond R-2A: .

Sediment Alpha pCi/g 31.4%6.0 26321305

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

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

Seta oCi/l 3.29 :

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

8eil Canyon Drairage Ditch: Lo

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

geta - |- ~pchat. 22

[Ye]
N
(&)
N
]

N
()
(o]

Water |aipha ] “pcin T 138 270

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

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

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

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

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

this prebiem. T -

3.3.43 Catsgorv !l Ao ey
A o
Nore. T

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

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

« -

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

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

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

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

"

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

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

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

groundwater, vegetation, and food.

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

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

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

s - T .“ -
- .~

o, e . " PR

e ~ . . >

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

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

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

reparting pericd of April through June, 1987.

4-26



» bt b

No.: NOO1SRR140115
: Page: A-24
TABLE 4-7

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

Organ Annuai Effective Dose Equivaient
{mrem)

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

Other PR '

TOTAL(M = T v

NG X .

Scurce: United Nations, 1082 v

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

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

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

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

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

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

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

~

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

-

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

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

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

.

pathways. .

N
. N -

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

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

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

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

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

=3

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

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

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

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

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

B

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

97~V :98ed

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

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

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

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

(Wenslawski, 1987)

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

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

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

Source: DOE Survey team.

. .‘
.l St : ; .

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

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

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

operation at SSFL have primarily been mixed fission procucts.

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

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

P

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

o« o- -

€ s ne TNLCF ~e

th

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

[

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

F:gure -1-1)'

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

® Building 7022, Radicactive Materiai Storage “auit.

e 8uiiding T34, Administrative ana Ingineering Officas.

e Building TC44, Health Physics Servicas.

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

e 3uilding 7521, Radioactive Sourca Storage.

® Building 7683, Emergency Suppiies Storage.

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

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

e RMDF drainage pond.
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FIGURE 4—i

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

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

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

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

4.3.3 Envﬁ(onrr'e ntail Moritoring Program - S

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

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

tas

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

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

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

R - .
>

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

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

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

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

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

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

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

-

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

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

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

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

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

from unknowingly receiving excessive exposure as a result of DOE operations. However, long-
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* personnel must run the ccce reseatacly for sarious nucices and sum the caic.:a
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* externai to the ccmputer ccce.
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term exposure t0 a memper of the pubtic is uniikety due to the rugged 'errain along re north

boundary and daily security patrols.

Penetrating Radiation Moritoring Prcgram. The gerimeter penetrating radiation moritoring

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

Specific areas of concern inciude the feilowing:

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

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

(

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

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

(1}

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

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

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

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

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

-

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

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

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

441 Generai Description of Data-Handling Procedures

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

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

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

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

~
e
-

P - =,
. e .
-

v e

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

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

requirec to maintain adequate QA/QC programs.

Radicloaicai Monitoring S T T

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

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

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

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

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

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

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

analytical quality control are presented as follows:

e Use of nigh-quality reagents

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

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

® Use of standard reference materials

® Use of biind replicates

e Use of spiked samples

® Participation in laboratory intercomparison orograms

& Use of caiibration standards L

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

-

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

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

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

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

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

-,

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

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

Fincing'4.1.2.1/%5~

Tre Fcckargyre Arzivticai Chemistry Lagorataory

California “or tne analysis

—h

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

er*cm& ng ODE”'&‘UOPS

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

documented precisicn and accuracy.
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The labaratory uses one-on-one, and on-the-iop wraining ‘c” New personnel or new procaduraes. The

manufacturer’'s manuals are relied on for instrumen: ooerating procedures.

“hus laboratory is part of an engineering group ir ne Materials Engineering anc Technoiogy

Crganization, which operates within the Sngineering anc Test Department of Rocketdyne.
“ne main elements of the quality controi program inciude the use of internal standarcs, exger..ai

control chﬁarts, and participation in the ZPA 'zporatory assessment program. The eucn Y comro:
samoies ke up 10-20 percent of the sampias ara:yIsc Dy the .aooratarv *’)ﬂse umol are"
iracked by a computer, which flags any unaccaniamie resuits. >uc-1 rnsuias ar—.—valuate" T0
cdetermine their cause, and appropriate correciive acticn s taken. - ; '

“he !aboratory’s operation procedures are gescrietr ne Rcc}ie‘_;’dyné_-bub‘iicatlon (\W1°R 82-0229),
““Nater Analysis _aboratory Ooeration “..c °'ocec_'es 'A'€v1a'r'.g;'a:." This documant coniains
nformation on certification, gquality c<sn.ra"ce oanne 'i;aooratory organizatior. Dersonrne:
zvaitfications, perscnnel respgns:b!l.ues, recarc s rf‘.D::',",g oSrocagures, instruments arc meinocs.

1 asgeCs

|§\)‘ ..‘ K‘

:1zusticai controi, ecucation, NPDES nermit, ang.e

Tre aOOf’atOFV_ .']aS ‘Nl’ltf.e"\ analy'lca':'procec"ras TOr 23CT &natyie measurec. These orocaqures sr

‘::r‘s.sLent w,:th.-:.?A protcca?s are reviewed ‘requert: anc are revisec as requirac. Writiar
A_*rocadures wére aisg- availaole that descrioe sampirs, sample containers, NOIGINnG Mes, anc
szcrage: Cnam;of-custocy procedures are followec for 31 NPDES sampies, anc these sampies are
<es£in a locked refrigerator prior 10 analysis.

“he Chemical and Metalluraicai _aboratory

~ne Chemical and Metallurgical Laboratory serves & very :mitad function for environmernzal analysis.
“he analysis of materials for asbestos s the only enviro=mentai monitoring function of interest w0
<ne Survey team. Materials are analyzed for frianie aspestos by low-and high-oower ogtical

MiCroscopy.

&n inspection of the three laboratories demonsiratec tra: they are equipped with state-of-the-art
~siruments and equipment for the monitoring functior -scuired of each. The labcrzaiories were
22an and well organized. Discussions with incdiviguai anatysis indicated the appropriaie experise

~equired for the anaiyses assigned to each of them. The laboratory siaff maintairs aoprooriate
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sample logs, and analyticai notebooks, as well as calibration and instrument maintenance records.

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

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

4.4.2 Findings and Observations

4.4.2.1 Category |

——

4.42.2 Category!l

4424 Categerv iV .-a R

None. -

/ : ' B "‘»‘ . "

None. . e

L 4.4.2.3  Categorv i S

None.

. -
. .

(1]

Deficiendigs.in QA Procedures for Radiciogical Monitoring. Environmentai moritcring dat

may be I‘_es"s.ﬁe?'en'si‘bifé.'aé a result of the following quality assurance deficiencies ccserved at

o "tﬁ'_g Radiologieas Measurements Laboratory at the SSFL Site:

e
-
»'

“a. Lack of formalized procadures for confirming the analyst’s calculauions and entry of resuits

into the computer data base.

b. No use of spiked samples on a routine basis for internal quality controi (aitnough the

laboratory participates in the external test program of DOE/EML).
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Appendix B-1

Dempsey Review Report
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! UNITED STATES ENVIRONMENTAL PROTECTION AGENCY  Page: B3

s! ) REQION 1X
. 215 Fremont Strest
San Franclseo, Ca. 84108

Mr. Steve Lafflam
Envircnmental Manager
Rockwell-Rocketdyne Inc.
6633 Canoga Ave. K
canoga Pack, CA 91303 .

Dear Mz{ La<flam

Thnelesed is a memorandum from Grege D. Dempsey, EPA 0f£fice of
Radiasicn Programs-Las Vegas Facility) to Darlel shane, On-Scene’
Cocrdinatcr, Emergency Response Unit, Reglon 9. This memorandum
contains preliminary findings of Mr. Demsey kased on his site visit
to San=z Susana Field Laboratory on July 12, 1889.

I would appreciate vour review of and resgonse to Mr. Dempsey's
preliminary findings. Please fcrward your ccmments £o Carmen Santos
0 my staff by Sepiember 10th. .After reviewing ycur response we will
finzlize cur findings and reccmmendaticns. Thank you for your
cccperaticn. ' ‘

Rich Vaille, P.E.
Assistans Directcr (fcr Waste Programs)
Hazardous Waste Management Division

EPA Recicn 9

-
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UNITED STATES ENVIRCNMENTAL PROTECTION AGENCY  Page: B-4

. OFFICE OF RADIATION PROGRAMS-LAS VEGAS FACILITY
*a; wiptt® ®Z BCX 98517

LAS VEGAS NEZIVADA BS183-8517
- s
@ Rurzyiss

(7C2.788-.2476 - 775 545-2476)

9

.
\“MIIH\'
g [ 2%
n
v gy et

»

WEMORANDUM
STEITECT: Site Visit +5 Sanzz Susazna Field

Laboratory Operated Tv
- ckyell /Rocketiyne
/ y . /

G}‘ég?'? ‘.Dbémps ey, Chief

FRO¥: ' £
o Field Studies Bransh, CRP
mo: : Daniel M. Shane, Zn-3zene Cocriinator,
Emercency responss Tnit

On July 5, 1389, I reviewed Zccumentaticn thazt vour cfficze naZ
assem=led on the Rockwall/Rocketiyne Samta Susana Field Labsrztory
(S5FL) located neaxr Canoga rPark, Califcrnia. The purpose of v
consultation to your office was =5 help assess the relative

Tagnitude of bealth hazards, health risks, past, present, ani
Suture environmental problexs and how Superfund, <thoough vyour
cifice, might address %those zonczmhs.

In the two and a half Zays I spent in your office reviewing
that documentation, I studied previsus Rocketdyne Environmental
Reports, contractor repor:s on wells and DOE site reviews. As I
communicated to you during my exit interview, it was my opinicn
<hat I could not come £5 a concslusizn about conditions relating to
<he site without a visit whizh would include; discussions wizh
Rocketdyne's laboratory  personnel, my persocnally making
measurements on the various sites identified, and possibly
collecting environmental samples for radiation analysis. You
arranged for your technical assistance team (T.A.T.) contrac:tor,
Ecclogy and Enviromnment, Inc., to prepare a site safety plan and
outline of measurements and saxzpling protocol with my input
according to your internal procegures. rrangements were made at
that time and in the following days for a site wvisit. I also made
a8ssurances to the Ecology and Environment Corporate Healzh
Physicist, Jackie Gillings, that I would provide dosimetry and exit
pérsonnel surveys for T.A.T. perscnnel working at my direction on
the SSFL site. ‘
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M=. Moore told me that approximately 108 of the soil will not pass
sh-ough the crucible, mainly due to the Jact that the sand, clay
or pebble size is too large. It is comaon practice <that if cne
wishes +o obtain a uniform particle size, scoil is ground in a
machine designed for this purpcse. Two grams oI scil are used i-
a planchet for counting. Because of ansorpticon of the alpha and
peca radiocactivity within the soil, <+the procedure has highly
variable results. The procedure attempis to make a ¢orrection IoT
+his but it is not adequate. The environmental report states That
samples are to be counted in a stainless steel planchet, but the
cu——ent SSFL procedure (Rockwell Document Number NOOLDW2000008,
dated July 3, 1984) states that a copper planchet is called Icor.
This also makes a difference in counting and calibratizn. I asked
M=, Tuttle and Mr. Moore Zor the basis of the 500 degTrees and was
shown a{ EPA procedure that is used To prepare 2 sampie for an
analvsis £or americium~241 by alpha sSpecTIssIaDY, an’ entirel

Qifferent procedure. I asked for documentation or referances on e
validizy of the procedure used by SSFl. I was <cld Dy Mz, Mocre
sha* This procedure was worked out a long +ime ago and he did not
Yoow where that documentzzion might be or if It existed. He also
s=ataed *ha= while t“he SSFL does pa-cticzipate in DOZ/IMI guallity
assurance —sunds, this procedure for scil is 1ot Included. Spike
samples have apparently never been prepared and —un thoough Tiis
procedure =0 provide inmtermal gualizy contrsl. I discussed this
procedure with Dr. Paul Eahn, an EPA Tadischexist who has over S0
vears experience in preparing and csunting sanmples IcorT
Tadicac=ivi=y, and he verified my conclusisns. I s3oOItT, $ISss
2lpha and beta data on scil, even though It das indizated scxme

—adia~isn a-eas oa =:is site, is net a True ITepresentaticn oI
sonditisns present in <the envirocnzent. This procedure Is 2
screening method at best z2nd is nst an ascurate B ncitative
orocedure,
Water samples aTe alss collected on the SSFL site. The
-

procedure is tc evaporate the water TS ZIyness and count for gTess
alpha and beta radioaczivity. I inspectaed typical sazmcles and 5 boted
+5a+ alpha and beta self-absorption is, again, likely <o e 2
probler. I asked Mr. Moore for a typical beta counting efficiency
for this procedure. Simply, this is a measure ol Tle ability <2
«he counter to detecz —adiation. Mr. Moore =2ld me that this Is
typically 2 dpm/com (two disintegrations per minute per count per
minute) cor 50%, I called the manufacturer cf +xis counter and was
£21d tha® their specifications will only guarantee 45-47% with 2
massless point source, scomething a water sample can never be. FoT
similar reasons as s+tated above, I doubt the validity of tThess
analyses as well.

h

Vegetation samples wvere collected until 13586. This was
stopped only two years after an intermal SSFL review determined
that problems existed with alpha and beta counting and changes
should be made. I reviewed the procedure for vegetation counting.
It is similar ts the soil counting in that the vegetation is
essentially ashed before counting and only one gram of ash is
analyzed. The procedure states: "Gently wash the vegetaticn in tne

-
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container with warm tap water to remdve extermal fcreign mattier."
I1f . past ©operations at Rocket2yne had produced alirborne
contarination and it settled on the surfaze of <tThe vegetation
instead of being absorbed through ~he roots, it is washed ofZf
before counting. Or it may be volatilized during ashing at s0c°¢.
fven so, I do not think the reasons were good ensugh <o stzp
vegetation sarxsling. '

Part of a good environmental progTram invelves checking other
pathways to man through whizh radionuclides might travel. One oI
these is th-ough meat samples obtained Ifzom feral species. I
—ealize tha® hunting is prcbably not permitted in the arsa around

- =

SSFL, but I saw abundant evidence of deer (beddéing spots,
hoofprints) and sguizTel (&irectly). These animals are not
sampled. A permit to collect these species should be obtalined o

-~

sSFL shoufd occasionally examine a rsad xiil, Tris is nzt being
done.

2:i> saz=ples are collected at SSFL and are exarined. I 2id not
see the procelure £or gross alpha and beta sounting, but I Think
i+ is adeguate to measure what it Is supposed to Irox what I saw

in the lab. i figw calizrations on 2ir samplers are necessary
+5 comzletze a2 good prograzm. I déid nst review theses procefurss.

——ab -

Environmental samples ars analyzed guarterly IST gamma

radisaczivizy. I examined tThe procedure O calimrzte this counter
and found =haT a2n asceptatle, well-Zdocumented procedure Is usel.
is an example =2 +<his counting, I was givexn a prinzous cof an alsc
£il=s- composizte tThat was counting and had finished while I was In
-ne lz=. T askes how The bag of filzers was counted and was Tols

<ha* basizally the bag was &raped over the detesIss and counted.
later, upon examination of the printout and SSTL procedures,
sound =ha= <he sounzing time of 10,000 seconds viclated e 8SsTL
stated procedure time of "at least 3£,000 sezonds". I also found
+hat the procedure stated that the sax=cle be sounted in a Marinelli
beake— instead of loose in a bag. Statistisally, cne cSould defend
“he technigue and counting time which I was shown, Zut iz violactes
S5FL writtan procedure. One cr the other should De changed. The
SSFL lab participates in a gquality assurance pIogTaz and provides
acceptable data f£or the media Tested DYy gamma SPesTISSIIPY.

H

{

The lab also provides envirommental thermoluminescent
dosimezry for the facility and offsite areas. Cer=z2in guestionable
practices are alluded to in the environmental reporz. The £irst
is tha+ @ata obtained by dosimeters is normalized to a 1000-Io00T
altitude, by using an adjustment factor egual t> 15 mR/1000 e
elevation cifference <o obtain site averages. I <talked to Two
nationally recognized dosimeter experts and nelither had heard of
this practice. This 15 mR/1000 £+. is undocumented by reference
in the environmental reports. Both experts I spoke to felt that
this normalization is meaningless. Also, in both the calendar year
1987 and the unpublished calendar year 1588 SSFL environmental
reports, comparisons for the dosimeters placed by the State of
Califocrnia and a DOE intercomparison project were "not available”
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cor inclusion at the time the report was published. 2111 Watson
c€ +he California Department of Heal:l Ser~vices, Environmental
Management Branch, assured me that data was available and provided
=5 SSFL. Even if data was unavailable f£o- inclusion in a previous
year's report, it should have be added as an addendum Zfor the
sollowing year's report. The unpublished 1588 report does not
contain information about 1587 omissions. This leads me to think
+nat the SSFL dosimetry program might not compare favorably with
+he other groups. Systematic ezTor <ohat might be present in
dosimetry analyses might make SSTL dosimetry cata look comparable
5 it=self but still may make these analyses invalid cr suspect.
A mcre thorsugh review needs £o be conducted.
Also op July 12, you, vour T.A.T. contractor, a representative
of the Stafe of California, Depaztment of Health Services,
Charles Myers, and myself met Wit SSTL s=aff to determine <the
cou-se of action regarding visiting contaminated or £ormerly
con~aminated locations at SSTL. We reviewed several locations and
as a parting question you asked IZ thers were any other locaticns
that SSFL personnel could tell us adbout that were not in the
environmental reports. The location which was shared with us we
later learned was near the Special Nuclear Materials Storage Assa2
ané had involved a liguid spill in the early 1960's. It was agTeed

sma= we would look at that location alcocng with the others.

On July 13, I prepared the T.A.T. ISSntractor and myself ©o Z°
on=s *hese locations. In acsardance with arrangements I made with
<he EZcology and Environment CsIporate Heal+th Physicist, I placed
nsocket" or "pencil® type ga=ma dosinmeters on all T.A.T. perscanel.
I extended that level of protection To both you and mysell as well.
No dosime«er acc—ued a measurable expostre during the course of the
day although dosimeters worm by Mo. Suter and Mr. Chambers cf the
T.A.T. Aid @rift off zers in tThe first Two hours afier charging.
This potential exposure is negliginie. I alsc prepared a Ludlux
Hoc}el 19 Micro-R Gamma Scintilla=ion Counter, an Eberline E-320
Geiger-Mueller Counter wizh both EP-260 and HP-270 Gamma Probes and
a2 Ludlum Model 14C Geiger-Mueller Counter with a "pancake" type
garmma probe, all recently calibrated. The zudlum 14C was used t2
verify that contamination had not been removed fIom each lozation.
Each person from EPA and <=he contr-aczor were surveyed with this
instrument following exit 2ok each site and none were found ¢ be
contaminated. We were esco-ted tarough the SSFL site by
Randy Ueshiro, at times by Mr. Tutile, and Gary lLavagninoc ¢ tae
Department of Energy, ESQA Division.

. The first site visited was described as the "0ld Sodium Burn
Pit," an area where radiologically contarinated materials had been
duzped at some time in the past. There were "Caution-Radisactive
Materials"™ signs around the perimeter of this pit. At one time,
a protective dike or berm around this area had washed away and
material from this pit was allowed to move off this site in an
uncontrolled fashion. The dikes had been rebuilt and a concrete
gutter had been constructed on the upslope side of the pit o
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prevent rain or wash water from damaging these pits in the future.
Suzvey instmument readings wizth the Ludlum Mizro-R peter were
nrezxarkable for this area. 3ackgrmound In The immediate arz2a and
for most of the SSFL site was about 20 pR/nr pat= S -
hour). For comparison, in Sizi, the backgTound is about 8§ uLE/hr.

This 20 pR/hT backgmound at SSFL Is ncommal for that alzi
site geology. The highest reading I was 'azle t5 £ind 3
the site area for cver two hecurs was about 30 gR/h> 2 pote
©iz near a location SSTL perscnnel had identified. I also walkxed

down *the natural drainage channel absut a <enth of zile and

—~ocuni the a-sa and racorded between 16 and 20 ur/nr. Recavse =F
<he lack cof iInforzatisn concerming the spill at this site, soil

saxzples weres taken In botlh pits. These pits had arsas wnlic: we-s
cbviously lowest, <that Iis, +where any czainwater <Thaz =igh=s
accumnlate In these pits would evapcrate last. The saxzle is ths

-

upper pif was collected from mud in this lowes:t spot. The sa=zle
will be dhalyczed for camma exitiing isotopes and tritiux =y the
contractor lan. Duplicate samples warz ccllected a2t This sits fo-
guality conTrol., In the cother pi<, a2 sarmple was collecstes =z be
analyzed o gamma exitting isctopes 2T 2 spot wasers oli Moocliog
Tubes" were sticking Thrcugh the surface. Bsth loczztizns wars
marked with & surveyer's flags should additiznal samsles o

bt —]
pag
—— - -— . - g ~—
measaTae S5 D& Jeelel LN a2 JuTiIe.

- — - o - —— amas -

- -

SESFL o Rocketdyne has nct cclilected soll or water sa=msles Tz
De amzlvced Ior tritius, a radicactive isotope of hydérogen. IS the
zzataerials accidently duxmped at this area and sthers sznTaines
Triziuz, there wa2s N0 way i3 Thelr measursment pIoToosl Ts dsTacnt
iT. S5TL persconel could not assure me that materizis Summed 2512
AsT osmmain sriciie, Triztium, with a2 12 vear malf-lile, n2s zzne
—omrough absut Two coorplete halfi-lives since this spill and it is
Tapidly distributaed In the enviromment. This means that 1f ground
cr waterbcrme radiznucslides are traveling towasd The offsize arszg,
Tritiuo will zigrate the guizkest. The samples sslleztaZi asove =2y
verlIly The absense or presence ¢f Tritium.

The second arez visized was called the "Ieazh PielsdV besause
It haZ been used as a sewage leach field at one time. Radisaz=ive
materials had been accidently dumped ints it. S5FTL had iniziatad
a2 zleanup an2 it is p-obatle that most of <he TadicagtiviTy was
contained. Garxma radlatiosn in this area showed berween 27 ans 32
KR/nr with about a 30 pR/hs average. This radiazisn is éue laszely
O totally +to naturally occurring radiocactivity in <he =Tzck
outcroprings in the zrea. One scil sample $o be analvsed f=r za=xz
exitting isstopes was collected in this field a= a iscazizn
identified by SSFL personnel as having "high beta reacdings."

The next locaticn surveyed was Building 05%, a location where
4 Teactor had once been housed. Contaminated items had been
Temoved. The site was ccnsidered clean, except for some sand in
the building itsel?f. Readings were 15-18 KR/hr in the IlmmezZiacze
area. There was a pump installed on the French drainage system fcr
this building and S57L samples i<, Twe water samples wers
collected cirectly Z£rom the pump for radicanalysis, one ZIzr
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clric gamma exitting isoiopes and one for tritium,

The "Cla Cc;nsarvaticn Yard" was surveyed next. This is an arasa

whi=sh had recently been cleaned up by SSFL personnal because of

"ni{zh beta readings.™ The area was unrezarkable at 13 - 15 gR/hr.
No sanples wers collected 2rcm this location Zor radiocanalysis.

We than went £o tha "New Sodium Burn Pit area." It was also
described as having “"previously high beta readings” but again was
unrezarkable at 18 -~ 20 uR/hr. No sazcles were collected for

radicanalysis.

The last site we visited was the site we had been told about
enly the day befors in tha =meeting with BSPL officials. It was
described as "Building 064, the Special Ruclear Materials Storage
Area." An area arcund this gite was in the process of being cleaned
up. I spoke to a technician, M>r. Wallace, who was conducting a
survey of. this area. He showed me an area of 60 pR/hr. I got a
shovel and upon cigging at this locaticn in about a foot was adle
to imcraase the surface reading to 200 uR/hr. Nr. Wallace stated
that about 50 pCi/gm of beta radicactivity had been sean at this
site. SSTL personnel ware unsure o2 the nature or tize of the spill
at this location but were confident it was in the early 1960°'s.
Apparently SSFL environmental surveys had identified this site.
Ona scil sample ¢to bs analvzed 2or specific gamma exitting
radionuclides was collectad at this site, A duplicats was also
collscted foxr quality contrsl of the contractor laboratory.

There are sevaral reasons why I Aid not collect cextain
environmental samples. Vegetation both on and "02f site was of
interest to me. The majority of grassas in the area were dry and
apparently had been that way for sc=e time. I would have saxpled
typiczl forags on which deer night browse, but SS5FL personnel were
unsure about what these might be. Sscond, it night be necessary
once the gamma results are cbitained Izom the contractor to go back
and get samples analyzed for Sr-85/90 or actually collect new
sanples. As you are aware, a contract laberatory for the
radicanalyses was selected without a review of their laboratory
performance. The Sr-85/90 analysis is extremely difficult and
tedicus and it will be necessary £5 verify lab performance before
samples are analyzed so worthless data is not gesnerated.

It is also important to cozment on the audit that was
conductsd by the Department of Energy in Pebruary 1985. This
documant is in preliminary forz 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 this document. I echo
thelir concarns about the wall and air sampling at SSFL and offsite.
Both of these itemsg, as wall z2s environmental sampling in gsneral,
need to be reviewed for adequacy. DOE also identified some problems
in the Radioclogical laberatory but did not do an extensive review.
The lack of a meteorslogical tower onsite was also menticned as a
concern. SSFL uses the EPA code AIRDOS to define dose to affected
offsite areas. However, the tower infor=ation used is from the

-

-
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Bu=bank Airport. Better AIRDOS informaticn could be generated with
~l-se--t-o-site c©r onsite met tower.

. I had rixed feelings about what I saw at SSFL. The staZl was
mos< cooperative and were very willing Lo show us .every‘:.hi.g W
needed £o see. They believe they are 22lng a gcod job.

mme SSTIL Radiclogical Lab needs updating very badly and thi
should be higkly stressed in your report T3 your supericrs. I
dop'+t <hink analvses cf the samples collected Dy our gToup ensite
will show a serious radiclogical health hazaz3. I will resexzve
cormenting on thcose analyses until they ace comzlete.. However, the
SSFL samzling, tiacement of sample locations, and analyses cannct
guarantee that past act-ions have not caused 2Zffsite IiImpacts. IZ
<he environmental progTam stays uncorrected, SSID cannot cuarantae
~nat unfo-geen or undetected problems onsite will not impact the
cffsi=ze environment in the Iuture.

T+~ is a2lso =lz2ar +o me that Rocketdyne does not have a zood

nranie" or where —asiazion has been inadvertently or intenticnally
Guzped onsite. Most of the evidence on sit2 spills is Incompletely
documenzed or anecdotal. DOE or Rocke=iyne should conduct 2
cammileze su-vev of the site, specifically looking Zor cther sciil

azeas. A good szTarT and a valuadle aid Zor These suTveyrs would de

conTrasting with the EZGaS Energy Measurapenls gToup in las Vegas,

Nevada £5T a flvover with their gamma radiaticn counting eguisment.

up is alresz2dv under contract T XIT/NVO. m™is surxvey would

‘ -azidiyv idenzifv potenzial arsas of concerm. Site aerial Teadings
Tlc=t gize

:
b
»hozTc in T=is suIvey.

T will me in =soucsh with you in The near future to discuss The
sestlts of <=he saxples callected af S5FL. II <there ars any
cues<iosns abou: The materizl above, I will be happy < discuss it
with you.

CZ: Mike Bandrowski, Region 9
Robert S. Dver (ANR-461)
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Appendix B-2

Dempsey Results Report
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I. FOREWORD
on July 12 and 13, 1882, personnel from the U.S.

Environmental Proftection Agency went to Rockwell Internationzl's
Santa Susana Field Iaboratorv, near Simi Hills, CA to review
laboratory operations and collect envirommental samples. The
sampies were ccllected £rom specific areas .onsite where evidence
cf radiclogical cr hazardous materials contamination had been
Sound.

’ mhis repert addresses only radislogical analyses perZcorde
by the Zont=rac==r used by ZPA for this project, Controls Zfor

.

Favi-ommen=2l1 P2iluticen, Inc. {(CEZP). Samples wers ccllected and
shipped with EIPA directicn Dy the IPA technical assistance tsaxz
contractcr, Ezology and Environment, Inc.

Delavs ware encounterad during IPR review I CIZIP dzta
pecause 1T was discoversd Thnat CEF had made an srror that raiucel
<he number of radisnucliies that were repeorted. In Crier OO
assurs validity and guality cof data, PR ragussted Comtlsts
speczrzl, zadizisctope linrary, and minimun detectable astivisy
Za=a 2n sach envirosnmoentzl sampie ccllectel, Thils reviasw process
necessitatad that CI? provide addéizional inforzaztisn and sarvad
<5 delzyv This rspoot.

T2A is sztisfied witTh CI? Zaza gualizTy. Reznalysis ol any
saxrlis is unwarrantai.

The tTranszmitzzl sutzitted
The CZZice ¢ Radiztion P-ogra=z
28, 15g2, should be refersnceld
locztions discusses in this rep

e m e AT~ v 3T =
ZI. AZZRTVIATIONS AND TIZIZEME
- ! -5 - - ~ . S - 1 P - -~ -
Savyerza: AZIZrasVviZTIONS 2n2 TeIlms ars2 use2l LI Ue2s58T2.ng L=
analvses:

1. Gamma Iscitopic 2nalvsis - This Is an analyticzl technizue
which uses a devize sensitive =c penetrating gamma Tays callel =0
intrinsic germanium dezeczzr. The samrple, be it scil cr water, Is
placed in a specially calizrazted counting containar, called a
counting geome:irv, for analvsis. Scil samples are cftien dried
Trior <5 placement in <he counting geometry. A specialized

computer is used o recori a spectrum cof gamma energies which Is
them compared with two calibraticn factors - one is an enercy
calibration which deterrines that a "peak" in the spect-um is a
certain energv, and the cother factor takes into account the
counting geometry and thereby enables the computer to convert a
spectum into a specific analytical result. Resulis are oiten
expressed in pCi/L (picocuries per liter) or pCi/g (picocuries
per gram). The fact tha%t an analysis can be expressed in terms ci

1
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a few picocuries per liter or picocuries per gram cften means

—hat the samcle has only backzround levels of radicactivity. In
=his reporz, only gamma emitting isctopes that were detected ars
Liste2Z. The zounting system is capatle cf detecting and

zuantifying many isotopes. To aid the anal if a specific
isotope is sought, a table is often generz <o show the minimux
dezeczatle activity for nuclides not found iIn the sample.

Natural Gamma Emitters - Just about everything - soil, air,
er, foo03d, and living things (including peoscle) contain some

de
Vs
¥

2

[S T4 ]

(N}

[
'
fu e

ot

small amount cf radisactivity that is naturzl or terrestrial in
crigin. Most envirconmental sarmgles will contain scme natural
radicactivicy. These ars elemenits like radiux, lesad, actinium,
—h2lliuam, and zismuth. In the report, the specific radium isotops

found, =adium-226, is abbreviated with the nctation Ra-226. In 2
sizilar- #£zasrhicn, the lead isctiopes encountsrad are lead-212 and
214, thev ars abzreviated Pb-2Z12 and Pb-214. Actinium is

sncsuntared as actinium~228, abbreviated 2c-228. Thalli is

other media. Typically, a scil or other type sample is boiled

found as Thallium-228, akbreviated T1-228, z2nd kismuth is found
as kiszuTh-Zl4, or Bi-Z2l4. Psrhaps the most widely found isctcos
is poctassiur-40, or K-40.

3. Ceslium=-iZ7 - A gamma ray exitiing isotcpe ¢f cesium,
azzreviated Cs-137. Because cf atmosphericzc testing of nuclear
wzapens anéd cther activities, Cs-137 is tyTticzczlly found in most
<.pes cI envircomentzl media. Since It has been produced by, and
cnly =v, man's activities, the concentration variss cuite a tit
Irom »lazs Tz tlace.

4, Trititm - Thisz is the ccmmen name for a radisactive isstope oI
nvirzsgsen, a2r-TrevizzTad ZE-3. It can be producsed in the high
zTzosznsre znd Is ccmmonly found In surfacss wzter in smeall
z2zcunzTs. Tyvziczlly, well water or other prcotacted water is veryv
lcw in Trmitium, so low, in fact, that it is gifficult +o measure
Dy cczmon analvzical technicues. Tritium is zlso be produced in
nucleaxr TsacTcors.

S. Lizguif Scimzillation Counting - This Is 2z labocraztory technigus
used tTc anzlvie samsles with wezk beta emizters, like tritium.
Toe samzls, after scmetimes being purifisd thircugh azestroric
distillzzicn or simrle &istillaztion, is placzeZ in a scintillation
vial anZ a counting "cockTalil" s added. ks a beta particle
sTrikas 2 mclecule cf cocktail, 2 phetcon ¢f ligzht zroportional to
The ensrcy o the beta particle is given c££. This process is
called scintillation. These scintillations are counted
alectrconiczally and are converted into activity in pCi/L using
specifizc calikratison facters.

€. Azegtropiz Distiliation - A method to remsve water from scil
cxr

iz

cyclohexane cr another low beciling pecint crganic hydrocarbon.
As the cyvclohexane bcils, water is carried in the vapor and
condenses in a special container, where it separates from
condensed cvclohexane. Simple distillation of the separated water
Qsually Zcollows to remove other organic matarizls which can

R e bl L g v e hi -
*nterisrs with analysis.
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IIT. ENVIRONMENTAL SAMPLE ANRLYTICAL RESULTS

0l1d Sodium Burm Pit

The 014 Sodium Burn Pit was an area wnhere radiclogicall
contaminated materials had been dumped at some time in the past.
The area was pcsted with "Cauticn - Radiocactive Materials" signs

round the perimeter of the two pits. Walking surveys with a
gamma survey instrument indicated what is probably only
background levels of radiocactivity. The upper pit had mcisture i
the soil at its lowest spot. One separate sample plus a duslicat
was collected in the upper pit to be analyzed for gamma emitting
isotopes and for tritium through azeotropic distillation. One
sample was ccllected in the lower pit for gamma isotoric analysis
only since this pit was completely dry.

Results of analyses are below:

(1 |

Sample Type: Scil

Reguested: Garcma Isctoric, Tritium (by Azeotroric Digtillatiosn)

Gamma Resul<ts:

K-40 9.75 £ 1.83 pCi/g
Drh-2212 0.54 = 0.20
Pr~-214 .19 = 0..8
Ra=-22% 0.56 = 0.18
Ac-228 0.79 £ 0.34
T1-208 0.81 = 0.22
2i-214 0.28 £ 0.20
Cs~137 0.80 £ 0.22
Tritium Results:
E-3 0.39 = 0.11 pCi/g soil



Durlicate Sample cf Upper
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Sample Type: Soil
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Requested: Gamma Isotopic, Tritium (by Azeotropic Distillation)

Gamma Resulis:

K-40 10.10 = 0.76 pCi/g
Pb-212 0.73 £ 0.05
bPb-214 0.40 £ 0.210
Ra-226 0.38 £ 0.09
Ac-228 0.77 £ 0.23
T1-228 0.76 £ 0.10
+  Bi-214 0.42 £ 0.28
4 Cs-137 0.94 £ 0.04
Tritium Resultis:
H2-3 .05 = ¢.02 pCi/g soil
Lower PIit
Sample Type: Scil
Regues+ted: Gamma Isotopic Only
K-40 28.81 = 1.52 pli/g
Po-222 1.%0 =2 C0.12
Po-214 1.31 =20.27
2=22 1.2¢ £ 0.1s
Ac-228 1.82 £ 0.75
T1-208 1.5 £ 0.18
2i~-214 0.87 £ 0.&2
Cs~-137 0.583 = 0.05%

Analyvses from samples co
indiczats what are probably ncrmal or background environm
racdicactivity for this arsza. The kismuth, lead,
and pctassiur are naturally-occurring
Cesium-1237
other locat
ic fallout
the Lower Pit
This is to be exne

lavals c¢f
actinium,

due to
might notice that
the Upper Pit.

thalillium,
radicactive materials.
what vcu'd be exoected at
<he a_mcsnhe

radium,

Tlarm=as

-

in *he 0ld Sodium Burm
an

found at levels similar to
ions in the United States
rox nuclear weapons testing. One
gamma Weve’s are roughly twice
ted since the Upper Pt samples

7 is

were counted wet and lLower Pit samples were dry. In adédition, the
tritium analyses performed on two sam:’es from the upper pit, the
original and duplicate, used the azeotropic distillation method.
In the case of these two samples, tritium levels are consistent
with what would be present naturally and are therefore
insignificant.
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The Ieach Field is the site of a former sewage leach field
that had radioactive materials accidentally dumped into it a2t one
time. SSFL had initiated a cleanup that removed soil down £o
bedrock and then restored the land. Walking surveys with a cacma
survey instrument indicated what is probably only background
levels of radiocactivity. Results of the analysis of the sarmple
collected in this area is below:

Sample Type: Soil

Reqq?stei: Gamma Isotoric Only

1.27 pCi/g

K-40 31.05 =

Po-222 1.88 = 0.09

2h-21 1.1 = 0.18

Ra-225 1.27 £ 0.13

AcT-228 2.15 = 0.73

T1-208 1.58 = 0.17

2i-224 1.4 = C.zZ23

2s-1Z7 2.2 = C.e3
As In The zz2se cf the 012 Sofium 3urn Pit, the isostope
levels encocuntered are representative cof natural Dackgrouni.

m
\f)

, Former Reactor Bullding

!
‘Builéing

Temoved atT some time in the past. Wallking surveyvs with a gamx
instrmument Indiczted background levels of radiation. Supposed
sand from the aresa arosund the building had been contzaminated wi
cobalt-S$0 and a £rench drain had been installed in the subflocr
=0 collect Infilirating gooundwater. This small guantity of water
15 pumpeld To the surface and analvzed. Two separztzs sanmrles ware

ccllected for analysis:

‘QI-_' - - " - L = - e
3uiliing 55 was the locaticn of an gld test reactor Lozt
. -

Sample Type: Water
Reguested: Tritium

-3 1890 = 538 pCi/L

Sample Type: Water
Reguested: Gamma Isotopic

Reportable Gamma's NOT DETECTED

o 5
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There were two findings cf interest on these szxmgles. T
+hat Co-60 or other gamma emitiers were not detectei, and se
that tritium was. It is evident that from the drainage svsiem set
up, that Rocketdyne has successfully prevented Co-50 from ce
cutside this building. However, tritium was found in a levsl
above what could be called a background amount and zmight be
attributable o this facility. Rocketdyne previously <&id not test
water for tritium activity. Rlthough the level enccuntereld is
orders of magnitude below what could be described a2s an
environmental concern, further study is needed to determine <the

-y

crigin and spread of tritium on the S3TL site.

o

4

l s oa .
;Trench Near Building 64, SNM Storace Area

Builiing 64 was described as a Special Nuclear Materizls
S-orage Zrsa. An area around tihis site was in the zrscess cf
being cleaned up when samcles wera ccilacted. This arsa showad
nigher than background gammea rsadings. Two samcles wars
ccilected, an original and a durlicate, and results ars belcow:
Sample Tyoe: Scil
Reguested: Garma Isgtoric COnly

. . DCL/%

m
|
>
l|l (&)
[\

.
.

L ]
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FLBRVO RS BN SRS IR IS (N
O MW o

eNeoNoNoNoNsNe N
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|
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G 2 W
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(B

L

(B}

| S 3]

S e : Scil
Reguested: Gamma Isctopic Only

K-40 . 31.67
Pb-212 1.57
Pb-214 S 1.32
Ra-225 1.43
Ac-228 2.40
T1-208 1.67 0.25
Bi-214 1.67 0.25
Cs-137 367.0 £ 0.6

0.96 pCi/g
.14
c.32
0.18
1.41

(RN R N L O R AR RO S
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In the case 2f both samples, all gamma exITI2rs zTe
-sasonably consistent with background, with the exzeption oI
cesiur-137. This is éirectly attrizutatle to this szill.,
Rockeziyne was in the process cof cleaning up Thls arsa whan tThis
sample was collected. Further samples should be collected o
verify that this cleanup has been comrleted.

IV.SUMMARY AND CONCLUSIONS

Prom the samples czollected at S3¥L, it is evident that
contamination exists on site prcperty. From the levels of
son*tarination detected and their lozation, it is doubtiuvl thas
contamination has spread offsite. SS8FL personnel weres arparentl:
unaware of the cresence of tritium at Building 8. While not an
environmental concernm or health risk, the sourse o tThils tToitiun
needs to be investigated, It should 2iso be documented that the
cesiur~137 around Building 64 is brought back T2 background
levels Zzilowing SSFL cleanus.

In The coriginal report documenting The susvey ani cellectice
cf samples on thnis site, dated July 28, 188%, it was stressad
Tha%< certain tvpes of sacrles were not cclliecsted Sus To Tinos
constraints and difficulcy cf cotaining a conTrastoTr laboraTory
capakle ¢cf perfzcrxing those specific analvses Tegulred. Foro o2
f:ilow-u; séui_, it ig £i-st Tecommended that moTe water saz=zleas
be collecsted and analvzed for Tritiu=. At least 2 resraesentative
grzup of samples should bs analveed Zor strontTiunm-SC, 2 beta
emiTiasr wasse uss2 1s known &t tThe sits. Sincs tTihis anzlysis Is
2ifficult in sczil, vegetazicn, =znf other mesiz, & cscntTracTIT
laboratory must be chgcs=an caresully. It is alsc reccmmendel tThat
vegetation and cther media, specificzlly samsles frcz feral
species be czllected and analvzed as warrantal.

The CZZice cf RadiazTicn Programs -~ Las Vegas Faczillity has
oresented the Regicn & CZZice iIn San Franciscso a prososal T
assist the region and s=Tate in their efforTs tTo brins <he 35T
investigaticn to a clos2 and allay guesticns that nzve ariszan
conzerning the SSFL environmental program.
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Appendix B-3

Remley Response to
Dempsey Review Report
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EXHIBIT 5-1
REVIZW OF DEMPSEY REPORT

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

&3

Las Vegas Facility, summarized Mr. Dempsey’s preliminary findings basad on his

site visit to the Santa Susana Fieid Laboratory on July 12, 1¢88¢. ne ravisw

was performed by Mr. Dempsey to heip the ZPA task force assess ihe resiziive

magnitudesof heziih hazards and environmental concerns and now these concerns

-

might be addressszd. ne report properly states that theres has besen "an
environmentzi mon::ioring program Tor over 20 years at this site"; in fact tIne

program has exisiac sincs 1954, approximately 25 years at the Tims of his

visit.

His raview consistad of a review of an EPA coilection of documan:is on

id Laboratory folliowed pv a vi

R T
[ LA

wm

the Rockwell/Rockszdyne Sania Susana ris
the site, where he discussad the opera:tion of the Rocketdyne snvironmantal

-
|

monitoring laborziory and some of the laboratory procedures. Tnis was
followed by visits to a number of aresas at the site which had been indicatsd
as possibly contzirning radicaciive contamination. The sites were surveyed
with appropriatz insirumentation, and representative soil and waier samples
were taken from the arezs for subseguent analyses. Subsequent to nis site

visit he was reguested 1o write a repor: 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 well

’.J
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documented and acceptable and others he questioned. His surveys of the areas
showed nc raciation readings greater than those associated with naturally
occurring radioactivity, except for the one area near Building 084 known to
hzve been contaminated by a previous spill, and which was being decontaminated
2+ “he time of his visit. Analysis of the samples taken by Mr. Dempsey, as
reported in his memorandum of November 8, 1889, showed only activity
rapresantacive of natural background, except for the soil sampie from the area
near Bui?éing 064 cited above and a water sample from the french drain at
Building C3%. These showed Cs-137 and tritium activities, respectively, above
background but not large enough to represent a hazard to the public. In fact
the ritium was chnaracterized as "ordsrs of magnitude below wnat could be

describac &s an environmental concarn”.

Wnile Mr. Dempsey did not indicaie any items of environmental concern,

ot

he ¢id recommend tnat additional samples be collected for further anzlyses to

O
1]

r~
~

ay 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 ne 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 aucit 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 radiocactive

matarials. 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 predecessérs) 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 resultad in periodic recommendations, which have been

implemented. for the improvement of the program.

#h addition to the continuing overview described above, the radiation
protection program of the Santa Susana Facility was reviewed in April 1982 by
John Handlosar, an 1nde§endent 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 rFacility of Rockwell International”, May 3, 1981. That

report contains the Foliowing 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
38, and therefore below all the regulatory limits.

"Considering the philosophy of Rockwell, the knowledgeable staff, the
equipment avai]abje and the facility, I believe that living in the
neighborhood of SSFL poses no risk from the radiation or the radicactive
material part of the operations. Even if Rockwell relaxed its

standards, the constant vigilance of the regulatory inspectors would
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keep the radiation part of the activities beiow the permissible limits."
The report also discusses the environmental and contamination

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,

evolving Rockwell programmatic objectives and continuous oversight by DOE anc

the reguiatory agencies. Even with these types of appraisals, arrangementis

ave Deen made for a compiete peer raview of the program by an independent

o0

corsuitant in accord with Mr. Dempsey’s impiied recommencations.

A number of questions about individual parts of the monitoring program

‘nad in the report. Thess can be characterized as foilows:

are out

1. Use of gross anaiysis for alpha and beta radioactivity.

2. Questionabie analysis of soil samples.
a. Sieving of samples to obtain uniform pariicie size.
b. Heating of soil samples to 500°C prior to counting.
c. Inadequate correction for seif absorption in samples.

d. Use of copper vs. stainiess steel planchets for counting.

(12

Apparent lack of spiked sampies for internal quality control.

3. Questionable counting efficiency for analysis of water samples.

4, Questionable analysis of vegetation samples.
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a. Washing of samples

b. Ashing at 500°C
Lack of samples from feral species.

Questionable analysis of air samples.
a. . Counting times
b. " Counted in poor geometry

c. No indication of calibration of air samplers

Questionable practices in radiation field measurements with

thermoluminescent dosimeters (TLD’s).
No analysis for tritium in water samples

No meteorological tower at SSFL to provide data for use with AIRDCS to

calculate offsite dose.

Incomplete documentation of spills and other discharges of radicactive

material onsite.

are addressed by number below.

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 fission



2.0

-

No.:. NOO1SRR140115
Page: B-30
products, activation products, or special nuclear material, and separate
+hese from naturally occurring radiocactivity. 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 indizated the presence of potentiazl contamination from other than

atural sources, additional assessment and evaluation is performed using

>3

amma specirometry and/or radiochemistry. These additional methods are

3
£}

(Yo

u~Ticient to provide appropriate determination of ine radioactivity

n

present. Results of the gross radioactiviiy measurements have been

rapor<ad routine’y in annual reports and submiited to both Federal and

(V3]
ot

[2})

zzze reguiatory agencies, the Depariment of Energy, and other

inizrestac orcanizations and provide a long term rscord of environmental
racicactivizy at the site. Copies of recent issuss of these reports are

inciuded in ihe license application.

The soil sampiss are sieved to eliminate pebbles, which if included
wouid result in a Tower value for the concentration of radicactivity and
wouid alsc contribute to increased szl absorption in the soil sampie.

he correction for self absorption for aipha activity is determined by

us

(1}

of sieved soil spiked with enriched uranium. Beta absorption is
detarmined by use of potassium chloride of the same mass as the soil
sampie. Acain 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.

The procedure for heating soil to 500°C has been in use in this
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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 Faciiity
Radiochemistry Procedures Manual," and HASL-300, "Environmental
Measurements Laboratory Procsdures Manual," respectively. These
procedures call for the baking or ashing of samples at 50C°C in the
ahgqysis for strontium and cesium. The possible loss of cesium in the
heating of sampies to 500°C has been investigated empirically in our

<

laboratory by analysis of soil contaminated with Cs-137. ne counting

of samples before and aftesr heating to 500°C showed no observabis

-t

13}

-
i

,"

a.

rences in the counting rates. Further, our proceduress have been

-

ound satistactory in both NRC and DOE raviews.

Absorption of zipha radioactivity in soil has been detsrmined with Tocai
soil spiked with enriched uranium. Verification of the correciion
factor for the absorption has been obtzined with analysis of spiked
sampies 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 the
same mass as the soil. This correction is quite satisfactory for
natural activity but will resuit in too small a correction factor for
16w energy beta emitters, such as Co-o60 and Cs-137, and too large a
correction factor by about a factor of two for Sr-80, which is

accompanied by its Y-90 daugnter. However, when increased beta activity
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is found, selected samples are analyzed by more specific methods. such

-

as high resolution gamma specirometry for Co-60 and Cs-127 and

radiochemistry by an outside laboratory for Sr-80.

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.
Anéﬁysis of water samples includes mzking the samples sligntly acidic in
preparziion of the sample for counting. Because of this. stain
stz2el pianchets are used to avoid corresion. The copper planchets are
used for soil analysis, since ithe copper gives somewhat ower

background.

"Blind" spikad samples to be anaivzec zlong with the asnvironmentz:
samples have not been routineiv ussc. However, samplies sopiked wizh
enriched uranium and KC1 ars used in counting all the environmental soi’
samples. This assures proper calibration and performance of the

laboratory counting equipment.

The questionad quotad counting efficiency of 50% for betas was ¢iven to
Mr. Dempsey on the occasjon of his visit as a rough approximation. He
then erroneously assumed thezt we use that value in the anaiysis of
samples; that is not correct. The actual counting efficiencies are
determined for both thick and thin sources with each set of

environmental samples and ars used in the analysis of the samples.
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The vegetation analysis program was designed specifically to analyze for
radioactiviiy uptake, since the soil, water and air monitoring programs
were aimed at detecting contamination from releases from Rockwell
activities. Thus it was necessary to assure removal of any external
contamination on the samples prior to the preparation for counting. For
the purposas for which the program was intended, the Rocketdyne
procadure is correct, and Mr. Dempsey’s suggestion is inappropriate.
L
The ashing of vegetation samples at 500°C prior to counting is included
in the procadures in both the EPA Manual and the DOE Znvironmentzl
Measursments Laboratory Manual referenced in 2.b above. OQOur procadures,
described in Document NOQOIDWP0O008, "Radiologiczl Environmentzl
Monitoring Program Sampling Procedures, Analysis Procedures, and
Radioactiv iy Mezsurement Methods", July 18, 1984, which is attached
ners, are consistant with the referenced EPA and DOE procedures and have

been found satisTactory in both NRC inspections and DOE reviews.

Hunting is pronibited at the SSFL, and there is no indication that
animals present there make any contribution to the human food chain.
Therafores 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 beesn analyzed. Results of these show no Cs-137 or Co-60
and concentrations of K-40 of about 1.35 pCi/agm and uranium and thorium
alpha activity of about 0.07 and 0.23 pCi/gm, respectively. The K-40

activity ‘s consistsnt with the average concentration of 1.6 pCi/gm for
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the "average man" as derived from models in ICRP No. 23, "Report of the

Task Group on Reference Man", October 1574. The lack of cesium and

cobalt indicate no uptake of fission products and activation products.

Mr. Dempsay’s concerns about the analysis of air samples appear to have
resulted from either a miscommunication or a misunderstanding during nis
visit. He indicated that the procadures were well documented and
aq}eptab?e. but that a counting time of 10,000 seconds was used on z bag
of Toose filters instead of the "at ieast 38,000 seconds" in the
procadure. further the procedure stated that samples were to be countead
in a Marineili beaker - not Toose in a bag. Two errors are eviden:
here: First the counting time in the procadure was for a composits of
filters to be counted in the Marinelli bezker to obtain data accspizbile
for the monitoring program. The counting time of 36,000 sec was &
typographical error in the procadure that was reviewed by Mr. Dempsay
and should have read at least 3500 sec, which was the time normaily
used; this nes been corrected in the procadure; secondly, the bag of
filters that was being counted during his visit was a scanning operztion

0 get a cursory evaluation of the filters. Final counting in analysis

ct

o
—+
t

he filters is always done with the Marinelli beaker, and it was
incorvect 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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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 siie are
monitored to obtain measurements of natural background radiation. We do
not understand the questioning of normalizing the doses for altitude;
théfunnormalized 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 coniribution from our
activities more evident. The normalizing factor was derived from data
on various locations in the U.S. as presented in "tnvironmentai
Radioactivity", by Merril Eisenbud, published by McGraw-Hill Book

Company in 19€3.

There is apparently some misunderstanding or lack of communication
relative to the data from the dosimeters placed by the State of
Caiifornia. The data had been indicated as unavailabie 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 tc the annual report, since
both the State data and Rockwell cdata are presented and comparad in a
later report; viz., Document NOOITI000301, "Annual Report on
Radiological Controls-1988", May 12, 1989, which is included as a part
of tne 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 with

Co-80 and Cs-137 sources. Tneir results have yet to be reported.

Extremely Titile tritium was produced in the types of resactors operzied
at SSFL, and there have been essentié11y no other available sourcss for
contamination. The permittad conceniration of tritium in water in
unrestricted areas as given in Tabie II of Appendix B to 10CFR20 is 3 x
1073 4Ci/ml or 3 x 10% pCi/7. In addition Footnote 5 to Appendix B
states that a radionuclide may be considered as not present in & mixture
if the ratio of the concentration of that radionuclide in the mixture to
the concentration for that nuciide specified in Table II of Appendix B
does not excead 1/10 or 10%. Thus it has not been necessary to analyze
for tritium. This is corroborated by the results of the analysis of the
water sampies taken by Mr. Dempsey, wnich showed a tritium concentration
of 1.89 = 0.54 x 10° pCi,/1, which is only 0.06% of the concentration

permitted in Tabie II.

It is agreed that better AIRDCS information could be generated with a
closer-to-site or onsite metesoroiogical tower. However, the use of the

data from the Burbank Airpori for the SSFL site is consistent with the

12
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EPA’s general guidance on the use of-meteoro1ogica1 data, as given in
EPA-450/2-78-027R, Guideline on Air Quality Models {Revisad), July 1986.
This guidance states "Five years of representative meteorological data
shouid be usad when estimating concentrations with an air quality model.
Consacutive years from the most recent, readily avzilabie 3-year period
are preferred. The meteorological data may be datz coiiectad either
onsite or at the nearest National Weather Service (NWS) station ...the

o - . - .
ue of 5 years of NWS meteorologial data or at least 1 year of site-

specific data is required.”

The use of at least five years of data covers the naturai variability in
the metsoroiogical concditions from year to year. For purposes of
modeling potential impacts, use of most recent datz is not critical.

The data for the Rockweil modeling are for the 5-vear period 1960-54

inciusive accumuiated at the Burbank Airport by the National

Oceanograpnic and Atmospheric Administration (NOAA}.

In addition the use of the Burbank data has besn approved for the site
by the EPA in its recent release of the software and User’s Guide for
AIRDQOS-PC to be used to determine compliance with Clean Air Act NESHAPS
radionuciide standards for Department of Energy faciiities, as described

in the attachad 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 annual

13
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individual exposure in a five mile radius of the site to be only 1077
rem. The average annual individual exposure for people in {he ring
around the site with radii of 10 and 20 miles is only 1.1 x 107'° 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 expecsure would
result in negligible effects on the general pubiic and the environment.
v
It is doubtful if complete documentation of all spills and releases of
radioactivity at the SSFL site could ever be retrieved. 7his situation

-
|
i

basically exists for any site at which major research anc deveiopment

activitias with special nuclear materials and radicactive materials have
been conducted for an extended period such as the approximatestly 235 years
of activity at SSFL. Incidents involving minor spiils anc reieases
were cleaned up, and any radicactive materials were dispcsad at an
approved site. Surveys were made to assure the clean up was
satisfactory, and these survey results have been retained as rezquired.
The incidents were reported in internal memoranda. Incidents which
require formal reporting to appropriate agencies have besn documented in
formats dictated by the agencies and have been retained as reguired by
the agencies. Over the years many of the files in which these memoranda

and reports were retained have been discarded, as permitiad by DOE and

NRC requirements, and thus are no longer available.

It has long been recognized that it would be necessary tc conduct a

detailed survey of the SSFL site prior to releasing the site for

14
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unrestricted &se. 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
jnspection by the agencies. As part of the program, surveys of 25 areas
either known or suspectad to have Tow-level contamination were conducted
duﬁgng 1987-88. These surveys showed only six of the areas to have
detectable contamination. Decontamination of the areas and final
surveys to permit re]eése of the areas for unresiricted 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 fiyover of
the site was made in 1978. This showed no mzjor contamination but some
arezs were obscured because of activities in progress with rather large

guantities 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 visit

15
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and from the lack of time or opportunity to obtain a more corﬁp'l ete
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.

Th{ 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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Appendix C

Berger Report
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DEC 22 1988 iy
W

Ar. Jon Nagamaisu [/Z[]V

Rockwe’l International

Rocketayne Division

Dept. 297, 035, AA24

6623 Canoge Avanue

Canogs Park, CA 91303

Nezr MrNagamaIsu:

Zncios2Z is a copy of 4ne Jak Riags Associatad Jniversities O 4y} re
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December 12, 198°%¢

Mr. William E. Murphie

U.S. Deparzment of Energy

SFMP Project Manager

Decontamination and
Decommissioning Division

Office of Environmental Restoration
and Was}e Management

Washingtén, D.C. 20545

Subject: REVIEW OF SURPLUS FACILITIES RADIOLOGICAL MONITORING
AT SANTA SUSANA SITE - FINAL REPORT

Dear Mr. Murphie:

Enclosed is the final report of ORAU's review of the Santa Susana Field
Laborazories (SSFL) radiological monitoring prograx as relatec <o idencifying,
characterizing, and decommissioning surplus facilities. This report
incorporates comments received from Mr. Hartman ol the San Francisco Operation
0Zfice and Mrz. Tuttle of Rockwell.

If chere sre guestions or comments regarding this document, they -may be
referred To me at F.S 626-2305.

Sincerely,
/W/
James D. Berger, Director
Environmental Survey and
Site Assessment Program
JDB:jls

Enclosure

cec: J. Bartman, DOE/SAN
M. Harmon, DOE/EM
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REVIEW OF SURPLUS FACILITIES RADIOLOGICAL MONITORING
SANTA SUSANA FIELD LABORATORIES
VENTURA COUNTY, CALIFORNIA

Prepared by

J. D. Berger

Environmental Survey and Site Assessment Program
. Oak Ridge Associated Universities

R

INTRODUCTION

In May 1988, the Department of Energy (DOE) conducted an internal review
of environmenzal accivities in Area <V at the Rockwell/Rocketdyme-operated
Santa Susana Field Laborazories (SSFL) Site in Ventura County, Callifornia.
Wnile this survey did not find evidence of environmental problems, representing
an immediate threat to human healzh, it ¢id identify the presence oI Zacilicies
and land areas containing residuzl hazardous and/or radiological substances
from previous site operations. These residual materials are considered
potential sources of soil and/or groundwater contarination; severzl areas of
groundwater contamination by chlorinated organics were also identified, and an

erpanded groundwater monitoring prograr was recommended.

Findings of this survey generated concern by residents of su:rounéang
communities. In response to these concerns the Environmental Protection Agency
(EPA) Region 1IX created a Work Group to ensure coordinazec 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-AC05-760R00033 wit the
U.S. Department of Energy.

December 12, 1989
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monitoring program, but it concurred with the 1988 DOE survey findings that the

site does no:r represent an imminent health or environmental hacard.

Results of <the DOE and EPA surveys, incdicating radioactive material
contamination of facilities and land areas and identifying deficiencies in the
SSFL radiological monitoring program, raised concerms at the DOE San Francisco
Operations 0OZIfice (DOE/SAN) and the DOE Office 0f Nuclear Energy (DOE/NE},
regard¢ng che czpabilities of <the Rockwell/Rocketdyne program to accurately
assess ﬁge racdiological status of its facilities. The DOE/NE Division of
Facility and Site Decommissioning therefore requested that the Envi-onmenteal
Survey and Site Assessment Program of Oak Ridge Associated Universities (ORAU)
review the SSFL radiclogical monitoring program, relative to capabilities Ior
identifying, characterizing, and decommissioning sties associazed with past andé
current DOE czivizies. Mr. J. D. Berger, Director ol the ORAU Envicronmentzal
Survey and Site Assessment Program (ESSAP), ané Dr. C. F. Weaver, Senlior
Radiochemist wiczh <the ESSAP, visited the SSFL Site on September 2£-29, 1989.
Discussions wizh SSFL staff members, document reviews, Zacility tours, and

lipited <independent <radiologicasl monitoring of several facilities were

na:z =ime. Because of conflicszing schedule dexands, severzl key

SSFL Radiacion an

conducted at

(o

(3]

Nuclear Safety staff were unavailadle during por:zions of the
site visiz; additionzl documentation was thus requested and was provided t the
ORAU reviewers az a Later date. The findings and recommendations resulzing

from the ORAU review are presented in this report.

SITE DESCRIPTION

The Santa Susana TField Laboratories Site is located in southeastern
Ventura County, about 47 kilometers (29 miles) northwest of Los Angeles, at the
western border of the San Fermando 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
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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 10° C zo the
mid 20‘s: <the region is semi-arid with a mean rainfall of absut 43 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 llz;,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 SSFL 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 o
nuclear reactor svstems and components. In 1966 <the Energy Technology
Engineering Cencter (ETEC) was established at this Site to provide engineering,
development, anc testing of components Zor the Liquid Metal Fast Breeder
Reactor Program. Ithough primarily conducting programs Ior DOE, the site has
alsc conducted activities for the Nuclear Regulatory Commission, Department of

Defense, and other governmment related or effiliated organizations and agencies.

Numerous facilities and associated land areas have become contaminated --
either as a result of their intentionzl use with radicaczive material or
inadvertently -- with low-levels of radicactivicy. Potentiel radiocactive
contaminants idencified at this site include uranium (depleted, natural, and
enriched), plutonium, americium-241, £ission products (primarily cesium-137,
and strontium-90), activation products (cobalt-60, europium-152, nickel-63,
promethium-147, and tantalum-182) and tritiumw. As facilities were removed from
service, Rockwell performed decontamination and/or stabilization. In 19&5
Rockwell /Rocketdyne initiated a project to survey or resurvey selected sites

where knowledge of the radiological status was felt to be inadequate.
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FINDINGS

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 Nuclesr Safety group is
supported* by Radiation Instrument Services (three staff posizions). Most of
the individuals in these organizations have multiple years of experience in
radiological monitoring and control related activities at SSFL; several of the
key individuals have been at the SSFL for 25-35 vears and are thus well
acquainted with site activities and the history of radicactive materials usage
at the sice. t the present time there are =wo vacancies on the Radiation and
Nuclear Szfety staff and one vacancy on the Radiation Instrument Services
staff; replacement of these vacancies is being pursued. In addéition, the head

of

the laboratory operations has announced intentions <to rezire in
approximately six months; replacement efforts and cross-training in laboratory
activities have not yet been initiated. Several staff members appear to have
the mzjor portion of the site radiological monitoring responsibilities, without

provisions for complete backup in their absences.

hAlthough <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 placeé 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 operactions.
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Equipment
Portable radiological  monitoring and 1laboratory 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 calibrazion was current
for the instruments observed during the site visit. Laboratory analytical
instrumenéétion includes a low-background gas proportional counter and a pulse
height analyzer with a 15% high-puricty germanium gamma detector. The
leboratory 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 calibrazion.) Although the proportionsl councer and
gamma spectrometer are adeguate {or most of the radionuclides ané sample media
anticipated at SSFL, certain specific analyses, e.g. ZIsotopic piutonium,
strontium-90, and tritium, must be performed by an outside commercial

laboratory. Tne vpresence of <tritium, promechium-147, and rnickel-63 as

-
1

potentiazl radionuclide contaminants may justify the on-site capabil

[}

ities for
measurement of these low-energy beta emitters in water and on £ilter papers
(smears and air samples); acquisicion of a liquid scintillation counter would
provide that capabilicy. Implementing wet chemistry capabilicies is not
considered appropriate with the current staffing levels and anticipated sample
load.

Procedures

SSFL has documented procedures for many aspects of the radioclogical
monitoring program; however, detailed standard operating procedures have mnot
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, and
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Radiocactivizy Measurement Methods,” but there Is not a coxparable 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. t should be pointed out that individual
facilizy 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 resﬁonse to
recent ﬁuq;: recommendations.
e

SSTL has reviewed guidelines for residual radicactiviry, relative to land
and facility use without radiological controls, presently used by the DOE and
NRC, ané has adopted the most restrictive £ the vealues wnen there are
differences between the guidelines. The guidelines being used for surface
contamina=ion of facilities are those used by both the NRC anc¢ DOE's Division
of Facility and Site Decommissioming. Exposure rate guidelines az SSFL (5 sP/h
above background) were adopted from NRC practices for reactor £facilicy
decommissioning; they are more restriczive than those being used by DOE and for
non-reactor NRC-licensed <£facilicies. 7ith exception of FRa-226, Ra-228,
chorium, and uranium, neither the DOE or NRC have established generic
guidelines for residual concentrations of radionuclides in soil. Inszead, such
guidelines are developed, as needed, on a site specific tasis. Therefore,
guidelines for such radionuclides as Cs-137, Sr-90, Pu-239, Ki-€3, and Co-60,
woich are potential contaminants at SSFL, have not been established. Rockwell
has been using soil contamination guidelines of 46 pCi/g for gross zlpha and
100 pCi/g £for gross beta (cthese 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 Zox
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
activicy. 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 of
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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

monit :in{ program.

Field survey techniques (sampling and measurement) are consistent with
those in use by industry, govermment contractors, and regulatory organizations,
involved in  facility decommissioning activities. Ins-rumentation and
procedures are capable of measuring surface activity levels with adequate
sensitivity to assure that current federal guidelines are being satisiied.
SSFL also performs statistical ansalysis of all survey data to demonstrate, on
the basis of cuzulative probabilities, that there is greater than a 90%
confidence level <that guidelines are met. ORAU has had occasion to perorm
confirmazory evzluazions of several Rockwell £facilities, which were Deing
decommissioned Zfor release from NRC license restrictions. These included fuel
fabrication areas at the DeSoto site (in Canoga Park) and the TO055 (mixed
oxide) and TO0%3 (L-85 reactor) facilities at SSFL. 1In each case, it was the

finding of the confirmatory survey that Rockwell's decommissioning activities

were effective and that ta were adeguate and accurately described the
radiological sctatus of the £facilicy. 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
gammz-emitiing radionuclides for removal. Exposure rate measurements

at 1 m above the surface are used for the acceptance survey, following



No.: NO0O01SRR140115
Page: C-12

decontamination. Based on findings of limited EPA and ORAU monitoring
at Building T064 (see page 1ll) the scanning procedure does not appear
to be effective in identifying &ll gamma "hot spots™ and the

instrumentation and/or technique should be reevaluated.

¢. & comprehensive listing of detection capabilities (sensitivities) for
the various field survey equipment and survey techniques should be
developed.
e
with some exceptions, laboratory procedure are also consistent with those
used by other organizations performwing decommissioning activities. One of the
areas of concern is the past reliance on gross alphe and gross beta analyseskof
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 cesiur and strontium (and possibly other
radionuclides) =£rom soil samples, during & drying/ashing cycle at 500° C.
Procedures at EPA and DOE analytical labs typically recommenc temperatures ol
450° C to 480° C, without identifying concern for volatilization of cesium or
strontiux. Alchough <the ORAU laboratory stafZ does not believe that
volatilizs=ion of these two elements should be a potential problem at 500° C,
they recommend reducing the temperature to 450° C, to be consistent with other
standard procedures. The effect of such temperatures on other potential

contaminants should also be evaluated and laborazory procedures adjusted

accordingly. In the gamma spectrometry procedures, photopeaks wnich sre
potentially encumbered, are being used for determinmation of certain
racdionuclides, For example, the 186.2 keV peak is being used for Ra-226 and

the [83.7)kev po L£ficulctes 1 ing

\\_;’)xe peak for U-235. Difficulties in resolving these close peaks and
possible shifts in peak location could resul: in misidentifying contaminants
ancd/or miscaliculating concentrations. Use of alternate photopeaks, such as the
Bi-214 (Ra-226 daughter) 609 keV peak (equilibrium status must be considered)
and the TU-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, ané an equilibrium state is assumed.

This approach will greatly underestimate the U-238 level in the case where the
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contaminant 1is processed uranium, such as 1is the case at SSFL. If gamma
spectrometry 1is 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. .
Z

The QA (quality assurance) program, relative to radiological monitoring
for facilicy decommissioning, is described in the Rockwell procedures document,
"Radiological Eavironmental Monitoring Program Quality Assurance.” Wnile 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 3in accordance with the established SSFL procedures and
appropriate Zor <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 contzol) 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.
Alchough the SSFL procedure requires documentation of personnel gqualiZlications
for the ~various program activities, records supporting training and
certification in specific laboratory and field survey procecdures could not be
provided. Periodic intermal 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
audics performed Dby other Rockwell organizacions, DOE, or outside
organizacions.

The laboratory perZorms analyses of spike, blank, duplicate, replicate,

and split samples, but the minimum frequency or percentage of such control
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analyses is not specified. The laboratory slso participates in the DOE/EML
interlaboratory comparison program £for selected radionuclides in air, wazer,
vegetation and soil samples; results have been acceptable, based on a review of
9/88 and 4/B9 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
evaluaze the pe:formance.of such vendors.

.

Indebendeﬁc Monitoring of Selected Sites

Limited gamma monitoring with a sensitive sodium lodide scintillation
decector 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. TFindings are described below:

Conservation Yard
Contaminazed surface soil had been recencly (August =~ 7¢% - ~om

abous a 100 m? zrea in the Conservation Yard (also kn-

Yard). The contaminant was identified as Cs-137; level_ .:i_-.

th

100 pCi/g (gross beta). The <£follow-up survey report had not ye:
completed. Thorough near-surface gamma scans were periormed over
remediated area, and random scans were conducted at other locations in the
Conservation Yaré. There was no evidence of residual surface contamination by
gamxa erxitting radionuclidés (the instrumentation used Zor this survey is
capable of identifying small areas of surface Cs-137 contamination at

concentrations of less than 10-15 pCi/g).

0ld TO28 Building Site

Building TO28 was originally a small test reactor facility and portions of

the building were later used for uranium metal alloy operatioms. The upper

10
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story of <this facility has been removed; a survey in November 19EB concluded
that cthe 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 radiocactive materials at the nearby RMDF facilirty.

This condition decreased the ability to identify very low levels of residual

o

contamina%ion in small areas by the gamma scan; however, as with the
Conservation Yard arez, no evidence of localized elevated readings, which would

suggest significant residual contamination, were detectec.
Building TO64

Portions of the paved grounds and soils area near the entrance to the TO064
(Source and Special Nuclear Material Vault) Building became contarinated in the
early 1960s and partial cleanup was performed at that time; more recently
(August and September 198¢) further remeciation was performed. The contaminent
was identified as mixed Sission products from & leaking (but empty) shipping
cask. Cleanup involved excavation of soil to remove an estimatec 100 z2 of
contaminated acea. Cleanup was based on meeting a 5 pR/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 spectrometTy
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 6é) 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 a: the site, which may be in excess of the DOE
guidelines. Because there is no generic DOE guideline Zor Cs-137 in soil, SSFL

will be evaluating the residual contamination, using the RESRAD progran.

11
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General above-background gamma levels and several "hot spots” were noted
in a portion of the excavation, containing & clay pipe (similar to tile sewer
piping). Radiation and Nuclear Services personnel could not identify the
purpose of the pipe or its oucfall 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
iiquids and whether there was an old leach field in the vicinity of the TO64

Building, which might be contaminated.

.

e

Sodium Burn Pit

A December 1987 systematic survey of the Old Sodium Disposal Facilicy
(Soédium 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 mnot address subsurface
conditions; however, the potential for subsuriace contamination exists because
cleaned items were previously bu-ied near the pit and the integrity of the
sodium reacting pool (pit) is unknown. Gamma sucIace scans of the pad, the two
former ponds, and some of the adjacent area, including several surface runolf
pathways, identified only several small areas of elevazed direct radiation in

che ponds. These areas were the same ones identified by the July EPA survey.

Cateh Pond and 01d Leach Field Area for the Radioactive

Materizl Disposal Facility

Southwest of the Radioactive Material Disposal Facility (RMDF) 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
RMDF 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 conducced.

12
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To the north of the RMDF there is a land area which was inadvertently
conzarinated with Cs-137 and Sr-90, due to an accidental release to the
facilicties 1leach field and a surface spill from a waste treatment operation.
Cleanup was performed in 1678; 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
conduc:edz/on the hilliside berween the RMDF and the leach field. 0f the known
or suspected contaminated facilicies at SSFL, this area is the nearest to the

site property line.
Summary o Independent Monitoring

Results 'of the limited independent monitoring were consistent with the
earlier Zindings of Rockwell and EPA. They also indicate that the Rockwell
monitoring program Iis capable of identifying significant areas of residual
radioactive contaminazion. Alcthough monitoring at two of the sites (the 0id
Conservation Yard and the T028 facility) indicated that remediations at these
sites have likely been effective in reducing residual activicy to within the
applicable DOE guidelines, small areas of contaminated soil may still be

present at the T064 facilicy.

tatus of Site Radiological Conditions

In 1985, SSFL initiated a project to identify facilities in Area IV, 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 remediarion 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 discussicns with Radiation and Nuclear Sexrvices staff
indicated that the surveys concentrated on surface conditicns and only minimal
informatiou is avallable on subsurface conditions at most of the sites. Prior
to installation of che site sewer system, many of the facilities had leach
fields to which potentially contaminated 1liquld wastes could have been
discharged; with only a few exceptions, radiclogical conditions of these former
leach fields have not been dJeternined. Subsurface contgminacion is aelso
possibli} in the vicinity of the 0ld Sodium Burm Pit, the RMDF and assoclated
areas such as the catch basin, and other fac{ifities where surface contaminztion
has already been fdentiffed. There are other facilities and land areas where
radioactive materials were previously used, but which were not includad in the
1987 end 1988 survey project. For these reasons it is ORAU's cpinion that the
extent of radicactive contamination on the SSFL DOE property has nut yet been
thoroughly determined. It should be noted that the environmental monitoring
program at SSFL has not identified any evidence of offsite migration of
radioactive contamination In surface runoif or groundwater.

The San Francisco Operations Cffice of DOE has direéted Rockwell to
prepare a complete 1listing of the facilities and sites, where radionuclides
have been used st SSFL a#nd to provide copies of Jdocumentation which nes deen

developed for these areas. -

SUMMARY

At the request of the DOE’'s Division of Facility and Site Decommissioning
Projects, cthe Environmental Survey and 5ite Assessment Frograw of Oak Ridge
Associated Uaiversicies performed & review of the radiclogical monitoring
program at the Santa Susana Fileld Laboratories Area IV =zlte during Septecber
end Octover 1989, The review consisted of discussions with SSFL staff,
document reviews, facllity visits, and 1limited radiclogical moniZoring.
Findings of this review identified no evidence of radiologicai conditions wnic
pose an imminent threat to public health or the enviremment. The radiclogical’
mwonitoring program has a streng basic foundation of capabilities in fts sztaff,

eguipment, and procedures. There are aspects of tha program wiiich shotld 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
jdentified are related to activities or 1lack 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 ;é;.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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FCOMMENDATIONS

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. [Evaluate potential low-energy beta analytical needs to determine

whether acquisition of & liquid scintillation counter would be cost

effective.

Develop additional decailed procedures, covering aspects of the
racdiological monitoring program such as monitoring surveys and
measurement of surface activity and exposure <Iates. Finalize
revisions of procedures, as appropriate, and establish a regular

schedule for procedure review anc update.

Develop guidelines £or residual concentrations of radionuclides in
soils ar SSFL. It is suggested that the DOE RESRAD program be used
for this purpose.

Use gross alpha and gross beta soil analysis only for screening
purposes; develop radionuclide-specific analyses for evaluating soil
contamination levels.

Implement referencing of surveys to state and/or USGS grid systems.

Review surface gamma scanning procedures for improved identification

of "hot-spots" and small azreas of contamination.

Develop a list of equipment detection capabilities.

16
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(Yo

Modify  drying/ashing procedufe for soil to reduce the peak
temperature to 450° cC. Also, evaluate possible effects of

temperature on loss of other potential contaminants.

10. Evaluste use of alternate photopeaks for gamma spectrometry of

certain radionuclides.

11. Obtain & simulated soil matrix standard for gamma spectrometer

';calibra:ion.
12. Develop & 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 programr to assure periodic comprehensive
audits of radiological monitoring activicies, related to
decommissioning. This prograr should include internal audits and

audits by Rockwell, DOE, ané extermal 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 radieclogical
status of the entire SSFL irea 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 pguidelines, including site-specific guidelines for soil,

as established by the DOE's Surplus Facilities Management Program.

17. Conduct additional investigations of gquestionable conditions,

identified at the remediated are of the T064 facilicy.

17



No.. NOO1SRR1401i5
Page: C-22

BIBLIOGRATPHY

U.S. Department of Energy, "Environmental Survey, Preliminary Report, DOE
Activities at Santa Susana Field Laboratories, Ventura County, Califormia,

DOE, Washington, D.C., February 1989.

U.S. Environmental Protection Agency, memorandum, "Site Visit to Santa
g

Susana Field Laboratory Operated by Rockwell/Rocketdyne," EPA 0ifice of

~Radiaf}pn Programs, lLas Vegas, Nevada, July 28, 1989.

U.S. Environmental Protection Agency, "Santa Susana Field Laboratory Site

Report", EPA Region IX, San Francisco, California, July 31, 1989.

"Summary of Environmental Restoration and Waste Management Plan Provisions
Relevant to the Santa Susana Field Laboratory," attachment to memo from
Donald W. Pearman, DOE San Francisco Operations Office, September 15,
1989.

"Listing of Locations in the SSFL Area IV associated with radiocactive
material,” September 1989, attachment to letter £rom R. J. Tuttle

(Rockwell) to R. Vzille (EPA/San Francisco), October 2, 1989.

Rockwell Intermational, "Rocketdyne Division Environmental Monitoring and
Facility Effluent Annual  Report, DeSoto and Sanza Susana Field
Laboratories Sites, 1988," RI/RD8%-139, May 1989.

"Radiological Environmental Monitoring Program,” procedure NOCLSRR140094,

August 8, 1386 (with pen and ink revision, September 1989).
"Radioclogical Environmental Monitoring Program Sampling Procedures,

Analysis Procedures, and Radioactivity Measurement Methods,” procedure

NOO1DWPO00008, July 18, 1985 (with pen and ink revision September 1989).

18



10.

11.

12.

13.

14,

15.

16.

No.: NO01SRR140115
Page: C-23

"Radiological - Environmental Monitoring program Quality Assurance,"
procedure NOO1DWPOOO009, October 3, 1984 (with pen and ink revision

September 1989).

Rockwell Intermational, ™Annual Review of Radiological Controls - 1988,"
NOO1TIOO00301, May 12, 1988.

"Radiological Survey Plan for SSFL," 154SRR000001, September 25, 1985,

'Radigiogical Survey of the Sodium Disposal Facility - Bullding T886,"
GEN-ZR-0004, June 3, 1988.

"Radiological Survey of the Source and Special Nuclear Materizl Storage
Vault TO064," GEN-ZR-0005, August 19, 1988.

"Executive Summary of the DOE SSFL Site Radiological Survey," GEN-ZR-00153,
October 10, 1988.

"Radiological Survey of the 0ld Conservation Yard {Salvage Yazd)"
GEN-ZR-0008.

Additional radiological survey reports for facilities T009, T513, 0ld R/A
Laundry Area, Plot 223, areas between SRE and RMDF, areas between KEWB and
RMDF, and TO028.

19



No.: NO01SRR140115
Page: D-1

Appendix D

Montgomery Report



No.: NOOISRR140115
Page: D-2



No.: NO01SRR140115
Page: D-3

Peer Review of the

ROCKWELL INTERNATIONAL
SANTA SUSANA FIELD LABORATORY’S
ENVIRONMENTAL MONITORING PROGRAM

Conductec By:

L "«-J // " J—«;?"”;Lu.

Daniel M. Montgomen. PhD/
Analvrics, Incorporatea

May 31. 1990



No.: NO01SRR140115
Page: D-4

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.



No.: NO01SRR140115
Page: D-6

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
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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
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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
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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.
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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.



-

No.:. NO01SRR140115
Page: D-29

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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