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PREFACE
TO
THE DEPARTMENT OF ENERGY
SANTA SUSANA FIELD LABORATORIES
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of an Environmental Survev at
the U.S. Department of Energy (DOE) activities at the Santa Susana Field Laboratories Site (SSFL),
located at Ventura County, California. The Survey is being conducted by DOE's Office of
Environment, Safety and Health. '

major operating facilities of DOE. The DOE Environmental Survey is one of a sem;,s nf initi 1
announced on September 18, 1985, by Secretary of Energy. JohnS. Herrmgton,,m str'engthen ‘me

.environmental, safety, and health programs and activities within DOE, The: ‘purpme of the
Environmental Survey is to identify, via a “no-fault” baseline Survey of alt“t'he Depa?ftmm-s major -

operating facxlmes, envnronmental problems and areas of environmehiﬂ nsk The identified

qs, .
The preliminary findings are subject to modification. Q&sed ou Lo
Operations Office concerning their technical accuragy. 'EHQ me&fued fimg!nbs le be incorporated
into the Environmental Survey Summary Report ” B

February, 1989
Washington, D.C.
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EXECUTIVE SUMMARY

ntroduction

This report presents the preliminary findings from the first phase of the Environmental Survey of the
United States Department of Energy (DOE) activities at the Santa Susana Field Laboratories Site
(DOE/SSFL), conducted May 16 through 26, 1988, 3

The Survey is being conducted by an mterdlsciplinary team of environmental spéo&aﬂs‘ts, Ied and |

managed by the Office of Environment, Safety and Health's Ofﬂce of Envimnmeatal Audli
Individual participants for the Survey team are being supplied by a prlvate qdntractor T he objectwe
of the Survey Is to identify environmental problems and areas of enwronmem:al mk as$ociated with
DOE activities at SSFL. The Survey covers all envlronmentaf m,adfa aﬁd all’ areas of environmental
regulation. It is being performed in accordance thh the DOE Envirbhmental Survey Manual. This
phase of the Survey involves the review of eﬂs’;ing

e en’nlronmental data, observations of the

operations performed at SSFL, and lnterweWs w}tf'» s{te personnel

,‘47 kII'Ometecs:--EZQ mﬂes) northwest of downtown Los Angeles. The site occupies 1,080 hectares

Y

(2,6688cres) snfmted in rugged terrain typical of mountain areas of recent geological age. SSFL is
snuated on a plateau approximately 1,000 feet above the floor of the west San Fernando Valley. The
nearést communities are in the Simi Valley, which is about 2.7 kilometers (1.7 miles) northwest cf the
site. Administrative and scientific activities also take place at the DeSoto, Plumber, and Canoga
Avenue locations. |

The DOE programs are conducted primarily in Area IV of the SSFL Site. Area IV (290 acres) includes a
90-acre DOE optioned area that houses the Energy Technology Engineering Center (ETEC). Rockwell
International Corporation and its predecessor organizations have been the oper. ting contractors for
DOE programs and facilities since the early 1950s. These facilities have included ETEC as well as a
numbet of other research and developmen facilities. In Areas! to Ill of the SSFL Site, Rockwell
conducts operations for NASA and the Air Force. Areall is owned by the National Aeronautical and
Space Administration (NASA) and dperated by Rockwell.

ES-1



Representatives of SSFL, DOE San Francisco Operations Office, and the Survey team met with five
representatives of state and local agencies on April 6, 1988, at SSFL to discuss their concerns. The

questions from the attendees were general in nature, and no major issues, environmental or
otherwise, were raised.

Summary of Findings

The major preliminary findings of the Environmental Survey of DOE activities at SSFL are as follows:

® There are approximately 10areas at SSFL ArealV where hazardous an&/or‘:adicactfve
substances resulting from DOE activities have or may have beemdisposed, pf gpllled or
released. These constitute actual and potential sources of: sotl“and/or grouhdwater
contammation The full nature and extent of contamlnatiph is ndt kh0wn g

® There are at least three areas of r*roundwaiter COntammatié ‘ot Area IV that appear to be

related to past DOE activities. The cphtam kants are chrcwi nated organics in the parts-per-
billion range. Some of the concentraﬂ@qys exceed the ‘California Action Levels.

® Due to an »nsufflciefnt number of groundwater monitoring wells. the groundwater
momtormgf fngram is m’r. capab e of: accurately determining direction of groundwater
flow,.rharac ;ér]ﬂng th,e nature and extent of groundwater contamination at known and

ta{ sourdg-a_réas, and detecting off-site groundwater contamination.

“1 P

0verali Conclu.ﬁons

The Survey found no environmental problems at SSFL that represent an immediate threat to human
life. The preliminary findings identified by the Survey do indicate that a few areas are actual or
potential sources of soil and/or groundwater contamination and that inadequacies in the

groundwater monitoring system make it difficult to characterize the nature and extent f
contamination, ‘

The environmental problems described in this report vary in ‘terms.of their magnitude and risk. A
complete understanding of the significance of some of the environmental problems identified
requires a level of study and characterization that is beyond the scope of the Survey. Actions
currently under way or planned at the site will contribute toward meeting this requirement.

ES-2
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Transmittal and Follow-up of Flhdingg

The preliminary fihdings of the Environmental Survey of DOE/SSFL were shared  with the
San Francisco Operations Office and the site contractor at the Survey closeout briefing held
May 26, 1988. By Septeniber 29, 1988, the San Francisco Operations Office had developed a draft
action plan to address the Survey preliminary findings. A final action plan addressing all the Survey
findings cited herein will be prepared by the San Francisco Operations Office within 45 days of
receiving this Preliminary Report. Those problems that involve extended studles and multisjear
budget commitments will be the subject of the Environmental Survey Summary iRﬂePgr{:.ﬁéqg{ij:%he
DOE-wide prioritizatlon. ‘: '

Within the Office of the Assistant Secretary for Environment, Safety and Hea|th the Of'f|ce of
Environmental Guidance and Compliance has nmmedlate responsrbz“ty for ‘monitoring

environmental compliance and the status of the QOE/SSFu SurVey flndmgs The Office of

Environmental Audit will continue to assess the énwrdnmental prohlgms through a program of
systematic environmental audits that \‘NHI*._ibe.._ fﬁtgated r.oward the conclusion of the DOE

Environmental Survey in 1989,

<
A L e e,
LA e e i
A s S
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1,0 INTRODUCTION

The purpose of this report is to present the prellﬁwinary findings made during the Environmental
Survey conducted May 16 through 26, 1988, of U.S.Department of Energy activities at the
Santa Susana Field Laboratories Site (DCE/SSFL) in Ventura County, California. Actvities under
contract to DOE are conducted at SSFL by Rockwell international - Rocketdyne Division. This report
reflects conditions during the Survey and does not include remedial actions initiated since that time.
Although “SSFL" is used throughout the report, the Survey included only DOE activities at SSFL As a

Survey Summary Report.

The DOE/SSFL Survey is part of the larger, comprehensuve DOE Envlrcmmemal S'urvey effort
announced by Secretary JohnS.Herrington on Sepgembema 19&5 The purpose of the
Environmental Survey is to identify, via a "no fault“’ baseU:ne Sufvey ef,,all the Department’s major
operating facilities, existing envlronmental pmblems mgi areas of erw?ronmenta| risk. The identified
problem areas will be prioritized in 1989 dn a Departmeht w1&e basis in order of importance. The
prtorltnzaﬂon will enable DOE to more effectrvely address environmental problems and allocate the
resources necessary to c.qr‘rect these problems- Because the Survey is "no fault" and is not an

"audit,” it is not deg;ghed to oden’cify speClﬂc isolated incidents of noncompliance or to analyze
enwronmenxai managefhem pra;uctes Such incidents and/or management practices are, however,

used m the urvéy as a’ m'eans “of identifying existing and potential environmental problems and

THe *DOE/SSFL Environmental Survey s being conducted by an interdisciplinary team of
envi"r‘o;nmental specialists headed and managed by the Office of Environment, Safety, and Health's
Office of Environmental Audit. A co“mp!ete list of Survey participants and their affiliations is
included in Appendix A.

The Survey team focused on ali environmental media, using Federal, state, and local environmental
statutes and regulations, accepted industry practices, and professional judgment to make the
preliminary findings included in this report. The team carried out its activities in accordance with the
guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing
information and of interviews with knowledgeable field oftice and site-contractor personnel
accounted for a large part of the on-site effort. A summary of the site-specific Survey activities is
presented in Appendix B, and the Survey Plan is presented in Appendix C.

1-1



The preliminary Survey findings are presented in Chapters3 and4 in the form of exiéting and
potential environmental problems. Chapter3 includes thoie findings that pertain to a specific
environmental medium (e.g., air or soll) whereas'chap-terzl includes those that are non-media
specific (e.g., waste management, radiation, and quality assurance). Because the findings vary
greatly In terms of magnitude, risk, and characterization and consequently require different levels of
management attention and response, they are further divided into four categories within each of
“the sections in Chapters 3 and 4.

The criterla for placing a finding into one or more of the four categories are a$ fOHOWS' S

;e
of! .

s ‘-‘..
0 . 4

. .“ .:

Category | includes only those findings which, based upon the lnformatlon avaHabLe tc the Team"
Leader, |nvolve immediate threat to human life. Fmdmgs of this type shaH be 1mmediate(y coﬂveyed

to the responsnble Environmental Safety and Health personnel at ‘the saene cxr Jn c0ntro| of the
facility or location in question for action. Category | f}nding; are those enwronmental problems
where the potential risk is highest, the confidence m "the ﬁndmg,bbased on the information
available, is the strongest, and the approprlate respor\s(e to the finding is the most restrictive in terms
of alternatives. R Y

ohmtrmenquceedance where residual impacts pose an |mmed|ate potentlal for human

opwataon exposure.

‘' Evidence that a health-based environmental standard may be exceeded, as discussed in

the preceding situation, within the time frame of the DOE-wide Survey.

® Evidence that the likelihood is high for an unplanned release due to, for example, the
condition or design of pollution abatement or monitoring equipment or other
management practices.

® Noncompliance with significant regulatory procedures (i.e., those substantive technical
regulatory procedures designed to directly or indirectly minimize or prevent risks, such as

inadequate monitoring or failure to obtain required permits).

1-2
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Category Il findings include those environmental problems where the risk is high but the definition
of risk is broader than in Category |. The information available to the Team Leader is adequate to
i~entify the problem but may be insufficient to fully characterize it. Finally, in this ‘category, more
discretion is available to the Operations Offices anu Program Offices as to the appropriate response;
however, the need for that response is such that management should not wait for the completion of
the entire DOE-wide‘Surve‘y to respond. Unlike Category | findings, a sufficient, near-term response
by the Operations Office may include further characterization prior to any action taken to rectify the

situation. ‘ i

Category lll findings encompass one or both of the following criteria:

® The emstence of pollutants or hazardous materials in the air, water groundwater or sonl

resulting from DUE operations that pose or. may pose a hazard to human Nealth or the

enwronment

kealth or the environment.

.
l"‘

Category Il findings are, tﬁpse envnronmental pfoblems for which the broadest definition of risk is

used. Asin Categoryir the mforma“ilon avatlable to the Team Leader may not be sufficient to fully

charactenze the ptobl’ { ; ‘Undef thi\s category, the range of alternatives available for response, and

the corres’pandbm.g time* fr'ames for response, are the greatest. Environmental problems included

. w:thm thns c‘a ggory ywill typlcally requnre fengthy investigation and remediation phases, as well as

‘mu}tl yéar udget commitments. These problems will be included in the DOE-wide prioritization

effort toensure that DOE's limited resources are used effectively.

In general, the levels of pollutants or materials that constitute a hazard or potential for hazard are
those that exceed some Federal, state, or local regulations for release of, contamination by, or
exposure to such pollutants or materials. However, in some cases, the Survey may determine that the
presence of some nonreguiaied material is in a concentration that presents a concern for local
populations or the environment and is therefore sufficient to be included as an environmental
problem. Likewise, the presence of regulated materials in concentrations, even though below those
established by regulatory authorities, that nevertheless present a potential for hazard or concern
may be classified as an environmental problem. 'In general, however, conditions that meet
regulatory or other requirements, where such exist, should not present a potential hazard and will

not be identified as an environmental problem.
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Conditions that pose or may pose a hazard are generally those which are violations of regulations or
requirements (e.g., improper storage of hazard‘ous chemicals in unsafe tanks). Such conditions
present a pétential hazardous threat to human health and the environment and should be identified
as an environmental problem. Additionally, potentially hazardous conditions are those where the
likelihood of the occurrence of release is high.

The definition of the term environmental problem is broad and flexible to allow for the wide

differences among the DOE sites and operations. Therefore, a good deal of professional judgmfent‘

must be applied to the identification of environimental problem:s.

Category IV findings include instances of administrative noncomphance and manage.men’; practmes

that are indirectly related to environmental risk, but are not approp;late for |nclu9ron in

'<

\_ategorlesl ~Ill. ‘Such findings can be based upon any level of lrformatttm avallable 'to the Team

Leader, including direct observations by the team members Flndmgs

th s category are generally

expected to lend themselves to relatively simpi# trarghtforward jesolutlon without further

evaluation or analysis. These findings, althoug‘h n art of the DC)E wide prioritization effort, will

be passed along to the Operations Offlces and a ,pmprl'aite Prdgram Office for appropriate action.

.
« -

Based on the professuonal ;udgment of the Team- Leader the findings within categorles are arranged

in order of relative". sbgmflcance Compar!ng the relative significance of one finding to another,

either betweea bategories wnthln *4 section or within categories between sections, is neither

appropnate no -valld The categonzatmn and listing of findings in order of significance within this

) rEpOrt |s onlyr he f?rst;‘step in a multi-step iterative process to prioritize DOE's problems.

The next phase of the Survey process is sampling and analysis (S&A). The results generated by the
S&A effort are used to assist the 5urvey team in further defining the existence of environmental
problems and risks identified during the Survey. However, based on the on-site DOE/SSFL Survey and

site sampling plans, no Survey-related sampling needs were identified.

It is clear that the findings and observations in this report are highly varied in terms of magnitude,
risk, and characterization. Consequently, the priority, magnitude, and timeliness of near-term
responses - requires careful planning to ensure appropriate and effective application. The
information in this Preliminary Report, albeit preliminary, will assist the San Francisco Operations

Office in the planning of these near-term responses.

The San Francisco Operations Office submitted a draft action plan dated September 29, 1988, in

response to the preliminary findings presented at the conclusion of the onsite Survey activities and

{ll'
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summarized in the DOE/SSFL Survey Status Report dated June 30, 1988. The draft action plan for
addressing findings from the DOE/SSFL Survey has been reviewed by the Office of Environmental
Guidance and Compliance (OEG), which has immediate responsibility for monitoring the status and
overseeing the adequacy of corrective actions taken by the Operations Office in response to the

Survey findings.

As required in the December 2, 1987, memorandum from the Assistant Secretary for Environment,
Safety and Health to the Operations Office Manager, entitled “Follow-up of Environmental Swvey
Findings,” the San Francisco Operations Office will prepare and submlt a final actton pranf‘t ﬁwe

Deputy Assistant Secretary .(DAS) for Environment within 45days of recelvmg thrs Pre||mlﬁ‘r

Report. The final action plan for the DOE/SSFL Survey will address all of the prelﬂ*nmawy fmdmgs

cited herein and incorporate OEG's comments on the draft action plan
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2.0 GENERALSITE INFORMATION

21  Site Setting

* The Santa Susana Field Laboratories Site (SSFL) is located in southeastern Ventura County near the

crest of the Simi Hills at the western border of the San Fernando Valley. This location is about
47 kilometers (29 miles) northwest of downtown Los Angeles. The site occupies 1,080 hectares

(2,668 acres) situated in rugged terrain typical of mountain areas of recent geological age. SSFL is

- situated on a plateau approxlmately 1,000 feet above the floor of the west San Fernando \falley e

Figure 2-2 shows the Area |V section of the SSFL complex, where aImOst aII of the DOE attm‘ues have
been conducted. Area !V includes a 90-acre (ETEC) governme,ntaoptmned afea whlch houses the
Energy Technology Engineering Center (ETEC). Y v

]
‘4".

Access to SSFL is by two offsite roads: Woo}sey Canyon Road a'nd Black Canyon Road. Both roads are
maintained by the contractor, Woolsey Canyon Road is "the main access road to the site and was

constructed by the contrac}or lt was demgned to allow negotiation by all types of trucks and has

served as the accessu;g for aII construcuon activities, equipment, and chemical deliveries since the

inception gf,.”SSﬁL’:‘jg 1914& ack Qanyon Road provides access to SSFL from Simi Valley.

. in the reglon §urround4 ng SSFL the greatest population density occurs to the east of the site in the

San Ferhando Vj«lley The 23 communities in the Valley had a reported population of approximately
1 618 900 in 1980 (Stafford etal, 1984). The estimated 1980 population distribution within
80 k|lometers (50 miles) of the SSFL site includes approximately 8,056,000 persons.  About
110,000 persons are éstimated to live within an 8ki|ome‘tef (5 miles) radius of the site, the closest
resident lives about 2.1 kilometers (1.3 miles) to the south southeast (NRC, 1981).

The neig‘hboring lands to the north and west of SSFL have been zoned Rural-Agricultural Five Acres
or, under a 10-year contract between Ventura County and the landowner, Agricultural Exclusive.
The areas immediately south of the Rockwell buffer zone have been zoned Rural Exclusive One Acre
(Stafford et al., 1984).
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Reservoirs existing near the site are used primarily for irrigation, flood control, and recreation.
Chatsworfh Reservoir is located at 6.4 kilometers (4 rniles) east of Building 055 but Is no longer used
for storing water and has been dry since 1970. There are no plans to ever use it for storing water.
Supplemental city water supplies are drawn from the Van Norman Reservoir (12.88 kilometers east-
northeast) and the Encino Reservoir (12.8 kilometers southeast) (Rl, 1976b).

This area is part of the Southern California Coastal Region, which falls into the Medlterranean

subclassification of subtropical-type climate. Thus, the climate of the site is typlca| of a sem‘a{ld
region. The monthly mean temperature ranges from near 50°F for the cold months fo*the Wpper 70,5

in the warmest ones. The weather patterns are controlled prmcrpally -by the' pasrtnqn of the*

semipermaneént Pacific high-pressure cell located off the west coast of Nor‘qh Amerlca The aVerage

mean rainfall is 44.8 cm (17.4 inches), with 95 percent of the Totar falhng betwaen Ndvember and

April. Although precipitation usually occurs in the form, Qf ram,,on a few occaslons snow has fallen.
The last significant snow was recorded in January 1%2 when Smches pf snow was measured and
lasted for about 48 hours. On the average a. l mch spcw faN cambe expected every 8 years and a
5- lnch snow fall every 23 years. Because of ’che cljma‘cé ﬂow m streams ts seasonal, and precipitation
runoff is controlled by the use gf storm drams and ohanne|s

SSFL is located pr|mardy wuthm the BeH Creak drainage system, a tributary of the Los Angeles River
(Moore, 1974) Drscharge fromnthe faclllty includes treated sewage effluent and surface runoff.
Surface watér mcwes via a System of drainage ditches and catch basins to two major retention ponds.

.‘T’he treated §ewage ‘@ffluent is discharged ta the retention ponds. Water in the retention pond is

Iargely reused Qe process water; however, occasional overflow is discharged into Bell Creek.
Addmonally, during periods of excessive runoff, some runoff flows into the Simi Valley through
normally dry channelways (RI, 1975).

During the months from April through October, the wind pattern is consistent due to the infrequent
passage of storm fronts. The resultant unequal heating of the land mass and adjacent ocean leads to
the generation of an almost daily wind of 5to 10 knots from the northwest that occurs from about
noon to an hour or so after sunset. The rest of the day the wind speeds are less than Sknots,

i

generally from an east to southeasterly direction.

From November to March a similar pattern occurs, but the northwest wind speeds tend to be less
than 6 knots. The passage of weather fronts interrupt the wind pattern with flow from the south to

southeast before each storm, followed by northerly winds. Over this time period, the development
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of Santa Ana winds are common. These winds occur from the northeast and have average épeeds of
18 to 25 knots with occasional qusts to 40 knots (Stafford et al., 1984).

SSFL is located within the east-west trending structures that comprise the Transverse Ranges of
California (Thornbury, 1965). The mountains and hills in this area resulted from the folding and
faulting of Tertiary and Cretaceous marine sediments. An alluvial fill of Quaternary age covers the
valley floors and portions of SSFL.

Local relief at the site is approximately 200m (600 feet) However, the Iaboratory faci I‘ttleé*"ére
3.3-to 10-m (10- to 30-foot) deposut of alluvium (R, 1976b). Beneath the allgvnum is twe Chatsworfh
Formation, an undifferentiated, well-cemented sandstone contalmng occés:onal thln beds'mf shale
(RI, 1976b). Fractures and faults are common within the Lhatswont‘h Formation and are characterlstuc
of the tectonic activity which produced the Simi Hills. The Hﬁomblc fault pattern is most common,

and the fault planes extend in the east-west and norﬁheasm SDUthwest dtrec’uon

Groundwater movement is controlled by the geo aglc condmons of the underlying Chatsworth
Formation. Cementation results ina porosaty of about 1 percent and water generally occurs along
the fault plains, fractures, énd Jomts W|th|n the 'Eormahon (RI, 1976k). Appatently, the groundwater

is contained underg__""rched con‘dttloms wuth minimal movement through the formation. Any

movement’o”i grpundwat,er from.the'slte would likely be toward the Simi Valley.

K -~
et Ve
. .

,The éite is Fac‘ated wwhm a seismically active region. However, no earthquakes have originated

along minor fdgkts in the immediate vicinity of the site (Rl, 1976b). Major active faults in the region
mcl‘ude the San Andreas Fault, Santa Ynez Fault, San Gabriel Fault, and the Inglewood Fault, all of
whiéh;are some distance away from the site. Historically, four minor (approximately 3.3 Richter) and
five major (greater than 6 Richter) earthquakes have been recorded along these faults within
96 kilometers (60 miles) of the site (RI, 1976b). The 1971 San Fernando earthquake occurred along

the San Gabriel Fault and registered a magnitude of 6.6 on the Richter scale.
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2.2 Qvervliew of Major Site Operations

Rockwell International Corporation, and its predecessor organizations, have conducted programs for
the U.S. Department of Energy (formerly Atomic Energy Commission and Energy Research and
Development Agency) since the early 1950s. The programs have included engineering, research and
development and manufacturing functions primarily concerned with nuclear reactor development
and applications, |

."
4"_‘:

During the 1950s and 1960s, SSFL conducted research and development on many nuclear reactor
subsystems, including the Sodium Reactor Experiment (SRE) 1957-1964 and Space Nudeet Auxﬂ\ary
Power (SNAP) series of compact liquid metal nuclear reactors 1957~ 1973 The SNA!MOA,, Iaunched‘
from Vanderberg Air Force Base in 1965, was the first and only U. S demoMtracion of«an oberatlng
reactor in space orbit. On-site nuclear reactor development and testtng was-later d|scdntmued and
SSFL began a program of radioactive decontamlnatlon and. decomm|sslomng (D&D) of select
operations. The major operational nuclear snstallat,‘ions Wlthln Area 1 ahe the Radioactive Material
Disposal Facility (RMDF) and the Hot Laboratory (BT DZO)':?'T
recent times primarily for decladding ﬂJel elem,en‘(s ‘The RMDF facility is used for storage of

he .Hot Laboratory has been used in

irradiated fuel and for packaglng radioactlve wastes generated as a result of the decommissioning
and fuel-decladding operat}ons '

In 1966, the Eﬁergy.T.echnoIogy ‘Engmeerlng Center was chartered to provide engineering,

developme 1, and testlng'of «¢omponents for the Liquid Metal Fast Breeder Reactor Program. The

ETEC’ compléx Lontatm the world's targest facilities for testing liquid metal steam generators and
pumps, a unlque‘famllty for testing the effects of enduring severe thermal transients on various types
of po.wer plant components and a unique seismic facility with the capability to cause failures in full-

size bi'ping systems and several multi-purpose test facilities.

ETEC primarily conducts programs for DOE and, with DOE's approval, other organizations. Although
liquid metal technology constitutes the majority of the activities, alternative programs take
advantage of the staff expertise and facilities in energy development areas and have included
programs in solar, fossil, geothermal, conservation, fission, and fusion. These activities have been
conducted for the Nuclear Reguletory Commission, Department of Defense, Western Area Power
Administration, Bonneville Power Administration, DOE National Laboratories and Engineering

Centers, and private corporations ,hich are primarily government contractors.
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2.3  State and Federal Concerns

During the pre-Survey visit to the site, a meeting was held on April 6, 1988, at SSFL with
representatives of DOE's San Francisco Operations Office, SSFL staff, and represéntatives from the
Californla Department of Health Services and the Ventura County Fire Department. The

U.S. Environmental Protection Agency did not send a representative.

The purpose of this meeting was to explain the purpose and scope of the Survey to the varl‘dus
agencies and to identify any environmental concerns they might have. Representatwes were ask,ed
to express their concerns about SSFL so that these concerns could be reviewed duhng the SurVey
The representatives did not identify any existing environmental problems or* raJse, -ejny major
environmental concerns about SSFL. ‘

2-7



LT
[

Tu

W 4 b

3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental problems in the air, soll,
water, and groundwater media. The discussions Include a summary of the avallable background
environmental information related to each medium, a description of the sources of pollution and
control techniques, a review of the environmental monitoring program specific to each medium, and

a categorization and explanation of the environmental problems that the Survey team found which
related to each medium. o

' ‘ .{' "'1
31 Alr PEREIA
311 Background Environmental Information D

Alr pollution controls and permits at SSFL are regulated by the VenturarCounty Air Pollutlon Control
District (VCAPCD). This district is part of the sou‘oh central coas‘; alr b,asln which is composed of
Ventura, Santa Barbara, and San Luis Ob|spo Gountiesm Thls basln has gerierally achieved a better air
quality than its nelghboring county (Los Angeleé) ﬁpihe south 'However Ventura County is a part of
the larger South Coast Air Quallty Managemeht Dlstrlct but shares many of the concerns of
neighboring counties wgth (espect to ozone ani;j smog formation.

Y
»‘-; ! IR

Ventura County has achi‘evéd attqmrﬁent status with respect to sulfur dioxide, carbon monoxide, and
mtrogen ox}des &NOx) (‘The only non-attainment area in the state with respect to NOx is the

.‘Los Angéles aréa

Ai‘ A
Qe

Wsth respect to ozone, the southern half of Ventura County (in which SSFL Is located) still has a
non- attamment designation. It appears that this status will continue for the foreseeable future and
that the VCAPCD will continue to address all aspects of smog-ozone formation, including
hydrocarbon and NOx emissions,

The southern half of Ventura County is still listed as having a non-attainment status for total
suspended particulates. However, with respect to the new inhalable particulate standard, the entire

county isincluded in Category 3, the category most likely to be in compliance.

Air quality standards for California (and Federal standards for comparison) are shown in Table 3-1.
Ventura County has no problems with attainment of the visibility, lead, hydrogen sulfide, or vinyl
chloride standards.

3-1



TABLE 3-1

COMPARISON OF FEDERAL AND CALIFORNIA AIR QUALITY STANDARDS
SSFL « VENTURA COUNTY, CALIFORNIA

Averaging

Federal Standards

Time

Callfornia
Standard

Primary Secondary

Objective

N
LR

OZONE e,
1-Hour 0.12 ppm | Same 0.10 pom To prevent eye Irrltaﬂon, “‘\.‘:i(
240 ug/m3 - 200 pg/m3 breathing dlfflcu fties. ™ R
ol Ui
CARBON MONOXIDE : 'j",‘l';,'."'v"'u . S
8-Hour 9.3ppm | Same | 9.0 ppm J'To pre\zen’c narboxyhemoglobin
10 mg/m3 10 mg/n:3, léyels gré,atei‘thgn 2 percent.
1-Hour 35 ppm Same o k
40 mg/m3
“1.'1“:,‘
NITROGEN DIOXIDE el
Annual 0.05 ppm | Same W | ke To prevent health risk and
100 ug/m3 |+ { i, Improve visibllity.
{-Hour : ‘ - ¥ 0.25ppm '
h 470 pug/m3
A n “}'*“

- - To prevent increase in
respiratory dlisease, plant
damage, and odor.

- 0.05 ppm

3 131 hg/m3
3-Hour 0.5 ppm -
1,310 ug/m3
1-Hour 0.25 ppm
655 pg/m3
SULFATES
24-Hour - 25 ug/m3 To improve visiblility and

preverit health effects.
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TABLE 3.1

COMPARISON OF FEDERAL AND CALIFORNIA AIR QUALITY STANDARDS
SSFL- VENTURA COUNTY, CALIFORNIA

PAGE TWO
. Federal Standards . .
Averaging ) California Obiecti
. jective
Time Standard
Primary Secondary

PARTICULATE L
Annual 75 ug/m3 60 pg/m3 30 pg/m3 PMyo* | Toimprove visibility. and ‘1
Geometric 260 jig/m3 150 yg/m3 | 50 wg/m3 PMo* | prevent hedlth e'f‘fec‘ts RN
Mean 24-Hour IR e
Average el

VISIBILITY REDUCING PARTICLES

. K O
o A

g

State Standard:

One observation. Insufficient amount to reduce the prevallmg \7|5|b|l1ty to less

than 10 miles when the relat:ve hum|d|ty is mss than 70 percent.

. l'
~

*PMio
ppm

i u

Particulate matter ten microns or less insize.
parts per million.

3-3

LEAD R R

30-Day - , - ribug/m3 % | Toprevent health problems.
Calendar 1.5 pg/m3 | Same K R

Quarter L1 o

HYDROGEN SULFIDE G R e

f-Hour .+ GRCI P 0.03 ppm To prevent health problems.

SR S N VIl Ch— 42 ug/m3
. VINYL CHLORIBE (CHUOROETHENE)

24-Hour e - - 0.010 ppm To prevent health problem:s,
B 26 pg/m3

Source:  EPA, 1987 and California, 1987.




Meteorology

Because the upper winds (above 4,000 feet) above the site have been presumed to be similar to the
upper winds at the Burbank Airport (BAP), 22 miles east of the site, SSFL has for many years used BAP
wind rose information in calculations of estimated dose. In addition this data would be utilized in
predicting downwind effects of any unscheduled release. This practice has been assumed to be
adequate even though it has been acknowledged that: “Upper wind flow plays little or no role in
the transport of any =ffluent from the site. This is due to the fact that, although some incide‘hts
might be accompanied by thermal effects, none can be postulated which would provldt—a enqugh
o

)

heat to cause cloud rises more than 1,500 feet above ground” (Ashley, 1962). REORERAT "

. .’.
o

iy T
'n ““, ‘“,

During 1960-1961 information was gathered from a meteorologlcal tower Tbcated in, Areall ‘Only
wind speed and direction data are available. Wind direction frequenaes from ‘chls 1960 1961 data
are shown in Table 3-2 (Ashley, 1962). In addition data from thlst me are shown for the summer and
winter seasons. For comparison, data from thé Burbank Alrﬁmrg .are shown in Table 3-3
(Moore, 1988a). a}‘".

Althougn data for the two locations are somewhqt 5|m||ar, there are considerable differences,
especially when the seasona‘hm fferences are consudered For example, data for the NNW through NE
quadrant (that is the»;um of the frequem;:es from the NE, NNE, N, and NNW segments) indicates that
the wind 15 frmr‘ﬁ ‘that du’qctlon 41 7 pércent of the time at BAP but varies from 33.8 percent (winter)

")"\ .

to 12 O percefnt (summer) at-S‘SFL averagmg 22.8 percent annually.

‘It must be acknqwledged that the above data at SSFL are sparse and out of date. A study made in
the-, '960-61 period did show that a "very good correlation existed"” between the above (Area Il) data
and \}vi.'nd data from Atomiics International (l.e., Area IV) wind instruments, "although a detailed and
lengthy statistical analysis was not performci’ (Ashley, 1962), The absence of an on-site

meteorological tower is discussed in Finding 3.1.4.4.1.

Radiolagical Air Quality

Air quality for particulate radioactivity is determined at elght sampling stations on or near the SSFL.
The sampling station locations are shown in Figure 3-1. Methodology is discussed in Section3.1.3,

Particulates are examined for alpha and beta radioactivity.

Annual averages for 1968 through 1987 are shown in Table 3-4. The data in the table reflects a

change in the averaging procedure after 1981. Before 1982, DOE instructions were to replace any

3-4
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TABLE 3-2
| WIND DIRECTIONS AT SSFL
SSFL- VENTURA COUNTY, CALIFCRNIA
Frequency (Percent)
Wind From - Annual
Summer Only Winter Only
N T T B
NNW 6.8 4.0
NW 231 30.0
WNW 5.7 5.7 '7'- {
W 2.2
WSW 06 v,
SwW 0.6 0.7
SSW 0..?: < 0.4
S 170, 1.9
5 1.6
- 6.5 7.2
1.7 8.8
14.5 5.3
1.5 08
1.9 ‘3.8
NNE 3.0 0.9 5.1

Source: Ashley, 1962,
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TABLE 3-3

WIND DIRECTION FREQUENCIES
BURBANK AIRPORT
SSFL - VENTURA COUNTY, CALIFORNIA

NI~

Wind From Frequency (%) Annual
m

N 18.8

NNW 11.8

NW 85
WNW 13.1

w 5.3

WSW 2.4

SW 1.7

SSW 2.1

S 43 ';-.:'“‘,m
SSE N N
SE g2
ESE . €

ENE ":':'

. NE ‘.

“..NNE K

-

Sou reet. ‘Mob,‘z‘;\é‘,“: 1988a.
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AMBIENT AIR SAMPLING LOCATION

®
Source: Adapted from Moors, 1988b
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TABLE 3-4 ' Ir

AMBIENT AIR RADIOACTIVITY CONCENTRATION DATA
1968 THROUGH 1987

SSFL - VENTURA COUNTY, CALIFORNIA I;
SSFL Site Average
- (1012 Ci/mi) I‘
Number of Samples Alpha Beta | .

1987 2,460 0.0019 0.027 ] 'l
1986 2,415 0.0028 0.06%5 L0 |
1985 2,450 00020 - [ Teip0a0 T l|
1984 2,461 00014 ) . e02m -
1983 2,328 00070 " . 9.0237 -

1982 - 2,347 00137, 1 0.022
1981 2518 4 f ;;';,.";Q.o?ozs;’g,. 0.12 -
1980 2342 43 00064 0.035 .
", 2519 w5 | W 0,005 0.020 ~
Th2802 00 0.0072 0.088 -
2438 0.0066 0.17 -
- 2,520 0.0065 0.11 _
2,450 0.0060 0.073 A

2,477 0.0057 0.16

2,311 0.0072 0.038
2,430 0.0086 0.14 |
2,476 0.0086 0.33 I%

1970f2) 2,434 0.36

1969 2,364 0.26
1958 2,157 . 0.32 )

Source: Moore, 1988b.

(a) Ambient air alpha radioactivity values were included in the beta values and
not reported separately prior to 1971, -
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values that were below MDL with values equal to the MDL. This resulted in averages that were
biased on the high side. As expected, both alpha and beta radioactivity have generally decreased
during this period. Although phase-out of older facilities and decreased levels of operation of
existing facilities are partly responsible, current controls have played an important role in this
decrease. Controls are discussed in Section 3.1.2.

3.1.2 = General Description of Pollution Sources and Controls

v"
“

There are relatively few permits issued by the VCAPCD to SSFL. This is largely because \/CAPCD

ordinarily issues a permit to cover a group of sources with a common location or func,tran CurPent

permits are shown in Table 3-5. Several of these have expiration dates in the next few_years Severat“

have exp|red and must be renewed if future operationis contemplated Natural gas capamﬂés«df the
combustion sources are shown along with permissible em|55|on9 |n pounds per hour. All the
combustion sources Fave limitations on the guantities of natural ges used When No 2 diesel oil

fr|ng is allowed (only during natural gas curtaulment‘), |ts ﬂnng rate and max!mum hours of use are

,‘x

Many of the additional sxrpulated restrlctlons ane mtended to minimize the impact of combustion
sources on smog formatlon nearby or in downwind areas. For example, operation of the
Babcock &Wtbcﬁx (B & W) sodlum heater requires contact with the air quality reporting section of
the VCAPCD 10 dzétermme 1f ‘a“smog alert has been forecast for the start up day. If a smog alert is

,forecast the *téstmg st be postpened. Another restriction limits simultaneous use of combustion

sources The Ke‘e4er boiler cannot be operated when the B&W sodium heater and the Coen heater

are operatlng near capacnty

A further restriction requires continuous NOx monitoring of the stack gas from the Coen heater.
Monitoring is described in Section 3.1.3.

Another restriction limits the B&W heater to a maximum concentration of 80.7 ppm of NOx in the
waste gas. At the maximum firing rate this is equivalent to about 11.5 pounds per hour, which is well
below an allocated share of the 58.31 pounds per hour allowed for the boilers covered by Permit
No. 1124, This additional restriction is based on measurements made during tests conducted during
December 1983, which showed this concentration to be normally attainable. Limited testing

conducted in 1987 indicates that this limitation may not be easily achieved during future operation.

3-9
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Radlonuclide Sources

Radionuclide emissions at SSFL from 1985 to 1987 are summarized in Table 3-6. At present, the
principal source of radionuclide air emissions at SSFL Is the Radioactive Materlal Disposal Faclility
(RMDF). |

The RMDF accounted for 7.2, 9.0, and 76.7 percent of the radioactive air emissions from SSFL In 1985,
1986, and 1987, respectively. The Increase In the fraction of emissions In 1987 was the result 'Qf a
decrease In the total emissions following shutdown of other facilities (Bullding‘OkS ,a{\d
Bullding 020). Since no activity is anticipated in Bullding 020 in 1988, the ma orlty gf’r‘aéﬂonucﬁdq

ity

SSFL emissions will be from the RMDF. PO N G

! '
B .«. T,

o ‘ I,’ v 'o
e Building 021 in which decontamination amﬂ packaglmg is cohducated

e
z,’ (AN
e

® Building 022 in which high- Ier rad qacmve mat\erlals are stored pending shipment
off-site. )

. wh
) Ll
<O e
v
PEAN . ,.' ey
" _,¢ ‘ot

® Building O°75Ah whlch lowerJeval radioacﬂve materials are stored pending shipment.

.'h

@9621 i wh)ch radioactive sources utilized In research activities are stored when not

A
"

Other bunldings at the RMDF are office and storage buildings and Bullding 665, which housed
decontaminatmn units that have been shut down and are scheduled for demolition
(Chapman, 1986).

The only air emissions at RMDF are from activities at Buildings 021 and 022. (Buildings 075 and 621
contribute to direct radiation, which is discussed in Section4.3) These emissions consist principally
of particulate matter removed from the surfaces of objects during decontamination. The surface
particles result from handling and storage activities in Building 022 and decontamination processing
and packaging activities in Bullding 021. Particulate matter contains uranium and plutonium plus
137Cs, 90Sr, 85Kr, and 147Pm as mixed fission products and CO60 and Eu'S2 as activiation products.
Control vt <. emission consists of filtration by high efficiency particulate air (HEPA) filters.
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A separate exhaust system Is provided for Building 021. This consnsts of a 19 BHP blower' with a

A scliematic diagram for the HEPA fllter system used to control alr emissions from the RMDF {s shown
in Flgure3-2. Air flow from the storage vaults in Building 022 is provided by twa 11-brake
horsepower (BHP) blowers with a capacity of 10,400 cubic feet per minute (¢fm) each. An emergency
19-BHP blower with a capacity of 17,680 ¢fm Is also avallable. In the event of a blower fallure, an
emergency diesel generator (EDG) provides power for the emergency blower, The emergency
blower Is powered by the EDG, regardless of the electrical supply conditions,

If the facllity loses off-site power, the EDG starts automatically and Is capable of bringing* the
emergency blower to full speed within 10 seconds. If either of the vault blowers malfunctlons,,tt\e

. e
" NEX
"

EDG must be started manually.

»
ol
4“‘« "

capacity of 17,680 cfm. Air flow within the building (as with the flow in Bultdlng 022) Is arranged
from areas of lower contamination to areas of high coniamlnahon An et‘nergency blower |s not
provided at Building 021 since, during an emergent‘y, comrol of emlssions by rapid shutdown of

LR ‘I ' '-
operations is practical. G \,; S
," f." -.“ ‘.1;"‘{ : ";”fh :"f‘t‘

. 'A

A separate blower Is provided f@r exhaulst alr (aboui; 5,000 cfm) from the evaporator and adjacent
areas. This exhaust air pas;és through a water separator followed by a prefilter and then a heater to
prevent condensatior), ,prnor to ﬂltratmn by HEPAs

i
AN " ”. ‘|' ‘o
PR ~s\ " . L
CIMERLT . A

The a|r remayed from thé vat,nt area of Bullding 022 is processed through 2 banks of filters, as shown

et Figure 3-2% f:‘achbank consists of a set of 10 prefilters and 10 HEPA filters. The banks are separated

mto flve chambe«»s each containing 2 prefilters and 2 HEPAs. Each chamber can be Isolated from the
exhaust flow for servicing. Morecver, each chamber can be independently monitored for pressure

drop br be tested for efficiency using dioctyl sebacate (DOS).

Annual testing was changed from dioctyl phthalate to DOS in 1982 on advice frormn DOE-
San Francisco Operations Oftice (Jackson, 1981). Standard operating procedures at RMDF require
DOS testing after each change of filters or after 1year in service. SOQPs also require replacement of
filters when the pressure drop across filters exceeds 3 inches of water with an absolute maximum of
6 inches,

Air flow from Building 021 (other than the air from the evaporator mentioned above) is processed
through banks of 14 prefilters and 14 HEPAs. The banks are separated into banks of 2 prefilters and
2 HEPAs, which can he isolated for servicing, monitoring, or testing. SOPs are identical to those cited
above for Building 022,

3-13
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Aftar the flow from the evaporator hood Is conditioned, to remove molsture as mentioned above, It
s flitered through a bank of 4 prefilters and 4 HEPA filters,

: [
\
The combined flow from the four banks of fliters Is transferred by the several blowers, as shown In

Flgure 3-2, to the exhaust stack. This stack Is 3 feet in diameter and 130 feet tall. Under cunditions
where all blowers (not Including the emergency blower) are operating at full capacity, the stack
would carry about 43,000 s¢fm. Under normal conditions, however, the vault area is evacuated é% a
rate of 15,000 s¢fm and the alr flow from the decontamination area s about 8, JOOSCfMa Wh{ar\
comblined with the normal flow of about 2,500 ¢fm from the evaporator, a total flpw’ of’26 000 cf’m u«;
transferred to the stack. This flow ylelds an escape velocity of about 60 eet per secom} gﬂhe top d'f

‘v, l

the stack, which provides for excellent dispersion.
H ‘4';‘.' \..'; ‘::' . "ij‘ “l‘), 'I'. I"O

Prior to 1948, emlsslons from the Hot Laboratory gaul‘rdlng bzo WBre a significant fraction of the
total SSFL radioactive air emissions, Erhléslons lh 1988 are antlclpated as near zero because of
extenslve reconstruction work In progress. ’ "

Y ._ :4_

0
. )
U v
NN

v Ol
Yo .

The Hot Laboratory ‘Ia Qsed grlnclpa[ly 'w examine Irradlated reactor fuel, to prepare irradiated fuel
for reprocgqsmduand ‘ch perfca;‘m other operations requiring handling of highly radioactive
speclmens‘;,‘,Work is perfarmed In cells isolated from operating areas through extensive use of
rgmbte conm:h; artdwpcerlsuopes Alr flow follows the traditional concept of flowing from areas of
mwer cbntamlnation to higher contamination. In addition, leakage around cell doors is essentially
ellmihated Since the cells are the areas of highest contamination, these are evacuated by an
mdepandent system (NRC, 1977).

A schematic diagram of air flows, valves, and fliters is shown In Figure3-3. The flexibllity of
ventllation Is excellent. Any number of cells can be exhausted at either a high or low rate.
Independently, the remainder of the bulilding can be exhausted at any of several rates, depending
on which areas are in use. At low rates, make-up alr can be added prior to the cell blowers, and
additional air can be added at the base of the stack to improve escape velocity.

As shown In Table 3-6, emissions from the Hot Laboratory can be a major portion of the total $SFL
emissions, which ranged from near zero in 1988 to as high as 90 percent In 1985, Other major
sources of radionuclide particulate emissions at SSFL have been limited to the Nuclear Materlals
Development Facllity (NMDF), Building 055, THE NMDF was constructed for research and

3415
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development and production work with alpha emitting ui.i/or highly radioactive fuels. Alr
emissions were primarily radloactive particulates and were controlled by HEPA filtration. This
facllity, which had become a minor contributor to $SFL emissions (e.q., Table 3-6 shows 10 percent of
SSEL 1986 emissions were from the NMDF), was permanently shut down in July 1986.

Nonradionuclide Emissiops

Major sources of nonradionuclide emissions are the permitted sources shown Iin Table 3-5¢ ""As
discussed previously, these sources are limited not only in emission rates per hour (shown‘ln
Table 3-5) but also in tons per year, in amount of fuel burned, and in slmultaneéus operatlom ef
several sources, These restrictions and the intermittent operation of mest faqihtiesrésulﬂn very IoW

emissions of permitted parameters annually. ‘ O
' “, " “r‘ B N

All permitted facilities are conventional units, with the, excepf«lon of the cqal gaslflcatlon unit, the
soclium haaters the low NOx/SOx combustor, and thb sodlum bum faélll‘wf

A 1

s ’ )
The coal gasification unit was a research operatlbn which gasified coal to form a low BTU
(90-100 BTU per cubic foot) gqsf Operations were completed in early 1982 and limited operation, if
any, is expectedlnthe futyre. ", R

.
R 6y ey
Lt ' ~' ,;,‘ o

The low NOx/SﬁR*um’t was testepl td stucly coal cambustion under conditions designed to give low
concentraﬂéms of both s,uifur oxldes and nitrogen oxides. Essentlally the low sulfur oxides were

. obtam\ed by‘*use o‘f (imestone injection and the low nitrogen oxides were obtained by quenching

pamy tombustzd gas prior to completing combustion. Studles were completed in early 1988,
Limlte‘d operation in the future is possible. ‘

The sodium burn facility (Building 133) is designed for reaction of waste materials containing
metallic sodium. Wastes contalning impurities such as sodium-potassium alloys and hydrides of
alkali metals can also be handled. Conditions of heating are sufficient to react all the materials.
Reaction takes place in a pan heated with natural gas fuel. i.eaction products are prevented from
release by a venturi scrubber. Removal of particulates is sufficiently efficient that compliance with

the emission limitation of 1.0 pounds per hour is routine.
The aqueous discharge from the venturi scrubber and the reaction pan is essentially a high-quality,

dilute, sodium hydroxide solution which can be used to replace normally purchased sodium

hydroxide.
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Although the burn facllity has not been used since April 1987, it Is avallable for use in the future.

Utilizatlon of chlorinated solvents and freons Is small. During a 1987 survey (Remley, 1987), annual
use of methyl chloroform was estimated to be about 630 pounids per year. This survey also estimated
annual use of freons (mostly freon«12 and freon-22 In air conditioning) to be about 1,450 pounds per
year.

313  Environmental Monlitoring Program - ‘ !

Amblent Alr Monitoring | ‘ : { "E";f'*.
SSFL operates a network of elght ambient alr samplers (see Figure 3- 1 whnch colléet‘ bahrculate
samples continuously. Seven samplers (A-3 to A-9) are located near majon Sources of ‘downwind.
These collect a sample every 24 hours on a 37 mm dlameter fllter at a, flcw rate of 25 cubic meters per
day. A somewhat unique arrangement of hardwars aIloWs alr‘ flqw “cb he swltched to a fresh filter
each midnight. Seven samples are collected ebch wéék, oné sarrwie representative of each of the
preceding 7 days. An eighth sample (A- “LO) Is cdijecred édJaCGnt to the sampler near Building 100
(A-3). This sample is collected overa 7- day perlod Thus In total, about 2,500 samples are collected
each year. Samples are qouhted fbr alpha and t;bta radiatlon following a 120-hour delay to allow for
decay of radon and 'thpfon daughters

A ‘o ot
A -‘ ‘

Many of the daﬂy samb gs éiié'v"r‘wear or below the method detection limits (MDL). For example, in
, 1987 99 pert*e'nt ‘st e alpha measurements and 64 percent of the beta measurements were below

MDL Althoughethe 7-day sampler provides information which serves many purposes, it provides an
exceHent quality control check on the daily sampler. In recent years there has been excellent
agreément between the daily and 7-day samples. For example, in 1987, the daily samples showed an
average (see Table 3-4) of 0.0019 x 10-12 uCi/ml for alpha radioactivity and 0.027 x 10-12 uCi/m! for
beta. During 1987, the average of 7-day samples showed 0.0015x 10-12uCi/ml for alpha and
0.0289 x 10-12 uCi/ml for beta. Typically, 68 percent of the alpha mcasurements and 0 percent of the
beta measurements are below MDL for the 7-day samples.

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

SSFL. During 1987, this included only Building 020 and the stack serving Buildings 021 and 022, Prior
to July 1986, Building 055 was also monitored. During 198€ (inclucling the on-site portion of the
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Environmenta! Survey), Buildlng 020 was essentially inactive. This presented the opportunity to

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

Sampling at Buildings 021-022 consists of continuously collecting a sample of gas withdrawn from
the stack.‘ A flow rate of 62liters per minute provides sampling that is approximately isokinetic. A

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

rapid build-up of radioactive material on the filter. Additional precautions to prevent large
discharges from the stack come as a result of frequent monitoring of the pressure drop across‘_the‘
HEPA filters and monitoring (primarily for employee health purposes) conducted W|th|n the‘l fwo
buildings. %

Emissions from the RMDF complex have been Iow for many years. Recent _ \,ﬂts are sum drized in
Table 3-7. Better precision results, because fewer measurements are close to detectlon limits than

with ambient air measurements. In 1987, 31 percent of .the alpha measuréments "and none of the

beta measurements were below MDLs.

The annual monitoring report usually cohtams "'at‘enaent such as: “The effectiveness of the air

cleaning systems is evident frorn the fact that the atmosphertc effluents are less radioactive than is

the ambient 4ir” (Moore,. 1988b7 In 1987, thas Was correct for the emissions from Building 020 and

e
%

for the DeSoto buuld‘}, gs Table 3—7 sths, however, that emissions from Buildings 021-022 were

Ady,

higher than sthe equlvaleht ambleht air. Nevertheless, controls are effective and the total

-~
.

rad|oact|v1t ele;ase is |0

"'tn 1987, the total released was less than 1 percent (0.17 percent alpha,

Lo
’.-: »
‘o

,‘0 17 percent b .:a) Of't‘be approprlate DOE guldellne

Modelmg by AIRDOS-EPA is used to estimate doses to the general population. Doses are not
substan‘ually different from zero. For example, the average individual dose to a person living within
an 80-km radius was 9.6 x 10-7 mrem in1987. The total dose from all sources, including natural
background, is about 180 mrem. Total dose from SSFL, including direct radiation, will be discussed

more fully in Section 4.3,
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TABLE 3-7

RMDF ATMOSPHERIC EMISSIONS
SSFL - VENTURA COUNTY, CALIFORNIA

Total Radioactivity Released (Ci) Annual Average Average Ambient Air

Year Concentration Concentration

‘ Alpha Beta Beta (uCi/ml) Beta(uCVnﬂ)*
1987 2.5x% 107 1.2x 105 51 x 10-15 29x10-15
1986 4.6x108 1.3x 105 40 x 1019 73x1o15" st
1985 3.9% 108 9.0x 106 39 x 10-15 -:.j:_,* 5 10515
1984 7.4x10-8 3.7x106 1.1% 1015 3OS
1983 4.7x 108 1.1x 106 3.4x 1045, e 320015
1982 2.4x 108 0.61x 106 |, 1BX0IS 42 x 1015
1981 <.87x 108 4x106 .,;;r,-_ "’lljj12x1o15 <120 x 10-15

Source:

‘v
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3.1.41

3.1.4.2

3.1.4.3

3.144  Category IV

1.

Findings and Observations

.Catedory |

None.

Category Il

None.

Category Il

None.

Lack of Meteorological Tower Lack of a méteorologncal tower could result in inaccurate dose

assessment in the event of ah unscheduled release Without a meteorolog:cal tower providing

%It has been assumed that the BAP information is adequate because upper winds above the site

* are similar to upper winds at BAP, 22 miles east of the site. However, data taken from a

meteorological tower that was operated in Area Il during 1960-1961 shows some differences .
For example, data for the NNW through NE quadrant (that is, the st of the frequencies from
the NNW, N, NNE, and NE segments) indicates that the wind is from that direction 41.7 percent
of the time at BAP but varies from 33.8 percent of the time (winter) to 12.0 percent (summer)
at SSFL.

3-21



3.2 Soll
3.2.1 Background Environmental Information

Naturally occurring soils at SSFL have formed through weathering and erosion of the geologic
formations present at the facility. The soil consists of recently deposited (in geologic time)
unconsolidated sand, silt, and clay referred to as Quaternary Alluvium. The Burro Flats area contains
the most continuous soil zone at the site; as much as 6.6 meters (20 ft.) in depth. Other areas of“‘Ehe
site exhibit shallow soils, often discontinuous laterally, where outcrops of the Cretaceous Cha“tswtc:(th
Formation sandstone form cliffs or rock knobs protruding from the surface (Refer to Set.’twh 3.4 ,.
information on the site geology). Within the weathered rock zone, $OJ| seamé c)gr:u,py Jomts
fractures, and faults in the rock mass where the sandstune has been dechpoSed In: pk;lce by water
infiltrating from the surface along these features.

Background levels of radioactivity in soil and vegetatlon a‘t SSFL were mwaHy measured in 1954 prior
to any on-site activity with radioactive matenals

, Both Qn -sité* and off-site regional soil and
vegetation monitoring for radloactlwty has been performed since that time. Generally, on-site
values of gross alpha and gross beta have been snmllar to off-site values. Both on-site and off-site
values also show a graduafmcrea!.e in gross alpha and gross beta since initial sampling, reported by
SSFL to be due mostlyfxo globa| n\}cfe,ar weépons test fallout. The most recent soil radioactivity data
(see Sectlon 3 2.3) shows everage values of 27.1 pCi/g for gross alpha, and 25 pCi/g for gross beta
from 48 oh«snte samples “The average values from 48 off-site samples for the same period were

§ 25 7 pCl[g for. gros$ dlpha and 24 pCi/g for gross beta (Moore, 1988). Vegetation analyses, when last

reportedly sampl'ed in 1985, shows a similar relationship with on-site average values of 3.8 pCi/g for

gross.elpha, and 135 pCi/g for gross beta from 48 samples. The average values from 48 off-site
samﬁles for the same period were 4.7 pCi/g for gross alpha and 133 pCi/g for gross beta
(Moore, 1986b). Additional information and data from the environmental monitoring program are
presented in Section 3.2.3.

There are rio Federal or state regulations that limit the concentration of uranium in soils. However,
there is guidance available from both the U.S. Nuclear Regulatory Commission (NRC) and the
U.S. Department of Energy (DOE). The NRC, in a memorandum pertaining to a Branch Technical
Position on the disposal or on-site storage of residual thorium or uranium, established derived
concentration limits for various disposal options (NRC, 1981). One of these options applies to wastes
with sufficiently low concentrations of uranium or thorium that they would present no health risk
and may be disposed of in any manner. The acceptable concentrations for this disposal option were

derived by the NRC using radiation dose guidelines recommended by the Environmental Protection

[#6]
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Agency for protection against transuranium elements present in the environment (EPA, 1977). The
derived concentration limits are natural uranium, 10 pCi/g; depleted uranium, 35 »Cl/g; and
enriched uranium, 30 pCi/3. The concentration limit for natural uranium is based on the assumption
that all the daughter products are present in secular equilibrium.

The DOE has established guidelines for residual radioactivity at Formerly Utilized Sites Remedial
Action Program (FUSRAP) and remote Surplus Facilities Management Program (SFMP) sites
(DOE, 1985 and Gilbert et al,, 1985). The guidelines specify concentrations for thorlum-232 &'230
and radium-228 & 226 only. For other radionuclides or mixtures, the soil concentration gu?de}iwes

must be derived, on a site-specific basis, using a basic dose limit of 100 mrem/yr to‘ap),hdl«(;unal, from
all pathways. S

There are no Federal regulatory standards for nonradlologucal contamlnam concentratmns in soil as
there are for drinking water supplies or air except for PCBs i, SOJI (4Q CFR 761 125) A d~termination
of "safe" or "acceptabie" levels in soil depends on; tontamlnahfmlgra‘cron pathways (e.g.. wind or
water erosion or leaching to the groundwater} and pet‘entlal hum:;m exposure routes (e.g., inyestion
of soil by children or farm animals, mges‘don of’ Ct}ntam aated'groundwater or inhalation of fugitive
dust containing contaminants),., Therefore, Federahy acceptable levels for most contaminants must

be determined on asite- gpecn‘lc and chemtcal spweclﬂc basis.

California has lagislateti threshQId 'nmlt concentrations for several substances, mostly known or
suspected ca,rc mbgens 'that‘ if ‘exceeded in a material (i.e., soil, etc.), render it to be a hazardous
,re twq»such limits--Soluble Threshold Limit Concentration (STLC) and Total Threshold |

‘ 'Ltm;t Concentr&f#on (TTLC)--as defined in Title 22 of the California Administrative Codes. in addition,

the_State Water Resources Control Board is organized on a regional basis to allow specific regional or
local*needs to be addressed that would not apply to other areas of the state. The regicnal boards
have authority to regulate, and as such, the Los Angeles Regional Water Quality Control Board has
entered into a memorandum of understanding (Resolution 85-26) with the Resource Management
Agency of the County of Ventura that requires cleanup of contaminated soils. Therefore, state and
county standards for contamination of soils are in effect at SSFL, and are limited to STLCs, TTLCs, and
background levels.

3.2.2  General Description of Pollution Sources and Controls
Soils can become contaminated by air emissions, runoff, disposal activities, spills, and resuspension of

contaminated materials from other areas. Because on-site soil sampling at SSFL typically has been

limited in terms of areas sampled and constituents analyzed, the Survey team in some cases utilized




process information and field observation to identify a number of potentlal soll contamination
sources and to verify areas of known soil contamination.

Actual and potential soiirces of soil contamination consisting of diffuse and/or large areas where
soils have been contaminated from research operations and airborne emissions are not apparent at
SSFL. Discrete areas of soil contamination, resulting from isolated small spills or inadvertent releases
have occurred and are addressed in Section 4.5.2.3. Soll contamination assoclated with storage areas
and with inactive waste disposal sites Is addressed as part of Sections 4.1.2 and 4.5.2.3,, respecti\gé';ly,

and in the findings dealing with the particular disposal sites.

Areas of known soil contamination are described briefly as follows: 0

v.'

Old Sodium Burn Pit (B-886) - The area referred to as the Old Sodtum Burh Plt or the' “Burn Pit"
occupies approximately 4,650 square meters (50, 000 sq, ) on the north snde of Building 886
(see Figure 4-3). The facility consisted of a treatment area w th ,a concrete sump, an upper
pond, a lower pond, and the nearby surrounqu area f’nat vsfas used for "laydown" or burial.
It was used extensively during the 19604‘1 9705 tpme period for disposal of combustible
materials such as sodlum,NaK and kerdsene (leon pt al., 1987). Investigative trenching used
as apartofa Phase H CERCLA mvestlgatlon performed by a consultant to the site, revealed soil
contamination: qdnswtmg of Qrgamc ‘solvents, diesel fuel, and oil and grease, PCBs, PCTs,
terphenyk. and bi'p}’fenyls (plsbn et al.,, 1987). Concentrations in the soil for organic solvents
| 'ranged frcm 3100 mgfkg for Freon-TF to 22 mg/kg for trans-1,2-dichloropropane. Other
E "‘orgamt

solvqnts encountered were carbon tetrachlornde, 1,1-dichloroethane;

,'1 1. dlchlépoethylene ethyl benzene; tetrachloroethylene; toluene; 1,1,1- trichloroethane;

"v_l"“.and trichloroethylene. Concentrations in the soil for PCBs and PCTs were reported to be as

. F\igh as 12 and 1.4 mg/kg respectively, and terphenyls and biphenyls ranged from
nondetectable to 880 and 102 my/kg respectively (Olson et al., 1987).

Sodium Reactor Experiment (SRE) Watershed - Surface water runoff from the SRE Watershed
area which was sampled and analyzed once, was found to contain asbestos at a concentration
of approrimately 226 millior: chrysotile structures per liter (EMSI, 1987). The SRE Watershed
area contained buildings constructed with. transite siding (an asbestos-containing product)
and asbestos roofing; ashestos insulation was used on the sodium piping. In addition, the SRE
cooling tower, which contained asbestos-based "Munters Fill," was destroyed by fire in
approximatély 1972. Although many of the asbestos-bearing materials have been removed

from the area, the more recent sampling of surface-water runoff indicates that a source of
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asbestos exists in the area. SSFL has not investigated the area to determine the source of the

asbestos.
3.2.3  Environmental Monltoring Program

Environmental monitoring of soil and vegetation for radioactivity was initiated in 1954 at SSFL and
has continued to the present. The current program is directed and performed by the Radiation and
Nuclear Safety Group of the Health, Safety, and Environment Department. The intent of 'the
program is to adequately survey environmental radioactivity to ensure that nuclear operatfons do

not contribute significantly to environmental radioactivity (Moore, 1988). The Iocatlons setected fcbr

on-site sampling were selected in the mid-1950s (prior to SRE constructlon)., ased o the planned‘

locations for reactor experiments. The locations for monitoring have not signﬂcantly changed ‘since
the original selections were made, although site operatlons ha\/e changed rela‘uve t0 potental

radioactive sources for contamination {see Finding 3.2.4.4, 1)

.,
RN

IR
‘u.', §

The current program of soil monitoring consﬁ;ts of coﬁectlng 48 Qamples from on-site and off-site
locations up to 16 kilometers (10 rmles‘.) from ;he fadllty $n a quarterly basis (Moore, 1984,
Moore, 1986). Figures 3-4 and., 3 5 show on 5|te and off-site sampling locations. Samples are
collected from an undwtu;.bed area W|th1n 15 meters (50 feet) of the location listed in the
Radiological Envnronmental Momtor\ng Program document (Moore, 1986). No sample location
markers are used in the ﬁeid to defme the area to be sampled. The sample is collected by scooping

up approxlmatelf} 100 grz;ms of soil from the top 2.5 cm (1 inch) of soil using a plastic scoop. The

,sampfe ls prepéred By drymg, sieving on a 0.6 mm Coors crucible, and spreading with alcohol on a

copper pIanchetnAnalyses are performed by counting for 100 minutes for gross alpha and gross beta
at an on-site laboratory. The balance of the raw sample and the furnaced sample are then
composuted and gamma scanned. Data analyses are reviewed by four site persennel. The samples
are collected and analyzed by the same person, and the samples do nat leave the sampler’s
possession. No formal chain-of-custody is used. Semiannually, samples are collected by SSFL and

analyzed off-site for plutonium by an independent laboratory according to NRC guidelines.

Vegetation monitoring for radioactivity, which was conducted with monthly soil monitoring, was
discontinued after 1985 when SSFL also decided to reduce soil monitoring from monthly to quarterly

intervals.

Compilations of soil and vegetation monitoring data are presented in Tables 3-8 and 3-9,
respectively. As previously discussed in Section 3.2.1, the average of on-site radioactivity analytical

values for soil and vegetation are similar to the average of off-site values.

e
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TABLE 3-8

SOIL RADIOACTIVITY DATA 1987.1957
SSFL« VENTURA COUNTY, CALIFORNIA

On-Site Average or Range

Off-Slte Average or Range

(pClig) (pClig)
Year
N;:[;b;:f Alpha Beta Nsuf\nf‘“b;l;g,f Alpha Beta o
1987a 48 27.1 25 48 25.7 i 2470
1986a 48 26.7 26 48 L2502
19854 144 25.2 24 48 | 17263 + e
1984a 144 25.8 20 | aBn 282 |V o2
1983 144 0.61 24 o [ ea8 ] Cose 23
1982 144 0.69 I R 23
1981 144 068 L el | 48] 0.64 23
1980 144 060, [ %124 " u| 48 0.58 23
1979 144 .0 0.64 4 g5 48 0.50 23
o7 feldaa 1o [ 24 48 0.51 24
1977 v foodad | 0056 24 48 0.53 23
1976 RN S RS 25 48 0.56 24
978 e 144 0.60 25 48 0.58 24
L1974 e 144 0.60 25 48 0.54 24
1973 144 0.57 25 48 0.51 24
1972 144 0.56 25 48 0.57 24
1971 144 0.55 25 8 0.53 23
1970 144 0.47 27 48 0.48 25
1969 144 0.42 27 48 0.42 25
1968 144 0.47 26 48 0.48 26
1967 144 | 0.41-0.42 28 48 0.38-0.39 24
1966 144 | 0.40-0.41 29 48 0.43-0.44 25
1965 144 0.46 36 142 | 0.46-0.47 29
1964 152 | 0.44-0.46 32 299 | 0.40-0.44 26
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TABLE 3-8
SOIL RADIOACTIVITY DATA 1987.1957
SSFL « VENTURA COUNTY, CALIFORNIA

PAGE TWO
On-Site Average or Range Off-Site Average or Range
(pCi/g) (pCirg)
Year
Number of ‘ Number of
samples Alpha Beta samples Alpha Beta o
1963 0.41-0,43 45 0.38:042,f -,
1962 147 | 0.42-044 48 453 | o3s-0.4nf ia7 R
1961 120 | 030037 | 34 458 [ 028033 ] 2.
1960 15 | 0.34-0.41 23 62 | o 27"'0.37_ REP
1959 107 0.43 R R RN 14
1958 80 0.27 3, 0] dee i 0.2 10
1957 64 032 R m L |, 318 0.35 T

,‘h‘ RN | [}

Source: Adapted from Moore, 1987, and Moore qnclated

@ The change in alphq actlvuy after |9§33 is: the reqult of an Improved calibration method that
provides a trug, measure of. a{pha Activity In thick samples rather than the relative values
used prevlousfy \/a!ues for.1987 using the prior method would be 0.87 for the on-site
average amd 0. 83 fcr’ the o‘i,f site average.
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TABLE 3.9

VEGETATION RADIOACTIVITY DATA, 1985+1957
SSFL « VENTURA COUNTY, CALIFORNIA

On-Site Average or Range Off-Site Average or Range
(pCl/g-ash) (pCl/g-ash)
Year
N;'a':m;gf Alpha Beta N;;wnb';re;)f Alpha Bety 41
3.8 47 1330
19842 144 4.0 136 48 R IRED
1983 144 0.18 149 48 |ii02a Cf dde
1982 144 0.16 O N A R
1981 144 0.20 137 ¢ | o w480 0] 0,21 129
1980 144 0.25 oo 1, a8 F 0.9 142
1979 144 024 ol [, 48 0.23 134
1978 144 024. | %166 | a8 0.24 143
1977 144 1 022 462 48 0.21 142
1976 5_-.1‘-1""1‘.‘&~’1“2§1 1, 0,197 170 48 0.22 147
1975 0, [\gad’ ] 021 155 48 0.21 141
tova i | e 0.0 152 48 0.27 141
‘l»,f"-.,"1;197’5{{"';3j.“"i'51=y:,;;" 144 0.24 155 48 0.24 142
s 1972 e 144 0.23 145 48 0.36 125
C197 144 0.24 165 48 0.31 132
1970 144 0.33 159 48 0.30 142
1969 144 0.40 165 48 0.36 144
1968 144 0.51 158 48 0.51 205
1967 144 0.62 286 48 039 413
1966 144 0.37 169 48 0.37 123
1965 144 | 0.55-0.56 162 142 0.61 138
1964 152 0.49-0.50 | 211 293 | 0.50-0.51 181
3-30
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TABLE 3.9
VEGETATION RADIOACTIVITY DATA, 1987.1957
SSFL « VENTURA COUNTY, CALIFORNIA

PAGE TWO
On-Site Averagje or Range Off-Site Average or Range
(pCi/g-ash) (pCi/g-ash)

Year

Number of , Number of v

samples Alpha Beta samples Alpha Be:ta ‘

~ 1963 156 0.43-0.44 465 456 0.36-0.37, [ 1, 388",

1962 147 | 0.44-0.45 [ 500 453 | 0,42.0.44%] 406 ]
1961 | 120 0.32-0.35 224 459 [ g2b029"f,  2de
1960 s | 0.31-035 137 | 362", 021025 136
1959 96 0.29 212 0 [ g203" 5] 10,18 168
1958 65 0.57 683 -4 250 ' 039 356
1957 58 BT R T R 0.89 200

O )
TN
.

Source: Adapted from Moore, 1987, anci"Moor"é “"undai'e‘cl
8 The changein alpha erctlvlty after 1983 |s'che result of an improved calibration method that
provides a trug, eéasure of. alpha actlvlty in thick samples rather than the relative values
used prevlousfy \/alues for 1985 using the prior method would be 0,19 for the on-site

averagé and O 23 for the: off site average.

3-31



3.24  Flndings and Observations
3.2.41 Cateqory |

None.
3.24.2 Categoryll

None. S

1'(.‘ o.l*\'f'c

3.2.4.3 Category |l e 1;‘,‘:;. A
1. Known and potential on-site soll contamination. There are at Ieast tWO \areaq where soil Is

known to he or may be contaminated wmh radionuclid’as,‘orgahic metals, or other hazardous

substances. A description of each area ahd the knoWn ot guspected contamination s

presented below (Y

a.

l Y

Old Sodium Burn PWBuIIdmg 886 The operatlon of this facility during the 1960-1970s
time period fqr ¢leaning and dlsposal of sodium-contaminated components, disposal of
other actiVa;téd metal equ)pmanf and disposal of various organic compounds has resulted

in, sof! oonta{ﬂmataon,@t and near the facility. Recent investigation of the area for the
“CBRCLA Progr‘qm, Phase Il - Site Characterization (Olson et al.,, 1987) revea'ed soil
cor'qfarniha't'mn in the shallow subsurface solils in an area covering approximately 4,650 sq.
i meté:s-(so 000 5q. ft.). The soil contamination was found to be principally volatile organic

compounds, metals, oll and grease, PCTs, PCBs, terphenyls, and biphenyls. Table 3-10 lists
soil sample concentrations resulting from that investigation. Because of the possibility
that radioactive wastes may have been buried there, soil samples were screened in the
field for radioactivity.

Any samples indicating radioactivity were not taken to the laboratory for analysis. During
a previous investigation and cleanup attempt in 1980, one area was found to be
radioactively contaminated by a piece of buried equipment which was removed from the
site. The plece 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

Volatile Organic Compounds

Compound Concentration mg/kg

Low High
Carbon tetrachloride nd 500
1,1-Dichloroethane nd 430
1,1-Dichloroethylene nd 90 Y
trans-1,2-Dichloroethylene nd 227
Ethyl benzene nd 44 !

a0on-TF nd

Tetrachloroethylene nd
Toluene nd oo
1,1,1-Trichloroethane nd e sk
Trichloroethylene M-, Yl
Trichlorofluoromethane L

Cadmium 1 6
Chromium i N 10 710
Copper 16 159
Lead ,.i0700, - 10 864
Mercury v ) nd 3.0
| Nickel % 13 129
1 o Other
C;‘j’%poundmname Concentration mg/kg
' Low High
Otl ana Grease 24 3600
Diesel Fuel nd 375
PCBs nd 12
PCTs nd 1.4
Biphenyls nd 35
Terphenyls nd 48
pH 7.1 10.4

Source: Adapted from Olson et al., 1987,

nd = None detected.

W
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taking gamma readings at one-meter above ground on a three meter grf(i'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.

Sodium Reactor Experiment (SRE) Watershed - Soil in the vicinity of the former cooling
tower, and storm water impoundment may be contaminated with asbestos. A one-time
sampling of storm water runoff from this area revealed levels of asbestos fibers and
structures in excess of 220 million per liter (EMSI, 1987). There are several potential

sources of asbestos in the area, in partlcular a fire whnch destroyed the coollng towe .for

water sampling is discussed in Section 3.3.3.

Category V.

: b.

a,

Sampling locations, far momtdrmg ﬁal raaioactivity, as well as other types of

contamlnants .dg not reflect curren-t operatnons Past operations at the site which

\'.

»
.6

Field sampling locations are not identified by markers. The lack of permanent field
markers at soil sample collection locations could result in errantly located samples from
substitute samplers, or new samplers replacing the current personnel. The lack of a
repetitive sample location could invalidate the evaluation of annual changes in soil

radioactivity at a specific location.
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~Ocean at Long Beach.

3.3 Surface Water
3.3.1 Background Environmental Information

The Santa Susana Field Laboratory (SSFL) lies across the ridge which separates the Santa Clara River
basin from the Los Angeles River basin, so there are two natural surface water drainage patterns
associated with the site. Refer to Figure 3-6. The primary pattern, accounting for more than
90 percent of the total surface water run-off from SSFL, flows south to Bell Canyon Creek, which i?.ﬂns
the Los Angeles River channel just west of Canoga Park. The combined streams flow east mtd 1;he

Sepulveda Flood Control Basin, then south through Los Angeles, eventually reachmg t“ne PaCrﬁf

‘ u

LTI

The secondary runoff pattern conveys less than 10 percent of the to’tal SSFL rurﬁ off toward the north
and northwest via Meier and Runkle Canyons toward Aproyo SJml or Gonejo Creek Both of these
surface water streams merge near Camarillo to form® talleguas Creek wmch then flows southwest to
the Pacific Ocean at Point Mugu. Normally there ;s n

.;ﬂow f’rcm S8FL toward the north, but during

storm conditions runoff leaves the site through a;ystem of,nor'mally dry creek beds.

.
f A o
i

Sources of potable water nqarest ‘the site mclud,é-two reservoirs - Van Norman Lakes, 22 km (13.7 mi)
ENE from the site, a‘nct he Encmo Re;ervmrr 21 km (13.0 mi) ESE from the site. These reservoirs are
not affected by any su‘rf’acé watz,r ﬂbws from SSFL. Because of its proximity, Chatsworth Reservoir,

5. ka (3 St’m) east of the scte would have been more likely to show possible impact from SSFL

.‘operahons, hUt thaJe reservou has been completely drained, and there are no plans to use it for

stormg potable .water again (RI, 1976).

Surf;fcé water patterns on-site show predominantly southerly flow through open channels and
culverts to a series of catch ponds and retention basins. The majority of these features are man-
made, and serve to provide much-needed water for use as flame bucket coolant to all rocket testing
facilities in Areas!, Il, and Ill. Area IV, where DOE operations are centered, has surface-water
drainage ditches to convey runoff and single-péss cooling water to the collection system in Arealll,
where it may be retained and reused as part of the R-2A Pond Reclaim Water System. Refer to

Figure 3-7 for an overview of the SSFL surface drainage system.

An integral part of the surface drainage system is the site-wide Reclaim Water System, which
recovers most of SSFL's industrial water, rainfall, and treated sewage treatment plant effluents from
all four areas. There are two parallel, interconnected loops within this system. Refer to Figure 3-8,

The first serves operations in Area | (the Bowl Area and the Canyon Area) by recycling settled water
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from a 14.2million-liter (3.75 million gallon) pond, identifled as R-1 In Figure 3-7. As the supply of

“water in this part of the system exceeds demand, Pond R-1 overflows to a smaller 4.8 million-liter

(1.27 million gallon) pond, Iidentified as Perimeter Pond. A few times a year, Perimeter Pond
discharges treated effluents and collected runoff water to Bell Canyon Creek through NPDES
discharge point001 after sampling and analysis to ensure that contaminants are below specified
limits. Treatment consists of neutralization and settling.

The second loop within the Reclalm Water System serves Areas |, Ill, and |V, Besides individual cei':ch
basins and retention ponds adjacent to rocket test stands at Alfa, Bravo, Coca, and Delta Areas@ ”hpire
are two large containment basins serving this loop - the 22.5-milllon-liter (5 Q‘mﬂﬂo‘n gaITbn)
S|1verna|e Pond in Area lll, and the 9.5-million-liter (2.5 million gallon) R- 2 Pond (rea.lly ’Nyo ponds»
R-2A and R- 2B) in Area Il. Industrial flows and runoff from Area IV (the DOF. area) enter thls Ibetp ata
point in between Silvernale Pond and R-2B Pond. About flve or. slxtlme&a year soMme water Is
released from the R-2A Pond to Bell Canyon Creek througb.NPDES diécharge point 002 af.er

sampling and analysis. Refer to Figure 3-7 for the; geographic«;

yout"'q% the ponds and discharge

points and to Figure 3-8 for a schematic dlagrarﬁ,vsh' ‘wu'wg theit Interrelationships

Fresh water enters the Reclam] Water System at t‘na central storage area as make-up to one of the
storage tanks. Although SSF.L has 17 water weltﬁ«scattered about the site, industrial water sources in

recent years have beﬁ'_a' Ilmned to" tWO prlnclpal on-site wells and to off-site water purchased from

Ventura County Waterwbrks D4,str|tt No 17.  This purchased water enters via a 380,000-liter
(100 OOO gaf‘ror)) 'transfer tank at the northeast boundary of the site In Areal. The main storage

.‘reser‘vou is IOC. ted‘m Area Il and consists of one 3.8-million-liter (1.0 million gallon) tank plus three

380, OOO liter (1&0 000 gallon) tanks maintained at 666 meters (2,185 feet) above sea level. A gravity-
fed dlstrlbutlon system serves all of SSFL from this source. There is also a 1.89 million-liter (0.5 million
galldh)' storage tank in Area |V at an elevation of 652 meters (2,140 feet), which serves as a reserve

supply for peak demands and for fire protection for the DOE facilities. Refer to Figure 3-9 for details.

The major on-site well currently in use is Well No.5 in the central part of Areal. This well has
supplied up to 38 million liters (10 million gallons) of water per month and has been gradually
increasing its total annual pumping rate since overhaul in early 1985. Well No. 13, along the
northern site boundary in Areall, had provided up to 17.7 million liters (4.68 million gallons) per
month until it was shut off in January 1987. SSFL has gradually increased the volume of on-site well
water used in the fresh water system, while gradually reducing water purchased from District 17.
Table 3-11 summarizes water usage rates for the three principal sources for the years 1984
through 1987. Note that over the 4-year period, purchased water has declined from 45.8 percent of
the total water use to 31.2 percent.
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TABLE 3-11
SUMMARY OF WATER USAGE

SSFL « VENTURA COUNTY, CALIFORNIA

Distrlct 17

% Purchased

Year ‘ Well No. 5 Well No, 13 Total Water Use from
Purchased Water ‘ District 17
h984 148,336,845 |, 122,453,834 | 52,779,554 | 323,570,233 | 8
| (39,190,712 gal) | (32,352,400 gal) | (13,944,400 gal) | (85,487,512 gal) RO
1985 95,226,739 | 21,736,120 | 95,377,080 | 212,339,939 ¢ ','.‘,1""‘44',6‘ “t,
(25,158,980 gal) | (5,742,700 gal) | (25,198,700 gal) | (56,100,380 gal) R
1986 85,170,388 | 134,863,714 | 23,346,637 | zas,sao 7391 35,0
(22,502,084 gal) | (35,631,100 gal) | (6,168,200 gal) (64 301,384 gal) g ’
1987* | 65,556,806 | 144,464,896 | (on 210 oar7021 | T 312
(17,320,160 gal) | (38,167,740 gal) (Q gal) (@5 487 900 gal)
a,.*’:., Ml
Source: SSFL Watermaster's Files. v

*

Usage for 1987 based on data fqr f‘rrst 9. mbm.hs éfthe -year, extrapolated upward using
average usages for 3 prior years Well Nca i3 Was kribwn to have been shut down for all

of 1987.

.-,‘
wa,
Qe
A
v
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Site topography, natural dralnage, and a maximum expectec extreme precipltauon rate of no more
than 46¢m (181in.) per month during the rainy season all tend to minimize any threat cue to
flooding at SSFL (Cleveland, 1985), No SSFL facilities are located in the flood plain, and all active
areas of the site are well dralned to control storm water run-off. Elevations of the actlve areas vary
from 550 to 640 meters (1,800 to 2,100 feet). Durlng major storm events which produce heavy
runoff, bypass culverts on-site are opened to divert stormwater flows around the R-1 Pond and the
Silvernale Pond. Flows thus diverted are then impounded at the Perimeter Pond and the R-2A Fg‘pd
respectively. i

Areg IV, where the DOE operations are based, has had no problems with ,ﬂoodlng/“ AIL Industrl#ﬂ‘
waters and most of the stormwater runoff are dralned through open chahhqls and' qulver’r.‘Mo the

large retention ponds R-2A and R-2B In Areall. A small portlon af stormwaten dralns toward the

north and west toward Meler and Runkle Canyons through erq,ded cha\nnels The slopes are steep

enough that flooding Is not a problem, even durlng 1he 1e%vere&”t stormqﬂ However, diversion dikes

designed to convey stormwater run-on away 'ffbm aréfs w}‘mre hazardous wastes have been burled

were breached during preliminary clean- u,cr effor’oq an‘d have it been replaced. As a consequence,

storm-water running downslope through thls area pqsses through the burn pits and burlal site on Its

way off-site. For further d&st,wssmh of this prob{em refer to Section 3.3.3.

o .\‘\
u,uw KT

,‘Although 5|te hersor‘u\\sl at SSFL conduct extensive monitoring of on-site well waters and file regular

reportg with thq.CaIiforma State Department of Health Services' Sanitary Engineering Branch, none
of thq well water or water purchased from District 17 Is used for drinking water. The total use for
these' waters is industrial (Bulan, 1987a). Since 1976, drinking water has been purchased as bottled
water from several different sources, licensed to provide this service to the public. Multiple suppliers
are used so that adequate quantities can be made available during periods of water shortage when
individual suppliers may be forced to reduce dellveries. At current levels of activity, the entire SSFL
Site is consuming an average of 1,154 units of bottled water per month, Based on 19-liter (5-gallon)
units, an average population of 900 people per day, and an average of 22 working days per month,
this rate of consumption provides 1.1 liters (2.3 pints) per day per person.

332  General Description of Pollution Sources and Controls

One of the largest sources of industrial wastewaters under DOE control Is the Sodlum Components
Test [nstallation (SCTH), located at Bullding 356, This facllity Is used for performance evaluation of

3-42
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large heat exchangers, steam generators, and thelr in-line components (e.g., valves, seals, expansion
joints), Extensive cooling arrangements are Involved, with up to 10 forced draft cooling towers on-
line to provide heat removal from the water-cooled condenser system and boller feed pump seal
coolers, lube oll coolers, and alr compressors, In additlon to thls circulating cooling-water system, a
treated-water system Is Installed to provide makeup water to the steam and feedwater system, and
to fllter and demineralize the full condensate flow from alr-cooled and water-cooled condenser
systems, This treated-water system must have tight control of feedwater purity, pH, and dissolved

L

oxygen content, ol
~';"“= 'i

The demineralizer regeneration s accomplished using strong sulfurlc acld and, sadlum hydroxbde
solutions to condition the six mixed-bed ion-exchange resin columns, Regenera@lqm Ia neuessary
every Sdays of operatlon for the typical resin c¢olumn and produc«a; aboux 45 UOOHters
(12,000 gallons) of spent regenerants for disposal from the system ’Separate batdhes df spent aclds
and caustlc solution rinses are released slowly at the sametln’lé,yleldmg‘ neany neutral wastewaters,
These wastewaters then flow by gravity to Ponda*R 28 xwhere thl&‘ small flow mixes with other
wastewaters from Areas |l and lil. The SCTI sa'lso‘ utiﬂigs alr‘flne wbe reverse osmosis (RO) unit to
lower the total dissolved solids content of the f‘ec}dwate{' The brines from this RO are also released
to Pond R-2B for reclaim.

o LES
‘ ‘. Yo .,l“d
) v, v

.\ o
L et
oty

s

During the Survey, mbgress on a newvcogenerdtion plant being erected adjacent to the SCTI was
observed. Th}‘*'Lmit des\gnatspl aé ‘the ETEC Power Pak, will produce electricity from steam
generated gluring compohent testing at the SCTI. Up to 360,000 kg-cal/minute (25,000 KW), enough

1o Hg‘ht tnore' ft)an 5 480 homes will be generated and sold to the local utility. The only wastewater

6r|ginating at the Power Pak will be steam condensates and blowdown from the recirculating
coollng water systems. Both of these wastewaters will be released to the channel that conveys SCTI
flows to Pond R-2B In Area Il.

'SSFL has used several different methods for cleaning and decontaminating system components after

experiments shut down, or during actlve perlods of component repair and reuse. Formerly, steam-
cleaning lances were used to remove sodium at two primary locations: an area immedIately east of
Building 143 (the former graphite-moderated sodium reactor experiment facllity) and In the
westernmost part of the site at Building 886 (the sodium disposal facility) (Adler et al., 1986). This
practice is no longer used at SSFL. More recently, ¢cleaning and decontamination operations were
accomplished at Building 463, the Component Handling and Cleaning Facility (CHCF). Here, all
cleaning was accomplished by using ethanol in place of water and thus eliminating this scurce of
contaminated wastewaters. However, prior to this change, soils in the B-886 burn pit area had
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become contaminated with heavy metals, organics, and low-level radlioactivity, principally
ceslum-137, Refer to Finding 3.3.4.2.1 for additional Information regarding this problem,

Intrusion of groundwater Into Building 059 produced wastewaters contaminated with radioactivity
from Induced activity in the basement sand. Some of this' water remains In the basement of the
bullding, mixed with sand. A standpipe which drains three sides of the bullding via French drains
shows measurable levels of chlorinated organics in the parts per billlon (ppb) range. A positive
hydraulic head Is maintained outside the basement to prevent any outward mIgratlom“"*of
radloactivity or other contaminants. No radlonuclides have been detected in the standplpé 0:‘ \n true
groundwater outside the bullding. Refer to Sectlons3.4.4.3 and 4.5.2.3 for addltianal Ihfprma? cm
on this long-term problem. More recently, Building 059 has served as a Large Leak Teu; R,lg,(LLTR) A
limited amount of relatively clean wastewater has been generated durmg hydrauhc te%ﬂng of

components. When sodium Is used In experiments, the cleaning operatlon utHizes ethan’bl Instead of
water, much as s done at the CHCF, AR, SR

i, “ “.,n

PO \, ‘.u ‘ ‘ ".b'.'.'
Another former operation that yenerated was’(éw,aters waq a &oal gaslficatlon experiment which ran
{n Building 005, the old molten salt test facHlty Up tb 907 kg‘(1 ton) of coal was converted to gas,
ash, and a hazardous aqueous, waste each hdur of operatlon to produce low BTU, low sulfur gas.
Tests ran for 4 years, from 1%77 fo 1981 Durlngthls run, a total volume of 300,000 liters (80,000 ga’,
of agqueous wastes wmé generated 8nd dJeposed of as hazardous liquid wastes through commaercial
disposal cont,n,acf&rs As’b slulce yvafer was passed through a clarifler and flltered hefore release.

Noncontac‘c qoqwng waterw were released to the drainage ditch for transfer to Pond R-2B and the
L
,‘Reclaim Watér‘Sysfem.

4
I "A
iLee

A llsn"Ta‘H generator of wastewater is the Hydraullc Test Facllity (HTF) which currently conducts
expe"r‘lr'nents at Bullding 863. Typlcal tests involve the addition of dilute sodium hydroxide (80 mg/l)
and phenolphthaleln (6,8 mg/l) to one stream, and 80 mg/l of acetic acld to another stream. When
the two streams are blended, the mixing of the two flows Is studied visually to assess the
effectiveness of various conflgurations or physical inducements to enhance mixing. After use In
tests, test water s purifled by passage through activated carbon columns, then reused in subsequent
tests or released to the ground. HTF wastewater has been sent to (ndependent test labs for fish
bloassay testing, and found to be non-toxic. The maximum volume of storage avallable for test
waste mixtures is about 28,000 liters (7,400 gal), and monthly losses from the system range between
7,500 and 15,000 liters (1,980 and 3,960 gallons). A small part of this total may reach the drainage
ditch serving Area IV, but most of the flow will percolate into the ground (Corugedo, 1988),
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In addition to the large cooling towers assoclated with active operations at the SCT! and its adjacent
Power Pak, there are a number of smaller cooling towers scattered amorig bulldings in Area IV, Half
of these functlon as comfort (alr-conditioning) towers, whereas the remaincler are related to test
operations. In all of SSFL there are about 20 towers which are principally air-conditioning and 12
which serve test programs. In Area IV only three of seven towers are active. A typical comfort tower
serves Bullding 032, the Liquid Metals Development Laboratory. A typical test loop tower serves
Bullding 065, the ETEC Chemlstry Laboratory's chilled water supply. Inactive test towers are located
at Bulldings 005 (Molten Salt Test Farlllty) 006 (Sodium Laboratory), and 059 (the LLTR). All toWers
at SSFL are serviced monthly to ensure proper operation. Cooling water reclrculates, and t‘he ;?l'liof
the recirculating water Is controlled by adding a commerclal solution of polyacryllg acld lmown a,s
KP-1 cooling water treatment. Specific conductance readings are taken durlng ﬁm monthlv
inspection to help maintain operations at 3 to 4 cycles of concentratlon All Area 2 'tqwers ‘Yélease
thelr blowdown to the drainage ditch, which eventually leads to Pond R ZB The tower at
Bullding 065 was observed to be flooding during the Survey, and watér was runnlng off to the paved
area adjacent to the bulilding. All of the water q@apor‘al’ed l)efore eavlng the paved area. The
problem was corrected the following day by aldlustlngw‘;: float l‘ewl at the base of the tower.
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At a few other SSFL facilities, llqulds are handled but ,are never released to any surface water system.
For example, radioactive: llqmds are collected at Bulldmg 020, the Hot Laboratory, and transferred to
the Radioactive Nla'uerfaltDlsposal Faolllty (RIVIDF) for evaporation. Only atmospheric effluents are
ever releasecl fmm thlﬁ bdlldlng,to Uncontrolled areas. No radioactive liquids are released at any
tlme Alsq,«Bullgllngs O?.(lf and 022 in the RMDF conduct operations (processing, packaging, and
ten'lporary stbrage O'f’quuld and dry solld radioactive waste materlal for disposal) that may generate
atmospherlc rt-:flcfases Again, no radioactive liquid wastes are ever released to the environment.
Facllltles of this type have hold-up tanks for retaining all liquids until proper decontamination and/or

dlsp65a| can be provided (Moore, 1987).

Domestic sewage from all buildings in Area IV is released to a sanitary sewer collection system and
transferred to Building 600, the sewage treatment plant (STP) serving Areas|l, Ill, and IV. Formerly
there were about 15septic tanks and leach beds serving Area [V buildings, but at present all
bulldings have been connected to the sanitary sewer system. Certain remote sitesin Areasland |l are
still served by septic tanks and leach beds, but none of these are assoclated with DOE activities. Refer
to Figure 3-10 for an outline of the sanitary sewage system serving Areas ll, [l, and IV,

The Area lll STP is a package-type aeration plant with sewage purification accomplished using an
aerobic digestion process, followed by alum and polymer addition, filtration using anthracite coal as

the filter medium, and chlorination of the filtrate prior to release from the STP, The normal sludge
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recycle rate is. 100 percent. Spent sludge is drawn off and transferred onice a month to a public
sewage treatment facility at Cucamonga in the Chino Sanitation District. The sludge has been tested
and certified as nonhazardous waste material. The STP has been designed to handle up to 115Ipm
(30 gpm) or about 160,000 liters (42,000 gallons) per day. Currently, the average volume of sewage
treated by this facility is about 63,600liters (16,800 gallons) per day, with 45,000 liters
(12,000 gallons) of that total originating .with the day shift. Thus, the system s operating at only

about 40 percent of its design flow rate. ‘ ,

The treated effluents from the Area 1l STP flow by gravity to the R-2B pond to become part o?»?the
Rec|a|m Water System. To prevent the unwanted release of radioactivity via thls path the effluent

..A_... .,
W

from the STP' s chlorine contact chamber is continuously monitored for radloactlwt

goes off, all flow is diverted to an adjacent retention basin and |s held there untll samp1mg and
analysis can be completed. There have been no instances when thls has beceme necessary Once
analyses of the impounded water is complete, it may be released te the reclan‘n system (if analyses so
indicate), held for decay, or hauled off-site for propér dlsposal et an apgroved facility. Continuous,
24-hour strip charts record flow rates, turbidlty, and nathoactMty Slm|lar arrangements exist at the
Area | STP, Building 543, except that its' efﬂuenY becomes p'art of the reclaim water at Pond R-1
rather than part of the R-2 system. :
Sewage treatment plam treated e{fluems comprise about 15 percent of the total water in the
Reclaim Water ’;‘system at any ,gnven time. The bulk of thls reclaim water consists of industrial

effluents fro,m smgle pass cpollng towers, blowdowns from recycled water cooling systems, rinses

) from tleanmg opén'at)pns ‘and other processes, and flame bucket coolant overflows from the rocket

test‘ §tands. Tbese sources combine to produce about 70 percent of the reclaimed water. The
re’m':'ai,ning 15 percent of the total comes from rainfall or is added, when needed, from the fresh

water distribution system.

SSFL has taken extensive measures to isolate the freshwater and reclaimed water systems through
the use of backflow prevention devices throughout the site, wherever the two water systems come
in contact. As of February 1988, 91 devices were in use on reclaimed water and fire suppression
systems to prevent any of these waters from entering the fresh water distribution lines. A local
outside contractor provides routine inspection services twice a year, but SSFL's Utilities Department is
also in the field daily checking on all aspects of the water supply systems. In the event of problems,
the contractor guarantees service within a day's notice of the finding of a problem. SSFL also collects
fresh water samples from nine locations scattered throughout the site to track the presence of

bacteria in the system. This should provide notice of bacterial contamination from sources outside
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the fresh water distribution system. , SSFL also routinely analyzes its wells for radioactivity and

volatile organics. In fact, increases in organic content led to shutdown of Well 13,

Except for a small portion falling north of the divide between the Los Angeles and Santa Clara River
basins, all stormwater run-off is channeled into the Reclaim Water System. As a result, the Perimeter
Pond and R-2A Pond must occasionally release some water from the site to the creek draining Bell
Canyon. Pond water quality is first determined.

Then, if all parameters are at proper levels, a measured volume of water is released through eit ‘
two NPDES discharge points. Recent practice has required five to seven, releases pel' year *from ach
of the two retention ponds. In prior years, releases occurred 8- 12t|mes from eaﬁh sQurce bt}t
incremental volumes released tended to be smaller The major reasons for reflease are, the amcunt of

rainfall and the frequency of rocket testing on-site. For the R-2A Pond whteh recelves ‘wastewaters
from the DOE area, there were only four releases in 1985 wnh a totat annual volume of 60,000 m3

(16,000,000 gallons), whereas in 1986 there were: S|x refeases wlth a ’uotal volume of 97,100 m3

(25,650,000 gallons). SSFL's NPDES perm|t aItoWances are based on total combined waste flows of
605,600 m3 (160,000,000 gallons) from both ponds, sb the total annual retease from each source is
still a small fraction of the permot basis ﬂow

\n : "‘.‘A -

As described in Sectre"“‘;f 3 T a small pomon (<10 percent) of the stormwater runoff flows off-site at

e
v

Y

the ncrthern bo.umdarx' Most of thf‘s flow is purely rainwater, but there are a few locations where
ramwater n+y be’erodmg seHs that have been contaminated by prior operations at SSFL. One such
._condlt&on ochrs ét ‘Biyiding 886, the sodium disposal facility's burn pit (see Finding 3.3.4.2). The area
was uséd extemwely during the 1960s and 1970s for cleaning and disposal of components from DOE-
sponsqred nuclear programs (SRE, SNAP, OMRE, and others). Components were steam cleaned and

rinsed in a concrete pool, then set into one of two bermed ponds where any residual sodium reacted

with water. Many components were left in these ponds, which eventually were drained, but the silt
(and components) remained. Partial cleanup of the area was conducted in 1980, but the task was
not completed. Prior to the cleanup effort, dikes and diversion ditches had been installed to channel
stormwater away from the contaminated areas, but these were breached during cleanup. As a
result, stormwater is now free to run onto the site and potentially carry off contaminated soils or
sediments. Refer to Figure4-3 in Section 4.5.2.3.1.a for a diagram of the sodium burn pit area
adjacent to Building 886.

Two formerly used process and cooling-water catch basins were located north of the divide, but their
collected waters were pumped uphill to ditches that eventually reached the R-2B Pond. These were

located near Building 143 (the former SRE) in the northeast corner of Area IV, and near Building 028
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in the central pdrtion of ArealV. During extremely heavy dqwnpours, these basins would
occasionally overflow and follow natural drainage channels toward the north. Building 143's basin is
no longer in use, so the discharge valve is left open to drain off storm water. The basin at Building
028 continues to serve as a catch basin for runoff from the RMDF area. It is equipped with a
radiation monitor connected to an alarm’ system.to provide warning of any radioactive
contaminants. Thus, there should be no possibility of off-site releases of contaminated wastewaters

from this source.

3.3.3  Environmental Monitoring Program

SSFL has been issued an NPDES Permit to release "filtered domestic wasiewater and— |ndustr|al'

wastewater” from its two principal retention basins (R-2A Pond and Perrmeter Pond) subyect to

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

‘with criteria. There are also a number of additional requtrements whtch pertam to SSFL's two

. sewage treatment plants (see Table 3-13). l\/lonltemng requ;remen’ts ‘Qre spelled out in detail in

SSFL's NPDES permit, as are notification and re'portlngf"

Luure_ment& .

Since SSFL can control the release of its wastewaters and prowde complete analysis of pond water

prior to release, it can almpst always provnde whatever wastewater treatment or hold- -up time is

necessary to attain cgp "’p iance wrth dwcharge requirements. As a result, its compllance record is

exemplary, ccnsLstent' chlevmg cOmphance 99 + percent of the time. A recurring violation of

perm|t I|mitaxlom" :though Tare is the inability to achieve an average final effluent concentration of

15 percent by,vwetght of tne average sewage treatment influent concentrations of BOD_ and total

suspended soll.ds-(TSS) During extended periods of low activity on-site, incoming concentrations of
BOD and TSS in the raw sewage are so low that the 85 percent removal requirement is very difficult
to achneve For example, even though an average influent BODs concentration of 43 mg/l was
reduced to an average monthly effluent concentration of 9mg/t (30 percent of the effluent
concentration limit), the net removal was only 79 percent of the inlet flow. Therefore, the mandated
85 percent removal requirement was not achieved. Similarly, incoming concentrations of 27 mg/| of
TSS were treated and filtered down to only 6 mg/l TSS in the effluent. However, because of the low
incoming load, this removal was only 78 percent. The effluent therefore failed to achieve the
85 percent removal requirement. Whenever the incoming raw sewage is more representative of
normal loads, the two treatment plants consistently achieve 94-96 percent removal and are in

compliance with all requirements.

Each release from the Perimeter Pond and R-2A Pond to Bell Canyon is monitored and reported to

the Regional Water Quality Control Board. A review of NPDES monitoring reports showed that SSFL
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CALIFORNIA REGIONAL WATER QUALITY éONTROL BOARD CRITERIA FOR DISCHARGING

TABLE 3-12

NONRADIOACTIVE CONSTITUENTS FROM ROCKETDYNE DIVISION
NPDES NO. CAO0O-0001309, ORDER 84-85, EFFECTIVE SEPTEMBER 17, 1984

SSFL - VENTURA COUNTY, CALIFORNIA

Constituent

Total dissolved solids

Discharge Rate
(Ib/day)

Conéentration Limit
(mg/liter)

30-Day Average

1,267,680

Maximum . f

Turbldltw(NTU)

Chioride - 200,160 o, 150+
Sulfate (as S) 400320 4 % 300
Suspended solidsa 53 316"«1 e
Settleable solidsa (ml/l) Mopttomnly B 03
BODs | L 40,'03_‘5:‘ . 30
Oil and grease g N 20(020 15
Fluoride , 1o vk T340 1.0
Boron i B YR 1,340 1.0
Residual chloriﬁ'b'”(..;' o B | . 0.1
Surfactam(és MBA;S) R 667 0.5
‘ a;'(degrt;;:rrf) Monitor only 37.8 max.
Monitor only Noincrease

" |96-Hour Static Bioassay

§ource: ‘Moore, 1987.

a2 Not applicable to discharges containing rainfall runoff during or immediately after

periods of rainfall.

b Atleast 90% of test organisms must survive at least 90% of the time, with no single test

producing less than 70% survival.

Based on a total waste flow of 160 x 106 gal/day.
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TABLE 3413

SEWAGE TREATMENT PLANT EFFLUENT LIMITATIONS
NPDES NO. CA00-0001309, ORDER 84-85, EFFECTIVE SEPTEMBER 17, 1984
SSFL-VENTURA COUNTY, CALIFORNIA

Constituent

30-Day Average

Dally Maximum .

' SNTU*

Frequency of
Analysis

Turbidity 2 NTU Continuous ok

BODg (Influent) Monitoronly Monitor Only Once/8 days

BODs (Effluent) - 30 mg/| Weekly il
BODs (% Removal) 85% Calgulated'; = i
TSS(Inﬂugnt) Monitor Only MonitorOnly{‘,“ W;kly ,
TSS (Effluent) Monitor Only MOI‘\HQ‘QQQ|y"'.*;'£:.f;r,ﬂ Weekly

TSS (% Removal) 85% B ' j'f.‘(;'alt:"t';ri"ated

Coliform, Total

2.2 MPN/100 ml.,

Dally

Source:

% The daily maxiniiim tdebidity limjt shatl
during any:24:hour periad, .7 0"

(median) i
e ‘r

Ghirelli, 1984,

., «
v
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is achieving nearby total compliénce with all requirements. Moreaver, this corﬁpliance is being
achieved by a wide margin, since most concentration-limited constituents are being released at less
than 25 percent of their 30-day average and maximum concentrations. For load-based requirements
compliance is perfect, and the typical release rate for the eight load-based limits (including flow
rate) Is only 1 to 2percent of the limit. The only controlled wastewater characterisitc that
occasionally approaches its maximum limits s temperature, which sometimes reaches 24°C (72°F),

Since water is only released between November and May in most years, this requirement is not likely
to be exceeded either.

In compliance with the California Safe Drinking Water and Toxic Enforcement Act of'1 98& otherw;ée
known as Proposition 65, SSFL conducted a study of site runoff waters. A list of poteﬁtlal toxm
substances regulated under Proposition 65 was used to identify posslble problem areas where-r(moff
waters may come in contact with listed substances. A knowInge of past erfgmeermg and test
operations was also used to identify possible problem areas. An putslde contractor was charged with

the necessary sampling and analytical tasks to cpfnplete the stud‘y..‘-‘.fmee SSFL locations were

‘o

identified as candidates for sampling, and‘pot nthf chen‘ncal ,S’Ubstances were designated for

analysis. Fourteen of these were organic substahtég. amd 'the remamlng five were inorganics.

|
4‘ l,

Of the nine SSFL locat|ons qdenﬁﬂed two were in Areal one in Area lll, and three each in Areas |

and V. Locations arev’"" scrlbed more fu&lym Table 3-14, which also provides analytical data for those

chemicals ldenfLﬁfed as p?asént |n~;|terunoff All samples were collected during the first few hours of

measurable in .'1, the begmmng of runoff on March 21, 1987. This was done to avoid the dilution
it

‘_‘effecfs o‘f coh'}fnuedwmnfall on the samples (EMSI, 1987). A separate compilation of analytical data

forasbefstos is p{OVIded in Table 3-15,

The lvb‘c.'at&ons most affected by DOE activities are identified as RD-4, RD-6, and RD-9, since they are all
in ArealV. To a lesser extent, locations RD-3 and RD-7 may also show impacts, since most natural
runoff from Area [V arrives there and mixes with a larger volume of runoff waters from sites in
Areall and lll. Areview of results shown in Table 3-14 indicates that recommended primary drinking
water standards for arsenic were exceeded at all locations draining Area |V except for RD-7, the R-2B
Pand inlet. For chromium, the standard was exceeded only at RD-9, while the lead standard was
exceeded for points RD-7 and RD-9. No Area IV source was detected for thorium. Comparison with
drinking water standards is done for information only, since there is no indication that runoff waters
from any of these areas ever reaches a point where they may be used as a drinking water supply
source. For all metals except thorium, highest concentrations occurred at RD-9, the east drainage to
Meier Canyon from the sodium disposal facility runoff. With respect to organics, impacts were less
significant. Given a California Department of Health Services action level of 0.040 mg/l for
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TABLE 3-14

CHARACTERIZATION OF RUNOFF WATERS
SSFL < VENTURA COUNTY, CALIFORNIA

All concentrations are In mg/L
RD-1 RD-2 RD-3 RD-4 RD-S5 RD-6 ‘RD~7 RD-8 RD-9
norganics ' l
Arsenic l<oi | 016 | ot0| 017 | 012 “dda |
Chromium | <0.03 | 0.11 | <003 | <0.03 | <0.03 <00 0.8
Lead <0.05 { <0.05 | <0.05 | <0.05 | <0.05 ' “"'"if'.f;,‘,o.zf
Thorium | <01 | 0.8 [ <01 |<01 [<o0.1 . a | <o
Organics ot ' S ] .
Chloroform ND ND ND o Y NDL: ND ND ND
Methylene 0.15 |ND 0.45+]'.C 15, A o o 0.40 |ND
Chloride N % ‘
Source:  Adapted from EMS|"1987. ‘
ND - None detected. % "% v
Key to Sampling Locatn;ms ot

RD-1  Well 13 Cany‘qn in-Area ||
RD-2  Periméfar Pond iy Area~!
RD-3 R- ZA Pond in Area 1e
RD-4. Areabehmd Butidmg 163 in Area [V, draining to Mejer Canyon.
. RD5, " R-1PHnd tiavea |.
" RD:6 Bu«ldmg 886 in Area IV East drainage in Meier Canyon Location 2.
“RD<7" R-2B Pond Inletin Arealll.
RD:8 Silvernale Pondin Area lll.
RD-3 Building 886in Area IV East, draining to Meier Canyon Location 3.
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TABLE 3-15

ASBESTOS IN RUNOFF WATERS
SSFL - VENTURA COUNTY, CALIFORNIA

Fiber Types and Units RD-1 | RD-2 |RD-3| RD-4 |RD-5]|RD-6| RD-7 RD-8 { RD-9

Miltion Structures/! 156 0 0 225 0 ‘ .

Million Chrysotiles/|:

Fiber 136 0 0 165 0 0 86 “17,374;; ‘Qi
Bundle o | o o 23 | o | o 12400 [
Matrix 20 | o o 7 | o | o Ju 12 | o
Million Chrysotiles | 1 i T
>5um/l: '-‘,';’ r.,'. 1- ‘ N ENY
Flber 29| o o fg 5 0 o | o
Bundle o | o b o o | o
Matrix 0 0, ov] o0 0 0 0
Mass Concentration ug/l | 1,430 01 0% 0 0 | 1,623 | 186 0
Chrysotiles, ug/l: 'e;_"j,.: E
Fiber £ R o o |17es | o | o | ess |21 | o
Bundle ., ST L o {220 | o | o | evs | es 0
e ‘, o] o 557 | o | o 239 0 0
l .Chrysiowesﬁr'i’um ug&l
' Flber 324 0 0 257 0 0 0 0 0
BLdee o | of o |1s00 | o} o o| o 0"
Matrix ol oo a7 | o | o o o 0
Source: Adapted from EMSI, 1987.

Key to Sampling Locations:

RD-1
RD-2
RD-3
RD-4
RD-5
RD-6
RD-7
RD-8
RD-9

Well 13 Canyonin Area Il

Perimeter Pond in Area .

R-2A Pond in Area |l

Area behind Building 163 in Area IV, draining to Meier Canyon.
R«1Pondin Area .

Building 886 in Area IV East draining in Meier Canyon Location 2.
R-2B Pond Inletin Area !l

Silvernale Pond in Area Ill,

Building 886 in Area |V East drainage to Meier Canyon Location 3

n
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methylene chloride (Rogers, 1986), runoffs RD-3 and RD-4 Indicate that there may be some carryout
of this organic from Area V. Similar concentrations at locatlons RD-1 and RD-8 are not likely to be
related to DOE operations, because of thelr distance from any DOE installations.

There may be a problem with other contaminants in the north-bound runoff. Since this runoff is not
routinely monitored as part of any ongoing SSFU/Area |V surface water manitoring program,
undetected release of contaminants may be occuring. Inadequate characterization of surface-water
runoffs prevents SSFL from identifying potential problems (refer to Finding 3.3.4.4.1). For exarﬂble,
asbestos data in Table 3-15 show highest measurements in two locations that drain northward ftf:m
SSFL.  Sample RD-4 from the area behind Bullding 163 contained the smgle h‘lghest maqs
concentration of asbestos at 4,546 mg/l. Structure counts were read at ,125 millhph siru;tures per
liter, of which 165 million were chrysotile flbers (EMSI, 1987). CaHfornIa had proposeda "sl@n flcant
risk level" for ingesting asbestos from drinking water of 140 rnlllion flbers per day. 50 the RD-4
runoff fiber content was at 118 percent of the proposed, |eveh However,, it Is extremely unlikely that
any of the asbestos in the runoff toward Meier Caﬁyon could eyer affect'water supplies in the Siml

4 ‘s 4 l
o

Valley. S,

Even though SSFL uses bott(ed water as its‘smie thable water source, the freshwater distribution
system {5 routinely armky.zed fér radloactlwty and bacteriological parameters, Samples for
radioactivity measur’aments are cdllev:ted ‘monthly from two widely separated sources on-site.
in 1986, the averége gcoss alpha~measurement was 6,55 £ 9.09 pCi/l and the corresponding average
gross. beta rhegsq,rement was 358 + 0.95 pCi/l for the 24 samples. Individual supply wells are also

: analyzed twlte 2 yeam For the three most used wells, the following average values were reported for

198(3 ahd 1987" *

Actlivity in pCi/l

Well Year

Gross Alpha Gross Beta
Ws-5 | 1986  [11.34 % 1,84 [4.53 % 0.38
WS-5 1987 4,06 + 3,50 396 £ 0.63
WS-12 1986 7.79 £ 0.25 4,93 £ 0.07
WS-12 1987 12.97 £ 5.19 370 £ 1.2
WS-13 1986 972 +0 434 +0
WS-13 1987 399 + 208 4,01 £ 0.32
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All average measurements were below the recommended levels for drinking water, although an
occasional individual gross alpha reacding exceeds the 15 pCl/l recommended level for drinking
water. The bacterlological analyses are uniformly reported at ¢oliform counts of <2.2 MPN total
coliform per 100 ml of sample, a count common to all 99 samples taken in 1987, Samples were
collected twice monthly from two storage tanks (central storage and the westernmost tank) and
from Well WS-13, whereas Wells WS-5 and WS-12 were sampled monthly, Other locations In
scattered bulldings were sampled once a year. From all avallable data, the freshwater systern’s
quality with respect to radioactivity and bacteriologlcal consiclerations is uniformly acceptable Data
on non-radioactive chemical parameters is not routinely collected, since the system does not. ser\lq‘as

KN

~" PR
a drinking water supply. RERREEA N
‘.A ". e ::'“T;“‘,‘.“

Sediment sampling programs for radioactivity are conducted monthly fqr seleaj;ecl ldoatlons,
including several which could be affected by DOE activities. These fecaﬂons ?ncLude mud from the
bottom of the R-2A Pond and from sediments clep09|ted h ,the dralnage ditch leading to Bell
Canyon. Data for 1985 and 1986 are presented In: Tablea 1é WaYer ,ﬁamples covering the same
periods are also presented for comparlson rn 1986 bé a achvitym sediments and water for both
locations was slightly higher by 3 to 7 pe:’cent A}pha activlties presented a ditferent pattern, Both
locations showed a 20-30 percem decline from 1985 to 1986 in sediment activity, but a 35-50 percent
gain in water activity, AH measurements |ndrqated relatively low levels of gross radioactivity well
below the drinking water crlteria for gadmactlvuty, with no serious deposition of actlvity in on-site or
off-site sedlmemlé ) ’ L K

‘!“l
« ) ity

';"., o RN
,\/ery httfe d&tef on homadloactlve parameters exists for on- or off-site locatlons, possibly because all
data oh radiéactivnty indicate minimal likelihood of problems with off-site migration of
con;amlnants from SSFL and/or DOE operations. Monitoring requirements imposed by the site's
NPDlE‘S"permit and Proposition 65 appear to be the full extent of surface water measurements at the

site. Other sampling appears to be related to special events, such as spllls, leaks or the need to
characterize new test solutions.

3.34  Findings and Observations

3.3.4.1 Cateqory |

None,
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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: W

e

Sediment Alpha pCilg 31.4+6.0 WLLE: XT.Q";;’J;Z\,'
Beta pCi/g 240 %10 |n248 805
Water Alpha oCl/! 3.07 £ 194", 43870

Beta pCl/l 343.£ 076 .|, » 3.58¢ 1.14
u " .":‘,‘ - "nlﬁ." 4;I ‘;':- My
Bell Canyon Drainage Ditch: ; . ‘ ‘ ‘ ' et
Sediment Alpha | pcirg ], 219185 15.4+4.4

Beta ©, [y 4 BCUHL |4 227 £ 1.1 242 £ 1.2
Water {Aipha "] “Upcin T 138 £ 7.09 2,02 £ 2,08
.| Beta | pcin 2,49 £ 0.75 2.60 + 0,52

Vo e®

[ IR

Source: Moqgg'. waéq and.1987, "L "
RPN ‘
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33.4.2 Categoryll

1, B-886 Socllum Disposal Facllity Runoff. There s a potantlal for the release of ¢ontaminated
runoff from the B-886 Sodium Disposal Facility due ta inadequate control of stormwater run-

on and runoff. Soils within the burn pit areas of the facility are contaminated with
chlorinated organics, heavy metals, and low levels of radioactivity, principally ceslum«137.
Although the limited amount of testing of runoff has not indicated that elevatad levels of
contaminants are migrating downslope, the exlsting diverslon structure may afbw
stormwater from areas upslope from B-886 to enter and leave the area, Sampllmﬁ; c]qrwin
compliance with Proposition 65 at points downslope (rom the B-886 area lndttﬁated that tf’wbe
was some transport of arsenic, chromium, and lead, albelt at low concentca‘glom gbetwee?ﬁ‘
0.14 and 0.34 mg/l). Refer to Findings 3.2.4.3 and 4.5.2.3 for addltlonal lhformaﬂon ré’garding

» '- ‘ . A Y .
this problem. St
3 . AN v ‘ .‘,':“
3.3.43 Category |l T PR
o T
. RSN e f
N . ] 11 .‘ "H“ '1 ' . v
0N R TR R
None. R A
“ '!" ‘s, ?:‘ . “ A
K o, v
3344 CategorylV .o vt
s ¥ v, B 4

) program d&es not in\:[ude any periodic sampling (e.g., during rainfall events) of runoff leaving
a fwe sm; ,and sﬁ"rering Meler or Runkle Canyons to the north of ArealV. This could result in
".undetectgel releases of contaminants off-site. For example, the single attempt to collect
"'-irunof'f during the Proposition 65 sampling and analysis program did Indicate that asbestos
"contamlnatlon in surface water runoff from location RD-4 (the area behind Bullding 163, the
Box Shop) was as high as 225 million structures per liter, of which 165 million were chrysotlle
fibery. The State of California had listed a “significant risk level” for such fibers as 140 million
per day when Ingested as potable water. While it Is unlikely that the present release could
affect water supplies in the Simi Valley downslope of SSFL, the fact that the release was
occurring undetected until Proposition 65 required SSFL to consider runoff sampling ralses
questions about the adequacy of the monitoring program.
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3.41  Background Environmental Information

3.41.1 Geology

SSFL Is located In the Simi Hills, the central part of the Transverse Ranges which divides the Simi
Valley to the north, from the San Fernando Valley to the south. The Siml Valley Is a broad synqllnal
depression and the Siml Hills form the southern flank of the syncline (Dickens et al., 987) Thasiml
Hills are composed of two principal units (the Chatsworth Formation and Alluvlqm], anﬂ tgwo mmqr
geologlic units (the Tertlary Martinez Formation and Topanga Formatlo ) §t the. SWM Ihese fotn"
units are described from oldest to youngest as follows: ' : *,-"‘t;,. L, O

L
. . L .
:‘ . \ ." R '

'
v
,4

Chatsworth Formation: The upper Cretaceous agg’Chatswomh Fdrmatlon underlies most SSFL.

It Is composed primarily of well- consolldawd mqsslvely peddéd sandstone (Facles A) with

Interbeds of siltstone and claystone (Facles B) ) The sandstaﬁe facies Is primarily arkosic with

carbonate cement. At the site, the bedd ng generally dips to the northwest at approximately

20to 30degrees. WeIJ developed fractures and Joints are visible in the outcrops. The

Chatsworth Formaxi(;n weathers to form CHffs (Dlckens et al., 1987).

ﬁﬁiﬁ oy “.Ew,“fn‘”

Martineztﬁgrmétron‘ The Pal‘eocene Martinez Formation overlles the Chatsworth Formation

_uandis,egpésed to t]w Rdrth and northwest of SSFL, and south of Burro Flats. It Is composed of

"’beddéd marimq sandstones and shales with a basal conglomerate. Bedding dips measured

,'.north of'SSFL are approximately 30 to 35 degrees to the northwest. The Martinez Formation
" weathers to form slopes (Dickens et al., 1987).

Topanga Formation: The Tertlary Topanga Formation, younger than the Martinez Formation,

Is composed of bedded marine sandstone with a basal conglomerate. [t Is exposed to the
southeast of SSFL. Like the Martinez Formation, it also weathers to form slopes
(Dickens et al., 1987, and Dickens and Hawkins, 19886).

Alluvium: The surface drainages and Burro Flats are mantled by a thin discontinuous layer of
Quaternary alluvium consisting of a mixture of unconsolidated sand, slit, and clay. Drill hole
data indicate that in some areas, the alluvium may be as thick as 6 meters (20 feet). The
alluvium Is underlain in some place by a zone of Chatsworth Formation which has been
weathered in place (Dickens and Hawkins, 1986, and Dickens et al., 1987).

3-59



There are several faults and a shear zone In the SSFL area which offset Paleocene and Upper
Cretaceous rack units, One of these faults, the Burro Flats Fault, trends northwest-southeast and
passes through the southwestern portion of the facllity. The southwestern block of this fault
appears to be down-thrawn relative to the northeast black. [t is not known If there has been strike-
slip movement along this fault (Dickens et al,, 1987). There appears to have been movement along a
shear zone which trends northeast-southwest through the facllity. The shear zone Is characterized
by contorted bedding and breccla. The direction of movement is not known (Dickens et al., 1987),
There are no discussions In the hydrogeologic reports for the site concerning the capability of Mwe
faults at SSFL, Other off-site faults In the area are active. The epicenter for the 1971 San' Pernan‘do

earthquake, located on the San Gabriel Fault, Is approximately 32 km (20 miles) frot‘n the' ﬁlw
(NRC, 1977).

.....

Fracture patterns at the facllity have been mapped, and cllsplay two predaminant tfends, north
45 degrees east and north 70 degrees west to east-west (,Dickeqs et a|.¢, 198‘7)\ Jointlnq Is common,
with three malin orlentations present, northwest- squthedq‘c northeast éouthwest and east-west, A
subsidiary set of joints trending approxlmatelfy north~‘soufh 45 a}go present, Measurement of dip
angles on the outcrops indicates that the, northeqsvmuthwpst trending joints generally dip to the
southeast and the northwest- soqtheast trendlng Joihts tend to dip to the southwest. The other joint
systems tend to be vertical: qc exhlblt high angfe dlps (chkens etal., 1987).

DI
.‘A‘\ ,,l"‘ '\

: "“_m_,_‘gng'Use

,Grouhdwatev bccuré nn two zones at SSFL. A shallow system occurs in the alluvium and closely
underlymg zor#as of weathered sandstone and slilitstone, and Isolated shallow fracture systems. A
deeper system occurs within the fractures of the Chatsworth Formation. In some parts of the facility,

the two systems appear to bhe hydraulically connected (Dickens et al,, 1987), These two systems are
described as follows:

Shallow Zone: The Shallow Zone is composed primarily of unconsolidated sand, silt, and clay
which has been eroded from the surrounding Chatsworth and Martinez Formations. The
weathered portion of the Chatsworth Formation and isolated shallow fracture systems in the
unsaturated portion of the Chatsworth Formation are also included in this zone. The Shallow
Zone |s discontinuous. The shallow zone is normally saturated only during and immediately
following the wet season. It may alsa be saturated along ephemeral drainages and In the
southern part of Burro Flats (Dickens et al., 1987),
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Water level data from wells indicate that the surface of the saturated portion of the Shallow
Zone is generally a subdued expression of the topographic surface. Groundwater occurs
under unconfined conditions with the saturated thickness ranging from less than 0.3 meters
(one foot) to as much as 3 meters (10 feet).  Water primarily moves laterally and also

downward into the underlying Chatsworth Formation (Dickens et al., 1987).

The shallow groundwater system is largely influenced by seasonal fluctuations in rainfall, and

as such, qradnents flow rates, and direction are not constant throughout the year St.;i'_jce

information on these physrcal conditions is also difflcult to accurately measure and qu

Area IV. ‘ N -~-.-.:¢

Chatsworth Formation: The fracture systems assoqated w|th the beddmg planes joints, and

faults are the principal water bearing system_at SSFL. The poros.;ty and permeability of the
formation are secondary, and rasult from the;' ‘

;ssoluf'on of, ‘detrital feldspars and carbonate
cement in the rock matrix, and from opeh .;‘r’ractures Rocks from Chatsworth Formation

: &rposures m the Simi Hdls have por05|t|es estlmatnd to be less than five percent (from
petrographic anawsésof thfn sectlons) but some samples have apparent secondary porosities
ashighas 14 pg-, “ént (Dtckens et al 41987)

‘ ‘aﬁ_d ¢ ‘ned cpndltlons The depth to groundwater in wells completed in the Chatsworth
,-“’ﬁhrmctié’o’* Groundwater System range from about 3.7 meters (12 feet) to in excess of
v 90 meters (300 feet). The full saturated thickness is unknown (Dickens et al., 1987).

Analyses of aquifer testing revealed calculated permeabilities ranging from approximately
5x10-7to 5x 1'0-2‘ cm/sec. (1.3 x 10-3to 1.3 x 10+ feet per day). Since the secondary porosity
controls permeability, the major fracture systems and faults have been found to also be the
areas where the greatest well yieldr have been observed (Dickens and Hawkins, 1986). The
wide range of calculated permeability values and the fracture dominated flow system also
indicates that even in areas where gradients are known, calculatgd groundwater velicities

‘and flow times will have a high degree of uncertainty.
Groundwater withdrawal at SSFL commenced in October 1948, and has continued until the present.

Wells have been added as needed to satisfy dema‘rtd, and cope with water level decline due to

withdrawal exceeding recharge. The princr:al use has been for industrial processes. Water use
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records are incomplete, but recent use has averaged about 225 million liters (58.3 million gallons) per
year since 1984 (Dickens et al., 1987). Groundwater extraction for individual wells since 1984 has
ranged from 21.9 to 124.6 million liters (5.7 to 32.4 million gaIIons) Currently, approximately
40 percent of water required by SSFL is supplied from off-site sources by the Calleguas Municipal
Water District.

Groundwater use has caused a depression of the groundwater levels in excess of 30 meters (100 feét)
in the main SSFL site area. The use of imported water has greatly decreased the water demand:’on
the aquifer since 1964, however, water levels remain depressed The depression has resUiied.‘fq a
man-made groundwater divide trending northeast- southwest in Area IV. Slnc‘e ,tl'rere are ‘few
‘dlw ¥ and the"
associated gradients in that area are not well known, Groundwater |eVels, and:, mferred flow

sources of piezometric data in Area IV, the exact location of the groundwate'

directions shown in Figure 3-11 indicate grcundwater flow from Area IV is’ generally o'f‘f site to the
northwest, and toward the center of SSFL to the east and southeast‘

3.4.2

This section discusses the actyal and poten’ctal scmrces of groundwater contamination, and the

controls used by SSFL to l;rrblblf or reduce nmpacts to the groundwater quality from those sources.

,sourtes of g‘f ndWa“:er contammatlon discussed below can be found in Sections3.2, 3.3, 4.1,
and 4 5 il

Known and potential sources of groundwater contamination are described as follows:

Old Sodium Burn Pit (B-886) - The area referred to as the Old Spdium Burn Pit or the "Burn Pit"
occupies approximately 4,650 square meters.(50,000 sq. ft.) on the north side of Building 886.
The facility consisted of treatment area with a concrete sump, an upper pond, a fower pond,
and the nearby surrounding area which was used for lay-down or burial. It was used
extensively during the 1960-1970 time period for disposal of combustible materials such as
sodium, NaK, and kerosene (Olson et al., 1987). Investigative trenching as part of a Phase II
CERCLA investigation performed by a consultant to the site, revealed soil contamination
consisting of organic solvents, diesel fuel, and oil and grease, PCBs, PCTs, Terphenyls, and
Biphenyls (Olson et al.,\1987).
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" There has not been a groundwater investigation performed for this facility, however, one
monitoring well installed In 1985, RS-18 located approximately 105 meters (350 feet)
northeast of the facility, revealed the presence of volatile organic compounds in
December 1987 (the only time the well was observed to contain water), Three of the
compounds detected: 1,1- dichloroethane, 1,1-dichloroethylene, -and trichloroethylene
exceed California State Action Levels of 20, 6, and 5 ug/l respectively. No other groundwater
wells or data are available for this facility. I1tis likely that groundwater contamination exisrts as

a result of previous disposal practices at this facility. See Findings 3.4.4.3.2.a and 4 S 2. 3 l.a' or

details concerning this facility.

ol .
', ». 7\,4.‘

Building 059 Area - The subterranean levels of the 059 bulldmg formerly houSed the'SNAP

Prototype Reactor, and presently contain Co-60 contammated sand and a {arge étainless steel
duct that are in contact with groundwater that seeps mtq the buqldmg Upon termination of
operation in 1969, parts of the reactor systemwere femoved Subsﬁquent decommissioning in
1978 resulted in removal of all contammated ltems exr;épt for”en estimated 45,350 kg (50 tons)
of activated sand, a 150 cm (60 mch) dlqmeter stamless steel duct, and other activated
material (Stafford, 1987). -,

.0 . ‘.

CRErS N et
Y- . . L e
Ve .

During an msp"‘;‘c*tlo'n m 1983 groundWater that had seeped into the building was found to be
contamiﬁéted wm‘n (’."o 60 (~§tafford 1987). Since that time, a water management program has
"controJIedv and mmrmtzed seepage into the building through lowering groundwater levels

"around the bu:{qu by pumping. At the same time, the water level outside the building was

,‘malntamad slightly above the level inside the building in order to cause an inward flow

"-‘,gradlent. Although sampling in 1983 did not reveal radioactive contaminants outside the

building, it is probable that the sampling program was not rigorous enough to ascertain if
contamination existed directly below the building. There are no monitoring wells at the
facility. The only ;ource of groundwater data is the standpipe connected to the french drain
system that extends around three sides of the building. The Co-60 within the building
represents a potential source of groundwater contamination in an are‘a that is presently

incompletely characterized.

Although SSFL has not detected Co-60 in the french drain discharge, analysis of the standpipe
discharge water first performed in 1986 revealed volatile organic compound contamination.
The California State Action Level for tetrachloroethylene, and trichloroethylene of 4, and
5 ug/l respectively have been exceeded. The source and extent of the volatile organic

compound contamination are presently unknown. See Findings 3.4.4.3.2.aand 4.5.2.3.1.b.
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Well RD-7 Area - The groundwater in the area near Well RD-7 is contaminated with volatile
organic compounds. The extent of the contamination is unknown and uncharacterized. The
California State Action Level for trichloroethylene of 5 ug/l has been exceeded. AlthougH
there is an old landfill near Well RD-7, the area has not been investigated well enough to
determine if it Is the source. There is also an abandoned excavation for Building 056 nearby
that could also represent a potential source for the contamination. See Finding 3.4.4.3.2.c.

Other potential sources also exist nearby in Area |V, and are discussed in Finding 4.5.2.3.  «3

that are potential sources of groundwater contamination are as follows .

Old Landfill - An old landfill approximately 90 meters (300 feet) WOst 01’ the Bulldlng 056
excavation was used for temporary storage of, drummed wasteé and burlal of other
undocumented materials and spoil from the; Bwldmg 056 excavatuon Although Well RS-16

" near this area has typically been dry, a deep weH hearby, We{[RD 7, has revealed groundwater
contamination by volatile organic c‘.ompouP»dS The soufce of the contamination is unknown,
and may be the landfill. See Finding 4. S 2 3 1 e for detalls concerning this area.

[RRCt ‘o
N .4,

RMDF Leach Fre An acc&dental rélease of radioactively contaminated water containing
prmcrpa[W'Sr 90 ahd v- 90 to the s0il in and beneath a sanitary sewer leach field for the RMDF
‘ occurred sdmettme m iate 1962 or early 1963 (Bradbury, 1978). Subsequently, the area was

"eXcava‘téd' and tontamlnated soil was replaced with clean soil. Contamination was traced
,‘durmg the excavation, and found to extend downward into joints and fractures in the
‘ "'V‘,Chatsworth Formation. The contaminated joint material was excavated as far as readily

éccessible with hand-held pneumatic tools, then sealed with asphalt. Decontamination

efforts stopped at that point. There is high probability that contaminants reached the
groundwater through infiltration from the leach field. This groundwéter in the area of this
potential source of contamination has not been investigated. See Finding4.5.2.3.1.c for

details concerning this potential source of groundwater contamination.

Old Conservation’ Yard - The area referred to as the Old Conservation Yard was used for
storage of equipment and wastes. The area was cleared of materials, and regraded in the
early 1980s. The storage of wastes in this area represented a potential for spills to have
occurred along with subsequent groundwater contamination. No groundwater investigation
has been performed in this area. See Finding4.5.2.3.1.d for details concerning this potential

source of groundwater contamination.
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B/100 Trench - A trench located east of the B/100 Building was used for disposal of
construction debris and possibly hazardous substances that represents a potentlial source of
~ groundwater contamination. The trench, observed on aerial photographs, was approximately
7.6 meters (25 feet) wide by 22.9 meters (75 feet) long. The trench-appears in aerial photos
from approximately 1961 to 1967. Several drums adjacent to the trench are visible on some of
the photographs. Thé-f.«?a,_vare_\/"no records available to the Survey cbncerning the operation of
this disposal area, and ho groundwater investigation has been performed. "Siee

Finding 4.5.2.3.1.9 for deta/ls concermng this potential source of groundwater contammaman

3.4.3  Environmental Monitoring Program

There is no formal groundwater monitoring program on the DOE optiened 4and at SSFL The .
Environmental Control Unit, contained within the Operatiohs, Dwimon 01‘ Rocketdyne has been
responsible for performing the site- wide momtorlng' progr‘am ar‘fd mVest]-gatlons relative to closure

"‘n noﬂe of these ponds are in Area IV, five

of approximately 10 ponds at the SSFL site . AJtho
monitoring wells were installed in Area IV None‘vb‘f the cﬁonltormg wells are on DOE optioned land.
However, scme of the wells are pear faC|I|t|es that may have been impacted by DOE actlvities. These

wells were observed durlng, the Survey to evaluate construction quality. Well construction records

were also reviewed.* ddltlon there are four springs located off-site to the northwest. These were

sampled as paft“, uf th -'Hydrogeoldvglc Assessment Report (Dickens et al., 1987). These springs,

Iocated on pnvaté proper‘fy( ‘wére not accessible during the Survey, thus were not observed. Their
4 N

"v;.unkhoym Flgure 3-12 shows the locations of the Building 059 Standpipe, wells, and

Sprmgs Bnand’ m»ar Area V.

) construc‘tnon

The Wél!s on the SSFL site observed during the Survey typically had identification signs mounted on
posts adjacent to the well, or numbers inscribed in the concrete surface pad. Surface completion was
either in a flush mounted valve box, or a steel protective casing for the shallow wells, and a steel
' casing for the deep wells. The shallow wells were constructed of PVC casing and records indicated
they were sealed with cement grout, and that no bentonite seals were u{f,ed (Dickens et al., 1987).
Deeper wells used steel casing, and were installed as an open-hole well, thus not sealed in a
specifically restricted zone below the bottom of the surface casing (Dickens et al., 1)87). The deeper
wells also had dedicated centrifugal pumps installed (Dickens et al.,1987). Problems associated with

well construction are discussed in Finding 3.4.4.4.1,
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Sample collection was not scheduled during the fleld portion of the Survey, and thus was not
observed. Procedures pro‘vlded by the groundwater consultant for SSFL, Groundwater Resources
Consultants, Inc. are presented in their 1987 Hydrogeologic Assessment Report In Appendix O
(Dickens et al., 1987). The procedures were reviewed as part of the Survey. The procedures contain
instructions on measuring water levels, purging practices, sample collection, handling, shipping, and
chain-of-custody. The procedures also Include sections expiaining rationale for sampling locatlon,

schedules, and analytical testing to be performed from each sample round. ';,if:ij

The monitoring wells installed in ArealV, although some are near suspeC{Ed 5¢urces drf

contamination, are not sufficient in number or location to provide enough dﬁta to Tulty,characterlze

site or facility hydrogeologic conditions, the extent of known contamlnation. or the preséﬁce of
suspected contamination. There are presently three areas of knoWn x:ontarmn::n‘dcu'\c and four areas
of suspected contamination as previously discussed in §ectian3 4 z (Dnly three of the five wells
installed in Area IV are within the proximity of the séVen areas of known ‘or suspected groundwater
contamination. Of the five wells, only one ts dqqp‘enough to prowde data on the Chatsworth
Formation system (Well RD-7). The one deep waH 1s‘n01 Jn l‘cself capable of providing conclusive
data on gradient, inferred flow. dlrectlons, and flow rates for the seven areas. These inadequacies in

the groundwater monlwrlng gr‘ogram made it difficult to reliably monitor and accurately

)

characterize groundw 'er contamlnat,toh ésee Flndmg 3.4.43.1).

Groundwaten msmf“rormg Was prevnously performed in the area of the Sodium Reactor Experiment.
.‘Three wells r‘angmg i depth from 12.2 meters (40 feet) to 21.4 meters (70 feet) in depth were
mstulled there ¥ 1971 or 1972 (Breeze, 1988). The wells consisted of 7.5 ¢m (3 inch) diameter
perf.or.gted casing (Heine, 1973). Samples collected from the wells were typically analyzed for alpha
and Be'ta radioactivity, and on at least one occasion for water quality. Typical values reported for
radioactivity were approximately 10-7 uCi/ml. Garima spectroscopy analysis indicated that Cs-137
was the principal emitter present (Heine, 1974). Monitoring was perfomred from 1973 through
1981. Asearch for the wells during the Survey was performed, but none were found. SSFL personnel
believed that well No. 1 was destroyed during cleanup of the RMDF Leach Field, but the other wells
still existed (Breeze, 1988). These wells are nat being used in the current groundwater monitoring
program, and no record of abandonment was furnished by SSFL (see Finding 3.4.4.4.2).
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Findings and Observations

Category |

None.

Category ||

None. ‘ o

Category Il e N

e \
L |a

The_groundwater _monitoring program_is inadequate at known Qr- sugpected sources of

contamination. . The groundwater monitoring program has a rfumber of inadequacles that
make it difficult to reliably monitor or accurﬂtely pharactbrlzé g;oundwater contamination,

a.

Inadequate characterization of slte hydrbgeomgy (I.e., the vertical and horlzontal flow
rates and dtreqtmp of groundwater Is; hot well defined) at the known or suspected areas of
contammated grogndwater The presence of a groundwater divice in Area |V is apparent,
bubits mcat Qh nélativp to'the individual known or suspected sources of contamination has
no; beén detern’nned In addition, only one deep well (Well RD-7) exists that can be used

“. N,
. forllhvesmga'«tlng the physical characteristics of the Chatsworth Formation in Area IV. One

o well uonot capable of providing comprehensive data on horizontal groundwater flow

b.

rates and groundwater gradients at all of the known or suspected areas of contamination.

Insufficient number of wells to characterize the actual and potential sources of
groundwater contamination. The five monitoring wells (one deep, four shallow) Installed
in Area IV were not located with respect to the seven known or suspected areas of
groundwater contamination. Although three of the wells and the staadpipe at
Building B 059 have indicated groundwater contamination, characterizations at each of
the areas is not possible with the one or two wells at the known areas of contamination
and none at the suspected sites. The groundwater monitoring locations near each known
source of groundwater contamination are: Old Sodium Burn Pit, RS-18; Well RD-7 Area,
Wells RD-7 and RS-16; and Building B 059, B 059 Standpipe. There are no wells near any of
the four potential areas of groundwater contamination.



<

Off-slte groundwater contamination may exlist, but be,undetected at the off-s/te sampling
locatlons. The four off-site monlitoring locations northwest of Area IV consist of arteslan
springs of wells of unknown construction, These wells, although convenient, were not
designed, constructed, or located to be monitoring wells. Thelr location, unknown depth,
and probable lack of proper construction materials and methods makes them Indefensible
as adequate sampling polnts.

Groundwater contamination. Based on the avallable groundwater monitoring data there are

at least three areas of groundwater contamination In Area V. These areas appéar‘ w {oe

related to past DOE actlivities, The areas are discussed below. BORITANR)

a,

ol
[ N
. /

b.

ot

Old Sodium Burn Pit - The groundwater near the Old Sodlum Eyrn Pi‘t ap;;éafe ‘to be
contaminated with volatlle organic compounds. Well RS 18 (whkh has beeh dry at the
time of quarterly sampling attempts untl|, Detember 1987) Iecated approximately
105 meters (350 feet) northeast of the fﬂbillty Has reVealéd ghallow groundwater to be
contaminated by chloroform, 7 ugfl" 1, 2 dichloroe‘thana‘f 24 ug/l; 1,1~ dichloroethylene,
33 ug/l;  trans-1 2d|chloroethylene, "10pg{|‘ 1 1-trichloroethane, 20 ug/l;  and
trichloroethylene, 660, ug/l (GWRC )988) No analyses for radioactivity were performed.
The Old Sodlum aurn Pvt Is suspected by the Survey team to be the source. Three of the
compoundﬁ,deteqted 1 tdichluroethane 1,1-dichloroethylene, and trichloroethylene
exgeéd’calif‘qmla StataAchon Levels of 20, 6, and 5 ug/l respectively.

o . 'S‘ f...

B The areé“ fa)‘nrred to as the Old Sodium Burn Pit or the "Burn Pit" accuples approximately

4, GSO.unare meters (50,000 sq. ft.) on the north side of Building 886.- The taclility consisted
of a treatment area with a concrete sump, an upper pord, a lower pond, and the nearby
surrounding area which was used for lay-down or burlal. It was used extensively during
the 1960-1970 time perlod for disposal of combustible materials such as sodium, NaK, and
kerosene (Olson et al., 1987). Investigative trenching as part of a Phase Il CERCLA
investigation performed by a consultant to the site, revealed soil contamination consisting
of organic solvents, diesel fuel, and oil and grease, PCBs, PCTs, Terphenyls, and Biphenyls
(Olson et al., 1987), See finding 4.5.2.3.1.a.

Well RD-7 Area - The groundwater in the vicinity of Well RD-7 is contaminated with
volatile organic compounds. Analyses of groundwater samples collected from Well RD-7
revealed contamination from trans-1,2-dichloroethylene, 3 ug/l; trichloroethylene,

130 ug/l (maximum); and toluene, 13 ug/l (maximum) (Dickens et al., 1987). No analyses
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for radioactivity have been performed. The Callfornla State Action Level for
trichloroethylene of 5 ug/l has been exceeded.

The source of the groundwater contamination has not been Investigated, Although a
shallow well nearby, Well RS«16, has shown 1 ug/l of toluene on only one occasion, there |s
not conclusive physical or contaminant data to suggest a relatlonship between these wells
or the old landflll [ocated ad|acent to them. Other nearby potentlal sources exist that are
discussed in Finding 4.5.2.3.1, o

vn Fﬂ

s

F
¢. Building 059 Standpipe Area - The groundwater In the vicinity of thd Bulldmg 0§9 49

3. 444

1.

contaminated with volatile organlc compounds. Analyses qf groundwa%e( samplés‘
collected from the standpipe Indicates the contamfnarfts arg prmdlpaHy
tetrachloroethylene, 540 ug/l (maximum); trlchloroethylene, 19 pgﬂ (mdxtmum), and
trans-1,2-dichloroethylene, 68 ug/l maximy;m) (Amalytlcat Chbmlstry (SSFL], Various
Dates). Radloactivity has not been detected a‘c levéls‘ coﬁsldgved above background for
the groundwater. The Callfomi‘@ State- Actlcm Lev_é4 for tetrachloroethylene, and
»ct‘vély have been exceeded. The detection of

trichlcroethylene of 4, and Sugll rés
tetrachloroethylene, ia pecullar to thls rcgatlon, as it does not occur at other monitoring
wells either In Arga IV

."'x" K " L
'

”Lﬂ ' “.”<u“3u‘
The muu qf' the vothIIe‘ organlc contamination Is unknown for this area, and has not
“begq mvestlgated See Finding 4.5.2.3.b for additional Information on potential sources

A forthls Tadifity.

.‘ i
Bl
N

Category IV

Monitoring_well construction inadequacies. There are inadequacies in construction of the

monitoring wells that may result In questionable data for the following reasons:

a. Waells installed in shallow soil zones are not sealed with bentonite seals as per industry

 accepted practice and Federal guidelines. The lack of a water-tight seal may allow surface
runoff to enter the well by flowing down along the casing and into the well screen and
filter area. A consequence of this would be possible cross contamination of the
groundwater heing sampled, particularly for these shallow wells that reflect seasonal
water table changes thus occasionally yield only small volumes of water.
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b. Deep wells that monitor the Chatsworth Formation use declicated centrifugal vane type
purnps that can cause off-gassing of the volatile organic compounds dissolved In the
water. The consequence of using this type of pump (s that concentrations analyzed for
these analytes may have been reduced during the sampling process. Off- gassing becomes
more likely when groundwater Is subjected to large temperature ancl/or pressure changes
such as from deep water levels at the site.

Lack of well abandonment. Old groundwater monlitoring wells which are not going tq-‘be\ ‘

integrated into the SSFL groundwater monitoring program may provlde a direct cdffduii" for
accidental or Intentional contarnination of groundwater. Three wells in the v.tfnlw qf the ‘1R~E
- which were installed in approximately 1971 or 1972 and last monitored in 19&1.\}\@,\&6 not been
properly abandoned. One well was reportedly destroyed (Breeze 1985), and the othdr two
could not be located although they were thought to exlst. ' et .hv“u. Lo
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40 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management, toxic and
chemical materials, radiation, quallty assurance, and Inactive sites and releases. These discussions do
not Include a background environmental section because the areas aclclressed are not necessarily
tled to one medium, as was the case with discussions in Section 3,0. These discussions include an
environmental monlitoring saection where appropriate and the Information was avallable. The
findings for hazardous, radloactive, mixed, and solid waste management are summarized {1 a
section addressing waste management.

41 Waste Management .

The section on Santa Susana Fleld Laboratory (SSFL) waste management describea Sourceé of wastes;
handling procedures for wastes; treatment, storage, and disposq (TSD) areas for wastes; and
regulatory coricerns regarding waste managemeﬁt |ssues relatinq to decontamlnatmn and
decommissioning (D&D) of nuclear facillties até dis cuwed Ih Secthnd 1.1.2 of the Pollution Sources
and Control section. Findings related to wast "managémem are described In Section4.1.2. The
wastes evaluated include hazarc{ous, radloactrve, pdlychlmlnated biphenyl (PCB), mixed (radioactive
plus hazardous and/or PCB«)j,and soHd (nonradloactlve and nonhazardous) wastes,

u.s. Departmeﬁ*&' pf E. ergy (,DOE') Order54807 titled Hazardous and Radioactive Waute
Managemqr‘»t, lgsl.:ed Decémber 13, 1982 (rescinded October 5, 1987, but still serving as guidance),

,and DOE Ord&r 5820 2 tntled Radioactive Waste Management, issued December 6, 1984, are the

prlrmpdl DOE d[ders used in evaluating waste management at DOE sites. The Resource Conservation
and Recovery Act (RCRA) of 1976, the 1984 RCRA amendments, and associated regulations issued by
the U. S Environmental Protection Agency (EPA) establish the standards used by the Survey for
evaluating hazardous and mixed waste handling facilities. Callfornia hazardous waste regulations
are similar to those of EPA, However, California is more stringent in areas of waste characterization,
waste I\isting, and regulation of regulated substances tanks. At the time of the Survey, California did
not have RCRA primacy. Solld waste regulations of California regulate solid waste facilities of SSFL.
"Good Management” techniques, which are practices not specifically required by regulation or DOE

orders, are also used by the Survey, when appropriate.
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411  Ganeral Dascription of Pollution Sources and Controls

4111 Hagze 5

Current DOE actlvities at the SSFL conslst of large-scale experiments related to energy technology.

Relatively small quantities of hazardous waste are generated. These wastes consist principally of

lubricaling olls, ethanol, alkall metals (Na, NaK, L), and small quantities of laboratory chemlcals,
Waste olls are a Callfarnla-listed hazardous waste, and alkall metals are hazardous due to thelr
reactive properties, Table 4-1 describaes the wastes generated from DOE activities at SSFL NH&\II
metals are generated from tests Involving experimental equipment that would be used m socllum

cooling of nuclear reactors.

SSFL does not dispose of any hazardous wastes an-site. Storage and treatn\ent of reactive alkall
metals talies place onsite at two locations. Storage of hazardqus wastes other than reactive alkall

Y * v

metals takes place at the Area Il National Aeronaut!cs artd Spaee Acﬂﬁihl\stration (NASA) hacardous

waste storage facllity.

B-029 Reactlve Metal Storage

.“

L

ol
RN

2 u"

0
\

l
1

Reactive metals, ‘nt{ucfing spdlum rpmass‘ium, sadlum-potassium, zirconium hydride, and fithium
metal, are swred’ln B- QZS At thq tlrhe of the Survey, thirty-five 55-gallon drums of material were in

storage

. réqdwementk f‘qr sfm‘dge areas,

i
‘I‘G

TWehty cold traps contalning reactlve sodlum metal are In storage outside B-029,

Ihe area Is éyrpermltted, RCRA, long-term storage area and meets RCRA technical

These cold traps

are Ihside the fenced area and lie along the path leading to B-029, The area where the traps are
stored Is not part of the permitted RCRA storage area that is described In RCRA permit subinittals,
SSFL intends to cut the traps and remove the sodium. At the time of the Survey, SSFL was
encountering difficulty In cutting the traps to galn access to the sodium. Torches were ineffective,

since the sodium contalned within the traps acted as a heat sink, Because normal saws were not able

to cut the traps, SSFL was experimenting with varlous technigues to cut the traps.

Although the

traps are in an unpermitted storage area, releases of sadlum are unlikely due to the integrity of the

traps (see Finding 4.1.2.4.2).
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TABLE 4-1

WASTE STREAMS |

SSFL - VENTURA COUNTY, CALIFORNIA
Waste Composition Annualsaizeratlon T.5.D. Methods

Laboratory Oil Waste Laboratory Oils 1,000 pounds Off-site Recycle
Ethanol/Dowanol Sodium/Water 16,000 gallons Off-site Recygle
Sodium Sodium Metal 1,620 gallons On-s.iv,t;e-fmgtlh:iéht:é,,
Lubricating Oils Waste Cutting Oil 660 gallons o '
Asbestos Building Materials | - 25 cubic yarefs T OF-sité Landiill
Source: Lewis, 1987. ' = :
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B-133 Sodium Burn Facility

Sodium metal is treated at‘ the B-133 Sodium Burn Facility, which is also a permitted RCRA facility.
The treatment takes place by oxidizihg the sodium in an enclosed burn pan to produce sodium oxide.
The sodium oxide fumes are absorbed by a liquid scrubbing system to produce sodium hydroxide.
- This sodium hydroxide is used by other Rockwell facilities as a treatment chemical. At the time of the

Survey, SSFL was developing techniques for treating lithium hydride at the B-133 facility.

pit was highly akaline. The a(kahmty was attributed to ieakage contammg sodtum hydcgmde (sew'

Finding 4.1.2.3.1). The burn facility was shut down at that tlme SSFL lntends t;r remOVe the

contamlnated soil, line the pit with concrete, and install a tank for collectmg ‘the sodsu'm hydroxide
effluents from the scrubber. :

Area [l Hazardous Waste Storage Facility

Nonreactive hazardous wastes, generateﬂ by DOE actw ttes at SSFL are either stored at the Area I
hazardous waste storage facthty or dlrectly rquved from the point of generation to an off- snte
facility (such as oil). Th s“stqrage f‘aciltty lsin the NASA areg, which is also managed by Rockwell.

was estlmated b.y ’Rockwﬂﬂ that~gppmxnnately 10 percent of the wastes stored at Areall are DOE
waste Wlth.g'bh rgmalning‘gcpercent origiriating from NASA activities. Operational and permitting

,‘actrwttes per‘tammg ip-the Area Il hazardous waste storage area are the responsibility of Rockwell
under s contram with NASA,

The ‘Ar'ea [l hazardous waste storage facility is not roofed and is exposed to the elements. The
storage area did not have sufficient diked and paved storage atea to allow proper segregation of
incompatible wastes and sufficient aisle space for unrestricted access to containers. Site personnel
reported that equipment used to move containers nf hazardous waste was not adequate and that
containers had been dropped while being moved. It was also reported that the dike was not
impervious, as indicated by leakage of accumulated precipitation from some dikes. The surface area
where drums are staged prior to movement to the proper storage compartment is not paved. The
lack of a roof has lead to swelling of drums cantaining volatile organic wastes as a result of heating
due tc exposure. Site personnel stated that NOVs (Nouces of Violatinn) regarding secondary
containment integrity and storage capacity nave been received from EPA and the State Department

of Health Services. Rockwell has requested funding from NASA to build a new hazardous waste
storage area (see Finding 4.1.2.4.3). '
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Hazardous Waste Decontamination

Bow{ Area. The Bow! Area was the site of a pilot test for the gasification of coal. This experiment has
been terminated. All liquid w.stes and readily accessible solid wastes have been removed. However,
the process equipment still contains various hazardous wastes, including cflwar oil, tars, and light oils.
Closure of the Bowl Area (removal of hazardous wastes and decontamination) has not been
initiated, as discussed in the Closure Plan (see Finding4.1.2.4.4). Table 4-2 describes the w§f$f(es

remaining in the process equipment. This is a DOE-Morgantown program.

B-005 Coal Gasification

An experimental coal gasification facility at B-005 is no longer in operatlon Thw process resulted in
the generation of "green liquor"” wastewater, which contamed Qrganicsr sulfur compounds, and ash.
At one time, approxsmately 80,000 gallons of green“hquor were m stcvrage The liquid portion was
removed and taken to an off-site hazardous waste facﬂﬁ.y The tan{cs in which the liquor were stored
still contain residual “heels” of “green Ilquor sohd‘s' “Oi'her process remduals may still be in process
lines. DOE-Morgantown is aegoﬂatmg a contract to Rockwell for the demolition of the

expersmental coal- gasmcatyon facnhty AII proc-ess equipment will be decontaminated and waste

residues removed asvpa of the demoljtqon pro;ect

El Segund'oi".'

Rockweﬂ operates a DOE- owned AFBC test facility at its El Segundo Plant in Los Angeles County.
Fluldrzed Bed Combustion is used to reduce sulfur dioxide and nitrogen oxide emissions. The facility
is used to test heat exchangers. Approx|mately 1.5 barrels of ash are produced during each hour or
operation, Fly‘ash is a California state listed hazardous waste. The mixture of spent bed, ash, and
baghouse fly ash is considered a hazardous waste. The ash was sent for final diéposal at the time of
the Survey to a facility at Casmalia, California. Disposal at this facility may not be in compliance with
DOE's policy regarding off-site disposal of hazardous wastes. This policy limits off-site disposal of
nonradioactive and CERCLA wastes to facilities identified by EPA or by state regulation agencies as
suitable for treatment, storage, or disposal of wastes (Walker, 1986). In 1986, the Casmalia facility

was not eligible for disposal of such wastes (Davis, 1986).
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TABLE 4-2

- BOWL AREA PROCESS EQUIPMENT WASTE - DOE/MORGANTOWN

SSFL - VENTURA COUNTY, CALIFORNIA

Waste Quantity
Item Contents Remarks
Liquid
q Solid
(gatlons)
1. Heavy oil flash tank Solid, heavy oil, tar 1/3 drop box
2. Heavy oil separator and Solid, heavy oil, tar 1/3 drop box
accumulator )
3. Interconnecting piping to Solid, heavy oil, tar - 1/2drop B,oi{' ,Hazar'dc;y.s wg"sf'é‘.«scrap
Tand 2, o I
4. Heavy oil condenser Traces of tar " ‘1/2“d‘rf'op boxs Hazérdous waste - scrap
DALY CORDIIPOINS et
5. Reactor pressure shell Char-water wash Y 13dicp };px Hazardous waste - scrap
6. Reactor pressure sheil quench | Char-water wash.: s ])‘:’1 drop box Hazardous waste - scrap
piping ol .
7. Reactor pressure shell char Char-water wé'.sf"v.. 1/3 drop box Hazardous waste -scrap
receiver wh
8. Cyclone 1 and 2, No P2 Charewater w.ash A 200 1 drop box Hazardous waste - scrap
9, High- pressure coal feéder Rinse. t*an out coal dust, 500 -
(cylmdncal, Lank’ S fee-t X T;glvmzed clean with fire
20feeth|gh) e ' ‘hose
10 Outlet fm ,,.cy‘clm 2‘.prpe to | Will contain wet black oils - 1/2 drop box Hazardous waste -scrap
. pof ltqtha condenser ‘
11, " Light ol condenser Traces of oil and char - 1/2 drop box Hazardous waste - scrap
12. .‘~B.'eneath light oif condenseris | Will contain light oils and 1/2 drop box Hazardous waste - scrap
light oil separator and char ‘
accumulator
13.  Light ol flash drum and Will contain light oils and 172 drop box Hazardous waste - scrap
piping (water jacketed) char (small quantity)
14,  From light oil condenserisa inspect and flush 200 Hazardous liqguid waste
line, goes to BTX adsorber
tank

Vl‘
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TABLE 4.2
BOWL AREA PROCESS EQUIPMENT WASTE - DOE/MORGANTOWN
SSFL- VENTURA COUNTY, CALIFORNIA

PAGE TWO
Waste Quantity
Iltem Contents Remarks
Laui
'quid Solid
(gallons)
15.  BTX adsorberto BTX Inspect and flusn 500

condenser and coltector

16.  Sodium hydroxide scrubber Traces of caustic soda
tank (6 feet x 25 feet, full of . ] (flush)
SS packing), pump, too

T

17.  Low-pressure char receiver Contains some char (flush) ‘3'$?ia‘2_‘g:5dods liquid waste

tank nextto VTS il stand
(12 feet x 16 fee*)

L

18.  Cyclone/char recever Contains char-water wash'i'J: Hazardous liquid waste
L

(18inchesx 12 feet)

19.  Cyclone 2 char receiver Cdntamsalit'ﬂ,g’tprahg{ ' “":"ASOO 1 drop box Hazardous waste - scrap
‘ char R =
— v ‘.‘ d
20,  Dust collector Check bags, etc. (flush) 100 1/2 drop box Hazardous waste
21, Low-pressure Iugh%?}éf}.‘taqk. o L|ght:§)v{' g‘Hd'rT‘\aybe char - 1/2 drop box Hazardous waste - scrap
22. 18m.ch‘{{is"fé&'Qertlc’év'l‘fénk ‘..(fbal and char ¢ st - flush 500 | - Hazardous liquid waste
(higharassyral > e T out
5 23 a 'L})vy-pre‘s“éy'rg cé‘él"%pper - Contains coai dust - flush 500 - Hazardous liquid waste
Y hglbw flrst"t}ggk
24: VTS I tank, glass tank, and test | Tars, coal - 1/2 drop box Hazardous waste - scrap
. hardware
25.  Miscellaneous piping Tars, light oils, char - 1 drop box Hazardous waste - scrap
(approximately 200 teet)
26.  Tank Contains a:bestos - 15 ft3 Hazardous waste

insulation

Source: Schmidt, 1987.
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Underground Storage Tanks - Regulated Substances

Section 280 of RCRA regulations required the registration of all underground storage tanks (USTs)
containing regulated substances such as gasoline, oil, and chemicals. California law énd regulations
required teak and/or integrity testing of all USTs. SSFL had 12.USTs at one time. With the advent of
new regulatory requirements on the state and Federal level, SSFL hés phased out the uselof USTs for
regulated substances. At the time of the Survey, all USTs containing regulated substances had been

taken out of service and all but two had been removed. The final two were scheduled for remova‘lfi‘g

RCRA Permit Status

Rockwell International Energy Systems Group was issued a final Hazardous Waste Faalltle’;#’ermlt
dated February:14, 1984, for SSFL by California. Hazardous waste operanohsdescrlbed i the permit
included storage in containers and treatment involving burnmgpf sodlum metal wastes The permit

requires conformance with conditions described m"ﬁhe Opreratmnal Plan subm«tted to the state by

SSFL, which included a closure plan. Treatment and storage areas Hescribed in the Closure Plan are
Building 029 (Reactive Metal Storage), and fhe Bqﬂdmg 133 Sump (Sodium Burn Facility).

v
PR

4.1.1.2 ‘RadioactiveW@s;t:as

DOE Order 54802 de f “ radloactl\/e waste as “solid or fluid materials of no value containing

radloactlv‘ty, qiwcarded {tems such as clothing, containers, equipment, rubble, residues or soils
.‘contammate vith radloactlwty, or soils, rubble, equipment or other items containing induced
radaoactlwty sudv that the levels exceed safe levels for uncondltlona| release.”

Radiééctive waste at SSFL consists of both high-activity and low-level wastes. These radioactive
wastes are composed of sections of irradiated cladding removed during decladding of reactor fuel
elements; solidified liquid generated during irradiated-fuel-recovery cleaning operations; building
rubble consisting of wood, steel, plaster, plastic, glass, concrete, dirt, etc.,, generated during
decontamination and decommissioning operations; and contaminated equipment, High-activity
wastes generally contain activation products, primarily Co-60 plus MFP from fuel contact. Process
operations generate low-level waste contaminated with uranium, thorium, or plutonium. A small
quantity of by-product wastes is generated from research programs. Drumload quantities of TRU

wastes are generated during some building cleanup operations.

The generation of both high activity and low-level waste depends upon project activity. High-

activity wastes are usually generated only during fuel-decladding operations. Low-level wastes are



generated 'from‘decladding operations and decontamination and decommissioning projects. In
FY 1988, approximately 260 cubic feet of high-activity wastes were projected to be generated
(Schaubert, 1987). Quarterly shipment of low-level radiocactive waste ranges in quantity from
3,000 to 9,000 cubic feet per quarter. Solid wastes from decladding of spent reactor fuel are sent in

sealed drums to the DOE-owned facility for handling and shipment for disposal.

The foHowmg is a description of those activities generatlng radioactive wastes and the facilities used

to handle radroactnve wastes.

Sodium Burn Pit

The Sodium Burn Pit was used durlng the 1960-1970 period for drsposal of combustabie matertals
including NakK and kerosene from several programs re(atmg to sodrum reactors and component
testing of sodium reactors. The area consisted of a concrete pad next 16" a concrete water pool,
upper and lower pond areas both downslope from the pool,,and an area.,adjacent to and west of the:

upper pond area used for storage and bur:al ‘o‘f mate' a)s "A‘CERC[A Phase Il, site characterization

has been prepared (see Section 4.5.1 for mOre detal '11 has been estimated that 28, 640 cubic feet
of radioactive waste, 14,400 cubrc feet of chermcal (hazardous waste), and 11,025 cublc feet of mixed

hazardous waste will be generated by cleanup a,ctrvmes (Stafford, 1987).

Building 0.5.19'..,;1;?“ e
,‘Burldmg OSQ’{SNAP Ground Prototype Test Faciiity) is no longer in service. However, the vacuum
vessel ahd assocrated structures are highly contaminated with induced activity. The pipe chase room
is friled with activated sand. During routine yearly surveillance it was found that 30,000 gallons of
groundwater had leaked into the room and became radioactively contaminated. SSFL installed an
ion-exchange column to decontaminate the water. Currently groundwater is being pumped from
outside the building to maintain a low-head sufficient to minimize inflow but prevent outflow from
the pipe chase room. SSFL intends to remove the sand from the room and seal the walls to prevent
groundwater infiltration into the rocom. The sand will be handled as radiocactive waste.

Sections 3.2.1, and 4.5.1 have additional discussions on Building 059,
Building 020 - Hot Cell

The Rockwell International Hot Laboratory (RIHL) operations are carried out in Building 020. These

activities consist of the examination of irradiated reactor fuel and the preparation of irradiated fuel
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for eventual reprocessing by removal of the metal cladding and thermal bonding material, cleaning
and repackaging of the fuel slugs, and shipment of the fuel for reprocessing.

Radioactively contaminated liquid wastes are collected in a 3,000-gallon waste tank in the Holdup
~ Tank building. Most highly contaminated liquid wastes would be absorbed or solidified in the cells
at the time of generation. Thus, most of the tank's contents would consist of water used during
contamination. A weir box collects large particles prior to their entering the holdup tank, In Cellt,
highly acidic and basic solutions are used. Coarse particles from this cell are separated in a 5- galVon
tank prior to release to the holdup tank. All liquid wastes from the holdup tank are sent t 'fthP
RMDF (Radioactive Materials Disposal Facility) for solldcfication, storage, ahd“ packagmg fc:r

shipment for disposal at off-site facilities. *,_;’f b

At the time of the Survey, the Hot Lab was inactive and decor‘xtammatlon was bemg planned.
Decontamination was to take place in such a manner that the facn lty cauld be reactlvated Surface

contamination will be removed by technlques such as’ electrppor shlng 01’ mternal surfaces of pipes to

Bu dmg qz1 Radioactive Waste Processing and Packaging, and Equipment
" Decoktamination.

e Building 022, Radioactive Material Storage Vault.
. Buildiﬁg 034, Administratioﬁ and Engineering Offices.
e Building 044, Health Physics Services,
° Building 075, Packaged Radioactive Waste Ready for Off-site Shipment.
e Building 621, Radioactive Source Storage.

® Building 665, Emergency Supplier Storage.
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® Building 068, Open, Covered Building for Temporary Storage of Chemicals and
Equipment.

® Building 658, Hardened Security Post.
‘@ RMDF Drainage Pond.

These buildings are all within a fenced and secured area.

Waste treatment at the RMDF consisting of solidification of liquid radiogctlve wastes (and
evaporation of low-level liquid radioactive waste takes place in B-021. Evappration Qf gqmd wasté*
takes place in a hooded rectangular tank (4 ieet by 6 feet by 1foot ) usmg an elecmc imivrérsion
system operating at 180°F. Vapors are passed through a HEPA ﬂlter and exhauste'd through a
130-foot stack. Liquid wastes evaporated are collected from ’SSFL and stored fn an 8 000-galion tank
at the RMDF and fed from the tank into the evapa?aton The evapbra;or Is capable of processing
2,000 gallons per week. However, a typical . ﬂekly pmcessingload,?nlght be a few hundred gallons;
actual loads would depend on project actw’rty Htgh ac‘dwty Wastes from the B-020 Hot Lab are not
treated. Floor drains in B-021 lead into a 200 galfuﬁ double lined with leak detection UST Installed-
in 1987, )

o
‘l :.

Sludge from tha evapcrator |s pquotﬂcally removed and dried in a pail on a hot plate. The pail is
then crushed and placed Jh 4-55-gallon drum for shipment to an off-site radioactive waste disposal
. facdlty The @mount of dried sludge shipped in each pail is determined by the radioactivity content
of the sludge Eased on their knowledge of the wastes evaporated, site personnel said that the
sludge would not contain metals (hence it is not a RCRA or mixed waste). In 1987, thirty- elght
5- ganon and 10-gallon pails of dried sludge were generated. However, formal procedures are notin
place to determine whether evaporator sludge should be tested for hazardous characteristics if the

influent to the evaporator changes (see Finding 4.1.2.4.1).

High-activity materials such as irradiated fuel elements and high-activity waste resulting from
dissections of irradiated fuel and reactor components at the Hot Lab (B-020) are stored in the seven
below-grade vaults at B-022. These below-grade vaults have floor plugs constructed of magnetite .
concrete and are fitted with sté‘el support racks to hold canisters containing fuel elements or high-
activity waste.,



Low-level waste and equipment are stored in B-075 and B-621. The backwall of B-075 is lead-lined
on the side facing the site boundary to reduce off-site direct radiation. At the time of the Survey,
11 drums ¢ontaining Transuranic (TRU) wastes were in storage.

All runoff from the RMDF is directed toward the RMDF pond. This pond is 20 feet by 30 feet by 5 feet
deep, is fenced and has a radiation monitor, and pumps with water level controls. The RMDF pond s
sealed with coated asphalt to prevent seepage. Sloping of the pavement around B-021, B-022,
B-655, B-075, and B-621 prevents water from running Into these buildings. Collected runoff from.j$be
RMDF pond is discharged to surface drainage unless the radlation monitor alarms (see Sec’bl?iijnﬂif%‘z
for further detalils). PRI

TRU Wastes

. \ G
".' ‘. b e
. . o

TRU wastes are not routinely generated at SSFL. Those w.astés that @re generated usually will result
from cleanup activities. This would include the 11='d1’umi of TRU wastes in storage at B-075, from
B-055 (Plutonium Facility) in the future, 1 15drqms ofTRD Wastes may be generated from cleanup
activities at the B-020 Hot Cell. TRU wastes are packagéd forshipment to off-site facilities at the
RMDF, with interim storage also.takmg place at the RMDF

4y
.19

,radioaqtlvely«co tarmpated mercury ard 5 cubic inches of beryllium oxide were in storage awaittng
dtsposal (Schauber’t 1987).

4.1.2°  Findings and Observations

4.1.2.1 Category |

None,

4.1.2.2 Cateqgory ||

None,

4.12
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4123

Category Il

Sodium Burn Facility Sump. Releases of a caustic solution from the scrubber in the sump at the

4124 Category |V

B-133 Sodium Burn Facility have contaminated the soil. The sodium burn facility is a permitted
hazardous waste facility. The facility contains a tank that served as a reservoir for alkali metal
hydroxide snlutions from the scrubber of emissions from the burn-pan. During installation of
a new tank, soil samples colléctéd from beneath the old tank revealed high pH levels in the
soil. Plans have been formulated for the removal of the contamlnated soil in accordance Wlth
RCRA requirements. The sump will be rebuiit and a new tank installed with seco

containment.

Waste Characterization Procedures. Formal proced-ures a;,a no.t ih place 10 determme whether

evaporator sludge should be tested for hazardc\ws charactérlsjrcs lf the influent to the
evaporator charges. Currently, inf!ueht to vrﬁe evaporajor consists of decontamination
solutions from the Hot Cell (when operatrng) and of radloactlveiy contaminated groundwater
infiltrating into the B- 959 pipe chase room. RMDF personnel have decided not to test
evaporator sludge far hatardous charac‘j.ernstncs based on their judgment that the processes

generating thﬁf ‘d)oactlve Wa;tewaters, which are evaporated, do not generate hazardous
constl,tueﬁt& However if. gharacterlstlcs of the radioactive wastewaters differed in the future

from‘the_qxpstmg st,reatns, or if the existing waste stream characteristic changed due to process

'changés"" *he ‘Gresence of hazardous constituents could be undetected. The slurry would

P 'become hezardous (hence a mixed waste) and thus inappropriately disposed of in a facility not

', suited for mixed waste disposal.

B-029 Cold Trap Storage. Cold traps containing sodium metal, which is hazardous because of

the reactivity of sodium metal, are being stored in a non-permiited hazardous waste storage
area. The traps are stored outside B-029, which is the RCRA-permitted reactive metals storage
area. The sodium metal is contained and is not likely to be released to the environment,
However, storage outside the permitted hazardous waste storage area is a technical violation
of RCRA regulations. The outdoor storage is expected to take place only until sawing
techniques are developed so as to cut the traps and allow the reactive sodium metals to be

removed and/or treated.
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Area |l Hazardous Waste Storage. Inadequacies in the Area Il hazardous waste storage facility

may rasult in the improper storage or release of DOE-generated hazardous wastes. The Area ||
hazardous waste storage facility is owned by NASA and'is operated by Rockwell principally for
NASA wastes. Approximately 10 percent of the wastes in storage at one time may consist of
DOE wastes. The hazardous waste storage facility does not con‘tain sufficlent impervious
paved area with impervious dikes to allow proper segregation of incompatible wastes or
adequate alsle spacing for unimpeded access to containers for inspection and movement,
Waste containers are stored on unpaved surfaces. According to site personnel, the dlkes in
certain areas may not be impervious, as indicated by leakage of accumulated ralnfall
Equipment used by site personnel for container movement is not adequata abd cn‘ occaskron,
waste containers have been dropped during movement. Since the storagé fqdlity ls not*
roofed, these waste containers can be heated up by solar radlatlon:., ?acthy pérsonr‘rei have
raported that drums of solvents have bulged as a result of heatmg by the sun Stte personnel

sald that regulatory agency personnel have nqted these deflrclenaes during inspections.
Rackwell has requested fundlng from NASAI;O butld a Iarger hazardous waste storage area

hazardous waste containers,

Facllity Closure. Clogure af the Bowl Area and the Process Demonstration Unit (PDU) facility
(removal of h‘aga?dous wastesr amd décontammation) has not been initiated according to the
closur@pﬁ&h in tbe ﬁperax{ons plan of the hazardous waste permit. The closure plan in the
."}t gnveﬁ a,echedule for closure of buildings and test facilities, beginning with

."-‘ !

""submléscon of'the c|osure plan to the permitting agency. The facilities in the Bow! Area and

',lahe PDU.ﬁathty have been closed for more than 90days. All liquid wastes and readily

“.* accessible solid wastes have been removed. However, there Is no evidence that a closure plan
* has been prepared and final closure initiated.
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4.2 Toxicand Chemical Materials

4.2.1 Toxic Substance Management

The management of toxic substances associated with DOE activities at the Santa Susana Field
Laboratory (SSFL) was reviewed to assess compliance with existing Federal and state regulations,
DOE Orders, and good industrial practices. The Survey evaluated the use, handling, and disposal of

bulk chemicals, industrial solvents, liquid fuels, polychlorinated biphenyls (PCBs), pesticides,j{fc'_l_‘;nd

The Rocketdyne Division has established programs to meet its responmb&ht&es to eMp{oy-ees and te’
protect the environment. The Health, Safety and Envnronment (HS&E) Department “hes the
responsibility for a major part of this program. HS&E ensures that employee‘s handlmg hazardous

materials are provnded the necessary information and tran}mg t""‘

,.allow workmg with these

substances in @ safe manner. The foliowing are th‘e ma}or features of‘.rhe hazard communication

program: S

e Evaluating the hazards of mater(als used m the workplace and communicating to

management and‘users any new data bn maternals in use at the site.

RS

L Condumng‘or"arrangng ‘f'or employee training on the use, handling, and storage of

“hazardous matgnals in their work area.

x "n" Con%'h:iﬁng and maintaining an inventory list of hazardous materials at SSFL and updating

this inventory as required.
® Maintaining a file of Material Safety Data Sheets (MSDS) for all hazardous materials..

® Providing infcrmation on labeling of hazardous materials and furnishing the user with

appropriate tabels.
® Reviewing all purchasing requisitions for hazardous substances, providing managemeant

“and requisitioner with toxicity information, and recommending whether to obtain the

material for use at SSFL.
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The HS&E Department has more than 4,500 MSDS on file with a computer-based index for rapid
retrieval of information. This Department also provides assistance on regulations for transportation

of the materials and proper storage.

‘Other departments share in the responsibility for proper hazardous material management. For
example, the Environmental Control Unit (ECU) conducts-a compliance audit on a monthly basis. The
substances subject to survey and audit include chemicals, fuels, gases, products‘, materials in process,

or raste substances. Any discrepancies observed during an audit are reported to the pertimént

operating department management, and a work order is initiated to correct the problem:»‘:.}@\j‘ le‘ﬁer

inspections are conducted at the next audit period.

ETEC Procedure No. 4-05 delineates the criteria for the procurement transportatton storage and
use of hazardous materials (ETEC, 1987). The procedure ou;lmes the responsrbmtles of HS&E,
Industrial Security, F&IE (Environmental Controi Unlt) Protecmve Servnces the Packaging and
Transportability Engineer, the appropnate EFEC maneger arad theorequlsntloner/user Radioactive
materials are not included, since they are d:scusse“"'m a separdte ‘procedure. '

Similar procedures are avaﬂ‘able for other SSFLprograms mcludmg other DOE activities. These are
described in the Health; 'S
undated). .

afety, and Enwronment Procedure Manual 572-L-1 (Rockwell tnternatlonat

422 - f‘fl'oi‘r:'c-"(‘:ﬁ'é“ﬁli’t;pl Use and Storage

. et
Many hazardous substances are in use; however, most of these materials are used in relatively small
quantities (e.g., reagents in the analytical laboratories). This discussion will emphasize those

" substances used in appreciable quantities.

4.2.2.1 Buik Liquid Chemicals and Fuels Storage Areas

Some hazardous materials are stored in large quantities at several locations throughout the DOE
program area of SSFL. The substances stored in aboveground storage tanks include fuel oil, diesel
fuel, gasoline, lubricating oil, sulfuric acid, and sodium hydroxide solution. During the Survey, these
tanks were visually inspected for leaks, adequate secondary containment, appropriate labeling, and

other potential deficiencies. A description of six of these tanks and the deficiencies observed are

presented in Finding 4.2.6.4.1.
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4222 Low-Volume Storage Areas

Approximately 70 drums containing various types of oils, a microbiocide, lithium hydride, various
solvents, and other chemicals are stored in Buildings 007 and 008. Most of these substances have
been stored for many years in metal and fiber drums at sites that are exposed to the elements and‘
lack secondary contai‘nment. As a result, many of these drums are deteriorating, and there is
evidence of past leaks or spills (see Finding 4.2.6.2.1).

Several 55-galton drums containing solvents were on dispensing racks at four Iocattons These dmms
did not have drip pans to catch spills or leaks and could be a source of release of hazardbus

substances to the environment (see Finding 4.2.6.4.1).

4.22.3  Solvent and Chemical Storage Cabinets

‘ 4

Many solvent and chemical storage cabinets are a’ncated adjacent to bulldlngs Some of these
cabinets were not adequately maintained and could nesult tn the rePease of hazardous substances to
the environment. In many cases, the cabmets were m adeterroratmg condition, and the containers
inside the cabinets were badly,. corroded or Iacked }abels Some of the cabinets did not appear to

have been used for several years (see Fmdmg 4 2 6. 4 2).

4.22.4  |mprdper St'éééigé"c‘)f B@}te?i'és

‘Two pal]ets"b‘ mcke[-radmlum batteries were improperly stored. One pallet was stored outside

B~143 and the second pallet was near B-100. The condition of the plastic casings indicates that these

bat’(ernes had been exposed to the weather for some time (see Finding 4.2.6.4.3).
4.2.3  Polychlorinated Biphenyls

Nritten procedures for the disposal, storage, and labeling of polychlorinated biphenyls (PCBs) are
included in the Rocketdyne Environmental Control Manual (Rocketdyne, ‘1986). These procedures
define the management’s policy and assign specific responsibilities concerning the use, storage,
handling, identification, inspection, transportation, and disposition of PCBs. These procedures are

designed for the Rocketdyne facility to be in compliance with the TSCA regulations (40 CFR 761).
All of the PCB and PCB-contaminated equipment have been retrofitted (fluid removed and flushed)

or removed from the DOE facilities at SSFL. The last of the PCB items were retrofitted or removed by

an outside contractor before the close of the 1987 calendar year. However, most of the retrofitting

4-17



of transformers was done during the 1986 calendar year. The retrofitted transformers were sambled
and analyzed after 90 days of operation by the contractor. If the fluid coxncentration was found to
contain more than 5ppm of PCBs (the California standard), the fluid was removed and the
transformer was rinsed and then refilled with the non-PCB coolant fluid. This process was continued

until the PCB concentration in the fluid remained below 5 ppm.

The waste PCB fluids and rinsates were disposed of (incinerated) by Rollins Environmental (Deer
Park, Texas), the capacitors were shredded and incinerated by U.S. Ecology Corporation (Beatty,

Nevada), and those transformers that were removed were triple rinsed and then Iandﬂlled The""CU

staff conducts an annual audit of the TSD facilities that Rocketdyne utilizes for’ dl’sposal o)

hazardous wastes.

The last of the PCB materials removed from DOE facilities were placed in storage m B 231 whichis a
small building that i is part of the CTL-2 (B-206) complex, . The PCB &tdrage area is 6 by 8 feet, has a
concrete floor, a 6-inch dike, and adequate protechm"'t from "rhe e(ements At the time of the Survey,

the storage area contained some PCB wastes such xas capatltors, wipes, and a 55-gallon drum.

However, the origin of this material was notknown

, “

The storage area and thef t\uﬂding were properly marked with PCB warning labels. This area is

A«bestos and asbestos -containing materials (ACMs) have been used at SSFL facilities in the past. The

ma;or asbestos and ACMs include transite (cementitous asbestas); vinyl/asbestos floor and ceiling

tile; msulatmn on piping, equipment, tanks, valves, etc.; various structural support members such as-

pipe hangers, tank pedestals, equinment supports, etc.; pump and valve packing; and gasket
materials. Normally these materials are not friable and are not regulated by the EPA or the
Occupational Safety and Health Administration (OSHA). However, during demolition renovation, or
during repair of facilities, they become broken, hammered, sawed, or drilled and are then

considered to be friable.

All asbestos removal activities are conducted in compliance with OSHA (29 CFR Parts 1910 and 1926),
. EPA (40 CFR Part 61, Subparts A and B, 1973), and the National Emission Standards for Hazardous Air

Pollutants. The procedures to be used in removing, handling, and packaging the friable asbestos

during facility renovations or demolition activities are described in a Rocketdyne Operating |

Procedure (Schmidt, 1988).
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Current policy is to contract asbestos remediation jobs to EPA-approved/California-licensed
contractors. The facilities containing ACMs at SSFL have been identified; however, the material is
not removed unless it is friable or it is to be renovated or replaced. Replacement insulation, when

required, usually consists of calcium silicate.

Rockwell does have a person on the staff trained in the procedures to remove asbestos and certified

by the State of California. Management plans to utilize this person's services for asbestos rem@:val

projects that cannot be handled by outside contractors.

42,5 Pesticides ’ . L

All herbicides and pesticides are applied at SSFL (mo{udmg the QOE optioned area) by an outside
contractor. The Dewey Pest Control Company‘ ,%;'Vah Nuys ‘Callforma, is certified by the State of
California and has the contrac; to apply pestldtdes bath inside buildings and in the required outdoor
areas. The pesticides in usa at SSFL are llsted m Table4 3. There is only one herbicide on the list,

since generally mech;a‘ ;"cal methods a,re used to control vegetation at this facility.

Pes‘ucxdes ahd(h"rbmdes"me not stored on-site. The contractor brings the types and amounts

‘i'.

.‘requured for each of: ‘the weekly applications, and the crew removes any unused chemicals as well as

empty tontamem when they leave.
4.2.6'  Findings and Observations

4.2.6.1 Category |

None.



TABLE 4-3

PESTICIDES USED AT SSFL .
SSFL ~ VENTURA COUNTY, CALIFORNIA

. Target Annual FIFRA*
Pesticide Application Target Area Usage Dose Rate Reglstered
Weeds .
Round Up (Broadleaf) Parking Lot 1 gallon/acre
Diazinpn R 4E Exterior Pests Where Needed | As Required |4 0z/3 gallons ‘
. , 'l'Yl:"'{ni'.
Knox Out 2 FRM Exterior Pests Where Needed | As Required | 5tbs/gallon .

(Bees)

Purge CB40 Interior Pests Where Needed | As Required ’lFog‘{ A Yes
Interior Pests ‘ . ":-4 E -f‘.f-".ji"'»"'{;.,

Dursban L.O. (Roaches, Ants) Where Needed | As Re‘qyjjqf.ad‘ “%,?z/ga{.ll{?n Yes

Ficam W Interior Pests Where Needécf{f;_- Aé"}‘?lfe,gu‘iféq 'ﬁﬁif‘fsps/gallon Yes

(Ants)

Source: Adapted-from Rocketdyne Dwmon 1983 A
- Federal Insecticides, Funglade and Rodemltlde Act

.‘,4

v
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- 4.2,6.2 Category |l

1. Deficiencles at Chemical Product Storage Sites. There is the potential for the release of

hazardous substances to the soil due to deficiencies in the chemical product storage
Buildings 007 and 008. The Survey team observed the following deficlencies.

a. Long-term storage - Some chemicals have been in storage for more than 10years in
metal and fiber drums containing a variety of hazardous chemicals in an area tha‘t fs
exposed to the elements.  The utility of some of the chemicals as a prpdum Is
questionable. See Tables4-4 and 4-5 for the chemicals in storage, the qbiam}'ty of é‘féh

- chemical, and the date purchased. '

b. Deteriorated drums - Several of tlhie metal and flber drums have deterlorated and one
drum (the microbiocide) has corroded. .There |s a‘rsq,ewdeme of past spills at
Building 008. ' v e

4.26.3 Category Il

None. e

4264

1 Deﬂclehttemln Bulk Chemical and Fuel Storage Facilities. There is the potential for release

" of h&zardous materials from bulk chemical and fuel storage tanks, as well as chemical
dispensing sites. Although not regulatory violations, the Survey team identified

deficiencies at the following storage and dispensing sites.
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TABLE 4-4

CHEMICALS STORED [N BUILDING 007
SSFL - VENTURA COUNTY, CALIFORNIA

Chemical Quantity Pu[;cafjczse
[T Shietds Alumimum clad. - |11 Gé7opoungs o8|
LiH 14 each - 55 gallon drums 1978 . '
1 each-30gallondrum 1978
1 each =20 gallondrum 1978
2each-5gallondrums 1978 & ; G,
Sodium Hydride Powder 100 pounds J t?&S AR B )
lon Exchange Resins 6 each - 55 gallon drums’, i 986 .
Denatured Alcohal 2 each-55 ga‘l|on-‘ar‘umsj‘?.‘;r°’-. f.9""8:5 .
Water Softener Salt 2,000 pgu,pds"'{]fv-:_‘ " 4 ‘ Jan. 88
Pulverized Limestone ‘ 2,(1%)pququ ’ ‘ Jan. 88
Poly Wax " Joogbungs i, May 88
Refractory Cement ‘2,:‘0.00 bé’ynds Jan. 88
Source: sghmi dt, 1988 -
‘“ h
B
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CHEMICALS STORED IN BUILDING 008

TABLE 4-5

SSFL - VENTURA COUNTY, CALIFORNIA

Chemical Quantity Purchase Date

BUILDING 00}
. 7 each - 35 gallon drums 1986

Hydrazine 2each - 15gallon drums 1986 SR 1
Amerzine 9 each - 55 gallon drums 1986 s ':“"“ ‘
Lubricating Olls 19 each - 55 gallon drums Between 1977 1988
Automatic Transmission Fluld | 16 each - 55 gallon drums ‘1987-Presen*{ |
Morpholine 5 each - 55 gallon drums, ' 1988 "

L

ol \.,A

Triton X-100

2 each

Greaterthan 10 yearsold

Resins (Permuted)

35 contamers
(7 cubict feet e,actg) Y

-55 qallon drums. %

ot
e

1985

Flake Caustic

2 each SSgaHQn drums

Greater than 10 years old

Microbiocide L

1 each 75;5 gajlon drum

Greater than 10 years old

Sodium Nﬁtrlte s

Greater than 10 years old

BUILDINGIm soum‘ Mlopl.e-

.. | 5 each - 5'gallon size

-
ROWE

BAY

:

o MpblTeCtA»S'

v‘ 'f" ‘,,‘
Y

‘:

7 each - 55 gallon drums

Allitemslisted have
been inBuilding 8 for at
least 2-3 years.

Mobil DTE Medium

1 each - 55 gallon drum

* Imobil DTE 26

1 each~ 55 gallon drum
Mobil DTE 25 3 each-55gallon drums
Acetone 2 each-55gallon drums
Triton X-100 2 each - 55 gallon drums

Formula One SAE 10 W

9 each -5 gallon cans

Source:

Moore and Wells, 1988,
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Uity

Capacity

Area ‘Material (qallons) Problem
356 ' Sulfurichcid 1,500 No secondarv containment
356 Sodium Hydroxide, 1,500 No secondaiy containment
20% Solution
T-735 Fuel OIl 86,000 Soll dike
T-731 Fuel Ol | 1,500,000 Soildike e
1-732 Fuel Ol 1500000 Soildike e '
B/057 Fuel Oil 500 No label e i
8/358 Sodium Nitrite | 55 Nodrip pén"
Plant Serv. Kerosene 55 N drlp pan*,, R .
Paint Shop Paint Thinner 5-55 "“:"?‘NO dr{p pan"‘ '
B/457 Unknown 2 55 No drlp an &'nolabet*
B/008 Various Chemicals ‘f;;‘_ ; ‘?Q~55 B Nosecondary containment
and Oils** ' X ‘and evidence of past spills

* 55-gallon drums ivere on dispensmg racks

*x See Table 4~5

'4

Defnc;émtes with Chemscal‘Storaqe Cabinets. The deteriorating condition of many of the

so}yen‘& and chem'g‘al storage cabinets could result in the release of hazardous substances

to th’e ehwrpnment or a fire. These cabinets are rusted and without labels. Some of the

cablrfe&s do not appear to have been used for several years (e.g., cabinet at B-886). See

Table 4-6 for a list of some cabinets, their location, and the deficiencies observed.

Improper Storage of Batteries. The improper storage of two pallets of nickel-cadmium

batteries can result in the release of acid to the environment. A pallet of nickel-cadmium
batteries wvas stored outside of B-143, and the other pallet was stored east of B-100. The

plastic casings were extremely brittle from long-term exposure to the weather and cracked
easily.
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TABLE 446

DEFICIENCIES WITH OUTDOOR CHEMICAL STORAGE CABINETS
SSFL - VENTURA COUNTY, CALIFORNIA

Cabinet Location* Deficiencies Observed

B-027 No label on some containers; container cracked; containers badly corroded,
B-032 No label on some containers; some containers corroded. e
B-057 One container leaked. ot w
B-062 Labels on contalners in poor shape. . ﬁ “\:'f.l":..
B-133 No label on one container; labels peeling; contalne’r,goﬁfrodéit‘:,‘ :
B-163 No label un a container, AR 4

Appears abandoned; nolabels on somacontamers Iabels peqllng‘

B-826 (2 cabinets) containers corroded.

LA

B-463 (3 cabinets) | Containers corroded. R

T A taan

B-886 Contamerscorroded “L KR

SCTI Building )
(3 cabinets)

contalners corroded ho lébal én ser’ne containers; door ajar on one cabinet.

Plant Services N
Building

' .Qi,l‘.Fé'aked.,fr.pm two‘con't‘éiners; no label on one container.

. "‘c
AR T

Source: Sur\cey-team observatmms ‘
*  Cabinefs locgtéd outside; of building indicated.

Nota Th|9 Hs’LH fiat mtended to be comprehensive,

“ Ui
‘ ,‘,
L
Vet
»
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4.3 Radlation

431  Background Environmental Information

The potential sources of radiation at the SSFL Site can be described by assessing Individual media
(le., alr, solls, surface waters, and hydrogeology). Each of these primary pathways is responsible for
radlonuclide transport and potentlal contamination of ambient alr, solls, drinking water,

groundwater, vegetation, and food. ‘
e

Ambient radiation in the vicinity of SSFL Is a consequence of both natural and ma‘mmade sourqés
These sources include cosmic radiation, natural radioactive materlals m the 5005 ar‘\d buiIdI

materials, fallout from past atmospheric weapons detonations, and releases o? radloactive materlals
from nuclear power plants and other facilities handling radloactwe mateniafq ‘WorldWIde These
releases can result In public dose from the intake of or e*pogur\e to,radldactive materlals in air,
drinking water, and food. The most significant;* b_f these éxposures s that to the lungs from
background levels of radon. The annual averagq ef'fuﬂtlve dose awivalent for natural back~iound
in the United States is approximately 189milrir‘ém/year (mrem/year) (United Nations, 1982), This
dose is detailed in Table 4-7. About one- half of the dose equlvalent Is attributable to the inhalation
of radon-222 and its decay prodbcts Prevlousty accepted estimates of background doses did not

include the radon cmmﬂbutlon and were atlevels of about 100 mrem/year,

Yol .
RS )
A RIEANTE .

LI R
ﬂiﬂ.,,u e -,

The data m. Tq:ﬁle 4- 7 were‘ derlved in accordance with the approach recommended by the
. tnterhatwna? Cfcrﬂml*smon for Radiation Protection (ICRP) in ICRP Reports 26 and 30. This approach
allows direct céz&paroson of the effective dose for various organs by reflecting the distribution of and
organ sensitivity to various radionuclides. This is accomplished by applying “weighting factors” to
the doses received by Individual organs. The weighting factors are expressed as the fraction of the
total risk for the entire body attributable to the organ. The sum of the dose equivalent for the

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

The EPA reports gamma radiation exposure rates on a quarterly basis for select locations throughout
the United States in Environmental Radiation Data (EPA, 1987). A'though a considerable distance
from the site, measured exposure rates equivalent to an annual dose of approximately
65 mrem + 7mrem were reported for the Berkeley, California, monitoring location during the
reporting period of April through June, 1987.
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TABLE 4.7

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

Annual Effective Dose Equivalent

oraan (mrem)
|
Breast 14
Lung (Total) 100
Red Bone Marrow 13 ’
Bone Surfaces 6 ' *
Thyrold ‘ 3‘ -
Other 'r“’z gﬁh,:', T ‘
TOTAL() " ﬁw?*". R
T——

.1.
M Total represents the majer

produ-ct of the appropriate
welghting factor tlmes the'. annual dose equivalent for

pulmonary, trachlal/br&nqhiaP ‘and mean doses.
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As required by DOE Order 5484.1, Chapter Ili, 4d2d1-3, SSFL conducts an annual "assessment and
reporting of potential dose to the public.” In 1985, DOE adopted an interim radiation protection
~ standard for environmental activities to be implemented in calendar year 1985 (Vaughan, 1985). It is
DOE policy to follow the guldance of the Natlonal Councll on Radlation Protection and
Measurements (NCRP) to the extent practicable with respect to radiation protection standards. A
comprehensive revision of previous NCRP recommendations on a baslc radiation protection is still
uhder development. However, current NCRP guidance is available regarding protection of the
publi“c inits September 18, 1984, advice to the Environmental Protection Agency published undeﬁ"ghe
sidhe
recommendation of the International Commission on Radiological Protection (JC‘KP)‘to limit: fhe
continuous exposure to any member of the public fram other than medJcaI sour‘ges and naturhl‘

background to 100 mrem per year whole-body dose-equivalent, The prevlous?y recommended limit

title "Control of Air Emissions of Radlonuclides.” In this document the NCRP end‘&'r‘se

of 500mrem per year Is retalned for noncontinuous exposures This recornmenda‘flon Is now
adopted as an interim standard for DOE environmental actlvitles for the sum of all exposure

pathways. T, ‘.;jA:‘,‘ KR

(%N

Radiation exposures are received from externaf souroes‘dnd from radlonuclides taken into the body
by inhalation of air and mgestl.on of watef. and ﬁ:\odstuffs Radionuclides taken into the body will
continuously irradiate the body until they are removed through either radioactive decay or

metabolic processes“", Consequenﬂy, rlnternal dose estimates are calculated as “50year dose

s

commltmen‘qs These are obtaLped' by integrating the total dose received by an individual's body

over an aswmeﬁl’remalhmg hfetlme of 50years. The doses to the various major organs are

,conmdeted for varrélp exposure pathways. The radiation doses received by a specific organ are
wenghted and éwmmed to determine the total dose.

432  General Description of Pollution Sources and Controls

During the 1950s and 1960s, SSFL conducted research and development on many nuclear reactor
projects. These projects include the Sodium Reactor Experiment (1957-1964), the Space Nuclear
Auxiliary Power (SNAP) reactor, and critical experiments (1957-1973). Some of these programs or
portions thereof were licensed under Nuclear Regulatory Cdmmission (NRC) and predecessor
agencies, while others were under the auspices of the Department of Energy (DOE) and its
predecessor agencies. As funding for various programs decreased, SSFL began a program of
radioactive Decontamination and Decommissioning (D&D) of select operations under the Surplus
Facilities Management Program (SFMP). Criteria for Environmental Analyses of at least seven of
these facilities are outlined in Berger, etal., 1979, The current D&D status of former nuclear

operations at SSFLis shown in Table 4-8. Source documents for listed D&D activities were numerous
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and spanned many years. Principal radloactive contaminants of concern over the entire period of

operation at SSFL have primarily been mixed fission products.

In additlon to the SFMP D&D activities, SSFL proposed a radiological survey plan and is now
conducting these surveys for the purpose of determining "if radioactive contamination exists to such
an extent that further surveying or decontamination'is warranted....” (Badger and Tuttle, 1985) for
facilities outside the SFMP decommissioning program. This program will help to further characterize

or identify additional radioactive sources. . '

The two major sources of SSFL radloacttve material use are the Hot Lab (BunldmgOi’O) and he
Radioactive Materials Disposal Facility (RMDF). The first is a facility that is destgneq for fueﬂ
decladding and other activities requiring hot cell facilities. It fS Ilcensed under Speaal “Nclear
Materials License SNM-21 issued by the NRC (Page, 1984). Spent DOE owned fuel eléments have
been decladded for further reprocessing at other facllmes, ho\gyever"no such act»V|t|es were being

,‘i‘.

conducted during the on-site survey. A diagram ( anure 3—3) an ;dlscuswpn of airborne radionuclide

emission control equipment is provided in Sectlon 3. "x,Process qurd -effluents are piped to a hold-up

tank which is analyzed and processed at the RMDT-‘ fon’u'mmate dssposal
The principal source of pote.ntnal radnatton dose ‘40 the public from SSFL activities is the RMIDF. The

term ”proqa}” in tﬁaRMDF name {5 rather mnsleadmg, since only decontamination and packaging

0 Buil&fi:;%-g T021, Radioactive Waste Processing and ‘Packaging, and Equipment

Decontamination.
S Building T022, Radioactive Material Storage Vault.
. 'Building T034, Administrative and Engineering Offices.
® Building T044, Health Physics Services.
® Building T075, Packaged Radioactive Waste Ready for Transport Off-Site.
® Building T621, Radioactive Source Storage.
® Building T665, Emergency Supplies Storage.
® Building T688, open, covered building for temporary storage of chemicals and equipment.
@ Building T658, hardened security post at the main gate.
¢ RMD¥F drainage pond.
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Airborne effluent controls for the RMDF are shown in Figure 3-2 and dlIscussed in Section3.1.2.
Airborne dose assessments of this fac‘ility may be imprecise, as described in Finding 4.3.4.4.3, because
of AIRDOS computer modeling difficulties. Process liquid effluents from the RMDF itself as well as
from other on-site radioactive liquid effluents are concentrated in the evaporator located in
Building 021 and then packaged for off-site disposal.

Building T-075 Is the principal direct radiation source of environmental concern. Radioactive waste
materials that have been packaged for off-site shipment are stored here, frequently in concentrﬁ‘fed
form. Despite added shielding, this building continues to be of concern from the starfdpomt ‘of
potential public exposure to direct radiation (see Finding 4.3.4.4.1). .“j" "‘.‘f'f‘-, :

433  Environmental Monitoring Program ‘a‘_ o o T
Environmental momtorlng for the purpose of determmmg 9|te~re|ated |ncreases m envaronmental
radioactivity is conducted for various media, mcludmg atr, water and sqn Alrborne radioactivity is
monitored in process stack effluents at the RMI’)F andthe Hqt Lab Amblent air is also monitored for
radioactivity, as described in Section 3.1. 3 Surfafewater at SSFL is only monitored following rainfall,
as there are no continuausly flpwmg dlscharges as descrnbed in Section 3.3.3. As already discussed in
Section 3.2, soil momtormg “has been conductez;i-at SSFL since 1954. Representative monitoring data

have already been praaénted in these sedtlons and will not be repeated here.

‘. .
e

- hA

‘Aarborne pamcnlate ern(smons from the RMDF are well controlled, as described in Section 3.1.

. Particuiate emrssnohs from the RMDF are shown in Table 3-7 for the period 1981 to 1987, Dose to the
general populatmn is extremely low, as evidenced from the calculated total dose to the receptor
popul.atlon living within 80 km. [n recent years this dose has ranged from a low of 0.0029 person-
rem .i"n;1982 to a high of 0.017 person-rem in 1985. The majority of emissions of airborne particulates

occurs from the 130-foot stack located between Buildings 021 and 022 (see Figure 4-1).

Environmental soil, water, and ambient air samples are counted for alpha and beta radiation with a
low-background, gas-flow, proportional counting system. The system is capable of simuitaneously
counting both alpha and beta radiation. Because the observed radioactivity in environmental
samples primarily results from natural sources and is at low concentrations, constituent radionuclides
are not identified for each sample. Dose calculations are performed conservatively, assuming that all
alpha activity is plutonium-239 and all beta activity is strontium-90. Collected samples are also
composited for gamma spectrometry of accumulated sample materials, The detection of significant
levels of radioactivity would lead to an investigation of the radioactive material involved, the

sources, and the possible causes (Moore, 1988).
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In addition to the significant quantities of transient direct radiation from materials heing processed
in Buildings 021 and 022, wastes packaged for transport off-site and stored In Bullding 075 are also a
source of direct radiation. Sealed sources (well-shielded) are stored In Bullding 621, and temporary
storage of larger moderate concentration material occurs in the fenced areas nearby B-075
and B-621., Numerous devices are In use to provide continuous monitoring of direct radlation from
these sources.

,.x
.

SSFL wuses Victoreen, manganese-activated, calcium fluoride, glass-bulb, thermolufnlhesce{nt
dosimeters (TLD) for measuring direct radiation. As discussed in the prevlqus sett{dﬂ and. bn
Finding 4.3.4.4.1, direct radiation measurements at the property boundary—north qf the-RMDF are
greatly influenced by quantities of packaged waste materials stored in Bullchng TO7S Addlhénally,
the perimeter radiation monitoring program has deflclencles, as dlscussed in Findlng.4.3.4‘4.2.

(.1'7‘.‘. ‘..“ ) :..“ i +
4.3.4  Findings and Observations e gl
:"- ’ . ""fa
43.4.1 Category| " th
n."‘ . "::"I‘.'
.:. 1 '.,s.‘
4.3.4.2 .
4.3:43  Category lll
None.
4344 CateqorylV
1. North Boundary Penetrating Radiation Doses. Although many improvements have been

made to reduce radiation exposure rates, because of changing operations involving
radioactive materials handling at the RMDF, these exposure rates may exceed the DOE
guideline of 100 mrem/year for continuous exposure from all pathways at the property
boundary norih of the RMDF. This guideline is intended to prevent members of the public

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

4-34

[T



1

term exposure to a member of the public is unlikely due to the rugged terrain along the north
boundary and daily security patrols.

Penetrating Radiation Monitoring Prodram. The perimeter penetrating radlation monitoring

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

Specific areas of concern include the followlng:

a. Environmental TLD (Victoreen, glass-bulb type) handling procedures do not correspoqd}to
exlstlng’ written procedures. For example, the calibration source currently used 15’hof’ﬁhe
one described in the written procedure, and the annealing furnace re‘ferenmd tn ‘the

procedure Is no longer used.

b. Calculations, assumptions, and other supporting data used to detérmme boundary dose
and dose to the nearest resident are not formatly dccumented Férexample source term,
inverse square, and air attenuation calcut‘étlons 1o determlne fhe boundary dose are not
presented in the environmental monntorlng report or Wmmarlzed In a report outlining
these assumptions. Written ihtegratlbn o*f the site s Landauer (film badge) dosimetry
program (for the puypose of measurmg pertmeter radiation), including QA requirements,
has not taken pla;.e % o

.
-
IR

PR
+ 4 ‘
s,

41,<

A|RDOS fot: rculatléns A!RQOS modeled population exposure and estimated dose information

,may pe smpremse becauée of computer code difficulties. Specifically, the AIRDOS-version SSFL
:"uﬂed it 't,he titig of 'the Survey would not run multiple source terms for all 80 km sectors and
. ‘would not accept multiple dose conversion factors. Because of these deficiencies, site
" personnel must run the code repeatedly for various nuclides and sum the calculated doses

* external to the ¢omputer code, The Survey team believes site personnel are currently taking a

conservative approach in favor of public safety, and doses are well below guidelines.
However, multiple calculations external to the computer code increase the potential for errors

in final calculated dose estimates (see Finding 3.1.4.4.1).



4.4 Quallty Assyrance/Quallity Control

441  General Description of Data-Handling Procedures

Three analytical chemistry laboratories at SSFL perform analyses of environmental samples from the
DOE programs: the Rocketdyne Chemistry Laboratory in Bullding 300, the Radiatiorn Measurements
Laboratory in Bullding 100, and the Chemistry and Metalturgical Laboratory in Bullding 065, In
addition, off-site laboratories are used extensively for the overflow environmental samples"éind
some special projects such as the Proposition 65 sampling and analysis program conducted in. 987iby

,,,,,

-~ Environmental Monitoring & Services, Inc,, a subsidlary of Combustion Engmeerlng

' ! . 'lv -
v.
‘- LR ‘;A';t ":..

Outside laboratories are required to have adequate QA/QC programs. Wate'f sampie$« for Chemlcal
analyses are sent only to those laboratories which are approved by the Sta‘ee of Gallfornla and are
required to maintain adequate QA/QC programs. L e "

Radlologlcal Monitoring S S

. c ARX] ! .
LA ‘. f’n‘ RN e
- Ve, . I
o .

The Radiological Envnronmental Monltoring Program is the responsibility of the Radiation and
Nuclear Safety Group of the Health Safety. and Environment Department. The purpose of the
program is to eva!uate the effect\veness of {he safety procedures and of the engineering safeguards
included mtq tafrﬂty desughs to~ensure that SSFL operations do not increase radlation levels In any
5|gn|f|cant a,mouht Th:s* monitormg program Is conducted by the Radiological Measurements
X Labo‘ratbry Wi fft a Stafiof two experienced analysts.

The }aboratory monitors radioactivity levels in on-site and off-site samples of ambient air, surface
soil, Surface water, groundwater, and ambient radiation levels, The details concerning the specific

sampling location, sampling frequency, and type of analyses performed are presented in
Sections 3.1.3,3.2.3,3.3.3,3.4.3,and 4.3.3.

A written quality assurance procedure for the radiological measurements program is available at
SSFL (Moore, 1984). This Rockwell International Department includes a laboratory quality control
program that is intended to help ensure the accuracy and precision of the results generated in the
laboratory and to continuously monitor the quality of laboratory data. The essential elements for
analytical quality control are presented as follows:

e Use of high-quality reagents

o Low-level radiation in laboratory air supply
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Controls to minimize laboratory contamination

Use of reagent and sample blanks

Use of control charts

Use of standard reference materials

Use of blind replicates

Use of spiked samples

Participation in laboratory Intercomparison programs

Use of calibration standards e

In general the laboratory utllizes these quallity control technlques with one excepﬂbh Sbiked ﬁeld

samples were not being used at the time of the Survay (see Finding 4.4.2. 4 1) ;;.;j‘. ‘N. i

Spiked samples provide a measure of the accuracy of the analytical meaaurements' and are an
Important aspect of a laboratory's quality assurance prograrﬁ Qlthqugh the laboratory participates
In the DOE interlaboratory comparison program, a mare frequenfmeasu[a of the analytical accuracy
is required than once every 6 months, Alsoy. dglkad\;amplps prowcle Information concerning any
specific sample matrix effects on the anal\mcal reéults waever the laboratory Is generating good
quality data, as is demonstrated, by the results of t‘ne semlarmual DOE Environmental Measurement
Laboratory Program and thé b|enn|al DOE Radbation Dosimetry Intercomparison Project.

R )
L f R

Another shqrtdb}h{ng of tHe quahty'control program is the lack of procedures for confirming the
analysts cafc.ulaj,lons and enrlry of the results into the computer data base, This deficlency could

‘ resuit m errors becoh'\mg a permanent part of the data base and thereby decrease its rellability (see

Flndlng 4.4.2.4.‘1%

The kd'cketdvne Analytical Chemistry Laboratory

The Rocketdyne Analytical Chemistry Laboratory is certified by the State of California for the analysis
of NPDES and hazardous waste samples. Most of the workload consists of envirormental samples
(75 percent), and the remaining analyses (25percent) are in support of the test stands and
engineering operations.

The laboratory has established an extensive quality assurance/quality control program based on the
EPA guidelines (EPA Quality Assurance Management Staff Guidelines, QAMS Document,
December 20, 1980, and the Handbook for Analytical Quality Control in Water and Wastewater
Laboratories) that is designed to produce results that are scientifically valid, defensible, and of

documented precision and accuracy.
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The laboratory uses one-on-one, and on-the-job training for new personnel or new procedures, The
manufacturer’s manuals are relled on for instrument operating procedures.

This laboratory Is part of an engineering group In the Materlals Engineering and Technology
Organization, which operates within the Englneering and Test Department of Rocketdyne,

The malin elements of the quality control program Include the use of internal standarcls, exte'r‘hal
standards, working standards, spiked samples, duplicate samples, appropriate blanks, use' ‘of qu.al‘lty
control charts, and participation In the EPA laboratory assessment program, The quall“gy conirol
samples make up 10-20 percent of the samples analyzed by the laboramry T'hEse sa‘mples afe*
tracked by a computer, which flags any unacceptable results. Such: refsults are evaluméd to

. 1 “ . ., =
determine thelr cause, and appropriate corrective action Is taken. ™ ™, Vet
o :"! V. ".., '1'l ‘-‘ ‘,: ot

“w o e, yl -
The laboratory's operation procedures are described In the Roqkqtdyme publlcation (MPR 82-0229),
"Water Analysis Laboratory Operatlon and Prcn:mit(lres1 Mam,ml " This document contains

information on certification, quallty aqsurandg outline, laboratory organization, personnel
qualifications, personnel responslbllltles, regords, sampling procedures, Instruments and methods,
statistical control, educatlcfx, NPDES permit andJegal aspects.

The Iaboratory'has wrlt‘!en anal,ytlcaf procedures for each analyte measured. These procedures are
consistent \Mth FE‘A protagots are reviewed frequently, and are revised as required. Written
,‘procédutes were alag avallable that describe sampling, sample containers, holding times, and
swrage Chairﬁgef custody procedures are followed for all NPDES samples, and these samples are

kept ina locked refrigerator prior to analysis.

The Chemical and Metallurgical Laboratory

The Chemical and Metallurgical Laboratory serves a very limited function for environmental analysis.
The analysls of materials for asbestos is the only environmental monitoring function of interest to

the Survey team. Materials are analyzed for friable asbestos by low-antl high-power optical
microscopy.

An inspection of the three laboratories demonstrated that they are equipped with state-of-the-art
instruments and equipment for the monitoring function required of each. The laborataries were
clean and well organized. Discussions with individual analysts indicated the appropriate expertise

required for the analyses assigned to each of them. The laboratory staff maintains appropriate
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sample logé, and analytical notebooks, as well as calibration and Instrument maintenance racords.
The maintenance of the analytical balances and the Infrared spectrophotometer s managed
through service contracts. All standards and limited-|ife reagents are dated when recelved,
4,42 Findings and Observations
4421 Category|

None. AT
4.42.2 Category || ; W K

O Lot o
Norne. Vel et

4423 Categorylll

4424  CatedoylV .

1, De I cal Monitoring, Environmental monitoring data
may bﬁa les%defenslblg'as a result of the following quality assurance deficlencies observed at
the Rawologloa,t-Measurements Laboratory at the SSFL Site:

l‘ A
", o0

“.a. Lack of formalized procedures for confirming the analyst's calculations and entry of results

.
.

into the computer data base.

b. No use of splked samples on a routine basls for internal quallty control (although the
laboratory participates In the external test program of DOE/EML).
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4.5 Inactlve Waste Sltes and Releasas

451  Genaeral Description of Pollution Sources and Controls

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
established (1) notification requirements, (2)llabllity standards, and (3)response authority for
dealing with releases of hazardous substances to the environment. Also known as "Superfund,”
CERCLA's scope Is expansive. The EPA and state agencles can undertake or order study or clea‘ﬁup
when there Is a release or the substantlal threat of a release of a hazardous sub's tanae’ tq 1"h
environment, Ll ',

T ¢ Y m

P .4 3,
el Y L)
L R P ].',M

r
‘“A\V“

Superfund was substantially expanded by the Superfund Amendments ‘and Roauthorizatidh Act
of 1986 (SARA). In addition to significantly Increasing the slze. of the fund to finance cleanups, SARA
creates a response authority for petroleum underground stqrage tank releases (technically an
amendment to RCRA) and mandates communlty rlghtfto Rnbw and:emergency preparedness
programs (Title [ll), $ARA alsa obligates Fedelal fadHt}gs tq ‘comn[y with the same regulations and
policies as other entities. Hence, except ?or certaﬂh llmltdd natl‘onal security walvers, Federal facllity
cleanup plans for sites on the National Prlor?tie,s Llst must undergo EPA review and concurrence.

ol Yo
N AN o
+ ‘ . '

(\' ‘v‘ v

In additlon to CERCLNSARA,.a secqr‘lo Eederal cleanup authority was created with the passage of the
Hazardous andﬁdl]d Waste Ames;dm'ents (HSWA) of 1984, Included In the amendments to RCRA was
a Sectlon3004 ) knowh 'as .the "Continuing Release” provisions, which required that facllities

' addré55 ongo ng reléases from thelr existing and former Solid Waste Management Units (SWMUs) as

a condltion of gc‘ﬂntlng a final operating or post-closure permit, The Implication of this provision is
to estabHsh a parallel RCRA-based cleanup program, whereby facilities seeking a permit for a new or

ongomg operation must obtain approval for cleanup plans of thelir old waste units prior to getting a
new permit.

The history of DOE-supported activities that are now conduct.d at SSFL spans three decades and at
least three locations since the early 1950s in southern California. The first location was In Downey,
California, in Los Angeles County approximately 15miles directly east of the LosAngeles
International Airport, and approxirmately 15 miles south of Pasadena. At Downey, the Water Boller
Neutron Source was assembled by Atomics International (Al), In a section of the building then
occupied by Its parent company, North American Aviation. This small physics experiment operated
at approximately 1/2 watt, until it was dismantled in 1956 and moved to the Santa Susana Fleld
Laboratory location (SSFL), where it was upgraded to 3 kilowatts (Re.nley, 1985). No records were
available of the decontamination and decommissioning of the Downey facility.
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The second location for nuclear power research began In Canoga Park, California at the Vanowen
Facllity In December 1955. With growth of the activities during the late 1950's, new facilities (the
eSoto complex) were constructed and activated durltiy 959 and 1960. No operational or
decontamination and decommissioning records were avallable regarding the Vanowen Facility.
|

As funding for research and development and manufacturing activities declined in the early 1980's,
the activities were consolidated with ongoing projects in the SSFL.  The nuclear faalltles at the
DeSoto complex were decontaminated, decommissioned, and released for unrestrlc,;eg! Use Whey

have since been completely refurbished and are now used for other Rocketdyne prograr‘ns ExtensNe

records are avallable on the decontamination and release of the DeSoto fadlkties. RN K

R
A T
‘

v b
(A gt
. -

The first energy-related activity at the SSFL site began In Agril 1955 wlth the construrtlon of the
“Sodium Reactor Experiment"” (SRE), which first achieveg: crithal ty m Aprll 1957 and was shut down
in 1964. This was one of five nuclear power reao‘fm dea(gm selected Jor research by the Atomic
Energy Commission (AEC). The AEC ther\ sponsoreqf the COnstwction of a full-scale (75 MWe)
sodium-graphite reactor in Hallam, Nebraska, Hh the desig‘n and construction supervision by Al,
The Hailam Reactor first reached full power m Juiy 1963 and was shut down in September 1964
because of opera‘uonal pmblehns The SRE buﬂdmg (B/143) is still standing in the northeastern
section of the SSFLAcee IV 9 o
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The :nergy .Technnlogy Er\gmeermg Center (ETEC) was established at SSFL as the Liquid Metals

.,Engineerlng C’enter~tb provnde engineering, development, and non-nuclear test support to DOE's

quUId Vetal Faﬂ' Breeder Reactor (LMFBR) piogram,

SSFL‘ 'personr\el produced two primary CERCLA documents: a Phase | Installation Assessment report
(Adler et al., 1986) and a Phase Il Site Characterization report (Olson, 1987). In addition, a brief
Preliminary Assessment was completed in 1987 (Remley, 1987). The Phase | report (Adler et al., 1986)
concluded that a landfill area at B/056 (see Finding 4.5.2.3.1.d) was "the only site on the ETEC
premises that would qualify as a potential CERCLA site under the DOE Order (Ibid.). The Phasell
CERCLA report, however, identified one other site: the B/886 Sodium Burn Pit. The landfill area and
the Sodium Burn Pit were identified as sites for cleanup at $SFL (Olson et al., 1987). In addition, the
Phase |l report investigated several other potential CERCLA sites which are discussed in Section 4.5.2.

Phase | and Il reports were prepared specif -ally in response to the guidelines given in DOE
Order 5480.14.
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The Phase | and Il reports focused on disposal sites for RCRA wastes In accordance with direction from
DOE, rather than considering in detall all potentlal hazardous substance release locations. The lack
of a complete CERCLA investigation is discussed In Finding 4.5.2.4.1.

This section introduces the actual and potential sources of hazardous substance releases to the
environment. Section 4.5.2 provides more detall on these sources, which are listed in Table 4-9 and
iHustrated In Figure 4-2,

Little information was avallable on the historical waste generation and disposal practlces at, 5SFJ. A
summary prepared In 1962 (Ferreri, 1962) indicated that Atomics lnternatlonai‘ (A'l) generatéd

“213,000 gallons of radioactive (R/A) waste requliring speclal means of dispo&al" annu,aiLy The types"

of wastes generated by Al In 1962 are listed In Table 4-10. The 3 750 gallbr'\s of combusfibre oils
appear to have been excluded from the 213,000 gallons taIHed in the Interofﬂce Letter
(Ferreri, 1962). The wastes were all disposed of off-site by Nuclqar Engineer}ng Company (NEC) for a
total of $165,910 or an average of $0.78 per gallon;: Approximatély 3, 750ga|lons of combustible oil
generated annually by Al were sent to the radlppct(vé materials d$sposal facility (RMDF, described
further in Section 4.3) at SSFL for dlsposat by NEd (Dasmte I name, the RMDF does not dispose of
radioactive waste, but rather, concentrates aqueous wastes using evaporation equipment.) No
information was avallable Qn whether the oH was treated at the RMDF or merely stored for disposal,
Another SSFL document from Novembef 1986 (Heine, 1966) indicated that oll was used on roads for
dust suppresmpﬁ oThé‘ Radlatlon- Saﬁéty standard established in 1966, however, set very strict limits
on the perm;ssrb!e Ievei pf radloactivity In the oil spread on roads for dust control. The standard

. essentrally pmhiblfed%he use of oll with any radlioactlvity greater than background. No information
was avallable l’\c\wever on the activity prior to this 1966 standard.

The ‘W'aste generation rate at SSFL has decreased significantly since the 1960s through the 1970s
when activity at SSFL was at Its peak. Table 4-10 shows the volume of waste generated during a
period of higher activity at SSFL than present. No specific information Is available, however, on
nonradioactive hazardous waste such as solvents and PCBs.

4.51.1 B/886 Former Sodium Burn Pit Area

The B/886 Former Sodium Burn Pit was used from the early 1960s through the 1370s for dispsal of
chemical waste, including solvents, metals (including Na and NaK), and some radioactive wastes,
Flammable chemicals were poured into open pits and burned. Reactive metals were placed into a
concrete pit of water or washed and reacted on a steel-plated pad using a steam lance.

Unauthorized radioactively contaminated equipment was buried in trenches and placed on the
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TABLE 4-9

ACTUAL AND POTENTIAL HAZARDOUS SUBSTANCE RELEASE LOCATiONS
SSFL - VENTURA COUNTY, CALIFCRNIA

Location Name

Soil1
Contamination

Gw12
Contamination

a.” B/886 Former Sodium Burn Pit A A
b. B/059 Former SNAP3/Facility

c. B/021,022 RMDF4 Leachfield

d. Old Conservation Yard P

e. B/056 Landfill -

f. ESADAS Chemical Storage Area g . il o
g. B/100 Trench w,P o “ .
h. S.E. Drum Storage Area P .
i.  New Conservation Yard p -
j- oA -

Area of 3133 Sodium Burn Faci't]:'ty

1“

Source: DOE Survey'f,eam

<

B AN
Ul T w N
oL

g3

.ﬁGrouhd Water.

e

Actual “P'”: Potentnal "
‘data avatlab're in May 1988).
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Empire State Atomic Development Authority.
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TABLE 4-10

RADIOACTIVE WASTE GENERATED - 1962
SSFL - VENTURA COUNTY, CALIFORNIA

Noncombustible liquid waste 71,250

Quantity(a)

Waste Description (gallons)

Combustible dry waste “ 120,000
Noncombustible dry waste 14,000
Combustible organic waste 7,750 )

Total 213,000 % %)
R/A liquids (oil = 3,750) "'::?25_,000".1:.;-‘
Source Ferreri, 1962.

() Quantlty generated o e
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surface. Exploratory trenches have been dug, and most contaminated equipment has been removed

from the ground surface. Groundwater and soil contamination has been detected.

4.5.1.2  B/059 Former SNAP Facility

The basement of the B/059 SNAP facility is a potential source of groundwater contamination. The
basement contains sand and water contaminated with Co-60. Water in'a french drain surrounding
B/059, sampled through a standpipe, contains chlorinated organics, including trichloroethylene (TCE)
and tetrachloroethylene (PCE).

4,5.1.3  B/021,022 RMDF Leachfield ST E:

The RMDF leachfleld was contaminated with radionuclides in the early 19605 when a tank valve was
accidentally opened The tank contained radioactive wastewater belng held for. treatment and
solidification. In 1978, the leachfield was excavated to bedrock 8nd backﬂlled *Residual radioactivity
was found in the bedrock cracks, presumably fror‘n wastewater percol'atlon and the cracks were

filled with asphaltlc tar. No nonradtoactlve pafameters were analyzed during the cleanup. No

groundwater monltonng has been performed

4514 0Old Conserva‘tlb:n'\’ara;‘:“‘ p

Aerial photégraphs of* the’ Old Gonservatlon Yard shows that hundreds of drums and equipment

were. stored‘ theﬁe through the 1960s and 1970s. No analytical or inventory information was
'.avallable on thj J contents of the drums. Leaks and spills were likely in an area with no containment

and no protectlbn
4515 B056 Landfil

The B/056 Landfill is a potential source of groundwater contamination because of the disposal of
drums of wastes, some of which were hazardous. These drums were found on the top of the landfill
and at the bottom of the slope. No inventory is available on the waste placed in the landfill, but
approximately 90 drums were ramoved from the surface of the tandfill in the 1980s, and several
dozen empty drums were found at the toe of the landfill slope. (The previous history of these drums
s unknown.) The landfill was used as a loose fill area from construction and excavation activities,
according to SSFL personnel. . A single groundwater monitoring well (RD-7), presumably located
upgradient of the landfill, is contaminated with up to 130 ppb of trichloroethylene (TCE) and other
volatile organics. *
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4516 ESADA Chemical Storade Yard

Approximately 50~10’0 drums were stored in the ESADA Area in the 1970s. SSFL personnel indicated
that at times drums of alcohols and drums of sodium were stored there. No records other than aerial

photographs are available on the material stored there.

4.5.1.7  B/100Trench

The trench was used durmg the 1960s for disposal of construction debris and poss:bly hazar;dous

WA \ 4,
substances. No information was available on this trench except from photos. BOREAT ‘

4,5.1.8 Southeast Drum Storage Yard

50 drums were present, e r;;ff.. »

4519 New Conservation Yard

'v\

The New Conservation Yar’d is" across the Servme Area Road to the south of the Old Conservation
Yard and has been: uséd for storage of USed equipment and drums since the late 1970s. Prior to

salvage of, stared rﬁafenals lqaks and spills of hazardous substances may have caused soil

contammaﬂpn

4.'5.«1,’1‘0' Are’é@f B/133 Sodium Burn Facility

Equi‘pf*nent was stored at the current B/133 sodium facility for 20 years during the 1960s and 1970s,
according to aerial photos and interviews with SSFL personnél. Recent soil analyses shows a pH of

10-11 at B/133. No other analysis has been performed yet.

In addition to these acwual and potential hazardous-substance release locations, identified in 4.5.1.1
through 4.5.1.10, one additional area at SSFL appears to have received waste and flammable solvents

and waste oils (for fire training exercises) from DOE-sponsored activities. This area is the Area | Burn

" Pit, located in the Eastern Section of SSFL near the CTL Il test stand. This area is not on DOE

controlled property. Rockwell performed a surface cleanup of this area in 1983. No site specific
groundwater monitoring has been performed. According to SSFL personnel interviewed, Area |V
waste rarely went to Areal, except for occasional fire training prior to the merger of Al and

Rocketdyne Protective Services Department (including Fire Department) in 1970. After 1970 when
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+ there was anly one fire department on the Hill, waste from Areas| - Il sometimes went to the B/886
Sodium burn pit, and Area IV waste sometimes went to Area |.

452  Findings and Observatlons
4521 Categoryl

None. ‘ ',f'.j"’i
4522 Categoryll | "

None. . v | | M
4523 g_qg_gw . ’ ‘ ‘ tel
1. There are approximately 10areas at: SSFL)Nea I.\) wh;re' wésb.zb;‘rdous and/or_radioactive

substances resulting from DOE- relafed act{vsties havg or‘may have been disposed of, spllled, or

released. These areas canstitute actual and potermal sources of soil and/or groundwater
contamination. Nqne‘of the areas have béen adequately characterized.

REET

8/836 Fongr Sodtum Burn Pit Area. The B/886 Former Sodium Burn Pit is a potential

sourdes‘of surface water and groundwater contamination and an actual source of soil
contamination. It was used from the early 1960s through the 1970s for disposal of
chemical waste, including solvents, metats (including Na and NakK), and some radioactive
wastes. The Former Burn Pit Area is located in the Northwestern edge of Area IV outside
the DOE-optioned land and occupies approximately one acre. Flammable chemicals were
poured into open pits and burned. Reactive metals were placed into a concrete pit of
water or washed and reacted on a steel-plated pad using a steam lance. Unauthorized
radioactively-contaminated equipment was buried in trenches and scatteréd on the
surface. In addition, according to the Phase Il report, “occasionally, firearms were used on
vessels td 'safely’ open containers to the atmosphere” (Olson et al., 1987, p. 10). Although
this method may have allowed workers to remain at a safe distance from the containers
containing reactive substances when they were opened, it did not facilitate capturing the
contents. These contents appeared to have included reactive metals (e.g., Na and NaK),
and solvents (e.g., TCE).
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The Burn Plt area, which is bounded on the south and east by dirt access roads and on the
north and west by large rock outcroppings, covers approximately 1 acre (50,000 ft2) (see
Figure 4-3). There are four major sections of the Burn Pit area: (1) pool area, (2) upper
disposal pond, (3) lower disposal pond, and (4) west burlal site. The “pool area” was used
for the initlal staging of wastes and contaminated equipment. The pool is a 42-foot by
12-foot, 15-foot deep concrete pit. Adjacent to the pool is a 2-foot by 15-foot steel pad
and a 15-foot by 6-foot blast shield made of 3/4-inch-thick steel. The blast shleld Was

v
Iz N

equipment using steam lances. The steel pad protected the concrete fror‘n dan'fege from.

the violent reactions of the sodium and NaK. Although the Burn, Pit was surroynded by
chain-link fence with a padlocked gate, the fence was partlally torn down and thef“é was
easy access through a large hole in the side. ' R

. Ny
vt ot

. . L ' v
Lt """*r \l

Exploratory trenchras have been dug, emd most cohtamlngwd equipment has been
removed from the ground surface ‘EqU|pment retHeved from ‘the test trenches was not
completely removed from the srte arjd aqmpment‘ found lying on the surface was not
completely removed, c{ue to Iack of resﬂwrces Groundwater and soil contamination has
been detected ,Some ‘waste was removed in early 1980s (1980-1981), after the new
sodium burn ‘Facrlrty (B/133) was opened in 1978. No information was available on the

ammmt»or tyhe' of weste removed when it was removed, to which location it was

remov d, to, or omwhat basis the removal was initiated or ceased. Soil was sampled for

radl‘éactmw or\Iy, but not metals or organics. Cesium-137 was the most prevalent
" radiciaclide at up to 700 picocuries/g. Approximately 20 cubic yards of contaminated soil

were removed from one basin. This soil was not analyzed for hazardous constituents.

The only written documentation available regarding the 1980 activities at the B/886
Sodium Burn Pit is an Internal Letter from December 1980, which summarizes the radiation
survey, soil sampling, and excavation (Lang, 1980). This letter refers to B/886 as the "old
hazardous materials burn pit.” According to Lang, "The contamination appeared to be
stratified in a layer 8 inches below the surface in a block [sic] tar type substance. The dirt
was excavated down to 2feet after the removal of a piece of pipe-like material that
appeared to be the source that was reading > 3,000 uR/hour. Readings in the dark layer
ranged to 100 uR/hour but were generally i the 20-50 uR/hour range. On
December 4, 1980, after 1inch of rain, the excavation completely filled and the dam
between the upper and lower pond washed out allowing the run-off from the upper pond

to run through the excavated area across the lower pond, and out into the road to follow
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Its natural run-off pattern.” Residual water from the excavation was analyzed and found
to be within "allowable Ilimits" (Lang, 1980). Background radioactivity was generally
«10 uR/hour,

The Burn Pit area was used most extensively from 1960-1970 for disposal of combustible
materials such as sodium, NaK, kerosene, and solvents, The two ponds, upper and lowaer,
located below the pool, were used to react sodium-contaminated equipment. Several
large pleces of equipment were left In the ponds and were covered with silt over the years

P
: n,

contaminated. The earthen ponds were constructed by bulldozlng a crudé.bernr‘\ around a

‘v' '
ot

low- Iymg area, and cutting trenches through the berm to facllltafe runoff

¢ N Y
‘, '. [ ‘,“
4"1 N

The Burn Pit West area was located to the west of t,he dJsposal péol Used components
from the SNAP, OMRE, and SRE programsWere found burled u,) 'the area to the v/est of the
disposal pool during partial cleanup fh tha eﬂrly 193‘}0 s,

(
|“ .
. 'q '

Some preliminary re,moval and decontamlnatlon work has been performed. While scrap
was being remoVed m 1980 nearby sbil and the concrete disposal pool were found to be
radmiogxmlly contammated above acceptable release limits” (Stafford, 1987, p.2). At

that! tﬁhe the concrat,e d?sposal pool was drained and the walls were decontaminated,

"T“\e poqt has subsequer\tly become partially filled with water. At the time of the Survey In
. May 1988 the plt was approximately 1/3 filled with brownish water. No information was

avaﬂable regarding the relative contribution from infiltration into the pit from perched
groundwater through cracks in the sides and bottom compared to the contribution from
runoff entering the top of the pit had been determined. If cracks in the concrete lining
could allow water to seep in, then water could also seep out and cause groundwater
contamination. No information was available on the water quality in the pit. After the
1980 findings, SSFL personnel subsequently found radioactively contaminated soil "over a
large area of an unpaved section adjacent to the disposal pool” (Stafford, 1987, p. 2). A
more extensive soil survey was being planned at the time of the Survey. The
contamination discovered prior to the Survey was found to extend below the scil surface,
but was not believed to be deeper than 2 feet. Until a more detailed soil survey could be
completed, soil removal was limited to "hot spots.” No radioactive contamination was
found in surface runoff samples, but the samples were analyzed only for ‘radioactivl'ty and

not for organics and metals.
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For 3days between March 31-April 2, 1986, SSFL personnel dug 23 test tre‘nches in the
Sadium Burn Pit area (4 in the slope below the ponds, 81n the lower pond, 6 In the upper
pond, and 5 in the west area). This site characterlzation, consisting of exploratory trenches
and soll sampling, revealed the presence of burled radioactive, chemical, and mixed
hazardous wastes. The results of this sampling were present: d In the May 1987 Phase ||
Site Characterization Report (Olson et al., 1987). The trenches dug, sampled, or analyzed
are listed in Tabled-11 and illustrated In Figure -3, Samples were collected but not
analyzed from three trenches (BP-2, BP.3, BP-4), No samples were collected from 'tvi/o
trenches (BPU-1 and BPW-1). Of the remaining 18 trenches where the f"hasel rgmrt
suggested implicitly that soll samples had been analyzed, results warq presanted fdtr
5tianches. No analytical Information was available regardlng the remajmlng thlrteeh
trenches. The Phase |l report did not state clearly that these samples had’ been ahalyzed

but suggested It implicitly by noting which selected samples were net analyzed

4' “"""l." .-,.
The sampling at the Burn Pit was biased o avcnd sampl ng coqtam:nated areas, a method
which thereby systematacally uncierestimateqL ron‘camma{‘on at the Burn Pit, According to
the Phase Il report, " adiologlcaHy ’ho’r areas \Nere ‘avolded to assure that the samples
could be handled I, the Chemistry Laboratory“ (Olson etal, 1987, p.12). Because
radioactive ang non radioactlve wastes were probably buried and released together, by
avoiding rad bactlve areras; the, samplmg program probably also avolded non-radiocactive
areas- Tshere 15 ‘wo evuqenCe that radioactive and non-radioactive wastes were physically

lsegregdted at the BUTN Pit or that they were randomly associated and disassociated. In

tha;é Cages»where radioactively contaminated sail was inadvertently sampled, ceslum-137

(i

was tl:)e most predominant radionuclide,

The rationale for delermining whether or not samples would be analyzed was unclear,
The decision appeared to have been based on (1) field detection of radioactivity; (2) visual
evidence of possible contamination; and (3) odors. In several cases, SSFL noted, “Samples
were collected but not analyzed because there were no debris and no unusual odors"
(Olson et al., 1987, p. 48).
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TABLE 4.11

SODIUM BURN PIT TEST TRENCHES,
SAMPLING AND ANALYSES
SSPL« VENTURA COUNTY, CALIFORNIA

Test No. of Sall Data Presented for
Trench Samples sample Depth (feet)
kllllI1;;rTl-I-lhIlll_.l:!lllllll1llll.llll:;;::llllll.l.ﬂ
BP-2 0 None
BP-3 0 None '
BP-4 0 None .,
BPL-1 4 051" b
BPL-2 5 181 3,54, 55680
BPL-3 o L fe Nomel,
BPL-4 4 ] s W None
BPL:5 gy None
BPL-6 , B! None
BPLT X None
IR R 33,5'
\{3 BU- o 0 None
BAU-2 1 None
T BpU-3 5 None
BPU-4 2 None
BPU-5 1 None
BPU-6 1 None
BPW-1 0 None
BPW-2 3 None
BPW.3 3 0.5-1': 4.5
BPW-4 0 None
BPW-5 2 3-3.5'

Source: Olson et al., 1987,
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Rellance on odor to select sampling sites Is not effective and may have resulted In undetected
contamimation. Some contaminants such as heavy metals (e.g., mercury, lead, and chramium) do
not have cetectable ocdors., Also, for those contaminants that do produce odor, “olfactory
saturation” and "overload" may result in Inurement causing odors to be undetected. This
phenomenon occurs when an Indivicdual who is exposed to odors becomes unable to smell because
of an overloaded or saturated olfactory (sense of smell) system.

A Miran portable alr analyses was used to monitor air contamination [n and around the tes m‘ant:ﬁes
(except hydrazine, for which a draeger tube was used). SSFL personnel selected nlne! compounds fﬁr
fleld analysls, based on the probabillity of detecting the compounds. Accordlng td the §SFL Phasei—l‘
Report, "The relative likelihood of finding these compounds at either slte Was baseel on pémonnel
accounts of personnel famlliar with the operations of these areas whHe actWely used No records or
information was available, however, on these * personnelaccountg“ (é g intenv:ew notes) In trench
BPL-2, the following concentrations of the nine selelct'g' ohta&lnqntg Wgre detected:

K Con ‘. 4 l

G - ,.,.
Compound Analyzéd % . v“a;;'?“.,Le'v@I Detected (ppm)

Ammonia ., AT 40
Toluene ., L 68
Tetcahyd?ofuran 40

ol »tnch]or‘bathahe N.D,

RE Yrh:n_chlc:‘n‘c,gg-:gth.ylg@'z,m\!.* N.D.

ey ihelMethyledethloride N.D.
Vi + " TEthanolamine 22
e f€arbon tetrachloride 10

O Hydrazine | 0.5*

* The hydrazine level was detected using a Draeger colorimetric tube
and is likely the result of positive interference from ammonia.

The soil analysis for volatile organic compounds (VOCs) in test trench BPL-2 showed the highest
concentrations at a depth of 3.5 to 4.0 feet (see Tables 3-10 and 4-12). SSFL personnel observed high
concentrations of carbon tetrachloride (500 mg/kg), 1,1-dichloroethane (430 mg/ka),
1,1-dichloroethene (90 mg/kg), Freon-TF (3,100 mg/kg), tetrachloroethene (1,200 mg/kg), toluene
(800 mg/kg), 1,1,1-lrichloroethane (1,840 mg/kg) and trichloroethene (740 mg/kg). The soll pH was
very basic (9.5). The ail ald grease concentration was found to be 3,600 mg/kg. At a cdepth of 5.5t0
6 feet in this trench, the soil pH was 10.4.
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TABLE 4412

SOIL ANALYSIS FOR VOCs « BURN PIT TEST TRENCH BPL.2

(3.5-4.0 FT)

SSFL « VENTURA COUNTY, CALIFORNIA

Volatile Organic Compound

Results, mg/kg

Acetone ND1 <600
Benzene ND< 15
Bromodichlormethane ND< 15
Bromoform ND<15
Bromomethane NDA’«‘%

Carbon Tetrachloride

A

p———
"‘.‘ .'}‘I 5.00«‘ o "4‘:1-“““ .

Chlorobenzene N O n’,ND<!I15
Chloroethane o : D <15
2-Chloroethylvinyl ether ‘!‘A‘k‘ "L 1+ Np<its
Chloroform R "'32'.1“, * ND<15
Chlorometharie, \ ND<15
Dlp;gm'aféﬁlor&vétt}anq ND<15
|12 Ckchlotebenzens ND< 15
| 1@}3‘0?@%‘,2‘59,56%9”9 ND<15
114sQjchforgbenzene ND<15
41,1-Dichloroethane 430
1,2-Dichloroethane ND<15
1,1-Dichloroethene 90
trans 1,2-Dichloroethene 22
1,2-Dichloropropane ND< 15
cis-1,3-Dichloropropene ND<15
trans-1,3-Dichloropropene ND<15
Ethyl benzene 44
Freon-TF 3100
Isopropanol ND <600
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TABLE 4-12

SOIL ANALYSIS FORVOCs « BURN PIT TEST TRENCH BPL-2
(3.5-4,0 FT)

SSFL - VENTURA COUNTY, CALIFORNIA

PAGE TWO

Volatile Organlc Compound _ Results, mg/kg
1,1,2,2-Tetrachloroethane ND<15 . "
Tetrachloroethane 1200 , E ‘U
Toluene 800 ‘
1,1,1-Trichloroethane 184(5 ) v“'
T1,2-Trichloroethane i ND<IST |
Trichioroethene . ‘ L 74‘01"’.“
Trichlorofluoromethane o """“‘:f"r%jb<'15
Vinyl chloride ‘ SR ” ﬂ‘— TR2<15

Source: Olson et al,, 1987" " .
This samp%é,was analyzed by ther.Purge and Trap-GC/MS techniques
found in'the secomd edltlon of SW-846, Methods 5030 and 8240.

' MY, ND Means the poHutant was not detected above the
.‘;‘" ;;;-; ackgroumd feve( and hence not quantified using EPA approved
"h» methodsiogy.

)-¥R means the pollutant was detected but was below the
"’-;‘.'f" quantification level for Method 8240.

-‘ﬁ
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" No araalytucai results from any of these three test trenches were presented in the Phase ||

Soil analysis showed an elevated lead concentration (864 mg/kg) in trench BPW-3. This
concentration is higher than the mean Iead concentration between 7-700 mg (kg) listed by
the State of California for the western UnitedStates (Department of Health
Servicés, 1986). Dragun (1988) estimated the mean for the entire United States to be
10 mg/kg (Dragun, 1988).

The existing Total Threshold Limit Concentration (TTLC) for soil in California is 500 mgﬁ(}:(g,
but D.H.S. has proposed to increase this lead TTLC to 3,000 mg/kg.

‘‘‘‘‘‘‘

In test tre‘nch BPL-3, SSFL personnel found "some zncomum hydrlde_saqr;ﬁclal slugy,'
contaminated on the ends with 93 percent enriched uramum fror.| the SNAP “(Space
Nuclear Auxiliary Power) program.”  No mformatngn waé avarlable “on the soil
contamination resulting from these radnoactwe Lomppnen'cs because no sont samples were
analyzed in BPL-3, despite this flndmg *The referencq 18 93 percent enriched uranium

uranium, but rather that the slug wa§ ccntammated with uranium and that 93 percent of

this uranium was composed of the U 235 |sotope and not the more commonly occurring

U-238 nsotope Nanurally occurrmg uranlum contains only 0.7 percent U-235, and

" (Olson etal., 1987, p. 50) was observed in test trenches

‘«3, EPU—A and BPW-2 where five, two, and three samples were collected, respectively.

report. Noinformation was available on the results of these analyses.

A monitoring well located down hill, and presumably downgradient, from the Burn Pit
Area ("RS-18"), indicated contamination with several volatile organics, including 660 g/l
of trichloroethylene. See Section 3.4 for more details on grouncwater monitoring and
results. According to a recent DOE appraisal (Lavagnino, 1987), artesian wells used to
supply water to cattle are located downslope of the Burn Pit, and a youth camp is located

further east.

B/059 Former SNAP Facility. The basement of the B/059 SNAP facility is a potential source

of groundwater contamination and has sand and water contaminated with Co-60 (see
Finding 3.4.4.3.2.¢).
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The B/059 building is located in the north central section of Area IV, A Space Nuclear
Auxiliary Power (SNAP) nuclear reactor was removed from the basement of B/059. In 1978,
SSFL personnel began decommissioning and decontaminating the building by removing
approximately 60 percent of the sand, which had been poured into the basement to
provide radiation shielding around the vacuum duct during reator operations. In
September 1983, SSFL personnel informed DOE that groundwater was leaking into the
pipe chase room of the basement and was radioactively contaminated from contact with

the activated sand.

There are two groundwater contamination issues at the B/059 bmldmg (1) radionuclldes

from the basement; and (2) organic solvents from the outside groundwatec As discussed

in Finding 3.4.4.3.2.¢, the water level in the B/059 basement is pUmped to mamtam atower
water leve! than the outside in order to prevent rad|oact|\1e|y contammated water from
leaking into the outside groundwater. The w.ater |r1the french dram on three sides of
B/059 was found to be contaminated W|th up tQ 540 npb PCE gmd 10 ppb TCE, compared
to state action levels of 4 ppb for PCE and ‘5-gpb foﬁTCE, “The water from the basement is

.f-‘

sent to the RMDF for evapora‘tlon Th ‘organlcs contammated water from the french
drain is passed through a carbon’ f|1xer, s’cored and analyzed, before being discharged to

the surface dramége ln the wunter |t may reach the Area Il pond.

B/02Y.[022 ° SMDF Le@chfreld The RMDF leachfield, which was contaminated with

'radlonudldeslm 1he early 1960s when a tank valve was accidentally opened, is a potential

sot‘s‘ ‘e of‘ g{eundwater contamination. The RMDF is located in the north central portion

O of SSF[:’Area IV. The tank contained radioactive wastewater being held for treatment and

solidification. In 1978, the leachfield was excavated to bedrock and backfilled. Residual
radioactivity was found in the bedrock cracks, presumably from wastewater percolation or
flow, and the cracks were filled with tar. No nonradioactive parameters were analyzed

during the cleanup. No groundwater monitoring has been performed.

Old_Conservation Yard. The OIld Conservation Yard is a potential source of soil and

groundwater contamination.

The Old Conservation Yard is located in the northeast section of SSFL/Area V. Aerial
photographs of the Old Conservation Yard show that hundreds of drums and pieces of
equipment were stored there through the 1960s and 1970s. No analytical or inventory
information was available on the contents of the drgms. Leaks and spills may have

occurred in an area with no containment and no protection. QOne aerial photograph
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(No. 5S-9) of the Old Conservation Yard, taken on January 27, 1961, shows that the area
was relatively clear and free of debris. An aerial photograph (No.S$S-55) taken on
March 14, 1962, however, shows a significant amount of debris and equipment located
randomly around the site, with several drums prominent in the foreground. By
April 23, 1963, when aerial photograph No. 121 was taken, the Conservation yard was
composed of several areas of debris, equipment, and drums extending from the Service
Area Road to. beyond the north west border of SSFL. The next aerial photographs
available (No. 529CN), taken on January 22, 1978, showed a much smaller area covered
with debris, one of the two existing large oil-storage tanks built, and a new yard sta'f'
across the street on the south side of the Service Area Road. e

B/056 Landfill. The B/056 Landfill is a potenﬂnt sou4‘¢e of: groundwater contamination
because of the disposal of drums of waste,
of the landfill. The landfill octuples l'éqs'than' 1/4 acre (10,000 t2) on the northwestern
edge of SSFL propertyd appro«matejy 300feet ‘west of B/059. SSFL personnel deposited
soil there from th«e excavatlon for the planned B/056 SNAP facility and the SCTI facility.

The 1987 Phase Il report characterized the B/056 landfill as a “former temporary drum
storage area.” But, an aerial photograph (No.S5419-CN) of the site taken on
June 30, 1975, shows at least two dozen drums piled at the bottom of a 30-foot-deep

ravine visible at the edge of the landfill. These drums are completely rusty and appear to

have been there for an extended period. Because of their location at the bottom of the
slope, retrieval of these stored drums would be extremely difficult. No information was
available on the content (or former contents) of these rusty drums. In another aerial
photograph (SS448CN) taken January 29, 1975, a white staketruck is visible. The rear of
this truck is overhanging the edge of the landfill.. Again, material deposited over the edge

of the landfill would be very difficult to retrieve if temporary storage were attempted.

In 1980 and 1981, 89drums of waste were removed from the top of landfill. SSFL

personnel found that these drums contained oils, alcohols, sodium and sodium reaction
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products, grease, phosphoric acid, and asbestos. Because of the potential for
groundwater contamination at the landfill, SSFL installed a groundwater monitoring well
4 years later in 1985 south of the landfill. The location of this well is prabably upgradient
of the‘ landfill, and is therefore probably not useful for monitoring groundwater
contamination from the landfill (see Section3.4.2). This well was found to be
contaminated with up to 130 ppb of TCE.

_The text of the Phase |l report says that “the landfill soil samples appear to be essent'i"&lly

free of contamination” (Olsonetal., 1987, p. 18). However, a review of the analyllgal
laboratory pringouts included in an appendix revealed that ol and grqasé Weré found in
the soit samples up to 1,100 mg/kg. This sample (LFR 3) was take.n at the .bbti.qm of th!
slope of the landfill in a ravine. It was the furthest downstream away from the &l of
three samples taken at the bottom of the slope. S|x test trenchés were dug at the top of
the landfill, but no analytical results were preg\ented f:om these samples The presence of

odors appears to have been used as a: ‘cnterrorn for whéthgr or not to sample. The

prudence and effectiveness of usmg‘thts cnte"'on are dlse,u»ssed in Finding 4.5.2.3.1.a.

During the trenchmg operatlon at the landfull the air was monitored for nine selected

contammants usmg a Mtran portable ir analyzer (see Finding 4.5.2.3.1.a). No “significant

: ES .QA‘ Ch-emlcal Storaqe Yard. Approximately 50-100 drums were stored in the ESADA

Ared i the 1970s. The ESADA area is located on the western edge of SSFL/ArealV. SSFL
personnel indicated that these drums contained alcohols and other products. No records
other than aerial photographs are available on the material stored there. The site is

currently used for a pistol target practice range.

9. B/100 Trench. The trench was used during the 1960s for disposal of construction debris

and possibly hazardous substances. No file information was available on the inventory of
wastes disposed of in this trench. According to SSFL personnel interviewed by the Survey
team, the trench was used by on-site contractors for burning construction rubble and
demolition debris. The B/100 trench is located in the west-central portion of SSFL/Area (V.

The only documentation available on this trench is from aerial photographs. The trench
east of the B/100 building is visible in aerial photographs for at least six years, from 1961
until 1967. On January 27, 1961, a series of aerial photographs was taken showing the

L
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trench east of B/100 (photos numbers $S A-4, SS A-6, SS A-10, SS-E, SS-1, SS-J, and 55-).
These photos show the trench to be stained a dark color compared to the surrounding soil.
Construction debris is visible above the edge of the trench in these photos. An aerlal
photograph taken on September 14, 1962 (No. $S-113), shows drums in and alongside the
trench. A high-altitude photograph taken in 1966 by Aero Services, Inc., and displayed in
the conference room of the Plant Services/Maintenance Building (B/204) was used to
determine the size of the trench, Using known building dimensions as well as the scale
provided on the photo, the trench was estimated to be an oval approximately 75 feet 'l'é;'ng
and 25feet wide at its widest point. The trench had been backfilled and graded by
April 29, 1969, when an aerial photograph (No. 55-283) was taken showmg three tanks at
the former trench location. By January 28, 1972 (No. SS- 448CN). when K tqu had beeh
erected as part of the construction of the B/462,3 bu|ld|ng, 23rd Str’eet and anth Stf'eet had
been built on the former trench location, " v '

S.E. Drum Storage Yard. Historic storage: of drums in the souﬂgeast sectlon of SSFL/Area IV
may have resulted in releases of hazardoug sub&tancea From leaking, spilled, or rusted-
through drums exposed to the elements'

"'Two aerlal photographs (Nos. $5-60T and
$S-35N) taken on I\/Ia{ch 14, 1962 <how aﬂ area on the southeast side of the site where
approxlmately So‘drums were stored No other information was available on this drum

storage a‘rea The druhwi were not necessarily generated by DOE or DOE-predecessor

agenq?actwltl.eé A!t,hough the storage area is clearly located in Area IV, it is relatively

The";‘gurvey team walked around the former drum storage location and found the
remnants of what appeared to be an organized storage facility. Rusted steel fence posts
surrounded the area. Several pallets were found lying on the ground in the weeds. A
gulley ran along the south side of the former storage area, immediately north of the dirt
access road. Several pieces of broken prefabricated concrete were found on the gulley,

along with several steel pipes (1-inch.D.) and a 5-gallon bucket half filled with a dried
resin or paint.

New Conservation Yard. The New Conservation Yard may be a source of soil

contamination. This yard, across the Service Area Road to the south of the Old

Conservation Yard, has been used for storage of used equipment and drums since the
late 1970s, prior to salvage. Leaks and spills of hazardous substances may have resulted in
soil contamination. During the Survey, small areas of stained soil and dead vegetation
were visible near the gate and near the edge of the fence on the inside perimeter.
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j. Area of B/133 Sodium Burn Facility. The B/133 Sodium Burn Facility Area is a source of soll

and potential groundwater contamination. Equipment was stored at the current B/133
sodium facility during the 1960s and 1970s. Recent soil analyses show a pH of 10-11 at
B/133. No other analysis has been perférmed yet. The B/133 Facility is a RCRA-permitted
facility bullt in 1978 (see Section 4.1.1.1). The B/133 facility is located in the northeast
section of Area lV.

The Site Has Not Performed a Complete CERCLA investhation . Fallure to; gferform bR

comprehensive investigation may result in undetected contamma‘tron SSFL pérs‘onnel
produced two primary CERCLA documents. These repor’cs focused orndlspo‘sal sites for
hazardous wastes, in accordance with the gundance m 1he [‘)OE Order A more complete
CERCLA investigation would include all pqtentta( hazardoué sgbstance release locations.
During the two-week Survey, several méw areas" f po{fentmj «contamination were discovered
(e.g., the B/100 trench and the southeast é&rum ‘

'storage area) by a cursory review of aerial
photographs and files and by conductmg a few |nterwews with veteran SSFL workers, Further
systematic mqulry (reytew of aerial photOS and records, and interviews with site personnel)

may reveal mf(;{'mat\on on other areas or more data on known areas of contamination.
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APPENDIX B

SITE-SPECIFIC SURVEY ACTIVITIES

B.1  Pre-Survey Preparation

The U.S. Department of Energy (DOE) Office of Environmental Audit, Assistant Secretary for
Environment, Safety and Health, selected a Survey team for the Santa Susana F|e|d La’bmﬂatories }n
June 1986. Mr. Lawrence A. Weiner was designated the DOE Team Leader, wlth Ms Susan Bar|sa$
serving as the Assistant Team Leader. Mr. Russell Roberts was the San Franqsco Operations' ‘Office
(SAN) Survey team representative during the on-site phase of the suwey The remamder of the team
was composed of contractor specialists from the NUS CQrporatlpn and 1ts subcontractor ICF. These
specialists and their fields of expertise are presented“ﬁelow :

Specialty ., 5 R * Name
".“, . . ;-"
Air e ~5n, |Joseph Crist
»&f&iﬁéie Watek ™, . B Joseph Boros
wte, | WasteManagemént Ralph Basinski

‘| Inactjire:Waste Sites James Werner

- Hydrogeology Douglas Detman

Radiation Mark Francis*

QA Toxics "~ 15. Charles Caruso

* NUS Coordinator

Survey team members began reviewing SSFL general environmental documents and reports in
April 1988.

Mr. Weiner, Ms. Barisas, and Messrs. Francis and Basinski conducted a pre-Survey site visit on
April 4-6, 1988, to gain familiarity with key DOE and site personnel. They toured the facility and
completed a cursory review of the documents assembled in response to an information request
submitted on February 5, 1988. The request listed environmental documents and reports required by
the Survey team for survey planning purposes. During the pre-Survey visit, a meeting was held with

representatives of the DOE San Francisco Operations Office, SSFL, as well as with representatives



from the California Department of Health Services and the Ventura County Fire Department. The
purpose of this meeting was Lo review environmental issues of concern and to explain the scope of

the Survey.

The Survey team carefully reviewed the information received during the pre-Survey site visit and
prepared a Survey Plan (see Appendix C) for the SSFL site. This plan describes the specific approach
to the Survey for each of the technical disciplines and includes a proposed schedule for the on-site

activities. A Health and Safety Plan was also prepared for use by the Survey team. ",fg"z

B.2 On-Site Activities » ‘;f',f' g f',

The on-site phase of the Survey was conducted durmg the period of May 16 through May 26 1988,
The opening meeting was held on May 16 at SSFL and was attended by repfesentatovbs from DOE
headquarters, the San Francisco Operatmns Office, SSFL NUS Corporanon, and ICF Corporation.,
Discussion during this.meeting prlmarlly concerned. t'he purpose of the S,urvey, logistics at SSFL, and

an introduction of the key personnel mvolved*m th@ Survey .
" f‘u"' . I-. e

During the Survey, team members reweweid pemnent file documents, including permits and
applications, background swd|es engmeermg d!*awmgs, accident reports, and chemical releases and
spills, as well as varrous operatmg loc;bcxoks The production process was thoroughly analyzed to
identify exlstmg and pp‘tentlal poﬂutants Site operations and monitoring procedures were

observed whene pcssnble’ Extenswe interviews were held with SSFL personnel concerning

,ehwronl’nenta cdntcels, operations, monitoring and analysis, regulatory permits, waste

management ami hazardou substance management.

The Sdrvey team members met daily to report observations, discuss findings, and evaluate progress.
These meetings were also useful for planning schedule changes, if required, to meet the overall

objectives of the Survey.
A site close-cut briefing was held on May 76, 1988, at which the DOE Team Leader presented the
Survey team's preliminary findings and observations. The findings were considered preliminary

pending additional research and review.

B.3 Sampling and Analysis

The next phase of the Survey process is sampling and analysis (S&A). The results generated by the

S&A effort are used to assist the Survey team in further defining the existence of environmental

B-2
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pr‘oblems and risks identifled during the Survey. However, based on the on-site DOE/SSFL Survey and
site sampling plans, no Survey-related sampling needs were identified.

B.4 Report Preparation

The Environmental Survay F‘reli’;"‘fiinary Report for the SSFL will be prepared for DOE review.
Comments received from thi¢ re").f/iew will be Incorporated into the report, which will be issued as an

Interim Report. o
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ENVIRONMENTAL SURVEY PLAN
DOE ACTIVITIES AT SANTA SUSANA FIELD LABORATORIES
MAY 16 - 26, 1988
SANTA SUSANA, CALIFORNIA

1.  INTRODUCTION o

The Survey of DOE activities at the Santa Susana Field Laboratories (DOE/SSFu
1s part of the larger Department of Energy (DOE)-wide Environmental Surve.
effort announced by Secretary John S, Herrington on September 18, 1985 Tha
purpose of this effort is to identify, via "no fault" baselina Surveys,”’
axisting environmental problems and areas of environmental r1sk av..DOE
facilities, and to rank them on a DOE-wide basis. This ranking wil1 enable
DOE to more effectively establish priorities for addressfpg ‘environmental
problems and allocate the resources necessary to cérrect ‘these problems.
Because the Survey is "no fault" and 1s not &n. Yaudit," -4t 1s'not designed to
identify specific i1solated incidents ibf noncomp11anCe, or to analyze
environmental management practices. Syeh 1nc1dents and/or management
practices will, however, be used. in.the Survey'as'a means of identifying
existing and potential environmenta] probTems..,

The DOE/SSFL Survey will® be conducted ip ‘accordance with the protocols and
procedures contained 1n-the August, 1987 Environmental Survey Manual,
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2.0 SURVEY IMPLEMENTATIUN

The Environmental Survey of DOE Activities at SSFL will be managed by the Team
Leader, Larry Weiner and the Assistant Team Leader, Susan Barisas from the
Office of Environmental Audit (OEV). Mr. Russ Roberts will serve as the San
Francisco Operations Office (SAN) representative on the Environmental Survey
te??. Technical support is provided by NUS Corporation and ICF personnel as
follows:

Joseph Crist Air/TSCA (Toxic Materials)

Doug Detman So11/Hydrogeology

Joseph Boros Surface Water/Drinking Water

Ralph Basinski RCRA (Solid, Hazardous, and Radioactive Wastes)
Charles Caruso QA/TSCA o
Mark Francis NUS Coordinator/Radiation TR
James Werner (ICF) CERCLA (Inactive Sites) el

2.1 Pre-Survey Activities

Pre-Survey activities began in January 1988, when Survéy team membérs
submitted requests for information to the Team Leader«Tor matew1a15 heeded to
prepare for the Survey. This was followed by a Febpruary 5, 1988 .memorandum
from Lawrence A, Weiner (OEV) to James T, Dav1s (SAN) announcing the pre-
Survey site visit and requesting Survey-re1ated 1nformat1on "

The pre-Survey site visit, April 5 and' 6, . L988, Was conducted by Mr. Weiner,
Ms. Barisas, and Messrs, Basinski:and" Frahqis. The purpose of the visit was
to hecome familiar with the site, fdentify potential areas of concern for the
purpose of the Survey, review documents collected by SSFL and identify
documents not yet collected, meet Witk 'regulatory agency personnel and
coordinate plans for the upcoming Survey with SSFL and SAN personnel. Idaho
National Eru1neer1ﬂg Laboratdry (INEL) will conduct the sampling and analysis
portion of ' ne.Survey, if requ1red During the pre-Survey visit the team also
met with repnesehtab1Ves ofnthe Califo nia Department of Health Services and
the Ventura: County Ffre‘Department Team representatives toured the facility
and reyﬁewed documents assembled in response to the information request
memorandum, 1dentfﬂy1ng these documents not yet provided. The documents were
transferred to,NUS in Pittsburgh during March for use by team members during
the planning phase of the Survey. The additional information requested during
the pre-Survey visit was received in late April. This Survey plan is based on
information available to team members as of May 6, 1988,

2.2 On-Site Activities and Survey Reports

The on-site portion of the Environmental Survey will be conducted from May 16
- 26, 1988, Tentative agendas for each of the Survey team members are
provided as attachments., It is expected that modifications to these agendas
will be made as appropriate to minimize disruption of site activities, and to
enhance Survey efficiency and effectiveness. A1l modifications to agendas
will be coordinated with site personnel designated as Survey contacts.
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The on-site activities of the Survey team will consist of discussions with,

among others, environmental, safaty, operations, waste management, purchasing,
and warehousing personnel; a review of files and documents (including
classified documents, 1f any) unavailable prior to the on-site portion of the
Survey; and process-sperific and area~specific tours of the facil{ity,

The Preliminary Report for the DOE/SSFL Survey will be prepared from
information gathered by Survey team members prior to, during, and after on-
site activities. Each team member in addition to identifying environmental
problems and areas of environmental risk will also be gathering information
from which they will write the following sections of the Preliminary Report:

0 Background Environmental Information
0 General Description of Pollution Sources and Controls o
0 Environmental Monitoring Program " '

'.‘.‘«
i

A closeout briefing will be conducted on Thursday, March 28, to, desrr1be them
preliminary findings of the Survey team. A copy of the c1oseout notes Wil bég"
left with SAN and SSFL. A Preliminary Report of the DOE/QSFL ﬂuﬁvey~w1l1 be

prepared within 2 to 3 months from the conclusion of ‘the Sunyey.™-The
Preliminary Report will be sent to SAN and SSFL for raview, and comment, The
report will also be sent to several congress1pnal committees and the U.S.
Environmental Protection Agency. Ve
Approximately 3 months after the results are avai1ahﬂe from the sampling and
analyses (S&A) povtion of the Surveyy' if. any, ‘[discissed below) an Interim
Report will be prepared by the“Sukvey feam. ':The Interim Report will
incorporate comments to the Preliminary. Report.and data from S8A results (if
any). The Interim Report w111 be mada ava11ah1e to the public, upon request.

Upon completion of the. £nv1r0nmenta1 Survey effort, a Summary Report will be
prepared and will: pontqin & DOE~-wfde 11st of environmental problems. The
report will he uséd-as an-information base for the ranking of DOE's
env1ronmenta1 prbbTems “

2.3 §g!glihglaﬂq Aﬂalzsis

Based on ava11ﬁb1e site environmental information and the results of the on-
site Survey activities, the Survey team will identify Survey-related sampling
needs, if any, Implementation of the S&A phase of the DOE/SSFL Survey would
begin ‘approximately four months after the completion of the on-site Survey
activities. If Survey-related sampling is necessary, Idaho Nationa!l
Engineering Laboratory (INEL) will provide the field sampling and analytical
support.

T



3.0 AIR
3.1 Issue Identification

The air-related Survey activities will involve an assessment of the air
emissions at the site, the administrative and emission controls applied to the
sources, and the ambient air monitoring systems. The emphasis of the Survey
will be on operational and procedural practices associated with the emission
sources and the emission control equipment, as well as fugitive emission
sources, both within and outside the buildings, and mitigative procedures
applied to fugitive emission sources including recently shut down facilities.
Close 1iaison will be maintained with the radiation team member because of the
importance of air-rad {ssues. Close l1{afson will also be maintained with the
QA/TSCA team member because of the interaction of several TSCA regulations amd
air regulations, AT

L
LX)

o
The general approach to the Survey will include a review of existihg afr
permits, pending applications, and standard operating procedures. " Protesses: :
and control equipment will be inspected for compliance with. BO&-ALARA

requirements for radionuclide emissions. The Survey will'"also ﬁeréthhe
nonradiological air contaminants from the different<buildings at the site,
evaluate any existing controls applied to the air.emigsions,. and .assess the
need for additional monitoring or emission cqntrdls to. characterize or reduce
the environmental consequences of the emissions,, This reVfew Wil include the
various shops and storage areas, L e mo

The ambient air monitoring system«iill. he evaluated to assess the adequacy of
the existing monitoring program to“charaeterizg environmental impacts of the
air emissions from the facility., The.acttyities involved in this part of the
Survey will inc'ude the, inspection of “the ambient air quality samplers, the
meterological tower, a“review of documentation applicable to the ambient air
data acquisitiony dnd an evaluation of the processing procedures used to
assure the accuracy-of the datd:’

Areas of particylar intereést will include emissions of the criteria pollutants
(e.gvy -sutfur, gXtdes, nitrogen oxides, hydrocarbons, carbon monoxide and lead)
as well as %guu1ated hazardous air pollutants (e.g., radioactive-bearing
particulates, beryllium, and asbestos), Although not currently listed as
hﬁ:ardoui air pollutants, chlovinated solvents, and freons will be included 1in
this review.

The usc of all organic solvents will be assessed as a potential or actual
sources of emissfons to determine if they are adequately characterized,
monitored, and controlled. The non-radionuclide emissfons assessment will
focus on those substances that the EPA intends to 1ist as hazardous or toxic
air pollutants (e.g., methylene chloride, trichloroethylene,
perchloroethylene). Non-organic air emissions will also be included (e.g.,
ammonia, chlorine, chromium, and sulfuric acid).

Fugitive emissions from the resuspension of contaminated soils will be
evaluated a5 ¢ potential contributor to the airborne release of radionuclides
and hazardous materials from the facility, Consideration will be given to
historical and current operations to determine the potential for soil
contamination and windborne releases.



Several areas of specific interest have been identified during a review of
available documentation:

0

0

Control and record keeping for solvent usage, e.g., in vapor degreasers

and parts cleaners,

Past and present control and monitoring of radionuclides and organic

emissions.

Control of chromium emissions, 1f any, from cooling towers currently in

operation,

Emission potential of fugitive dust sources such as roads.

Dasign of controls and administrative procedures in the operation of thei

Rad handling facilities.

ot "\,

Potential for asbestos emissions during building decontam1natfon or ",

demolition, o -

Effluent sampling and monitoring operations. o '5‘435‘

.
A T

oy
T
i
N

Throughout the Survey, emphasis will be placed op &ssess#ng the ava11ab1e data
to characterize the overall environmental 1mpact of plang operat1ons.

3.2 Records Required Y ',\V\ Ef%.‘ﬁfh

‘e

P

Files will be reviewed as part of the éqrvey,,1nc1ud1ng documents not yet
reviewed or received (e.g., glassified documents, individual files, documents

not yet {dentified).

the Survey include, but WA nat be 11m1ted to, the following:

0

0

0

v ..‘

PSD Tedger,, "-':~_fv,,~,

N

A1r eff]uent samp?fnq and QA procedures

.
et
-

. Ambient air samp11ng and QA procedures

‘Contractor 'stack test results

Efﬁ]uent sampling results
Laboratory records on TSP analyses (ambient)
Preliminary drafts of SARA 313 reports

Any other documents pertinent to air emissions from SSFL buildings

Spacific documerits and files to be reviewad as part of



4.0 HYDROGEOLOGY AND SOILS

4.1 Issue lIdentification

The hydrogeology/soils portion of the Survey will examine the physical and
chemical character of the subsurface materials relative to the environmental
impact--actual and potential--that the site activities have on these two
media. The result of operations at other nearby facilities has apparently
contributed to groundwater contamination at the SSFL facility. The past and
present use of radioactive materials at some facilities has contributed to
known and potential sources of contamination.

Each of the potential source areas where materials have been disposed of;:
stored, treated for disposal, or spilled will be visited during the §¥itea!
Survey. Since many of these potential sources are also related, to. RCRA.
CERCLA, surface water, and radiation disciplines; visits will be- c00rd1nated
with the team members specfalizing in those fields. Areas to" be v151ted
include: o, X
Building 059: SNAP Ground Prototype Test Faéi}ity} ISR
Sodium Burn Pit R

RMDF Leach Field Wi

Interim Storage Facility R T
Groundwater Treatment Fac111t1es "
Holding Ponds and Bas1ns ) ﬁi.z‘- N

O OO0 O0OOOo

In addition to examining the actua1 and potent1a1 contam1nant source areas, an
evaluation of the mon1tor1ng systems for thqse areas will be performed. This
evaluation will involve: rev1ew1ng the hydrogeologic and subsurface
characterizations performed by the site, the well system (location and
construction), and dqta ana1ysfs.ﬁ

Information: re1at1ve to tJn site geology and surface soils, groundwater
regime, and envfnonmental ‘monitoring programs and data will be reviewed at the
site, pvibr tos “and: after the site Survey visit.

4,2 -Records Required

Documents and files that provide information concerning the presence of
contamination, or the monitoring system for the groundwater and soils will be
reviewed as part of the Survey. A general list of documents and records to be
reviewed includes:

Geologic and geohydrologic reports

Groundwater and soil monitoring plans and procedures
Environmental monitoring reports

Monitoring well locations and as-built records

Disposal area operation and closure plans

Groundwater and soil analytical data

Environmental compliance audit reports

Unpublished, in-progress, or planned groundwater studies

ococoocooooo



5.0 SURFACE WATER/DRINKING WATER
5.1 Issue Identification

The focus of the surface water/drinking water portion of the DOE/SSFL Survey
will be on the potential for release of polluted or contaminated wastewaters
to surface waters draining the site or to groundwater aquifers underlying
SSFL. Pathways for off-site migration of pollutant may include:

0 Releases (accidental or planned) to the sanitary sewers, retention
basins, or to the storm drains.

0 Spills or leaks intc permeable soil areas.

0 Exfiltration of sanitary wastewaters into soils or groundwater. <.

RN DRT
P TE
e d

o  Contaminated surface run-offs into storm drains, retentfon basins,'fﬁgz

Bell Creek Canyon, or, to a lesser extent, the Simi Va11ey
A review of available information indicates that \nnsiderab1e attentvon has
been paid to control of radiological releases. The:" Survey w111 assess the
potential for future contamination of wastewaters, as. well as rewiew present
conditions of wastewater control and col]ectjon SYyS ¢ems Liquid waste
sources, processes, collection and hand]ing equipment w 11 'be examined and
records of operation will be rev1ewed

The Survey will include 1dent1fication of‘ potenxial discharges to surface

waters, or to the on-site sanitary: treatment facility at the Area III complex,

which may not be addressed in operat1ng permits or otrer documents. The site
will be investigated for evidence of -poséible breaks or obstructions in the
sewer systems which could resu]t in reTeases of wastewater to the environment.
The Survey will aLso address" the. ‘possibility of cross-contamination of the
SSFL water piping system by efther the sanitary or storm drainage systems.
Measures takem: to prevent back flow of process wastewater or sanitary sewer
f]ows 1nt0 ;he water d%str1but1on system w111 be reviewed.

W1th reSpect to wastewater monitoring and treatment systems, copies of
standard operat1ng procedures will be reviewed. Operating logbooks and
maintenance records will also be checked. Actual procedures put in normal
practwce by SSFL personnel will be observed to determine how closely SOP's are
being ‘followed. Interviews with managers and operators of monitoring systems
will be conducted in order to understand modifications or significant
deviations, if any, from written SOPs.

A walk-through of selected buildings will be made to observe normal routines,
including maintenance activities which generate wastewaters. Discharge and
monitoring points will be reviewed, and sampling and analytical procedures in
use will be observed in action. Emphasis will be p1aced on the major
contributors to wastewater generation, for example:

0 C]ean1ng and decontamination operations as practiced et SSFL.

0 The steam generator and ancillary equipment at the SCTI complex.

L
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The sewage treatment and disposal plant and ancillary equipment at the
Area III.

The service water and potable water treatment distribution systems.
Miscellaneous potential wastewater sources, such as the LLTR water

systems, the HTF deaeration tank and test sections, heat exchangers, and
cooling towers associated with SCTI, and other cooling operations.

Wastewater collection, holding and transfer systems will be evaluated under
normal operating conditions, as will the effluent monitoring stations. Site
surface drainage characteristics, such as culverts, ditches and basins will

also be examined, along with the man-made efforts to control surface run-on.
and run-off, o

5.2 Records Required

Files will be reviewed as part of the Survey 1nc1uding documents nat yet = °
reviewed or received (e.g., classified documents, individual. fi]es, dbcuments
not yet identified). Specific documents and files to_be reviewed as part of
the Survey include, but will not be limited to, the fol]owing

o}

o

Documentation of ongoing NPDES permit comp]iance “ﬂ\ :;ﬁ

Recent analytical data on wastewater releases to the receiving stream(s).
Notices of violations re]at1ng to WQstewater reﬁeases. if any.

Operators 1ogbooks and mon1tor1ng repOr&s.

Standard operating proCedures for wastewater collection, holding and
transfer S S

..q.\._

Progress reperts fpr ongo1ng 1mprovements and studies, e.g., upgrade of
the. watgns mon1tor1ng system; improving the quality of flow measurements;

.‘;data .on stormwater run-off characteristics.

EeSampling p?otoco]s and logbooks.

M0n1tor1ng equipment maintenance records.

Detailed drawings of the sanitary and fire protection water supply,
storage and distribution systems,

Additional information on the sediment sampling program, data handling
and correlation with surface water quality.

Records of drinking water quality.

Internal memos or correspondence relating to surface water/drinking water
problems, e.g., back-flow prevention measures.

Other records as determined on-site.



6.0 SOLID/HAZARDOUS/HIXED/RADIOACTIVE WASTE

6.1 Issue Identification

The solid/hazardous/mixed/radioactive waste Survey will be carried out by
evaluating all activities generating such wastes, and the facilities used for
their accumulation, storage, processing, treatment and disposal, including
treatment and/or disposal at off-site facilities and wastes received from off-
site facilities.

The management of all solid waste streams including mixed wastes, hazardous
wastes, radioactive wastes, and non-hazardous non-radfoactive wastes will be
surveyed. The Survey will consist of several activities: 1) Physical
facilities where wastes are generated, accumulated, stored, treated, recycled,
processed or disposed will be evaluated; 2) Management and operations
personnel involved in these activities will be interviewed; and 3) Documents
pertaining to wastes will be reviewed. Based on these activities,” “the

potential for releases that may contaminate the environment will be ewa1uated.;

SSFL generates a variety of solid wastes, with all wastes current?y generated
originating from maintenance, laboratory, experimental ‘and-;decontamination
operations. Waste generating and processing fac111t$es that will be
evaluated, AR
Personnel from divisions with waste m3nagement reSponsibilities will be
interviewed in order to give a detailed _nderstanding of waste management
practices. This includes personnel wfth 1$ne operations responsibilities and
those responsible for the overall &dministration of SSFL environmental
programs including Rocketdyne ehvironmenta? staff members with
responsibilities at SSFL‘DOE facilities +-»This will include the experimental
facilities and the RMﬁF o =

The SSFL site has %1star1ca11y béen the site for a number of DOE experimental
reactors. . Séleral.’of’ theanper1ments and the buildings housing them have
already been terminated ‘and decontamination and decommissioning carried out.
Several bu11dings remain which must be decommissioned and/or decontaminated.
This Tn¢ludes buildings B-009, 024, 028, 059, and 665. Groundwater intruding
into B~<059" has been radiocactively contaminated Issues relating to
decontaminatibn and decomm1ss1on1ng will be evaluated.

Largé.sca]e experimental programs relating to synthetic fuels were conducted
at the Bowl Area. Although these experiments have been finished, residues
remain within the process equipment which have to be disposed. The Burn Pit
and possibly other old disposal areas contain wastes which will have to be
disposed as part of a cleanup program. Both the Bowl Area and old disposal
areas wiBl be evaluated for potential cleanup wastes (both radioactive and
hazardous).

Rocketdyne facilities handling DCE wastes, including the hazardous waste
storage area and the sewerage treatment plant will also be evaluated.

The solid waste Survey will be coordinated with the CERCLA Survey to identify
past and present waste management practices that may result in releases of
contaminants to the environment (e.g., Burn Pit); the radifation Survey to



identify problems with wastes containing radioactive constituents (e.g.,
Decommissioning Issues); the surface watevr/drinking water Survey since water
and wastewater treatment produce solid wastes; the air Survey to identify any
solid wastes producec¢ by air pollution control devices; the TSCA Survey to
identi¥y any problems with PCB wastes and underground storage tanks for
hazardous substances; and the hydrogeological and soil Surveys to identify
groundwater and soil contamination resulting from the accumulation, scorage,
tre§tment and disposal of solid wastes and contaminated facilities (e.g., B-
059).

6.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documenis, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be limited to, the following: -

o Part A and Part B Application related correspondence and assOciated Nobs,

0 Underground tank storage notification and associated. records, and studie&

0 Audi% and/or inspection records (state, 1ocai, and federa] DOE and
SSFL B ;

] Groundwater monitoring, sampling, and anaiyticai documentation.

0 Release notification and/or occurrence recbrds

‘

c Biannual Hazardous Waste Generatic1 Repart, Annual Report of Hazardous
Waste activities .

0 Waste inventory dbcumentation.

0 Soiid Naste Management Unit Studies and Documents.

0 "Enforcemeqt actidn documents

0;};‘Correspondence with reqgulatory agencies on solid waste.
0  l“Records éeaiing with the reuse/recycliug of wastes.

0 ‘Training records.

0 Decommissioning Plans, Studies, etc.



7.0 TOXIC SUBSTANCES
7.1 Issue Identification

The toxic substances Survey will review the use, handlfng, storage, and
disposal of polychlorinated biphenyls (PCBs), asbestos, pesticides, and other
hazardous substances used on the SSFL site. The control, tracking, and
management of toxic substances will be evaluated through interviews with
appropriate personnel, tours of facilities, as well as a review of documents
such as purchase and usage records. The primary objective will be to assess
the potential for releasing these materials to the environment.

The Survey will assess inventory control of any PCB-containing and PCB-
contaminated electrical, lubrication, and hydraulic equipment still utilized
at the plant. The condition of this equipment, its potential for leakage, ahd
the quantity of PCB fluids contained will be considered. Obsolete, stored,. ar

used PCB equipment will be inspected for proper containment, ahd adequateh
storage protection (e.g., B-231, Area II). Handling, removal, “and..disposal;:

practices will be reviewed for current and previous inventories to. establish
the method of disposal and location of disposal sites. Conformance to -TSCA
reporting regulations for PCB transformers and spills“will be evaliated. In
addition, a review of any PCB spills and cleanups-will: be copdicted. A review
of the phase out of PCB transformers and othar PCB equipment will be
conducted. IO

‘
&

The use of asbestos will be determﬁned and procedures concerned with its
removal, handling, monitoring, and- d1Sposal w111 .be iaviewed to identify any
potential pathways of environmental: contaminat1on This will include 1ts use
as construction material, for heat insu]ation, in cooling towers (e.g.,
Munter's Fi11), and other m1sce11aneous uses. Some areas where friabie
asbestos has been removed or ‘its removaﬁ is planned will be visited.

Since some pesticddes are used. at the SSFL, the purchase records, application
procedures and. frequency, personnel training, storage and disposal practices,
as well as- moﬁ1toring progifam will be reviewed to determine the potential for
environmental contamfnation

Hazardoﬂs substances are utilized and stored throughout the SSFL. The
Laboratery uttdizes bulk chemical and bulk fuel storage areas for many of
these materials. Some of the larger storage tanks containing hazardous
materia]s include sites 005, 022, 064, 356, 360 (SCTS), 462, etc. In
addition, many substances are stored in small or moderate quantities in or
near the areas in which they are used. Typically, these are stored in
quantities of 55 gallons or less. Some of these areas include buildings 023,
065, 206 (CTL-2), 360, 435, as well as appropriate warehouses. The management
and handling of these and other dangerous materials to prevent or minimize
releases to the environment will be evaluated.

7.2 Records Required

As part of the Survey, files will be reviewed including documents not
previously received or reviewed (e.g., classified documents, individual files,
documents not previously identified). Specific documents and files to be
reviewed as part of the Survey include, but will not be limited to, the
following:



Toxic substances labeling and tracking system.

Procedures for handling, control, and management of toxic substances.

Inventory of toxic substances and purchasing records of chemical
substances.

PCB annual inventory documents (1978 to 1987).

Inventory of current PCB-contaminated electrical equipment.
Records of inspections of PCB transformers (1981 to present).
PCB handling, storage, and disposal procedures. o
Corresponidence with fire department on PCB transformers. .ﬁﬂﬁa““i;;ﬁ
Locations of buildings containing asbestos, including usage.: j;?}

Asbestos disposal records, 1including method and 10cat10n of dfsnosal
sites, o, . “,;a

Asbestos handling, removal, disposa1,p%d§edQ¥és.'§hd ehvironmental
nonitoring. “’j ]‘j‘ ;‘f\ v

Records of asbestos use in prcess\equ1pment and support fac111t1e§
including the steam plant. qyﬂ ~x,h: ,HJ, Ta

Pesticide training, handling, storage, disposal records, and
environmental monitoring

Standard operpt1ng procedures for pesticides.

.....

Spec1a1 procedures tnvo1v1ng hand1ing, storage, use and disposal of

ch]orbfluoroa1kanes (freons) and chloroorganic solvents.

."'Other records as determined on-site.

.‘;-



8.0 RADIATION

8.1 Issue Identification

Radiological issues to be addressed during the Environmental Survey will
center around the air, soil, surface water, and groundwater media. Each of
the above mentioned media will be evaluated for radiation concerns by
collecting background 1information and data (including ambient data),
identifying existing and decommissioned radiation pollution sources and
associated controls, and finally by reviewing environmental monitoring
programs designed to gather data on identified pollution sources.

The Survey will also evaluate rad-waste management practices, direct radiation
exposure issues, dose assessment methodologies, and radiochemistry qualifity
assurance programs for environmental monitoring data. Review of rad-waste
programs 1including management practices for low-level, transuranic.v r&d~
hazardous (mixed), and adherence to SSFL procedures will be a major. focusiof
the radiation portion of the Survey. A more detailed discuss1on of thi&
subject 1s provided in Section 6.0 of the work plan,.-The radivlogical
evaluatiens will be closely coordinated with the other s¢ec1a115ts o the
Survey team. . “w . .

Because radiation issues cut across all media eva1uated dur1ng the Survey, the
attached da11y agenda has been organized in.an qﬁtempt .o ~dverlap the other
specialists' activities when they are: eva1uat1ng raddation issues, Some
inefficiencies are to be expected asa regult of this dual coverage approach,
however, every effort has been made tq minimize .duplication. To improve the
effectiveness of radiation evaluations, Mr, “Francis will rely heavily on the
expertise and assistance, of various SSFL personnel for accomplishing Survey
objectives and pointing but where work pYan inefficiencies exist. Discussions
with operating and- superv1sory perscnne] will also be utilized to provide
needed 1nformatiop cr1t1ca1 far: comp]ete evaluation. Reports, records, and
other data gssociated: with" cont nuous, intermittent, and any accidental or
unschedu]ed reTeases shou]d be readily accessible for review.

8. 2 Recorﬂs a@qyired

Files w111 be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not - yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be limited to, the following:

0 NRC license and supporting information documents.

0 California license and supporting information documents.

0 Radiation-related ambient air quality information.

0 Background radiation data for soil, surface water, and groundwater.

0 Inventories of air, soil, surface water, and groundwater radionuclide
release points and quantities.

0 Vegetation radionuclide monitoring data.



™

Unscheduled or accidental release reports.
Radioanalytical quality assurance programs and procedures.

Dose assessment methodologies, including assumptions, calculations,
reporting, etc.

Building plot plahs with process and equipment locations.,

Description of radiation monitoring equipment practices and procedures
(e.g., calibration, maintenance, etc.).

Reports or recommendations for upgrading radiation monitoring systems. §

Reporte prioritizing new radiation monitoring installations. R
i

Off-site and on-site radionuclide sampling point criteria.‘,;ﬁﬁxfﬁ \g;

Rad-waste management practices, poiicies, procedures. and commun1cat10n
mechanisms. -

o L B
L [
. A . R "

NESHAPS/DOE Subpart H 61.90-61.98 repo*ts .;H.
Information regarding employee radiation expOsure data.
Historical rad-waste disposal activ1ty 1ogs and 1ocat10ns

0

State, County and local radfation reguIations.



9.0 QUALITY ASSURANCE

9.1 Issue Identification

The quality assurance phase of the Environmental Survey will be primarily an
evaluation of the sampling and analytical capabilities at the SSFL. The
objective will be to review and verify the quality assurance procedures for
obtaining process effluent and environmental samples, performing the analyses
to measure the concentration of pollutants, and the handling and reporting of
the data. A1l aspects of the quality assurance program relating to
environmental management of DOE activities at the Santa Susana Field
Laboratories will be reviewed including: operator training; equipment and
‘instrument calibration/maintenance; precision and accuracy evaluation; blank,
split, and spiked sample analyses; sample handling and chain-of~custoedy
procedures; data reduction and validation; data reporting and documentation,
as well as the review of calculations and logbooks. i, 4

.\.‘:.‘
TN

The procedures used for sampling and analysis will be mon1tored to ensur&h
proper implementation and conformance with accepted practices. “The. quality
assurance program will be reviewed for the sampling and anaTyticaI aet1v1t1es,
and also for any internal quality assurance audits that have.been ‘¢onducted.
Furthermore, the interlaboratory test programs participated in by the
environmental analytical laboratories, as an1n1stered by the DOE's
Environmental Measurements Laboratory and. the: Envirﬂnméntal Protection Agency
will be evaluated. The quality assurance’ procedures of “any off-site sampling
and/or analytical laboratories ut11izéd byxthe p1ant.w111 also be reviewed in
this Environmental Survey. T

9.2 Records Required

Part of the Survey. w{Tl cqnsist of a rev1ew of pertinent files. This will
include dccuments: Aot prev10usly teviewed or received, such as classified
documents (1f anyj; 1nd1v1dua1 files, and documents which have not been
identified. at -this time., Sbme specific documents and files to be reviewed in
this phase qf the Sunvey include, but will not be Timited to, the following:

0u,-‘EnvironmentaT*samplfng and analysis quality assurance programs of the

a*vAnalyticq} Chemistry laboratories (Chem. and Met. Lab, SSFL Analytical

- Laboratory, and radiological measurements laboratory) and Environmental
*Contro1 Unit,

0 Quality assurance audits of the analytical laboratories and sampling
program.

0 Analytical and sampling procedures manuals.
0 DOE and EPA quality assurance results of performance evaluation scmples.

0 Quality assurance reports for the Analytical Chemistry laboratories
conducting environmental analyses.

0 Training policy and records for the sample collection and analytical
laboratory personnel,



Maintenance and calibration records for the analytical laboratory and
sampling instruments/equipment.

Laboratory notebooks, data reporting forms, chain- of-custody procedures,
and sampling logbooks.




10.0 INACTIVE WASTE SITES/RELEASES (CERCLA)
10.1 Issue Identification

The Survey will attempt to identify environmental prob1ems and potential risks
associated with the historical handling, storage and disposal of hazardous
substances at SSFL. This aspect of the Survey will be coordinated with the
RCRA and hydrogeology team members. The Survey will focus on current and
future risks related to the following:
0 Past land disposal practices (on and off-site);
o Past spills/releases from tanks, pipes, pits, trenches;
0 Potential for future spills/releases; and N “f';?ﬁ
0 On-going remedial action program.

Facilities that have handled or are currently handling haZ&rdous, mixed, .and
low~-level rad1oact1ve substances at SSFL will be eva1uated O ‘

The following areas identified in SSFL documents w111 be eva]uated*
RMDF B/021, 022 L !

- No Burn Pit B/886 .
- Landf{11 B/059 - L
- Salvage Yard ¥

(Rocketdyne C]ass1f1cation Yard) L

- CHCF B/463 o . s

- SRE B/1843 ., % i

- B/003 Hot- rave W e

- STIR B/02¢ e

- ERTF:8/0T0". P

- QGPTF B2059: " '

S KE&B B/073

The status of act4v1t1es undertaken pursuant to DOE Order 5480.14 and SARA
Sectipn 120 Wil be assessed. Records of past off-site disposal from SSFL
will be reviewed.

Sites that have undergone or are undergoing remediation will be addressed.
Records and analytical data in support of the site cleanup will be reviewed.
Also, 1inactive tanks or containers that may have held hazardous substances
will be identified and their status assessed. Former storage areas and
staging locations will be included in this effort, The team will also want to
review the environmental records pertaining to the past management, disposal
(on-site and off-site), clean-up, and regulatory compliarnce.

Contacts for this portion of the Survey will include personnel from
Facilities & Industrial Engineering, and Environmental Control & Engineering.

10.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be limited to, the following:

T



1

el

Past waste management plans.

SPPs regarding management of hazardous substances, disposal area and
storage areas.

Hazardous substances inventories,

Listing of areas used for hazardous substances storage, receiving and
shipping, and disposal.

Historical files on past operations and processes, substances used, and
methods of handling an disposal.

Files on past off-site waste handling and disposal. La

Records of facility expansion and building rubble disposal.

Descriptions and. Notifications of {inactive waste sites and‘ potgntia]
areas of contamination. L . L

Description of all waste management fac111t1es, 1nc!ud4ng burfal tanks
and structures (existing and removed). .

b4 * - .
e T >

Historical aerial and surface photographs cf the facildty.

"Interview files" (18 persons) for the draft Phase I Installation
Assessnent report (Adler et.aly 1936

Files pertaining to any rad1ometr1c sﬂrveys of the site grounds.

Document.s panta1h1ng to past current, and propused remedial actions
(e.g., RMDF Leach Fie]d) at ‘SSFL.

EnvirONmental records perta1n1ng to past facility responses to hazardous

‘substance spi]ls and releases.

L ' a o ' e ‘ Co "o R B
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APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

ACM Asbestos Conttining Materials
AEC Atomic Energy Commission
AIRDOS Estimation of radiation dose caused by airborne radionuclides in areas
surrounding nuclear facilities
Al Atomics International , o
ALARA AsLow asReasonably Achlevable | “’1
a.m. Ante-Meridiem (before noon) ks )
ARAC Atmospheric Release Advisory Capability § .
Avg. Average o f ‘ V
BOD Biochemical Oxygen Demand T o R
BODs Biochemical Oxygen Demand (,5 day) ‘ ’, ‘
°C Degrees Celsius (or (entngrade) A ‘ .
CERCLA Comprehensive Environmeﬁxa Redponse,tompensatnon and Liability Act
CFR Code of Federal Regulatlcms
cG lgo‘qgentratgpp Guide,
CHCF ‘fﬁémp.‘qnent ‘Héfqdi.i?rig"and Cleaning Facility
Ci Cutie(s) ™
e, Centl r'ﬁ.eter(s)
; CN— ‘Cyanide
CO Carbon Monoxide
cob Chemical Oxygen Demand
Cr Chromium
Cr+6 Hexavalent chromium

Cs-137 or 137Cs

Cesium, isotope 137

CTL

Component Test Laboratory

Cu Copper

cu. ft. Cubic feet

cu. yd, Cubicyard(s)

DCG Derived Concentration Guide

D&D Decontamination and Decommissioning
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APPENDIX D
CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE TWO

DOoD Department of Defense

DOE Department of Energy | 7
DOT CL Department of Transportation Classification

DPM Disintegrations per minute
ECU Environmental Control Unit L .
ENE East-Northeast e 5
e.g. (exampli gratla) for example ) _ 1
EPA Environmental Protection Agency ; R
ESADA Empire State Atomic Development Authgri-ty‘i_:u,. -

ESE East-Southeast RS

et al. (et alii, aliae, or alla) and othe'kg" ,1 R

ETEC Energy Technology Engmeering‘qepter

°F Degrees Fahrenhelt . ., ';',‘:‘f.\\' DRI

FFTF FastFlux'Test Facility X

FIFRA ‘ _Fede:al Insechcude, FUnglmde and Rodenticide Act

fo e, [Feetifdot e

FTS ‘1"1#?‘.'" R Fae"u&{?“tsy“em

vy,

D FUSR‘AP e "‘-'~2}ﬁorn:1erly Utilized Sites Remedial Action Program

9. "'*;':‘ Gram(s)
gpd Gallons per day
gém Gallons per minute
Gal. Gallon(s)
hr hour
ha. Hectare(s)
HEPA High Efficiency Particulate Air
HP Horse power
HS&E Health, Safety and Environmental
HTF Hydraulic Test Facility
ICRP International Commission on Radiological Protection
ie. (id est) that is
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APPENDIX D
CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS
PAGE THREE

in. inch(es)

Inc. Incorporated

kg Kilogram(s)

kg-cal Kilogram-calorie(s) .
km Kilometer(s) L
KP-1 Cooling water treatment chemical o, i .\i -.
KW Kilowatt RN '
l Liter(s) h

LA Los Angeles

Ibs. Pounds o ‘g ‘

LLTR Large Leak Test Rig Lo, QR

LMFBR Liquid Metal Fast Br'e.gadé"r,:‘R"?a.‘gt‘Q{}gk '

Ipd Liters per day ‘ 2

lpm Liters‘.pef.f.hj‘nute T

m ‘ P)/'\jé'té"r'zs) R '

Max. oo K"'{'}f/'}axj,h;tjdrnﬁ I

UC| ‘:‘.' ‘.‘ v.i.": M]‘C}‘OCJU,NQ'(S)

fmcit o Tk Mlicurie(s)

Amed i [ median

ug Microgram(s)

Ml_:; Magnesium

mg Milligram(S)

mg/l Milligrams per liter
mi. Mile(s)

Min. Minimum

mgd, MGD Millior Gallons per Day
ml milliliter(s)

mid, MLD Million Liters per Day
mm Millimeter(s)

um Micrometers

D-3




APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE FOUR
MPN Most Probable Number
mrem Millirem(s)
mrem/yr Millirem(s) per year (10-3 roentgen equivalent man/year)
MSDSs Material Safety Data Sheets
MW Megawatt .
N North; nitrogen O -
Na Sodium o ,
NA Not Analyzed l_f?ir‘;'f»t' DRSS
NASA National Aeronautical Space Administration * i N
NCRP National Council on Radiation Protectlon emd Measurements )
ND None detected ] R
NE Northeast . r S H &
NEC Nuclear Engineeriné“ébmﬁéﬁy‘ D
NESHAPs Na‘ciqpal‘fiifrqjssion Stan'J,a'r.g‘js for Hazardous Air Pollutants
ng t '{N@'ﬁiﬁgraméq"n,. o e B
NNE ‘ . ::}S}pr:t‘h;i\‘]orihe‘écsft’;'
NNW 5T | Norb-Northwest
No. ™t Numbers)
F\iOS ' " | Not Otherwise Specified

| NOZ Nitrogen dixoide; nitrite
Nb; Nitrogen trioxide; nitrate
Np-237 or 237Np | Neptunium, lsotope 237
NPDES National Pollutant Discharge Elimination System
NPL National Priorities List
NRC Nuclear Regulatory Commission
NTU Nephelometric Turbidity Units
NW Northwest
O3 Ozone
OSHA Occupational Safety and Health Administration
PCB Polychlorinated biphenyl

D-4




APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE FIVE

PCT Polychlorinated terphenyl

pCi Picocurie(s)

pH Negative logarithm of the hydrogen ion concentration

PMyp Particulate matter 10 microns or lessin diameter ‘
ppb Parts Per Billion M
ppm Parts Per Million .\
Pu-239 or 239Pu | Plutonium, Isotope 239 " e
QA Quality Assurance -
QA/QC Quality Assurance/Quality Control A '

QcC Quality Control o ﬁ". S

RCRA Resource Conservation and Re;féygrﬁy;‘j,&g't R

RCW Recirculating Cooliqg‘Wéi:t:elr: i ‘e

RFI RCRA Facility Investi gha""ci,pn"-'.‘:":.“” A ‘

RMDF Radiqgcti‘v:é.‘f'\/laterial Dn‘squAsalilEécility

ROC ~_,»Effz_'ét'c‘‘t‘r'\;e Organic C_orrrpod'hds

s e hecond(s) .

5 ‘ . Sé'uf‘n;'ggi&'fd.r

S&A PRGN .fgambling and Analysis

"SA‘FiA‘ e Superfund Amendments and Reauthorization Act of 1986

S.(.iT‘l Sodium Components Test Installation

SCTL Sodium Components Test Loop

SDWA Safe Drinking Water Act

sec. Second(s)

SFMP Surplus Facilities Management Program

SNAP Space Nuclear Auxiliary Power

S0, Sulfur Dioxide

SO4 Sulfate

?SP Standard Operating Procedure(s)

SPCCC Spill Prevention, Contral, Countermeasures, and Contingency

SPTF Sadium Pump Test Facility

D-5



APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE SIX

sq. ft. Square feet

sqQ. mi. Square mile(s)

Sr Strontium

SRE Sodium Reactor Experiment

SSFL DOE activitias at the Santa Susana Field Laboratory
SSTF Static Sodium Test Facility ‘

SSW South-Southwest

Std. Standbard e
STLC Soluble Threshold Limit Corcentration 1‘:"
STP Sewage Treatment Plant S
5.u. Standard units

SW Southwest

Temp Temperature <

Th-230 or 230Th

Thorium, Isotope 23‘0'."-,.

TRC

Total Residual Chiorine -,

TRU Transyranic:
TSCA o TeKic Substances-Cantrol Act

TSP,

Yotal'Suspended Particulates

TSS

TotakSuspended Solids

o JFTE oy :"IheFmal Transient Facility
= pTTle "% | Total Threshold Limit Concentration
| Uranium

U:235 or 235y

Uranium, Isotope 235

U-238 or 238y

Uranium, Isotope 238

u.s.

United States

VCAPCD Ventura County Air Pollution Control District
vac Volatile Organic Compounds

W West, tungsten

WAA Waste Accumulation Area(s)

WNW West-northwest

WSW West-southwest

Y3 Cubic yard(s)

Yr Year(s)
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CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE SEVEN
a Alpha
B . Beta
o Sigma
% Percent
' Minute(s) -
! Second(s)
~ Approximately
> Greater than |
< Less than ‘ o
# Number ‘~.‘ ) ?
& And (and per se and = amperdand) -
/ Per o
t Plus or minus

P UL GOVERNMENT PRINTING OFIICE @ 1989 O = 246-665 @ Ol 3
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