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Site Environmental Report Reader Survey 

To Our Readers: 

The Annual Site Environmental Report publishes the results of environmental monitoring in support of DOE-sponsored 
programs at Rocketdyne's Santa Susana Field Laboratory and DeSoto sites, and documents our compliance with federal, 
state, and local environmental regulations. In providing this information, our goal is to give our readership - regulators, 
scientists, and the public - a clear understanding of our environmental activities, the methods we use, how we can be sure our 
results are accurate, the status of our programs, and significant issues affecting our programs. 

It is important that the information we provide is easily understood, of interest, and communicates Rocketdyne's efforts to 
protect human health and minimize our impact on the environment. We would like to know from you whether we are 
successful in achieving these goals. Your comments are appreciated and will help us to improve our communications. 

Is the writing 0 too concise? 0 too wordy? 0 uneven? 0 just right? 

Is the technical content 0 too concise? 0 too wordy? 0 uneven? 0 just right? 

Is the text easy to understand? 0 yes 0 no 

If you selected "no," is it: 0 too technical 0 too detailed 0 other: 

Yes No 
Is the report comprehensive? 0 0 
(please identify issues you believe are missing in the comments section) 

Do the illustrations help you understand the text better? 
Are the figures understandable? 
Are there enough? 
Too few? 
Too many? 

Are the data tables of interest? 
Would you prefer short summaries of data trends instead? 

Is the background information sufficient? 
Are the methodologies described reasonably understandable? 

Are the glossaries and appendices useful? 0 0 

Other comments: 

Please return this survey to Environmental Remediation - MIS T100, Rocketdyne Division, 6633 Canoga Avenue, Canoga 
Park, CA 91309. - 

OPTIONAL INFORMATION 

Name: Occupation: 

Address: 
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Rocketdyne current1:- operates several facilities in the San Fernando \-alk-Simi Valle?- 
area, for manuiacrurir.g, testing, and research a?d dex-elopment (IR&D). These operations include 
manufacturing liq~id-heles rocket engines, such as the Space Shuttle Main Engine (SSMEj; 
resting rocket engines, lasers, and heat-transfer ss-stems; and R&D in a wide range of high- 
technolog>- fieids, s ~ ' .  as &e electrical powr  system for the Space Station. Previously, this 
work included development, fabrication. and disassembl>- of nuclez reactors, reactor fuel. and 
other radioactive marerials: but this work was terminated in 1957. Subsequentl>~, all radiological 
work has been directe: towxd deconiamination and decommissioning !D&DI of the previously 
used nuclear facilities associated site areas. 

The 1995 results of the radiological monitoring program indicare that there are w 
significant releases of anificial radioactive material from Rocketd>-ne sites. The atmospheric 
discharge of radioactive materials md direct radiation exposure ars the only potential exsosue 
pathwa>-s to the general public from Rocketdyne's radiological cleanup and waste packaging 
operations. -411 radioactix-e ~i~astes are processed for subsequenr disposal 21 Depamnent of 
Energ- [!DOE) disposal sites. Liquid radioactive wastes are not released into the emironmen: 
and do nor constimt: at exposure pathwa>-. Groundwater and sudace water u e  sampled and 
analyzed to assure detection of any anifiiia! radioacrivi~. \\-ith the exception of ;ox\- 
concentrations of tritium, well below Federal and State dr i i ing xi-am standards, od>- natural1~- 
occurring radioacri\-in- has been found in this warer. 

Radioactivi~ in the iaciliy ventilation exhaus: effluents, and in the en\-ironment, is 
analyzed to assess ap- impact of the remaining radio!ogical-related operations on the p&iic and 
the environment. Litde radioactivic- is dispersed bs- these operations and ven- link is reieased to 
the en\<ronnient, dae to highly efiicient filtration systems. Onl>- small amounts of artificial 
radioactivip- are found in the exhausr effluents. With the exceprion of localized areas of f a c i l i ~  
and soi! contamination. on!?- aatuial!)- occurring raciioactivip- c m  be detected in soil and 
vegetation samples. 

Calculated radiuion doses to the public, due to airborne releases and direct radiation, are a 
factor of thousands ro millions of times lowr  rhan the applicable limits as well as natural 
background k v e k  

The noridiological monitoring program has increased in recent >-ears, with more 
extensive sampling ofthe groundwater at the Sanxa Susana Field Laboraton- (SSFL). Yine new 
~ A l r  were installed in 1993 and 1991 ro characterize the hydrogeology and water quaIiF- of 
knoxin groundwater contamination horizontall?- and wrtically, and in relation to the potential 

source areas. Three new \ i d s  were installed in Area I\' ir, 1994 for extraction and treatineni of 
degraded grolmdwater. T o  new we115 w r e  drillec! in 1995. 

In 1995. there were 216 onsite and 16 offsite w l l s  sampled under the program. Surface 
discharges oixvater. after use in rocket-engine testing and other industrial purposes. are analyzed 



ar least monthly for 84 analytes and quarterl>- for 169 analytes per discharge location. Three 
existing trichloroethylene occurrences in rhe groundwater in rhe northwest part of Area IV were 
monitored in 1995. Yo new off-site plume of degraded groundwater was detected from these 
wells. 

Twenty-one agency inspections were conducted during 1995. No Notices of Violations 
0-OVs) were issued. 

In summary, Rocketdye is committed to sound environmental management of all 
programs at our facilities and to correcting existing environmental problems before they pose a 
threat ro our employees or the public. \Ye have a long-standing record of our commitment to 
protecting the environment and wi11 continue to strengthen that commitment in the fume. 



2. IXTRODUCTIOS 

This annual report discusses environmental monitoring at nvo manufacturing and test 
operations sites operated in the Los Angeles are2 by the Rocketd>ne Dixision of Roch\-el1 
International Corporation (Rocketdyne). These a x  identified as the Sanra Susana Field 
Laboraton- (SSFL) and the DeSoto site. The sites have been used for manufacturing, RGrD, 
engineering, and testing in a broad range of technical fields, primarily rocker engine propuision 
and nuclear reactor technologz-. The DeSoto sire essentially comprises office space and light 
indusn). uith no remaining radiological operations, and has little potential impact on the 
environment. The SSFL site, because of its large size (2,668 acres), warrants comprehensiw 
monitoring to assure protection ofthe environment. 

SSFL consists of four administrative areas used for research, dewlopment, and ten 
operations as w l l  as a buffer zone. The arrangement of these areas is sho\~n in Figure 2-1 

A portion of.%rea I and all of Area I1 are oxned b>- the U.S. Government and assigned to 
the Sational Aeronautics and Space Administration (3;SA). .I\ portion of .Qea Iv is under 
option for purchase by the Depamnent of Energ>- [DOE). 

The purpose of this report is to present inhrmation on environmental and efiluent 
monitoring of DOE-sponsored activities to the regulatoq agencies, i.e., the C.S. DOE, the 
Xuclear Regulato~ Commission (XRC], and the California State Department of Health Services 
(DHS) Radiologic Health Branch (RHB). For that reason, information concentrates on Area IV at 
SSFL, which is the onlv area where DOE nuclear related activities have been performed. Rl i le  
the major focus of attention is radiologicai, this report also includes a discussion of 
nonradiological monitoring at SSFL. 

Areas 1: 11, and I11 have been used for developing and testing rocket engines and 

propellants, lasers, and other energy technologies since 1949. S o  operations with nuclear he1 or 
ncclear reactors w2re conducted in those areas. Since 1956. Area IV has been used for work with 
nuclea- materials, including fabricating nuclear reactor hels, testing nuclear reactors, and 
disassembling use6 fuel elements. This work ended in 1989 and subsequent efforts hax-e been 
direcred tor&-ard Decommissioning % Decontamination fD&D) ofthe former nuclear facilities. 

Work in nuclear energ R&D in what has become the Rocketd>-ne Di~ision of Rockwell 
Ictemational Corporztion began under Xorth American Ax-iation, Inc. in 1946. During the 
ex-oluiion of these operations, small test and demonstration reactors and critical assemblies were 
built and operated, reacror fuel elements were fabricated, an6 used reactor fuel elements were 
disassembled and declad. These projects have been completed a d  terminated over the pan 30 
years. Most of this work was performed at SSFL and is described in detail in "Xuclear 
Operations at Rockwell's Santa Susana Field Laboratop--A Facml Perspecti\-e" ,Ref. 11. Xo 
work n<th nuclear materials has been conducted since 1987, and the only work relzted to thes? 
operations during 1995 was the ongoing cleanup and decontamination of the remaining inactive 
nuclear facilities. 



The nuclear operations have been conducted under State and Federal licenses and under 
contract to DOE and its predecessors. In April 1990. in response to a corporate decision 10 
discontinue work with radioactive materials at SSFL. the hXC Special Suclear Materials 
License was amended to permit only decommissioning operations. 

The location of these sites in relation to nearby communities is shown in Figure 2-2 and 
Figure 2-3. Undeveloped land surrounds most of the SSFL site. There is occasional cattle 
grazing on the southern portion, and the Santa Monica .Mountains Conservancy's Sage Ranch 
Park is at the northeastern boundq.  No significant agricultural land use exists within 30 km (19 
milesj of the SSFL site. \ilile the land immediately surrounding SSFL is undeveloped, at greater 
distances there are suburban residential areas. For example. 2.7 km (1.7 miles) toward the 
northwest from Area IT is the closest residential portion of Simi Valley. The community of 
Santa Susana Knolls lies 4.8 km (3.0 miles) te the northeast. and a small truck farm exists 
approximately 7 km (4.4 miles) to the northeast. The Bell Can~on area begins approximarel? 2.3 
km (1.4 miles) to the south- and the Brandeis-Bardin Institute is adjacent to the north. A sand 
and -me1 quarry was operated approximately 2.4 km (1 .S miles) 10 the \vest but is now 
abandoned. 

The Los Angeles basin is a semiarid region whose climate is controlled primarily by the 
semipermanent Pacific high-pressure cell that extends from Hawaii to the Southern California 
coast. The seasonal changes in the position of this cell great& influence the weather conditions in 
this area. During the summer months, the high-pressure cell is displaced to the north. This results 
in mostly clear skies with little precipitation. During the winter, the cell moves sufficiently 
southward to allow some Pacific lows with their associated frontal systems to move into the area. 
This produces light 10 moderate precipitation with northerly and northwesterly winds. 

During the summer, a shallow inversion layer generally exists in the Los Angeles area. 
The base and top of this inversion la)-er usuall? lie below the elevation of the SSFL site. Thus. 
any atmospheric release from the SSFL site during the summer would likely result in 
considerable atmospheric dispersion above the inversion layer prior to an! diffusion through the 
inversion layer into the Simi or San Fernando Valleys. In the winter season surface airflow is 
dominated by frontal activity moving easrerly through the area. Storms passing through the area 
during winter are generalb accompanied by rainfall. Airborne mixing varies dependii  on the 
location of the weather front relative to the site. Generally, a light to moderate southwesterly 
wind precedes these storms. introducing a strong onshore flow of marine air and producing 
slightly unstable air. 1%-ind speeds increase as the frontal systems approach, enhancing mixing 
and dispersion. Locally. average wind speeds range kom 0 to about 4.4 m:s. mostly from the 
north and nonhwesr. 
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Surrounding the DeSoto complex is light manufacturing, other commercial establishments, 
apamnent buildmgs, and single-family houses. With the exception of the Pacific Ocean 
approximately 20 km (12 miles) soutb, no recreational body of water of noteworthy size is 
located in the surrounding area. Four major reservoirs providing domestic water to the greater 
Los hge les  area are located within 50 km (30 miles) of SSFL. However, the closest resmoir to 
SSFL (Bard Reservoir) is more than 10 km (6 miles) from Area K. The nearest groundwater 
well that is used for a municipal w-ater suppl) is more than 16 km (10 miles) from Area IV. north 
of Moorpark. 

The SSFL site occupies 2,668 acres located in the Simi Hills of Ventura County, 
approximately 48 km (30 miles) northwest of downtown Los Angeles. The SSFL site is situated 
on rugged terrain which typifies mountain areas of recent geological age. Elevations of the site 
vary from 500 to 700 m (1,650 to 2,250 ft) above sea level (ASL). Rockwell International- and 
DOE-owned facilities (Figure 2 3  and Figure 2-5) share the Area IV portion of this site. 

W5ithin Area IV of the SSFL site is a 90-acre government-optioned area where DOE 
contract activities are conducted. A11 of the work is now performed by the Enerpv Technology 
Engineering Center (ETEC). The major operational nuclear installation within the DOE-optioned 
area is the Radioactive Materials Handling Facility (RMHF)'. This facility has been used for 
storage of sealed irradiated fuel and for packaging radioactive wastes resulting from nuclear 
facility decommissioning operations. S o  nuclear fuel has been present at the RhGIF since May 
of 1989 when the last packages of disassembled Fermi-reactor fuel were shipped to another DOE 
site. Radioactively contaminated water from the decontamination operations is evaporated and 
the sludge is dried and disposed as packaged dry waste together with other dry wastes at a DOE 
disposal site. 

The SSFL site also contains facilities in which operations with nuclear materials licensed 
by the \'RC and radioactive materials licensed by the State of California were conducted. The 
principal licensed facilities are the Rockwell International Hot Laboratory (RIHL) (T020) and the 
Radiation Instrument Calibration Laboratory (RICL). 

Licensed programs conducted during 1995 were directed toward D&D of the RIHL, which 
was last used for nuclear reactor fuel disassembly in 1987. 

Some research licensed by the State of California using radioactive materials was 
conducted at the DeSoto site (Figure 2-6) in the Building 101 .applied Nuclear Technolog 
laboratories. Irradiation operations in the Gamma Irradiation Facilitv, also located at Building 
101, were terminated in 1994 and the radiation sources were shipped off-site. Operations at the 
Helium Analysis Laboratory were terminated in May 1995, in preparation for relocation of the 
laboratory to Banelle - Pacific iiorthwest Xational Laboratories (FYL) in Richland; 
\\-ashington. This transfer terminates all work (other than DkD) with radioactive materials at 

' Formerly the Radioactive Materials Disposal Facilip (RMDF). 



the DeSoro site. The DeSoro location is at an altimde of 267 m 1875 fi11 .lSL on general1:- fiat 
terrain 

2.1 FACILITY DESCFUPTIOSS 

2.1.1 Santa Susana Field Laborato~ Site 

2.1.1.1 RIHL - ?iXC and California State-Licensed Activities 

Operztions at TO20 thar may ha\-e generzted radioactiw efiluenrs in the past consisted of 
hot cell examination and decladding of irradiated nuclear k21s and examina:ion of reactor 
components. On!y filtered atmospheric efiluents are released from ;he buildng during D&D 
acrkities. Since TO30 was shut donn in 1987, only decontamination of r5.2 facility \\-as 
performed in 1995. S o  radioactive liquids are released from the facilip-. Prior rdioactive 
material handled in unencapsulated form in this facility inchkc! the following radionuclides tka~ 
are present in minor amounts 2s facilip- contamination: U. Pu, as constituents in the various fuel 
materials; Cs-137 and 9-90 as mixed fission products: and Co-60. 

2.1.1.2 DOE Contract Activities 

Operations at TO3 an& TO2 thar ma\- generate rac5ozctiw effluents consisr ofthe 
processing, packaging, and rempora? storage of l iq id  and dry radioactive waste material for 
disposal. Only filtered atmospheric effluents are released from the building to uicontrolled areas. 
KO radioactive liquids are released from the iacilit?.. Contamination from nuclear fuel and 
deconmination operations contains uranium and plutoniun plus Cs-137 a d  Sr-90 as mixed 
fission products, and Co-60 and Eu-152 activation products. 

Building TO59 

0peratior.s at TO59 that may generare iadioactil-e effl~ents consisr of removal of activated 
steel an5 concrere as pan of the DGiD of :his former Systems for xuclear .Auxiliary Po\\-er 
(S3.G') rcacror grouna rest facilip-. Only filtered atmospheric effluents u e  released from h e  
building to uncontrolled areas during operations. Xo radioactive liquid waste is released from the 
faciliry. .lctivation products consist primarily oiFe-55, Eu-152, and Co-60, and minimal 
amounts 0fH-3. 

In l a n q -  1995, the dxonuminarion ofthe Large Leak Test Rig (LLTR) reaction 
products rank \\-as completed by replacement of the support legs. The iacilip- waas then shut 
doun and placed under the orphan facilbies radiological sun-eillance plm. In October 1995, the 
facili? was re-opensd to begin planning for the tear donn of equipmem in the High Ba!- and %e 
Vadt area, including disassembl>- of the LLTR valve silo. In 1996, LLTR dismant!ing activities 
arc expecred ro be initiated, starring in the High Ba>- and working do \a  to the Vzuli area. 



Because of the limited non-radiological activity in the building in 1995, no effluent monitoring 
was performed. 

Buildings T005, TO23, and TO64 

Buildings T005, T023, and TO64 completed D&D activiries in 1993. The Oak Ridge 
Institute for Science and Education (ORISE) performed verification surveys at 1005, TO23, and 
TO&. The results confumed ETEC survey results showing that these buildings met DOE 
guidelines for removal of the radioactive material management area (RVbt4) desi-mion. 
RMhL4 designation \-as removed by DOE in October 1991. TO05 was released for unrestricted 
use b>- the California Depamnent of Health Services @HS) Radiologic Health Branch (RHB) on 
March 22: 1995. Release dockets for TO23 and TO61 are currently in preparation. 

Buildings TO12 and T363 

Buildings TO12 and 1363 completed D&D activities in 1995. A Final radiological survey 
on T363 was conducted by Rocketd>ne in 1995. -4 final Rocketdyne radiological survey for 
T012, and confiiatory radiological surve>-s by ORISE for both buildings. are planned for 1996. 

2.12 DeSoto Site 

2.1.2.1 Building 104 - California State-Licensed Activities 

Operations at Building 104 that could have generated radioactive effluents consisted of 
research studies in applied physics and physical chemisuy. Onl>- minimal quantities of filtered 
atmospheric effluents are released fiom the building to uncontrolled areas. 30 liquid effluents are 
released. The mass spectrometer laboratory continued to analyze lowlevel activated test 
samples for universities and national laboratories until -May 1995, at which time. operations in 
the laborarop were terminated. The laboratoq- was relocated to Battelle - Pacific Iiorthwest 
Kational Laboratories (PF.1) in early 1996. Archive low-level radioactive materials from the 
operation of the laboratory remain stored in Building 101. awaiting final disposal or shipment to 
P n L .  

2.1.3 Canoga Site 

Insufficient quantities of radioactive materials are used at the Canoga f a c i l i ~  to warrant 
environmental monitoring. Radioactive materials at the Canoga facility are exempt quantities of 
C-11; Sr-90. and Ru-106. The C-14 is embedded in solid ceramic insulator tubes used in the 
Peacekeeper Stage IV ordnance firing unit switches. The strontium and ruthenium are 
encapsulated as sealed sources for a beta-backscatter analysis ininment for measuring marerial 
plating thickness. 



Figure 2-4. Rocketdyne Division - Santa Susana Field Laboratory Site, Area IV 

11 





Figure 2-6. Rocketdyne Division - DeSoto Site 
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This section summarizes ETEC's compliance with federal, state, and local environmental 
re-dations. T o  main categories are discussed Section 3.1 discusses compliance status, and 
Section 3.2 discusses current issues and actions. 

3.1.1 Comprehensive Environmental Response, Compensation, and Liability Act 

The Comprehensive Emironmental Response, Compensation: and Liability .k t  

(CERCLA) regulates reporting and emergency response for hazardous substances released into 
the environment and for the cleanup of abandoned hazardous \vase sires or other historical 
hazardous waste releases. Lnder the historical release authority of CERCLA. a P r e l i i q  
Assessment'Site Investigation (PA'SI) review of SSFL Area E was conducted by the EPA Site 
Evaluation Section. A report of findings. dated 1 1 Au-at 1989, was transmitted to ETEC in 
April 1990. 

Prior to ranking the facilities, the EPA had requested additional air monitoring be provided 
for SSFL. Rocketdye submitted the last quarterly stams report in June 1992. The EP-4 
contracted an outside contractor, PRC Inc., to assist in the ranking of the facilities. The facilic 
ranked below the criteria for being included on the Sational Priority Listing. There was no 
further activity on this in 1995. How-ever, discussions with both the DOE and XASX customers 
have resulted in agreement to incorporate CERCLA-type protocols per DOE policy inro the 
cleanup activities at SSFL. CERCLA-Qpe protocols were initiated early in the process. but 
because of the State having RCIW authority instead of the EP.4; cleanup activities will be 
conducted under RCR4 corrective action. 

The Superfund Amendments and Reauthorization Act (SARA) extended the regulato~ 
protkions of CERCLA. SAIL4 Title 111 requires extensive hazardous material reporting, 
community right-to-how and emergency response planning provisions. ETEC has met the 
SAUL;\ reporting requirements. The SSFL Hazardous Materials Release Response Business Plan 
and hentory  was issued to Ventura County Environmental Health Department on April 12, 
1996, addressing the following SARA Title I11 provisions: 

1. Planning, Emergency Response 

2. Reporting, Leaks and Spills 

5. Reporting, Chemical Inventories 

1. KAZMAT Training Program 

5. Facility Maps and Diagrams. 

S.AFL4 Title 111 also addresses reporting toxic chemical (EPA Form R) usage. Rocketdyne 
annually submirs an EPA Form R report to the Enkironmental Protection .Agency (EPA) for toxic 



chemicais handled at ETEC facilities exceeding the reporting threshold quantip- of 10,000 lb. In 
1991, ETEC used ammonia and sulfuric acid exceeding rhe threshold q~antity. Preliminap data 
for the toxic release inventory was submitted to the DOE. A final report was provided to the 
DOE by Jme 1995. The DOE s~bmitted rhe final report to the EP.4 b>- Jd>- 1, 1995. For 1995, 
ETEC \xi11 report onl>- ammonia, since sulfuric acid was d i n e d  b>- the EPA. 

3.1.2 Resource Consemation and Recovery Act 

Tine Resource Conservation and Recovery Act (RCRI! gives the EP.4 broad authorin- to 
regulate the handling, trearment, storage, and disposal of hazardous wastes. DOE o m s  a d  
ETEC operates nx-o RCRA-permitted Treaunent, Storage, and Disposal Facilities. Permit 
numbers are listed in Secrion 3.2.5. 

The Radioactive Marerials Handling Facilin- (RYHF! is operating as a Pan .4'Califomia 
Interim Status Facility. This iaciiiry is used primarily io: the handling an2 packrging of 
radioactiw waste. The Part A permit is required for the treatment and stoiage of small az~ounrs 
of mixed waste resulting from decontamination and decommissioning activities at ETEC. Fin& 
dispositio~ ofthe mixed was12 is being addressed under the Federal Facilities Compliaxe Act, 
Section 3.1.3. 

The Hazardous U-aste Management Facilitv (HWMF'I includes a storage area iTQ291 and a 
treatmem faciiity ,TI331 for reactive metal waste. The RCRa Part B permit for the fzcilip- was 
renewed by the California Deparuntnt of Toxic Substances Control iDTSC) in 1993. In Febmq- 
1994 DTSC ins?ected the facilip- for compliance x i r h  the permit. S o  violations were noted. 
ETEC is in compliance with permir requirements. 

RCRA also has governing authorip- of underground tanks which contain hazardous 
materials. .*a I\- has 14 underground storage ranks (USTsi, 3 radioactive warer and 1 1 sodium 
tanks. The radioactive water storage tanks are exempt ffom permitting by the Ventura County 
Environmental Health Division (l'CEHDi per Article 2. Section 2621 .a. 1 1, Exemptions, 
Caliiomia Lnderground Storage Tank Regulations. The California Department of Health 
Services and the Department of Energy are the lea6 agencies for ranks containing radioactive 
material. In 199-1 one UST for radioactive water \\-as removed as part or'the D & D of rhe RIHL 
and stored at the R\~lHF. The other nvo t d s  are in operaiion at =~%HF. 

The 11 sodium tanks are no longer permitted by 1-CEHD. They are now exempt from 
LST requirements pursuant to a VCEHD correspondence i@ Rocketdyne datcd September 8. 
1995. 

3.1.3 Federal Facilities Compliance Act 

ETEC is participa:ing nith the DOE Oaklard Operations Ofice (DOE-OAK) ant the State 
of California in the Site Treaunent Plans in accordance with the Federal Facilities Coms!iance 
Act (FFC.1). .I drali Site Treatment Plan was submirted on schedule. A11 knonn mixed wastes 
haw been identified with a treatment plan and a storage location x i i~kn  the DOE complex. -4 



small amount of waste requires additional characterization prior to determining the best 
repositorykeatment options. The FFCA Site Treatment Plan was fmalized in October 1995. 

3.1.4 National Environmental Policy Act 

The Sational Environmental Policy Act fiXP.4) establishes a national policy to ensure that 
consideration is given to emironmental values and factors in federal planning and decision- 
making. For those projects or actions that are expected to either affect the quality of the human 
environment or create controversy on environmental g~ounds, DOE assures that appropriate 
KEP.4 actions (Categorical Exclusion [CX], Environmental Assessment FA], Finding of S o  
Significant Impacr FOXSI], or Notice of Intent POI], draft Environmental Impact Sratement 
[EIS], final EIS, Record of Decision POD]) have been incorporated into project planning 
documents. DOE has implemented XEP.4 as defined in Federal Register Volume 57'. Xumber 80. 
pages 15 122 through 15 199. 

ETEC subjectively assesses the environmental impact of each project planned for 
implementation. Based on the assessments, DOE is requested to issue determinations of 
compliance to the h-EPA. ETEC submitted 13 requests for NEPA determinations in calendar year 
1994, and 7 requests in calendar year 1995 (see Appendix A). Nineteen requests were issued as 
categorical exclusions and approved by DOE, hvo in July 1995. and seventeen in December 
1995. 

3.1.5 Clean Air Act 

The Clean Air Act jCA4) resulted in federal regulations that set air quality standards and 
require state implementation plans, National Emissions Standards for Hazardous Air Pollutants 
(STSItG's), ?iew Source Performance Standards, and monitoring programs in an effort to 
achieve air quality levels beneficial to the public health and welfare. The SSFL is mainly 
regdared by the Ventura County Air Pollution Control District (VC-UCD) and must comply 
with VCAPCD Rules and Regulations. The EP.4 can enforce VCAPCD rules and also regulates 
pollutants such as Ozone Depleting Substances (ODs's) under 40 CFR 82. The DeSoto facility is 
under the jurisdiction of South Coast -Air Quality Management District (SC.I\QlclD). VCMCD 
and SCAQMD Rules and Regulations incorporate. by reference, XESHAPs re-dations as 
codified under the C-L\. 

3.1.5.1 Radiological 

The results of radiological environmental monitoring indicate that there are no significant 
releases of artificial radioacti\-e material from the SSFL or DeSoto sites. .%nospheric uansport 
of radioactive materials and direct exposure during ETEC's environmental remediation and 
waste management operations are the on& credible pathways to the general public. A small 
seepage of water containing low levels of tritium occurs in an area that is very isolated, and thus 
no exposure is likely. 



Small amounts of radioacri\-e materials may be released in ventilation exhaust from 
facilities at SSFL and DeSoto, along xvirh naturally occurring airborne radioactivic-. These 
releases are mi~rnized by the use of high-efficienc!~ particulate air (:HEP.I\) filrers, and are 
continuously monitored by sampling the workplace air and the eshausr efiluent. Radionuclide- 
specific analyses deternine the radioactive composition of these effluents. and maximum off-site 
doses at the nearest residence from this source are estimated b>~ use ofthe EP-A computer 
program C.I\P88-PC [Ref. 21. 

Considering airbome releases from both the RklHF exhaust stack and a single dithse area 
source, the maximum individual annual exposure was estimated to be 1.3 s 10.' rnrem:yr for 
DOE operations at ETEC. Simiiarlv, licensed operations at the RIHL and the DeSoto site -' \\-ere 
estimated to have resulred in 2.5 x 10.' rnrem:>T and 5.4 s lo--' mrem'?~~ respectively. A! 
effective dose equivalents for the maximally exposed individual are far below ihe EP.1 
KESH.L\Ps limit of 10 mremsr. and below the action 121-el of 1% ofthe limit (0.1 m r e m ~ > ~ j  as 
specified in 40 CFR 61, Subpart H (DOE facilities! and Subpart I (licensed faciliriesi. 
Addirional calcu1a:ions are done for the licensed facilities (RIHL and DeSotoi using the DOE 
computer program COMPLY (Ref. 3 )  to demonstrate compliance under Subpan I of ths 
KESH.4Ps regulations. 

3.1.5.2 Nonradiological 

The requested SCTI H-1, H-2 and H-101 Pilor Burner data \\-as submined ro VC.4PCD in 
February 1995 for renewal of our Permit to Operate 50. 0271. 

On F e b r u a ~  9, 1995, a burst diaphragm on an ammonia tank released 10-12 gal. of 60% 
3 .  This was not a reportable incident, and had no knoxw offsite consequences. 

On March 24, 1995, VC.r\PCD contacted Rocketdyne statins there may be SOX 
esceedence violations during the last quarter H-! and H-2 were running. Rocketd>ne me? with 
VC.APCD and discussed the issue explaining the reason for the high XOs reading. On April 4, 
1995, the enforcement section of \'CAPCD conracted Rocketdyne and said there would be no 
further actions taken and no citation issued. 

The SCTI had a Continuous Emissions Monitoring (CEXI) malhcrion on Ma>- 25, 1995. 
On -4ugust 15. 1995, \'C.L\PCD issued an SOX: for this malfunction. Rocketdyne mer with the 
VC.%PCD enforcemem section and was able to show thar there was no negligence or 
exceedances during the malfunction. On August 30, 1995, the \'C.APCD rescinded the SO\-. 

The current \;CI\PCD pernit, So .  0271, was issued in Jul>- 1995 and renewed for Januap- 
1995 through December 1995. 

VCMCD Rule 74.15. sets limits for oxides of nitrogen (30x1  and carbon monoxide (CO) 
emissions on boilers. steam generators. and process heaters. The Sodium Component Test 
Installation (SCTI] completed installation of the neu lox+SOx burners in 1991 as well as the 
carbon monoxide CEM system. An exended variance to the rule was applied for and granted. 



running through December 1992 to allow for source testing and adjusting of the H-1 and H-2 
sodium heaters and the H-101 boiler to bring them into compliance. Further ex?ensions of the 
variance were p t e d  through November 1993. ETEC operated under Variance 392-3 until the 
amended Rule 74.15 \-as adopted on Yovember 8.1994. VC.L\PCD is in the process of revising 
permit No. 0271. VCAF'CD is allowing ETEC to operate the unit pending permit approval. 

On September 27, September 28. and October 2,1995, SCTI had the H-I. H-2 sodium 
heaters and the H-101 boiler source resled for NOx and CO emission to comply with VCAPCD 
rule 741 5 .  Test data will be used to calculate the permined emissions for the 0271 permit to 
operate renewal. On October 10.1995, Rocketd>ne submitted a \TAF'CD Authority to 
Construct Application to modifv permit 0271 to allow for installation of a natural gas turbine and 
duct burner in the Kalina Facilic to replace the H-1 sodium heater as a heat source. 

Rocketd!ne initiated efforts in December to release or extend the N o s  leased credits for 
rhe Saber Facili~. Boiler in the Bowl Area for another t ~ o  years. 

Title V of the Clean Air Act requires issuance of a federal permit for the ETEC operations. 
VCAPCD met its initial responsibility by issuance of Rule 33, Part 70 Permits. The U. S. EP.4 
has granted interim approval for Rule 33. X Title V permit application will be filed mith the 
VCAPCD following final approval of the rule. 

Although ETEC has traditionally had little or no ODS's, Rocketdyne has for years 
maintained a Hazardous Materials Elimination Team to eliminate ODs's at Rocketdyne. This 
multifunctional team has the responsibilic to identie suitable alternatives for various toxic 
chemicals and has been instrumental in eliminating CFC-113 from all of Rocketdyne's Southern 
California manufacturing operations. ETEC will provide DOE with a complete invento~ of 
Class I and Class I1 ODS's by October 31.1996. 

The permit application submined ro VCAPCD for an erhanol cleaning operation located at 
the Sodium Pump Test Facility (T463) was completed with the inclusion of adequate reactive 
organic compound (ROC) offsets. The current permit reflects the new ethanol cleaning operation. 

3.1.6 Clean Water Act 

The Clean Water Act (CWA) is the primiq author i~  for water pollution control propam, 
including the Kational Pollutant Discharge Elimination System (IQDES) permit program. The 
NPDES program regulates point source discharges of surface water to drainage channels (i.e., to 
locations other than sewage systems), the preparation of Spill Prevention Control and 
Countermeasure (SPCC) plans, and the discharge of storm water runoff associated with industrial 
activities. 

As part of the SSFL. ETEC surface uater discharges are re-dated under the California 
Water Code (Division 7) as administered by the California Regional LVater Quality Control 
Board (CRLVQCB). The existing SSFL hTDES Permit (C-40001309. Ref. 4): which was revised 



and became effective December 17, 1992, is expected to remain in force through Xovember 10, 
1997. 

During periods of raidall which create adequate runoff for sampling, grab samples of 
surface water runoff are collected at the discharge points for the Perimeter Pond, RZA Pond, and 
the fiw storm water carch basins along the norrhwst slope of ETEC. When rainfall occurs more 
than once a week or cor,tinuously, samples are taken weekly. During non-rain event discharges 
from the Perimeter P o d  and KA Pond discharge locations. samples are collected during each 
discharge event. \XI-n discharges occur on a continual basis in excess of a month, samples are 
co!lected monthl>-. The sampling performed at the five northwest slope locations includes 
quanerl!- monitorin,o for a list of anal~tes refmed to as 'priorin- pollutants." There Icere no 
exceedences of permit limits, and no violations ofthe STDES permit resulting from these 
anal>tical results in 1995. The rarbidip problems experienced at the sex\-ase treatment plants in 
previous >-ears have been virtuall>- eliminated through numerous chazges in manageriai, 
opera:ional, and maintenance procedures. 

The CRn-QCB, in negotiation with the Rocketdyne smff. has eliminated existing K s t e  
Discharge Requirements stemming from 2 1959 permit for septic tanks and leach fields. cse of 
all septic tanks and leachtlelds has been discontinued at the SSFL. 

Inland surface water qualic- objectives are established for effluem standards for off-site 
discharge of storm and industrial waste xvater \;a the SSFL 1%-ater reclamation system. The 
revised SPDES Permit incoiporated federal storm water regulations by requiring dewlopment 
and implemenmion of a site-\vide Storm a-ater Pollution Prevention Plan !S\kTPPi b!- Februv- 
7, 199;. This document is revised as needed and includes b:- reference ma* existing pollution 
prevention plans, policies, and procedures implemented at the SSFL site. Several k e ~ ~  elements of 
the plan, including maps, are in the process of being updated. The maps will be updated 
pending the completion of the new baseliae facilip- topographic maps. Another key element, 
dso in the process of being updated, is the development and implementation of 
Emironmental Coauol Manual Procedure EC03.50, "SSFL Storm n-ater Pollution Prevention .. 
Requirements. ~ 

-4 program of groundvarer and su+ace water sampling fer the snidv of the ratios of stabie 
isoropes of h!-drogen and oxygen in .kea I\- and off-sire north~est of Area I\: commenced in 
October 1994. The stud>- is intended to identifv fractionated water sources thax might be used for 
future tracer tests. Data obtained may provide im-ormation concerning isotopic variation with 
time, goundwater isotopic responses with time or rainfall events, and communication routes 
between surface and ground waters. 

3.1.6.1 Radiological 

-411 liquid radioactive wastes are processed b>- either soliaiiication or evaporation prior to 
subsequent disposal at DOE disposal sites. Liquid radioactive wastes are not released into the 



environment and do not constitute an exposure pathway. Groundwater and surface water are 
sampled and analyzed to assure detection of any artificial radioactivity. 

At SSFL; a large number of groundwater monitoring wells are sampled and analyzed 
periodically and no indication of artificial radioactivity has been found. mith the exception of low 
levels of mtium in a localized area (maximum of 3.200 f 440 pCi.1 in 1995. see Ref. 5). 
considerably below the Federal and State standards for ~ I & I I ~  water suppliers of 20.000 pCi 1. 
This limit has been imposed on groundwater as part of the State of California groundwater goals. 
Occasional results for gross alpha and gross beta radioacti\ih. that exceeded the Maximum 
Contamination Level (MCL) are attributed to naturall) occurring uranium (Ref. 4). 

Extracted groundu-ater fiom the French drain at TO59 is sampled and analyzed by gamma 
spectroscop:- prior to treatment and disposal. TO59 -as previously used for S L I P  program 
reactor testing. These samples are tested by gamma spectroscopy for a q  transfer of gamma- 
emirting activation products fiom the underground reactor test vault containment into the 
surrounding soil. Expected radionuclides include Co-60 and Eu-152. both of which are easily 
detecred, and none have been found to date. 

Surface water fiom two NPDES discharge points and five storm water runoff catch basins 
are also monitored. The Rockerdyne EjPDES permit requires radiological measurements of gross 
alpha, gross beta, tritium, st~ontium-90, radium-226, and radium-228. KO KPDES samples 
exceeded drinking water supplier limits. 

3.1.6.2 Yonradiological 

Throughout Calendar Year 1995, discharges associated with the SSFL hPDES permit u-ere 
in compliance with permitted discharge standards. No exceedances  we^ noted as a result of 
1.621 analyses from 59 sampling events. No YOVs were issued nor penalties assessed for 1995 
relative to hZ'DES discharge requirements. 

Characterization of the groundwater at the site continues. The most recent phase of the 
groundwater site characterization program approved by DTSC was completed in June 1991. The 
plan included nine new \--ells located in Mea IV and off-site northwest of .*a IV. In 1993. five 
of these nine wells were installed. In 1994: the four remaining monitoring wells were constructed 
300 to 1,250 feet off-site and northwest of Area IV. TCE continued to be detected at 
concentrations ranging from 1.4 to 19 pgl in groundwater approximately 75 ro 250 feet off-site 
and northwest of Area IV. TCE and other VOCs were also detected in three on-site areas along 
the narthwestem propem border. 

3.1.7.1 Building T886 Former Sodium Disposal Facilie Closure Order 

The T886 Former Sodium Disposal Facility was used for removing sodium and sodium- 
potassium alloys from metal components. The site formerly consisted of a cleaning facility and 



an Cpper Pond and a Lower Pond. A Clean-up and Abatement Order was issued by the Los 
hge le s  Regional 1%-ater Qualin- Control Board for Closure of the Lon-er Pond. To comply with 
the Order, roughly 7,000 cubic >-ards of soil \rere removed from the Lower Pond in 1992, and the 
sire \\-as removed from the State Toxic Pits Cleaaup Act (TPC.41 list. Further excavation of the 
Lypper Pond and portions of the western area was conducted in 1993. 

The entire site, including both the Upper and Lower Ponds, is identified as a Solid Waste 
Management Cnit (S1lXL) with Cal-EPA DTSC. In Ma?- and June 1993. samples were taken 
from :he area for chemica! and radiological analvsis. The chemical analyses indicated rhe 
presence of residual contaminants in the excavated region. The contaminants of concern \\-ere 
PCBs and mercury. The results from the radiological analysis showed no constituents above 
background levels. 

A s>-stcmatic soil sampiing of the Former Sodium Disposa! Facilip and surrounding area 
war completed in Ju1~- 1995 (Ref. 6).  Anal>-sir of soil samples for ~adioacuvip- indicated no 
statistical difference from background activiry. Analysis of soil samples for chemical 
constiwents indicated the presence of low levels of PCBs and dioxins. -4s a resuit, interim 
measurer have been implemented after consultation mith the Depamnent of Toxic Subsmces 
Control, including establishment of sediment weirs dowdope ofthe Facility. -1 health based 
risk assessment will be performed. Further escavation at the faciiity will occur ifthe risk 
assessment determines that the residual chemica! contamination poses a risk to human health or 
the environment. 

.All excavated waste that contained both artificial radioactivip- and hazardous waste, was 
shipped to an offsite management facility in 1991. The low lex-el radioactive xvaste was shipped 
to an offsite management facility in 1995. 

3.1.5.2 Public Participation 

In mid-1 995, Rocketdye launched irs Santa Susana Field Laborato~ (SSFL) Communin- 
In\-olvement Plan with a mass mailins to 25,000 residents withiin a three-plus mile radius of the 
SSFL site. Prior to i n  release, the draft plan was provided to legislators, regulators and the public 
for comment. CornmuniF meetings were held to introduce the ?laE and present intbrmation 
about ongoing environmenml activities at the site. The plan, which derails Rocketdyne's 
commitment to elkti \-e na-o-way communication with the public on all SSFL site-wide 
environmental issides, provides the pb l ic  with a comprehensive document that outlines the 
methods throggh which cornmunip outreach will occur. The comments received were included 
in the final plan. Since the initiation of rhe Communi~  In\-olvemenr Plan. ni-o fact sheets, 
discussing environmental acti\iries ar the field lzb, were distributed to the community nailing 

lin. 

During 1995, Rocketd>-ne participated in meetings of the EP-+chaired SSFL \170rk Group. 
ITh2 SSFL \York Group, made up of community and replaton- agency representarives, was 
creared in 1990 to facilitate exchange of int'ormation relating to en\-ironmental activities at the 



SSFL. Rocketdyne supported the hvo meetings of the SSFL Xork Group by providing 
information about current environmental and remediation activities at the site. 

ETEC continued to support the efforts of the Los hge les  Cornmunit)- Reuse Organization 
(CRO), an independent communie- group established by the Department of Energy to explore 
and promote alternative uses of the ETEC facility and its resources. During 1995. ETEC hosted 
8 cornmunic seminars as part of the CRO's efforts to create awareness about the facilip-. For 
local business. 2 compap workshops also were held to assist area i n d w  through information 
sharing. 

Rocketdye continues to work ~ 5 t h  local colleges and universities, providing field studies 
in environmental technology to give students an opportunin- for hands-on experience in various 
areas of this field. Additionally, through a national program called Discover "E" (or Discover 
"Engineering"), Rocketd~ne engineers \isit the schools to demonstrate practical applications of 
math, science and engineering. Through this and other educarional partnership pro-ms, 
Rocketdyne experts continue to actively work with students in elemenw, junior high, and high 
school. 

3.1.7.3 Site Boundaq Exposures 

The external radiation exposure estimates at the maximum exposed boundzq location and 
at the nearest residence are based on results from site ambient radiation dosimeters and several 
facili~y workplace radiation dosimeters. The external exposure from direct radiation at the 
maximum exposed boundary location for ETEC and the SSFL was estimated from the 1995 
measurements to correspond to an average annual dose of approximatelk 23 mrem above natural 
background. -4 similarly calculated value of 0.00034 mren yr uas found for the nearest 
residence. These values are considerably below the DOE long-renn limit of 100 mrem >T. 

At the DeSoto facilic, the external exposure from direct radiation at the maximum 
exposed boun* location was estimated to be approximately 0.053 mrem above natural 
background. A similarly calculated value of approximately 0 . 0 3  mremy was found for the 
nearest residence. These values are considerably below the State of California limit of 100 
mrem'yr. 

3.1.7.1 1995 Agency InspectionsL4udits 

A list of all inspections and audits by the various agencies overseeing the SSFL and 
DeSoto sites is given in Table 3-1. There were no Notices of Violations in any of these 
inspections or audits. AI YOV issued by the VC-AF'CD on August 15,1995. was rescinded on 
August 30, 1995 when it \-as determined that no violation had occurred. 



Table 3-1. 1995 Agency Inspections/l-isits Related to En\-ironmental Remediation 

I Date I Agency Subject Area ~ e s u l t s ~  1 I 

State License 0015- ' 
1 70 

December DTSC 1 Permitted Facilities ! No NOVs 

- ~ ~~ - 

I ! TI33 and iC29 I 

January 
Jan~ary 
Januzry 

%OV = Notice of Violations 

3.2 CVRRENT ISSUES ACTIONS 

3.2.1 En\ironmental Monitoring and Site Characterization 

In response ro urious internal and external assessmenrs. a comprehensive en\-ironmental 
monitoring plan was developed by Rocketdyne and approved by DOE in March 1991. 

! DTSC Haz. Waste SSFL I No NOVs 
DHS j Survey of Bldg. CGs No NOVs 

Implementation of the plan has been dela>-ed pending issuance of the final version of 10 CFR 

23 

Cal OSHA Asbestos ! 

January ! VCEHD Landfill Inspections 1 No NOVs 
April i VCEHD i Landfill Inspections ' N3 NOVS 

No NOVs 

April DHS I Soil sampling as pac I No NOVs 



834 (Ref. 7) . It is anticipated that 10 CFR 834 will be published as a final rule by the end of CY 
1996. Several meetings have been held mith DOE-0.m to discuss implementation of the rule. 
After publishing of the final rule there will be one year in s-hich an Environmental Radiological 
Protection Plan (ERPP) will be prepared, and fimdiig requirements and sources identified. 
follo~ved by a six month approval period and full implementation. 

Eighteen months of field work for the Area IV radiological characterizarion survey was 
completed in September 1995. The final report was sent to DOE-OAK for review in April 1996 
and approved for release in July 19% (Ref. 8). Over 10,000 ambient gamma measurements and 
149 scheduled soil samples were taken over the 290 acres of Area IV. Three small localized 
areas u-ere identified as requiring remediation. One was a natural uranium mineral deposit - 
remediation of this has been completed. The second u-as elevated Cs-137 soil contamination in a 
prior remediated sideyard of TO&. The third was elevated Cs-137 soil contamination in an area 
wirhin 100 ft of the TO64 sideyard. Both of these areas are currently undergoing remediation and 
resampling. Statistical comparisons with the rest of .%ea I\- confirmed that. with the exception 
of the Cs-137. Area IV m s  statistically similar to local background. Even though the Area IV 
Cs-137 was statistically different from local background, it was comparable to U. S. background 
and well below risk-based derived cleanup limits for Cs-137. 

3.2.2 Epidemiological Study 

The Califomia Public Health Foundation has been awarded DOE - m t  funds to perform 
and epidemiological study of workers at the site. In February 1993, an advisory panel selected 
the U~versity of California, Los Angeles (ZTCLA) to perform the study. The study covers 
radiological and nonradiological health effects on workers. UCL-4 researchers began the study 
in Januap- 1994 and are currenrly expected to publish the results of their analysis in the summer 
of 1996. 

3.23 Resource Conservation and Recovery Act 

Under the Hazardous and Solid waste Amendments of 1981, RCRA facilities can be 
brought into the corrective action process when an agency is considering any RCRA permit 
action for the facilit)-. The SSFL was initially subject to the corrective action process in 1989 by 
EP.4, Region IX. The EP.4 has performed the Preliminary -4ssessment Report (i.e.. record 
search) and the Visual Site Inspection portions of the RCR4 Facility Assessment (WA) process. 

Pursuant to Health and Safety Code, Section 25 187, Cal-EPA, Region 3, DTSC issued on 2 
December 1992 a Stipulated Enforcement Order to Rockwell International Corporation regarding 
SSFL, including ETEC. The Order was issued by the State Attorney General's office and 
requires Rockwell to comply with specific terms and conditions, i.e., a Corrective Action. 

The State of Califomia DTSC has RCR4 authorization and has become the lead agency in 
implementing the corrective action process for the SSFL. ETEC has performed soil sampling at 
various S\\?v%s and h e a s  of Concern (AOCs) that were identified in the RFA report. This has 



enabled ETEC to determine if M e r  action and'or interim measures nil1 be necessary for 
SLk3K-s to be incorporated into rhe RCRA F a c i l i ~  Inwstigation (HI). 

The current condirions repon and a draft of rhe RCR4 Facility In~estigation n-ork P l a  for 
rhe A-ea IV S n X U s  were submined to &e DTSC in October 1993. One Sn%K-, t!e TO56 
Lanilfill, w-as propose6 for rhe RFI. In 1991, DISC issued a ietter to Rocketd-ne conditionall\- 
approving the draft RE1 work plan, subject to satisfacto~- resolution of their comments. .A H I  
workplace addendum was submitted to DTSC in March 1995 ~vhich responded to rhe DTSC 

commens. In December 1995, DTSC form-arcled iirafr commezts to Rockerdyne on the .kea I\: 
SWML-s .%OCs. Acuvities are unden\-ay ro respond to rhe DTSC comments and will continue 

into 1996. 

The iBste Minimization Pro-pm at ETEC operations consias primarily of recycling and 

reusin4 - sodium h~droside that is generared kom ueatrnenr of sodium at the HWMF. % > z ~ e  
minimization opportunities are currently bein% isvestigated for the SCTI operations. baste 
minimization is also an integrzl part of planning and implementing an>- environmental resroration 
project or D&D activiv. 

3.2.4 Clean Water Act 

S5-ater qualip- objectives set fonh by the current XPDES permir are being met on a 
consistent basis. As a result of rideo sun-eying of the sewer lines, large sections of sewage line 
were replaced during 1995. Replacement efthe lines prevenrs impacrs to ground\\-ater from 
leaky sex\-age pipes. 

The Spili Prevention Control and Countermeasure (SPCC) plan serves 10 identie- specific 
procedures for handins oil and hazardous substances to prevent uncontrolled discharge in:o or 
upon the navigable - warerc of the Stare of California or the u ~ t 2 d  States. The SPCC plan for 

ETEC Lvas iast upciated on April 1, 1995 and submitted to al! iocal emergency response agencies. 



3.2.5 Permits and Licenses (Area IV) 

Listed below are the permits and licenses applicable to activities in Area 1v2. 

Air NCAPCD) 

Permit 
027 1 

Treatment Storage (EPA) 
CAD000629972 
(93-3-TS-002) 
CA3 89009000 1 

NPDES (CRWOCB) 
CAOOO 1309 

Nuclear Remlatory Agencv 
SNM-2 1 

State of California 
Radioactive Materials 
License (00 15-70) 

Well Permits (VCPWA) 
1573,1808,2138, 
2322,2328,233 1, 
2342,2916,3359, 
and 3455 

Combined permit renewal 

Hazardous Waste Management 
Facility (TI 33 and T029) 
Radioactive Materials Handling 
Facility (RMHF) 

Santa Susana Field Laboratory 

Rockwell International Hot 
Laboratory (T020) 

All Rocketdyne facilities 

Santa Susana Field Laboratory - 
Area IV and off-site monitor 
wells 

Valid 
111195-1213 1/95 

Part A 
interim status 
updated 4/93 

Amendment 8 
issued 4120192 
Request for 
termination filed 
2/96 

Amendment 92 
issued 1/24/96 
ongoing 

Latest (No. 3455) 
issued 7/1/93 

There were 14 underground storage tanks permitted in Area IV during 1995. A list of these 
tanks can be found in Table 3-2. 

  he waste discharge requirements for the sewage treatment plant in Area I11 that receives the Area IV sewage are 
included in the NPDES permit. 



UST 

Table 3-2. SSFL Current Underground Storage Tanks 

Bldg. TO22 

Bldg. TO22 
Bldg. TO21 
Bldg. T826 
Bldg. T826 
Bldg. TO32 
Bldg. TO59 
Bldg. T356 
Bldg. T356 
Bldg. T356 
Bldg. T356 
Bldg. T356 
Bldg. T462 
Bldg. T462 

Location Tank Type 

Stainless Steel Vaulted 

Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 
Stainless Steel Vaulted 

Gapacity 

(gallons) 

I I 

I by U. S. Department of Energy (DOE). RA - Radioactive 

Contents 

RA watera 

RA water 
RA water 
sodiumb 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

bSodium tanks are exempt from UST permitting per Ventura County regulations 



4. EhNJROWlENTAL PROGUM INFORMATION 

ETEC's En~ironmental Management (EM) Department is responsible for Environmental 
Restoration and m-aste Management Operations at SSFL Area IV. The Departrnent's mission is 
to '-Perform remediation of the ETEC facilities with full regulato~ compliance. total regard for 
personnel safev and protecdon of the environment. within agreed to budgets and schedule<. 
Supporting the EM department in matrix capacity are ETEC's General Support & QA 
Department and Rocketdyne's Environment, Health & Safety. Transportation. Qualiv 
Assurance, Procuremenr. and Technical Skills Development Depamnenrs. 

Environmental restoration activities at ETEC include decontamination and 
decommissioning @&D) of radioactively contaminated facilities, assessment and remediation of 
soil and groundwater; surveillance and maintenance of work areas, and environmental 
monitoring. Waste Management activities include waste characterization and certification, - 

storage; treatment, and offsite disposal. Wasfe management activities are performed at m-o key 
permitted facilities; the Radioactive Materials Handling Facilie @\1HF) for radioactive and 
mixed waste, and the Hazardous Waste Management Facility (HRMF) for alkali metal waste. 

4.1 Rocketdyne Environmental Protection and Remediition 

Environmental protection at Rocketdyne is managed under the Environment Health & 
Safety Department, and this department provides matrixed support to ETEC for erwironmental 
management and restoration. The srated policy of the department is "To support the 
Corporation's commitment to the well-being of its employees. cornmuniv and environment. It 
is Rocketd>ne's policy to maintain facilities and conduct operations in accordance with all 
federal. state and local requirements and contractual agreements. Rocketdpe employees are 
responsible for implementing and complying with this policya-". Responsibilities for 
environmental protection at Rocketdyne fall under tw-o sub-departments: Environmental 
Protection and EnvironmentaI Remediation. The responsibilities for each are listed below. 

Environmental Protection (EP) is responsible for developing and implementing cost 
effective and efficient programs designed to ensure achievement of the policy objectives related 
to environmental protection. EP's responsibilities include: 

0 Ensuring compliance with applicable federal; state, and local rules and regulations. 
including maintaining a working knowledge of applicable environmental law. 
performing compliance audits. re~leming new- and modified facility projects, 
coordinating solid and hazardous waste disposal, mainraining required records, 
preparing and submitting required re-ylator)- reports, appl>ing for and maintaining 
permits and assuring compliance with permit conditions, performing sampling and 
analvsis. 

0 Responding to uncontrolled releases, and reporting releases as required by law and 
conuactual requirements. 



Suspending operations determined to be in violation of environmental replations 

Participating in rule and regula to~  development, including evaluating impacrs on 
Rocketdyne prorams, coordinating with other Rocketdjne and Rockwell functions, 
aj appropriate, and informing management and staff of net\- or revised requiremems. 

Providing a program, in conjunction with Technics Skills % Dedopment, for 
moiiv~ting, informing and training employees about their duties to comply with 
environmental regulations and protect the enwironment. 

Recognizing and responding to the corrmunitfs concerns regarding the 
en\-ironmefital impact of Rocketd~-ne operuions including escorting and cooperating 
with regdaton- officials interested in en\-ironmental manern and responding io 
requesrs for irhrmation referred to Commun?cations. 

I\-orking with Rocketdpe customers and suppliers to minimize the use of materids 
and processes which impact the envirorment whiie maintai2ing product qualic- and 
competiti\-e pricing. 

%king en\-ironmental concerns, energ! and ra\\- material conservation a priorin- 
when evaluating new and existing operations and products or when makin_p decisions 
regarding land use, process changes, materials purchases, and 5usiness acquisitions. 

Environmental Remediation (ER] is responsible for remedial actions to clean up historic 
chernical contamination and for providing radiological support for the D%D of radiological 
contamination at all Rocketdyne facilities. ER's responsibilities include: 

Compliance xith all federal, state and local regulations pertaining to emironmental 
remediation. 

Remediation of historical chemicall>- and radiologicall?- contaminated Rocketdyne 
sites io achieve closure. 

Compliance mith all federal, state and local regulations pertaining to occupational and 
en\-ironmental (ionizing) radiation protection. 

Pro\-ision of health physics oversight of D&D and radioactive waste management 
activities. 

Periormance of final surveys of D&D'd buildings and facilities to demonsrate 
acceptabili~ for release for unrestricted use. 

Response to employee and public concerns regarding environmental remediation 
activities and the impact of these activities on rhe health % sZ-et>- of the coniiiuni~-. 
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4.2 Environmental Monitoring Program 

The purpose of the environmental monitoring program is to detect and measure releases of 
hazardous materials and identif. other undesirable impacts on the environment. It includes 
remediation efforts to correct or improve impacted conditions at the site and prevent off-site 
effects. For this purpose, the environment is sampled and monitored, and effluents are analyzed. 
A goal of this program is to demonstrate compliance with applicable regulations. Environmental 
restomion activities at the SSFL include a thorough revie\- of past programs and historical 
practices to identifv, characterize, and correct all areas of potential concern. The key regulations 
governing the monitoring program are DOE Orders 5400.1 and 5400.5 (Refs. 10 and 11). - 

The basic policy for control of radiological and chemical materials requires that adequate 
containment of such materials be provided through engineering controls, that facility effluent 
releases be controlled to federal and state smdards, and that external radiation levels be reduced 
to as low as rksonably achievable (ALAR4) through rigid operational controls. The 
environmental monitoring pro_- provides a measure of the effectiveness of these operational 
procedures and of the engineering safeguards incorporated into facility designs. 

4.2.1 Radiological Monitoring 

were FaciliF atmospheric effluent sample filters and ambient air sample filters for 1995 
composited from each sampler for radiochemistry analysis by DataChem Laboratories. Gamma- 
spectrometry analyses of samples such as soil. water, and ambient air sample filters confirm that 
the major radionuclides present are normally those of the naturally occumng thorium and 
uranium decay chains, plus other natural radionuclides such as the primordial K-40, and Be-7 
produced by cosmic ray interactions in the atmosphere. 

In addition to environmental monitoring, workplace air and atmospheric effluents are 
continuously monitored or sampled, as appropriate. This directly measures the effectiveness of 
engineering controls and allows remedial action to be taken before a significant release of 
radioactivip could occur. 

4.2.2 Son-Radiological Monitoring 

Extensive monitoring programs for chemical contaminants in air. soil, surface water, and 
 roundw water are in effect to assure that the existing environmental conditions do not pose a threat - 
to the public welfare or environment. Petroleum hydrocarbon impacted soils are remediated 
whenever underground tanks are removed. Extensive soil sampling is performed under the 
Resource Conservation and Recove? -4ct (RCRA) Facility Investigation (RFI) and other site- 
specific remedial programs. Groundwater is extensively monitored for chemical contaminants 
&ou& sampling at 232 on-site and off-site wells. Groundwater analyses are conducted by GRC 
follouing approved EPA methods. .An extensive groundwater remediation program has the 
capacie to remove solvents firom contaminated groundwater at a throughput of one million 
gallons per day. 



All surface water discharges are monitored as specified in the existing >DPES permit. In 
addition, all sources of emissions are monitored and regulated by the Ventura Counc- Air 
Pollution Control District r \'CAPCD). Asbestos control is conducted under the requirements of 
Titles 29, SO, and 19 of the Code of Federal Regulations {CFRj, in addition to an!- state or local 
regulations that a ~ p l y  to an>- asbestos abatement prcgram. 

In addition to this environmental monitoring and restorztion program, current operational 
procedures reflect Rocketdye's commitment to a clean and sak environment. For example, 
solx-ents a d  oils are collected and rec>-cled. A comprehensir-e mining and emp!o>-ee a~vareness 
program is in place. Ali empioyes working x i t h  hazardous materials are required to anend a 
course on hazardous materials waste management. En\-ironmental bulletiris are printed in ihe 
intemi Rocketdyx newpaper to promote environmenial a\\-armess among all em pi^^ qvees. 

4.3 Environmental Training 

Rocketdyne conducts training and development programs as a~ investment in human 
resources to meet both organizational and indidual goals. These pro-gams are aimed toward 
impro~ing employee performance, assuring emplo>-ee proficiencv, preventing obsolescence in 
employee capabili~, a d  prepzing emplo)-ees for changing tecimology requirements and for 
possible ad\-ancement. 

The \*ice President: Human Resources & Communications, is responsible for the 
dewlopment and administration of formal training and development progranx. Line mznagers 
are responsible for indil-iduzl employe development bough formal training, work assignments, 
coacsng, counseling, and performan:e emluation. Line managers and emplo>-ees are jointly 
responsible for defining and implementing individual training dex-elopmenr goals and plans, 
including On the Job Training. 

The Rocketdye training department cmentl>- maintains a lining of approximately 700 
courses amilable for Rocketd>ne personnei. Of these: approximately 90 relate to en\-ironment, 
health, and safet>-, nith apprcximately 40 of these relating to environmental protection and 
remediation. Specialized training programs are provided, as needed, about new technological 
dewlopments and changes in regulations. Also, informal discussions zbout waste minimization 
and manqement occur at hazardous waste coordinators meetings. -4ddiiional offsite couise zre 
also encouraged. 

4.1 Naste Minimization and Pollution Pre\-ention 

4.1.1 Program Planning and Development 

ETEC has s m n t l y  in place a \-ate Minimization and Pollution Prevention .%warmess 
Plan (Ref 9) in accordance mi& DOE Order 5100.1 (Ref. 10). This plan serves as a guiilance 
document for all waste generators at ETEC. The plan emphasizes ETEC's proacrive policy of 
waste minimization and pcliution prevention. and outlines goals. processes. and waste 
minimization techniques to be considered for all waste streams generated at ETEC. 



The majority of waste currently generated at ETEC is attributable to environmental 
management activities relaud to environmental restoration of surplus facilities and clean up of 
contaminated sites from previous propms.  Small amounts of hazardous w-aste are also 
generated as a result of ongoing test operations. The key components of waste generated at 
ETEC are: 

Low-level radioactive waste (LLNJ'), mixed. hazardous, and nonhazardous wastes 
from decontamination and decommissioning @&D) operations. 

0 Sodium hydroxide and scrap metals resulting kom the treatment of sodium 
contaminated metal components at a RCR4 permitted facility. The sodium 
contaminated components are from D&D operations and ongoing tea operations at 
m c .  

0 Motorhrbine oils from ongoing test operations. 

0 Demineralizer regeneration effluent water. 

0 High salinity cooling tower basin water. 

0 Solvents and paints. 

In general, the measures used to promote wasIe minimization at ETEC are: 

0 Lsing comprehensive segregation and screening procedures to minimize mixed 
wastes by separating LL\X- and hazardous wastes. 

Sampling, analyzing, and filtering oils to extend their useful life and reduce oil 
consumption. 

0 Reusing containers. 

Linking of a chemicaLmxiteria1 exchange system with the purchasing syaem to 
reduce purchases of hazardous maferials. 

0 Reducing non-hazardous waste disposal through process changes and recycling. 

Waste minimization is accomplished by f im assessing the waste, identifving waste 
minimization options, and finally conducting uchnical and economic evaluations to determine 
the best approach. 

The following ETEC Procedures supplement the Waste M i z a t i o n  Plan. 

0 ETEC Procedure 1-20; Environmental Protection Pro-gam 

ETEC Procedure 2-1 1, Construction Management 

ETEC Procedure 2-28, Son-Department of Energy Funded iVork 



ETEC Procedure 2-30, Management of Real Propem Maintenance Program 

ETEC Procedure 2-44: ETEC Self-.4ssessment Program 

4.4.2 Training and Awareness Programs 

The ETEC \\-aste Minimization and Pollution Prel-ention -4wareness Program inciu6es: 1:) 
oriefimion programs and refreshers, 21 specialized training, and 3) incanive awards and 
recognition. Xev  ETEC employees anend an orientarion program that describes \mste 
generation, neatment, disposal, minimization, and pollution prevention. Orientation presentations 
are designed to increase pollution prevenrion and waste minimization awueness and to motivate 
emplo>-ees. Also, employees anend periodic re5esher training. 

Emplo>-ees are reminded &out pollution prevention and waste minirnizarion awareness. 
Posters we placed in work areas co notie- employees about environmental issues or practices. 
Memoranda are circulated about changes in waste management policv, ETEC and Rockwell 
policies or procedures. and technical data relevant to an employee's job assignment. Presentations 
using visua! aids are provided, as needed, to review major changes in environmentai issues. 

4.4.3 Waste Minimization and Pollution Preyention Acti\-ities 

The folio-ing are some of the significant actix-ities related to waste njnimization 
pollmion prevention. 

.A ceztabilin- study was completed which verified the operational capabilip of an 
ourside contractor to decontaminate lead for free release. R e n o d  of approximatel>- 
250,000 ib. of lead from the RMHF \\-as accomplished and decon&minztion 
completed using ice blzsting and chelauon processes. 

Pmckased and installed computer hardware and somiare at the RMHF in preparation 
to track LLW and nixed low lewl waste rhrough a computerized database 
management system. 

Perform sampling, anal>-sis, and filtering ofmotornubine oils prior to servicing. 
These procedur2s haw greatly extended the life of these oils a ~ d  sawd money 
particularly when synthetic oils are involved. 

Developed a comprehensive segregation and screening procecure of R A  materials 
resulting in the salvage of usable n o n - U  materials (i.e., scrap  metal^. 

A chemical~marerial exchange system is currently linked to the purchasing system 
and prevents the unnecessaq purchase of hazardous materials. 

A11 hazardous waste containers in acceptable condirion are reused. Simiiar hazardous 
wastes are combined during pickup runs. 



0 Completed water usage minimization study for the HWMF, and recommended use of 
spray nozzles for rinsing operations. 

0 Empv product drums returned to the vendor for reuse when practical. 

0 Approximately 80% of the white paper (6 mt) and aluminum cans (1 .-I mt) are 
recycled as a result of increased environmental awareness. 

0 Use of self-cleaning cartridge prefilters resulting in a significant reduction of low 
level radioactive D&D waste was demonstrated (a 99% volume reduction is achieved 
by replacing the conventional prefilters with the self-cleaning prefilters). This results 
in a waste reduction of more than 1:000 cubic feet in a typical year of D&D operation. 
The corresponding savings are approximately 5180.000 per year. 

4.4.4 Tracking and Reporting System 

ETEC and Rockerdyne track various categories of materials from procurement to waste 
disposal. Wastes are tracked by various Rocketdyne and ETEC departments. Radioactive and 
mixed u-aste are characterized by the generator, shipped to the Radioactive Materials Handling 
Facility (RMHF), and logged and temporarily stored at the RMHF. Documents that accompany 
the wastes are verified for accuracy and completeness, and filed at the hWIF by Environmental 
Management personnel. Hazardous waste tracking and verification procedures (from generator 
to linal off-site disposal) are followed by the Rocketdyne Environmental Protection Department. 
Rocketdyne is responsible for all non-hazardous and sanitary waste operations at the SSFL. 

Relevant reports include: 

EPA's Biennial Hazardous Waste Report 

0 DOE's Annual Waste Minimization Report 

0 DOE's .Affirmative Procurement Report 

"Source Reduction Evaluation Review and Plan" and -'Hazardous Waste Management 
Performance Repori' both of which are required by the 'Source Reduction and 
Hazardous \Vaste Management Re\iew Act (SB 14)" 



5. ENW;IRO~lENTAL R,U)IOLOGICAL PROGRAM 15FORkZ4TIOS 

The selection of monitoring locations was based on several sire-specific parameters such as 
topographv. . mereorologv-, hydrolocv. -- and the location of nuclear facilities. The prevailing wind 
direction for the SSFL site is genera& iron the north and northvest, \xi& some seasonal diurnal 
shifting to the southeast qwuiranr. Mos: rainffl runoff at the SSFL site f l ow through several 
natural watercourses and drainage channels and is collected in two large-capacip- retention 
ponds. This water may be discharged OK-site into Bell Can>-on to the sou& or it may be reused 
for indus~ial pqoses .  

Gross alpha and beta meas.xements of air filter samples are used for screering purposes 
and to permir a long-term hisrorical record of radioaciivi~- in the en\-ironment. For water, these 
measurements also permit direct comparison nith the screening limits established b>- EP-4 for 
suppliers of &nici;lg warer. Ventilation exhaust a d  ambient air samples are counted for gross 
alpha and beta radioaciiviv and are also anaiyzed for specific radionuclides. Deailee analyses of 
these samples permit more accurate estimates of dose for the air path\\-ax. Tk following 
discussion presears a briefsummq- of pathvia)- dose axil>-%is results for SSFL and DeSoto for 
1995. .Ambient and exhaust gross alphabeta measurements are also presented graphicall>- i s  
Section 5.2.1 (Figure S 4 j .  

Direct radiation is monitored bv the use of a large number ofthermoluminescenr 
dodmerers (TLDs] mounted on facility fencelines and along the site boundary. These are 
complemented by TLDs installed by the Srate of California Department of Health Services 
Radiologic Health Branch for independent conhnation. 

DOE Facilities at SSFL (Area I\3 

The RMHF and TO59 haw continuous effluent monitoring capabiliv. In 1995. eifluent 
was moitored onl>- for the RMHF; there was no ac1i1-ity in TO59 durin,o the !-ear. Buildings 
T005, T023, and TO64 have been decontaminated and the R31bLI designation was remowd by 
DOE in October 1991. Buildings TO12 and TO24 are inactive with no effluent, and thus no 
efiluent monitoring. Airborne releases from the RLIHF are detailed in Table 5-1, sheet 1, and are 
shown to be below the derived concentration guides IDCG~J of DOE Order 5400.5 (Ref. 113. 
Airborne and diiect radiarion doses from the RklHF are detailed in Table 5-11 and are sho~xn to 
be beloxv rhe dose limits of DOE Order 5100.5 a d  EP.4 SESH--39s limits of 40 CFR 61, SuLprt 
H. Key results are discussed below. 

At the site boundary line location nearest to the RblHF, the esterna! annual exposure from 
direct radiation is estimated to correspond to ac averagc annual dose of approsimatel~ 23 mrem 
above natura! backuound. - An annual dose of 0.00031 mrem is similarly calculated for the 
nearesr residence. These values are below the DOE long-term limit of 100 m r e m y  as specified 
in DOE Order 5400.5 "Radiation Protecrion of the Pubiic and rhe Environment" 128:90j. 



The above values were determined by extrapolating observed annual doses from various 
area dosimeters in place around the facility. Details on these calculations are given in Section 
5.3. The boundary-line exposure is a conservative estimate of potential dose. in that the rugged 
terrain at the site boundary nearest the R W  precludes anything more than the possible rare and 
temporap- presence of a- person at that location. For the nearest residence, radiation 
attenuation by the air reduces direct radiation to levels indistin-rmishable from normal 
background. In addition. intervening irre-dar rock formations and hills completely shield off- 
site locations from the radiation sources. Essentially only natural background radiation inherent 
to the residence location would be present. 

Dose calculations were performed to demonstrate compliance with the \TSH?LPs standard. 
At the location of the Maximally Exposed Indi~ldual. the Effective Dose Equivalent for DOE 
operations during 1995 was 2.1 x lo4 mrem. The EPA limit for a DOE site is 10 mremyr, as 
specified in 40 CFR 61, Subpart H. Potential releases from these facilities are so low that. even 
assuming absence of HEPA filters. estimated doses would be below the level requiring 
continuous monitoring. However, continuous monitoring is still being performed as a best 
management practice. 

In addition to the above point sources. anal>-ses were performed to determine the maximum 
estimated individual dose due to potential releases from "areaaa sources. The onl) area source 
considered for 1995 is the TO64 sideyard and adjacent areas. The R?MF pond. considered in 
prior years. contained water throughout 1995 and so uas not subject to resuspension of sediment 
by the wind. The RMHF northslope is fully covered by native vegetation. and thus no 
windborne resuspension of radioactivel> contaminated soil can occur. 

The maximum estimated individual dose due to potential releases from area sources is 1.1 
x lo-' mrem for 1995. Since releases from the area source w-as too small and diffuse to permit 
accurate measurements, potential releases were estimated using the same method used in the 
R E S W  computer program (AKL'ES-160). for calculation of airborne radioactivi~ due to 
resuspension of soil by the wind. These estimated releases were used as input in the C.V88-PC 
program to perform the area source dose assessments. Releases from these sources have not been 
detected by on-site continuous ambient air samplimg. 

NRC Licensed Facility at SSFL (Area n-)-RIHL 

Airborne releases from the Rockwell International Hot Laboraton- (RIHL.) are detailed in 
Table 5-1: sheet 2, and are shown to be below the maximum permissible concentrations (IIPCsj 
of 10 CFR 20.1301 (Ref. 13) and State of California CCR Title 17. Section 30269 (Ref. 14). 
Airborne and direct radiation doses at the site boundary are detailed in Table 5-15 and are shown 
to be less than the dose limits of 10 CFR 20.105 and State of California, CCR Tide 17, Section 
30253. 

Direct radiation dose at the nearest site boundary is 0.037 rnrem'yr and approximately 3 x 
lo4 mrem. yr at the nearest residence. compared to annual \XC and State of California limits of 



100 mremyr. Airborne effluent is a factor of 10"esn rhan the isotopic MPCs of the SRC and 
Stare of California. Xearest receptor dose from airborne effluent from RIHL is 2.5 x 10" 
rnrem'!~, and. though not applicable to 1 R C  licensed facilities, this compares ~ e l l  x i t h  the EP.4 
K E S K P s  limit of 10 mrem'!~ from 40 CFR 61, Subpan H. Even in the absence ofHEP.4 filters 
the dose fiom RIHL would still be belolw- the level requiring continuous noaitoring; howxer, 
continuous monitoring is still being performed as a ben manzgement practice. Compliaxe with 
$0 CRF 61. Sllbpart I, ap?licable to licensed facilities, %-a demonstrated by use of the COWLI- 
code at the simplest level. 

State of California Licensed Facility at DeSoto-Building 101 

-Airborne releases from Building 104 at the DeSoto facility are detziled in Table 5-1, sheet 
3, and are sholn to be below the MPCs of State of California, CCR Title 17, Section 30253. 
Airborne and direct radiation doses at the site boundar)- are detailed in Table 5-1 6 and aie shoxvr. 
to be less than the dose limits of State of California CCR Title 17, Section 30253. 

Direct radiation dose at the nearest sire b o u n m -  is approximately 0.053 mrem-T and 
approximately 0.035 mremiy: at *e neares; residence, compared to annual \XC and State of 
California limits of 100 mern:!~. ha lys i s  of the DeSoro facilip dosimetry resulted in an 
al-erage value of 183 mremvr with a maximum of 187 mrem)-r. Off-site dosine? used to 

estimate a background lex-el shon-ed the background to be 181 mrem-:>T. -4irbome effluent fiom 
Building 104 was a factor of lo5 less than the isotopic W C s  for the State of California. Searen 
receptor dose kom airborne effluent was 5.4 s 10.' mrsm!yr. IX-hich is less than the EP.4 
KESHMs limit of 10 mremyr from $0 CFR 61, Subpar! H. Compliance with 40 CFR 61, 
Subpart I, applicable to licensed facilities, was demonstrated by the use of the COMPLI' code at 
the simpien level. 

W-orkplace ventilation is provided in all areas where unencapsulated or unpackaged 
radioaciive material is handled, such as in the RIHL decontamination project [in the hor cells) 
and in the decontamination and packaging rooms at RMHF (where equipment is decontaminated 
and radioactive waste is repackagedi. This assures protection of the workers from inhalation of 
airborne radioactive material and prevents the spread of radioactive contamination into the 
adjacent clean ueas. T!K ventilation exhaust is passed through HEPX filters before being 
discharged to the amosphere, to prevent the release of airborne radioactivity The filtered air 
generally conrains lower levels of long-lived radioactivity than does ambient air from naturally - 
occurring radionuclides in the ztrnosphere. Essentially all shon-lived radioacti\ip in the air is 
caused D -  the narzally present radon daughters. which dominate the airborne activip-. 

Tie  ventilation exhaust is sampled at sewzai facilities to measure ~e effluent radioactivie-. 
Data from this sampling is use6 to demonstrate compliance with SRC. State RHB. DOE. and 
EP.A stankards. The C.S. EP.4 regulates airborne releases of radioactivity from DOE facilities 



under 40 CFR 61, Subpart H ( 5 E S W s )  and from licensed facilities under 40 CFR 61, Subpart 
I. 

Effluents that may contain radioactive material are released at the Rocketd>ne Division 
facilities as the result of operations performed under contract to DOE: under KRC Special 
Nuclear Materials License SW-21; and under the State of California Radioactive Material 
License 0015-70. The specific facilities are identified as the RhfHF, T059, and the RIHL at 
SSFL, and Buildig 104 at the DeSoto complex. 

The only potential release of effluent radioactivity to uncontrolled areas is by way of 
filtered discharge fiom the R W ,  the RIHL; TO59, and Building 101. and occasional diffuse 
area sources. KO contaminated liquids are discharged to uncontrolled areas. S o  activities 
involving radioactive materials were conducted in TO59 during 1995. The only diffuse area 
source considered significant for 1995 is the slightly contaminated soil to the east of Building 
TOM. Brush has been cleared from this area to permit further sun-e> work. 

The level of radioactivity contained in all atmospheric effluents is reduced to the lowest 
practical value by passing the effluenrs through certified HEPA filters. The effluents are sampled 
for particulate radioactive materials by means of continuously operating stack exhaust samplers 
at the point of release. In addition. stack monitors installed at the RIHL and the RhfHF pro\lde 
automatic alarm capabili~ in the event of the release of particulate a c t i ~ l ~ .  The HEPX filters 
used for filtering atmospheric effluents are at least 99.97% efficient for particles 0.3 um in 
diameter. 

In the tables that  follow^ the data are generally presented in an uncensored manner. That is; 
analytical results that were less than the procedure background value are shown as negative 
values and results that did not indicate the presence of a radionuclide that could have been 
detected by the anal>tical method are shown as "not detected." In showing comparative data, the 
negative values are included to permit a complete and balanced view of the resulrs. Omission of 
the negative values would significantly bias the presentation. Censoring of the results by 
substituting zero for negative values would produce a misleading impression of environmental 
conditions, and an incorrect estimate of the average values. 

The average concenuation and total radioactivity in atmospheric effluents to uncontrolled 
areas fiom the RCMF, the RIHL, and DeSoto 104 are shown in Table 5-1. The total show that 
no significant quantities of radioactivit)- xvere released in 1995. Detected levels of Pu-241 in the 
RIHL and DeSoto effluents are suspect due to possible counting interference. and are currently 
under investigation by the reporting laboratory. 

The isotopic composition of the radioactivip deposited on the nuclear facility exhaust air 
sampling filters, composited for the year. is also presented in Table 5-1. Gamma-emitting 
radionuclides were measured by using a high-resolution gamma spectrometer. .All others were 
measured by using specific chemical separations followed by alpha or beta counting. 
Radionuclides that were reported as less than the method detection level are s h o w  as "not 



detected" 0-Dl. Tile Po-210 rhar is collecteci on the RIHL filter is due to the use of unfiltered 
b>yvpass (ambient) air rakn  into the main e-xhaust s!-stem from the outside which contains 
naturallv occurring elements in the U-238 deca>- chain in the enxironmenr. The K-40 is due to the 
presence of this radionuclide in the airborne dust in the ambient air. Materials used in operations 
conducted at the SSFL and DeSo?o sites are responsible for the fissionact%ation product 
radioactivity. 

For ezch radionuclide detected, the laboraiory calculates a lower limit of detection (LLD!. 
This is the l o w s  acti\-i~- that would be identified as "radioactive" with 95% confidence. 
"Radioacti\-e" is specified as abox-e 95% of ihe distribution or' background results. This LLD 
refers ro the specific sample f o m  anal>-zed. in this case a composite of filters. For the purpose of 
comparing efiluent releases, the laboratoc- LLD for the composited filters was convene6 to an 
equivalent a n n d  release and is shown in the table as the release LLD. 

The reactiviv results are also s h o w  in Table 5-2, for comparison with air. For 
convenience in presenting and viewing this data, the res~lts are given in units of fentocuries per . - 
cubic meter [~i im'] ,  which is lo-.' uCiml. effectiveness of the air cleaning systems is 
evident from the fact thar the atmospheric effluents are less radioac:ive than is the ambient air 
nith respect to the ambient ai. radionuclides Be-7, I;-10, and Po-21 0. 

Exhaust samples are counted for gross alpha and beta activity atier allowing decay oi&e 
short-lived airborne radioacti\ic--, on a weekly basis. Composited samples are analyzed in detail 
at the end ofthe >-ear to determine &e indix-idual radionuclide concentrations. The results of 
these latter anal>-sen for the RMHF, the RIHL, and DeSoto are also shoxn in Table 5-2. 

The e3luen: at the exhaust stack for each faci1it)- is compared with an appropriare limit for 
exposure of the public. The isotopic limits for DOE facilities are Derived Concentration Guides 
(DCGsi for exposure of the public for the most restrictive form of the radionuclide as specified in 
DOE Order 5400.5. Isotopic eifluent limits for facilities with State of California- and \XC- 
licensed actix-ities are Maximum Permissible Co~centrations (MPCsj for release to an 
unresmcred area for the most resuiccive form of the radionuclide as specified in 10 CFR 20, 
.Appendix B. 

The most restrictive MPC or DCG for each radionuclide [fiorn CCR 17:) is shoxin in 
Column 2 in Table 5-2. (The natural radionuclide K-10 is so uniformly present, and so rare& 
presem in an enriched form, that no W C  or DCG has been developed for it.) These values refer 
to the permissible concentrations allowed by the State of California (and &e SRC:I and the DOE 
for continuous exposure of the public. Xote that, in all cases, for the exhaust air, the observed 
concentrations are far belo\\- rhe MPC and DCG. xlan>- of rhe results are so low (close to zero) 
that the mezsurements are dominated by anal>%-jcal and background variations, ~irh the resuk 
that negative and inconsistent d u e s  are frequently produced. Furthermore, dilution and 
dispersion would occur before the material reaches an unresuicted area. 



Table 5-1. Atmospheric Effluents to Uncontrolled Areas 
(Sheet 1 of 3) 

SSFURMHF - 1995 
Effluent volume (m7 123.457.275 
Lower limit of deteclion. LLD 

Gross alpha CuCiiml) 
Gross beta (pCi1ml) 

Air volume sampled (m? 
Annual average concentration in effluent 

Gross alpha (uCi/ml) 
Gross beta @CiimIj 

Maximum observed concentration 
Gross alpha (uCUml) 
Gross beta [uCilml) 

Activity released (Si) 
Gross alpha 
Gross beta 

Radionuclide 

H-3 

Be-7 

K-40 

Co-60 

Sr-90 

Cs-137 

PC-210 
Th-228 

Th-230 

Th-232 

U-234 
U-235 

U-238 

Pu-238 

Pu-239,240 

Pu-241 

Am-241 

H-3 release is esti 

Half-Life 
(yr) 

12.34 

0.146 

1.260.000,OOO 

5.26 

27.7 

30 

0.38 
1.9131 

80,000 

14.100.000.000 

247.000 
710.000.000 

4,510,000.000 

86.4 

24.39016.580 

15.16 

433 

Rac 

Activity 
Detected 

(PCi) 

ND 
17.4 

7.00 

70.85 

24.2 

219.4 

3.719 
0.214 

0.296 

0.461 

2.062 
0.088 

0.235 

0.190 

0.884 

ND 

0.028 

nuclide - 
Annual 
Release 

(G i )  

20 

0.085 

0.034 

0.348 

0.119 

1.078 

0.018 
0.001 

0.001 

0.002 

0.010 
3.000432 

0.001 

0.001 

0.004 

ND 
3.000137 

Analysis j Release 
LLD LLD 

Naturally occurring radionuclides are induded for information. These activities have not been used in dose 
estimates. 

Derived concentrations guides (DCGs) for exposure of the public, for the most restrictive form of radionuclide as 
specified in DOE Order 5400.5 (218190). 

ND = Not Deteded 

Average I 
Exhaust 1 

Concentration ; DCG 
(~Cilml) 

1.626E-12 

6.925E-16 

2.786E-16 

(pcilml) 

1 .OE-7 

naturai 

natural 

2.819E-15 . 8.0511 

9.631E-16 ( 9.OE-12 

8.731E-15 

1.480E-16 

8.516E-18 
1.178E-17 

1.835E-17 

8.205E-17 

3.502E-18 

9.355E-18 

7.546E-18 

3.519E-17 

4.OE-10 

natural 

natural 

4.OE-14 

natural 
9.OE-14 

1.OE-13 

1 .OE-13 

3.0514 

2.OE-14 

ND I1.OE-12 



Table 5-1. -4tmospheric Effluents to rncontrolled Areas 
(Sheet 2 of 3) 

SSFURIHL - 1995 I 
Effluenr vo~urne ln'o 503.309.086 
Lwer limit of detection, LLP. i 

G:~ss alpha &Ci/rnlj 3 x 10.'" 
Grass beta (uCVmI! - 1 x lo-'5 

Air volume sampled jm'j 32.796 
I 

Arnuai average concentra:icn in Kiuent 
3.38 x 10." G:oss alpha &Ciimlj . . 

Gross beta (gCinlj 3.44 x :2- 1 
hlaximun observed concentra:ion 

Gross alpha (~Ciiml) 1.32 x 10"; 
.Gross beia {gCilmli 1.37 x 10." 

A-. -.w~ty . released (.JCQ 
Grcss aipha : 5 5  

I 
Gross jeta 17.3 

Radionuclide -Specific Data I 
I Average I 

Half-life 
Radionuclide (YO (pCiIm I) (pCilml) i 

2.992515 natural . 
KD 5.CE-:: I 

9.5G7E-17 : 5.CE-12 
1.315E-(6 1 2CE-10 i 
4.984516 natural 

3.184E-17 2.OE-15 

2.698517 

i 
1.162E-18 : 2.CE-14 I 4.0~-1" 

3.052E-18 5.0~-:4 

hiD ! 6.CE-14 . 
3.824:-18 1 6.E-14 

2.832E18 2 . 0 5 ' ~  

4845E-18 , I 
2.0E-14 i 

ND 8OE-13 , 
1.292E-17 2.OE-:4 

I Naturaily occurring radionuclides are indudec ior inf0rma:ion. These zctivities have not been used in ciose 
estimates. I 
Maximum permissible concentrations (MPCs) for release to unrestncted areas. for the most restrictive fo:m cf the 
radionuclide as specified in 10 CFR 20. Appendix E and CCR 17. Appendix A. 

N2 = N3t Detected I 



Table 5-1. Atmospheric Effluents to Uncontrolled Areas 
(Sheet 3 of 3) 

DeSoto 104 - 1995 
Effluent volume fm') 95.446.836 . , 
awer limit of detection. LLD 

Gross alpha (uCiml) 3 x 10.:" 
~ m s s  beta ( u c ~ ~ I )  ? 10.'~ 

4i: volume sampled (m? 16.082 
4nnual average concentration in effluent 

Gross alpha (p3ml) 1.19 x 10- 
Gmss beta [ucilml) 1 . 5 3 ~  10"' 

daximum obse~ed  concentration 
Gross alpha (pCilml) 1.50 x lo-.= 
Gross beta [uCiiml) 6.20 x 10'" 

4tiwity released @Ci) 
Gross alpha 0.01 1 
Gross beta 0.15 

Ral 
I I j Activiv 

Detected 
Radionuclide 1 j (@i) 

Be-7 0.146 1 14.0 
K-40 / 1.260,@30.000 / 1.76 

CO-60 ~ 5.26 1 0.340 

i 

Annual 
Release 
Wi) 

0.0831 

0.0105 

0.00202 

0.0376 

0.00326 
0.0269 

0.00469 

0.00145 
0.00255 

0.00832 

0.00120 

0.00271 

0.000458 

0.000128 

0.706 

0.00268 

wcific D; 

Analysis 
U D  
(Fm 

[ Avenge 
Exhaust 

0.546 1 8.705E-16 

0.481 

0.057 3.942E-16 

0.053 3.420E-17 

0.003 1 2.674E-17 
0.004 8.713E-17 

0.003 1 1.259E-17 

0.003 2.838E-17 
0.005 1 4.797E-I8 

0 . m  j 1.mE-18 
0.392 7.400E-15 

2.812E-17 

MPC 
(pCiIml) 

natural 

natural 

5.OE-11 

6.OE-12 

2.OE-10 

natural 

2.OE-14 

2.OE-14 
4.OE-15 

5.OE-14 

6.OE-14 

6.OE-14 

2.OE-14 

2.OE-14 

8.OE-13 

2.OE-14 

qaturally occurring radionudides are included for information. These activities have not been used in dose 
,stirnates 

daximum permissible concentrations (MPC's) for release to unrestricted areas. for the most restrictive form of the 
adionudide as spetified in 10 CFR 20, Appendix B and CCR 17. Appendix A. 

qD = Not Detected 
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:sf37 

'0 210 
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rt1.230 

111  23'2 
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>11-230 
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'11241 

1111241 

3ross Alpha 

;ross Bela - 

- 
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T ~ h l c  5-2. Piltcrctl ant1 Amhicnt Air Ratlinaclivity ('nnccntrationa - 1905 
.. , . , . , . - .. ,- . -. , , - . . . , - , - , . , . , . - - . , . . - - - -, 

. - 

RMHF 
., 

0.640 

1.024 

1.347 

0.655 

4.1150 

0.'158 

0.032 

0.012 

0.027 

0.0:j6 

0.000 

0.013 

0.005 

0.035 

NI) 

0.013 

0,17 

20.3 - 

Exhaust 

RlHL 

0.402 

2.!1!32 

0000 

0.085 

0.131 

0.4!111 

0.032 

0.001 

0.027 

0.003 

0.000 

0.004 

0.003 

0.005 

NI) 

0.013 

3.1 

344 
, . 

rity 
"'r' 

' Corlccntration (fomtocurics per cubic mctor)" . . , , ., -, , ,- . -. . , , - . , , . . -, , - . , - 
. 

RMHF 
,-., -- 
0.630 

ND 

0.039 

0.321 

0.191 

6.140 

0.067 

ND 

0 039 

N 1') 

Nl) 

NI) 

0.01 1 

ND 

NI) 

NI) 

3 2  

24.4 -- , , .. 

.- 

RMHF 
Pond 

13.25 

NI) 

NLI 

0.208 

NO 

0.794 

N 1) 

NL) 

NI) 

N C) 

NU 

NL7 

0.003 

NI) 

ND 

0.022 

3.0 

288 - - 

Ambient - , -  

RlHL 
-, . 

14.88 

ND 

0.083 

0.260 

0.119 

7.552 

N 1') 

Nr) 

NI) 

NI) 

N r) 
NI 

ND 

ND 

NU 

NO 

3.3 

27.5 
, 

-, .- 

DS 104 . 
14.97 

NI) 

0.160 

0519 

Nl) 

7.229 

0.054 

N L) 

NU 

ND 

N L) 

N 17 

0.002 

NIJ 

1.487 

NIJ 

3.0 

2&.3 
, , , 1. 

"The nvcrnges arc celccrlaled from rqwrted vallres only, will~ocrl considerelion of NI) s;mple!;, and vnlrrcs art! wc!iglrlud by etllucnl voltme (NI) = Nol Deleclcd), 
I, No data wore collected lor TO50 as t h w  was no aclivily in (lie building duriry IIIC calentlm your, 



The domnwind concentration of radioactive material emissions to the aunosphere during 
1995 from the n\-o SSFL exhaust sacks has been calculated ~ t i th  the C.G'88-PC computer code 
using representative input data including mind speed, directional frequency; and stability (using 
meteorological data developed for h e  SSFL sire by the NRC and Argonne Kational Laboraro~ 
[-ASLlj plus facili--specific data such as stack heights and exhaust air velocity. 

The radioacti~ic- concentrations at the site boundary location nearest to each release point 
and at the nearest residence for each nuclear facility are shown in Table 5-3. Table 5-3 shows the 
artificial radioactivity concentrations at the nearest boundaq and residence locations. These 
concentrations were estimated by use of C-G'88-PC and specific radionuclide releases for each 
facility. 

Table 5-3. Annual Average Radioactivie Concentrations of 
Atmospheric Emuents - 1995 

I RMHF 1 21.6 1 118 NW ( 2.300SE / 2.3 1 0.24 
I I 

5.2 EWTROSNIENT-U. S.IMPLING 

52.1 Air 

Ambient air sampling is performed continuously at DeSoto and SSFL with air samplers 

Annual 

operating on 24-hour sampling cycles. Monitoring locations currently in use are  show^ in Fi-me 
5-1 and Figure 5-2, and listed in Table 53. Airborne particulate mdioacti\ip is collected on 

F a c i l i  

DS 104 

glass fiber (Type AE) filters that are automatically changed daily at the end of each sampling 
period (midnight). The samples are counted for gross alpha and beta radiation following a 

Downwind Concentration 1 
(10"' p~ilrnl) 

Boundary j Residence ; 

0.68 ! 0.40 
I I 

Release 

( W )  
3.25 

Distance (rn) and 
Direction to 

minimum 120-hour decay period to allow for decay of short-lived radionuclides. The volume of 
a typical daily ambient air sample is approximately 28 m3. 

i 

. Boundary 

187 E 

Daily ambient air samples are counted for gross alpha and beta radiation with a low- 
background thin-vrindoa gas-flow proportional-counting system. The system is capable of 
simultaneously counting both alpha and beta radiation. The sample-detector configuration 
provides a nearly hemispherical (2x) geomeG. The thin-window detector is continually purged 
\ith argon methane counting gas. A preset time mode of operation is used for c o u n ~ g  all 
samples. 

Residence 

315 S 



Counting s>-stem efficiencies are determined routinely with Tc-99 and Th-230 standard 
SO-aces. The actixities of the standard sources are traceable to the Xationai Imtirute of Standards 
and Technology N S T ) .  

Filier media for each sampling locarion are composited annually and analyzed for isotopic- 
specitic activity. The results of the sample analyses are shown in Tabk 5-2 nith the efflueat 
results for cornparkon. As is the case with effluent air samples, the obsen-ed ambient air 
radionuclide concenr;.ationn were far belox the XPC. The measurements were dominated 5>- 
ar.algica1 and background variations, with the result thai negative and inconsistent values were 
produced. 



Figure 5-1. Map of DeSoto Site Monitoring Stations 
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j SSFL Site. T034, at main gate 
SSFL Site, T886; Former Sodium Diiposal Facility I SSFL Site. RMHF Pond, north side 
SSFL Site. T100. east side - 7-day sampler 

- Soto -Ambient Radiation Dosimeter Locations 

I DeSoto Site, northwest comer of Building 101 
DeSoto Site, east boundary. southeast corner of Building 105 
DeSoto Site, Guard Post 4. southwest corner of Building 101 1 DeSoto Site. southeast of Building 104 

Table 54 .  Sampling Location Description 

DnSite - L - A  
SS-3 (CA) 
SS-4 (CA) 
SS-6 (CA) 
SS-7 (CAI 
SS-8 [CA) 
SS-9 (CA) 
SS-11 (CA) 
SS-12 (CA) 
SS13 (CA) 
SS-14 (CA) 
EMB-1 (CA) 
EM52 (CA) 
EMB-3(CAj 
EMB4(CA) 
EMS5 (CA) 
EMB-6 (CA) 

W-Site Ambie 
0s-1 (CA) 
0s-5 
BKG-11 
BKG-12 
BKG-13 
BKG-14 
BKG-15 
BKG-16 
BKG-17 
BKG-19 
BKG-20 
BKG-21 
BKG-22 
BKG-23 

4 
3 
N 
a 

Station Location 
Ambient Air Sampler Locations 
- 1  ( DeSoto Site, Building 104 roof 
A-2 SSFL Site. T020, southwest side 

bient Radiation Dosimeter Locations 
SSFL Site; Electric Substation 719 on boundary fence 
SSFL Site, west boundary on H Street 
SSFL Site. northeast comer of T353 
SSFL Site, T363, north side 
SSFL Site. Former Sodium Disposal Facility north boundary 
SSFL Site, RMHF northeast boundary at TI33 
SSFL Site. TO36 east side 
SSFL Site, RMHF northwest properly line boundary 
SSFL Sie, RMHF northwest property line boundary 
SSFL Site. RMHF northwest properly line boundary 
SSFL Site. SRE area north of TOO3 
SSFL Site. south of Siivernale retention pond, off Test Area Road 
SSFL Site; northeast fence of RMHF 
SSFL Site. RMHF north central fenceline 
SSFL Ste, RMHF northwest fenceline 
SSFL Site. RMHF TO75 north fenceline 
Radiation Dosimeter Locations 
m i t e .  Chatsworth 
Off-site. Simi Valley 
Background LOC8tion. West Hills 
Background Location. Somis 
Background Location. N. Hollywood 
Background Location, Northridge 
Background Location. Simi Valley 
Background Location, Moorpark 
Background Location. Simi Valley 
Background Location, Burbank 
Background Location. Lancaster 
Background Lccation, Quartz Hill 
Background Location. Saugus 

Frequency 
Of 

Sampling 

Air Sampler Station DS DeSoto 

(Q) 

Daily Sample SS SSFL 
Weekly Sample 0s Ofi-Site 
Quanerly Sample BKG Background 

:A State Confirmatory ~ocajor! 

Background Location, ~alabasas 
(0) 
(Q) 



It should be emphasized that these measurements determine only the long-lived particulate 
radioactivic- in the air and therefore do not shoxi- radon (Rn-2221 and mosr of its daughter 
radionuclides. Polonium-219 is a long-lived daughter and is derected by these anal>-ses. It is 

,--, - assumed to be ir. equilibrium tcith its parent, Pb-210, whose relatidy long half-life i-i.2 years) 
provides an essential!?- constant level of Po-210 in the s q l e s .  Because of ihese etTects, the 
ambient air, the air rhar is being breathed, is acrually about four times as rzdioactive as implied in 
this table. Since most of the short-lived particulate radioactivi~ is remowd from the exhaust air 
b:- the HEPX filters. these effects are nor significant in the filtered efiluenx. 

Because the aipha md beta acuviq- are counted relatively soon after collection, most oirhe 
natura! Be-; is detected, elex-ating the beta activity. The namally occurring radionuclides, Po- 
210 and Ra-226 and -228, also conmbute to the activic- detect& on the s c k  exhaust filter 
samples, pa-ricularl>- a: the RIHL, where some d i l te ied  outside air is brought into the ~ ~ ~ Z U R  

system after h e  HEP-A filters. A more complete list of the results from the gross aipha and gross - - beta counring of the ambient air samples is shoxin in Table 2-2. 

Tne appropriate guide value for SSFL site ambient air alpha activic is 6 s 10-Ii uCimi 
(Pu-239) due to contamination remaining from work with unencapsu1a:ed plutonium (the DOE 

I '  vdue is 2 s 10' ' uCi:ml). The appropriate value for beta activi7- is 3 s lo-" uCiml ,SF-90) &;e 
to the presence of 5-90 in fission product contamination from previous work with irra~iated 
nuclear he1 at the SSFL site (the DOE value is 9 x liY" uCi!mi~. The appropriate p i d e  value 
for DeSoto ambient air alpha activip- is 5 s 10-" uCi;ml :1.-,24! ; - " due ro prior ilicensed) work 
with unencapsulated depleted uranium. The appropriate guide value for beta a c t i v i ~  is for Co- 
60, since ir is 3 x 10-'"u~iml (Co-691 the mosr restrictive limit for an!- beta-emitting 
radionuclide currently in nse at DeSoto. 

F i g ~ e  5-3 is a graph of the weeki?- a\-eraged long-lived alpha and beta ambient air 
radioactivit>- concentrations for DeSoto and SSFL during 1995 as indicated by the gross alpha 
and gross beta counring. Generallj-, the ambient airborne radioxtiviF- \\-as relaike1~- consanr 
during 1995, showed no significant disturbances. 



Table 5-5. Ambient Air Radioactivity Data - 1995 

LRMHF Pond 1 Beta 1 ! (28.8 5 19.4) E-15 1 106.3E-15 (10130) j 0.32 
a 
b 
Maximum value observed for single sample. 
Guide DeSoto Site: 3E-12 pCihl alpha, 3E-10 pCilml beta: 10 CFR 20 Appendix B, CCR 17. SSFL 
Site: 6E-14 pCilml alpha, 3E-11 uCilml beta: 10 CFR 20 Appendix B, CCR 17, and 2E-14 pCilml 
alpha! 9E-12 pCilrnl beta, DOE Order 5400.5 (02108190). 

I 
! 

Number 
Area I Activity I Of 

S e v e n - d a y  S m o o t h e d  A i rbo rne  Radioact iv i ty  

Gross Radioactivity Concentrations (pCilml) 

0.27 1 
: 5.8 

0.09 ! 
10 ; 

RMHF 1 Beta ) I (24.4 f 14.6) E-15 72.0E-15 (10121) 

Davs ofcalendar Year 

Annual Average 
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Figure 5-3. Seven-Day Smoothed and  -4nnual Average Airborne Radioact ivie a t  

the DeSoto and Santa Susana Field Laboratory Sites - 1995 
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The daily dam were mathematically smoothed in a moving weekly average for the year. 
The a c t i v i ~  detected in ambient air is attributed to naturally occurring radioactive materials. 
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Radionuclides detected by gross alpha and beta analysis of air samples coilected during 1995 
include K-10 plus severid natural1~- occurring radionuclides from the uranium and thorium series. 

Exhaust and Ambient Air Concentrations - Alpha 

C 

Desoto -4 I i - - I RMHF -' 

Weaks ofcalendar Year 

Exhaust and Ambient Air Concentrations - Beta 

lE-l2 T RlHL Ambiert 

Weeks 0fCalenda:Year 

Figure 5-1. Filtered Exhaust and Ambient Air RadioactiviF Concentration 

-4 further comparison of ambient air and facilic- exhaust radioacti~ic- is presented in 
Fi~ure 5 4 .  The gross alpha and the gross baa concentrations for the ambient weekly samples are 
compared x\ith the stack sample resulrs for the RIHL. the RllHF. and Building 104 at DeSoto. 



which are also on a weekly cycle. Gaps in the plots are due to negative values resulting fiom air 
samples showing less activiv than instrument background. 

5.2.2 Water 

Maw wells in and around the site are used to monitor the condition of the groundwater in 
the unconsolidared surffce allux ium and the underlying Chatsworth Formation. The locations of 
these wells are shom in Fi-me 6-2. Water samples from these wells are periodically analyzed 
for radioactivity. The summary results for 1995 are shown in Table 5-6. The regulato~ limits 
for radioactivity in water fiom drinking water suppliers have been assigned to groundwater by 
the State of California as a water-quality goal. and are applied here. Sumerical limits for 
radionuclides not specifically listed by the Statc were derived from the EPA generic dose limit of 
4 mrem year by use of Dose Conversion Factors from RESILV) version 5.61. Except for one 
instance for uranium (31 pCil). and sexed insrances for gross alpha (15 to 25 pCi I), the 
groundwater satisfies the goal. The uranium and gross alpha limit exceedences were because of 
the presence of higher levels of naturally occurring uranium. 

Groundwater is extracted from a French drain around a basement area of Building TO59 to 
prevent any inflow or outflow of groundwater into a part of the building currentl) undergoing 
remediation. During 1995. this water was raken offsire for disposal b> a commercial service. 
Samples were analyzed by gamma spectrometry. and in three cases for tritium. The results of 
these analyses are shosn in Table 5-7. along with appropriate limits for those artificial 
radionuclides that might be in this water from accidental inmsion and subsequent outflom from 
T059. The radionuclide limits used for the release of the water are the drinking water standard 
for tritium of 20.000 pCi 1. and no detectable activity (XDA) for the remaining activation 
nuclides possible from TO59. In no sample was any activiv detected that indicated the 
possibili~ of contamination of this water. 

Tritium was detected in 12 groundwater monitoring wells, with values ranging from 7.1 to 
3,200 pCC1, far below the EF'A and California limits for drinking water suppliers of 20,000 pCG1. 
Tritium was undetected (negative value, or value less than the stated uncertaintv) in 36 wells. 
The maximum tritium levels were observed in Well RD-34A, with values of 3,200 f 440 pCifl 
on 2:7!95, and 2,080 i 380 pCiq on 8'9i95, and Well RD-28, with values of 380 f 230 pCi:l on 
2%95 and 680 f 280 pCi'l on 8/18/95. Well RD-34A is located off-site near the R.lHF in .kea 
IV. Well RD-28 is located near TO59. Other wells indicating some detectable level of tritium 
were RD-6: RD-13, RD-23, RD-21, RD-34B, RD38A, RD-48C, RD-59.4, RD-63, and 0s-5A. 
The average detected tritium in the 12 wells was 561 pC21. 

Radioactivity concentration -gide values used for comparisons for licensed operations are 
those concentration limits adopted by the SRC and the State of California as MPC values for 
uncontrolled areas. These values are established in 10 CFR 10 and California Code of 
Regulations Title 17. i l lere  noted, limits for drinking water suppliers are also used (mtim. 
gross alpha. gross beta). 



Table 5-6. Radioactivit?. in Ground--ater at SSFL - 1995 

I Activity ( ~ C i l l ) ~  

I 1 I i ! Gross Gross 
I I ! I H-3 Cs137 Th-228 Th-230 Th-232 ! U-234 U-235 : U-238 Alpha i Beta / 

M z i . ~ u m  I ND KD ' VD XD I N3 7 : :  i :.L: i g r  N3 I ND . 
N;7ce:.=i : A* :s-~ i i  , . ,: ~ ~ 

~-~ 
iLi 1 I : .  L i  4 . 2  ~a~ 

I I m a  yses' 

'Fror 42 CFR 141 and EPA iinit o i  4 m%m?jr (set tsx!. 
'Atwe nakral backgrxnd 
CNxmbers i: ?arsn!heses reprssent the number oi ana>ses ieportsd as less than the detez:ahle limit. The 
mean has seen calculatsr: frcm detectable values cnl., ND = n d  cete.::ed. 

Table 5-7. TO59 Water RadioactiviQ- Data - 1995 

Activity (pCill) 

I FAea- 235 ND ND I 1 Minimum I -100 NC I no / ND 
I 

commsrcial bisposai. 
t Numbers ir. Darentneses represent the number of anabses :epor;ed as lsss tkan 
the ceiectable limit. The mean has Seen calculated from de:ectable values on!y. 
NDA = no detectable ac:ivity. ND = not detected. 

I Fi-rnber of 3 (3i 124j (24, :24j 1 

Most of Area Iv slopes toward the southeas: and rainiall runoff is collecred b>- a series of 
drainage channels and accumulates in pond R-2.1. and is eventual!!- released to Bell Creek under 
the SPDES permit. Kater from pond R-2.4 is also used for cooling - rhe rocket engine test stand 
flame buckets. Some of .%re2 I\- slopes to the north\\-est and a small amount of rainiall draks 

analyses' j 
'Maxim~m concentratior, limit above ntiural ixxkground for reiease f ~ r  



toward the northwest ravines, which lead into Meier Canyon. To permit sampling this runoff, 
five catch basins %ere installed near the site boundary to accumulate runoff. 

Average radioactivity concentrations in these catch basin samples are summarized in Table 
5-8. Actual analyis data are given in Table 6-1 through Table 6-7. For radioactivity, the limits 
applicable to suppliers of drinking w-ater (Title 22. Chapter 15. Article 5, Section 64113. of the 
California Code of Regulations) are imposed on releases from the two southern controlled 
discharge points (Outfalls 001 and 002) and the five northwest slope runoff channels (Outfalls 
003,004.005,006. and 007). -4lthough not required if gross alpha does not exceed 5 pCil, the 
specific analyses for Ra-226 - Ra-228 were generally performed. 

As s h o ~ w  in the table, the maximum observed Sr-90 concentration was 8 pCiT This 
particular analysis, however, had an uncertainp of f 1 1 pCiil, which is si=gificantly higher than 
the usual range o f f  1 to + 2 pCi.1. The mean Sr-90 concentration was 1.4 pCil, well below the 
hPDES limit of 8 pCi'l. 

Table 5-8. BTDES Discharge Radioactivity Data - 1995 

detectable limit. 

Drinking Water 
Standards! 
NPDES Limits 

Domestic water in rhis area is supplied b:- a variet)- of municipal and regional 
organizations, including the Los .hgeles Depamnent of Water and Pow-er. the Metropolitan 
Water District of Southern California several Ventura Counc K-atenvorks Dismcts, and the 
Oxnard Public K-orks Department. Most of the water is imported from distant sources, such as 
Owens Valley. the Feather River. and the Colorado River: some waterr for Oxnard and 
Moorpark. comes from local groundwater wells. The local water is blended with imported w-ater 
and treated to assure purity and safet). Ll-ater is transported in open aqueducts and enclosed 
pipelines and is stored in open reservoirs and underground settling basins. The State of California 
requires that these suppliers routinely monitor their water for many potentially hazardous 
materials (and less significant q u a l i ~  factors. as well) and report the results of this monitoring to 
their customers on an annual basis. Tests for radioactivic are relatively limited, and are 

Activity (pCil) 

H-3 

i 
1.1 

Maximum 460 

Mean 1 104 

20,OOG 1 8 15 1 50 ! I ! 

3-90 

'Numbers in parentheses represent the number of analyses reported as less than Me 

8.0 10.0 

1.4 I 3-6 1.1 i 1.7 

Ra-226+ I Gross 
R-228 Alpha Beta i === I 

Minimum 0.0 1 0.0 . I 0.0 

Number of 
Analysesa 

O I 14(45) 9 (50) i 5 ( Y )  / 18(41) 



performed over an extended period of time, so not all parameters are reported in one year. 
The results reporred b:: local water suppliers during 1995 are shoxr, in Table 5-9. 

Cornparisor. of the radioactivi~ concentrations in ~ a t e r  from Table 5-8 with that of the 
supply watcr (Table 5-91 show5 no significant differences in either the alphz or beta activity. The 
~a lues  reported in Table 5-9 represent the a\-crags of results of anaiysis of water supplied from 
thc Metropoliian n-arer District !M\lB), and rhe 1-entura Ceuniy Karenvorks (Districts 1 and 
8). The data are fcr calendar >-ear 1994, which is the mos: recent pcrio5 cuieixlriy 2~-ailable. The 
M\D is by far the largest contingent of locall!- consumed porable waier. 

Table 5-9. Domestic Water Supplies Radioactivie- Data 

I Activity (pCill) . .. 

Maxin;um 1 832 ' - i 2.2 corrblced 4 5.7 19 

Mean 832 ND 2.2 combined 14 
I 

5.3 

H-3 i Sr-90 Ra-226 , Ra-228 ' Uranium 

State Maximum ! 
Con!airinaiicn 20.390 1 8 5 combinec 
Level 

ND = not detected 

Gross Gross 
Alpha I Beta 

2C 15 ; 50 
I I 

5.2.3 Rock and Soil 

The radioacuvin- in native rock and soil sen-es as an indicator of a* spread of 
contamination outside the operating facilities and other linoxn areas of radioactiw 
contamination. Soil radioacti~i5- is due to various naturally occurring radionuclides present in 
the en\-ironment and to radioactive fallout of dispersed nuclear weapons materials. Xaturally 
occurring radionuclides include K-40 and the uranium and thorium series [including radon and 
daughters). The radionuclide composition of local area surface soil has been determined to be 
predominantly I(-10. natural thorium. and natural uranium. both in secular equilibrium wkh 
daughter nuclides. Railioactivip- in nuclear weapons test fallout consis% primarily of the fission- 
produced Sr-90 and (2-13'. as well as Pu-239. 

Results of soil sampling at the SSFL during 1995 are shonn in Table 5-10 rhrough Table 
5-12. These include samplins during the Area I\' characterization (Table 5-10), routine soil 
sampling [Table 5-1 11, and sampling at the former Sodium Disposal FaciliQ- (T886) as part of 
the independent verification process for release of this area (Table 5-12). Sampling locations for 
the .kea Iv survey are shown in Figure 5-5. Sampling locations for the routine and TS86 
samples are shoun in Figurc 5-6. Soil analyses for the Area IV and T886 surveys were 
performed by TMvRichmond in Richmond, California. The data in Table 5-10 are for areas 



that were rn identified for remediation. Three locations were identified as requiring remediation 
- one. with natural U-238 up to 255 pCi'g, has been remediated, and the other hvo. with Cs-137 
up to 271 and 138 pCi g. are in the process of being remediated. The Area IV and T886 soil 
sampling results are discussed extensixely in References 12 and 13. 

Analysis of the data in Table 5-10 indicates that H-3, Sr-90, U-238 (and its decay products 
U-234 and Th-230) are all statistically indistin-rmishable from local background. Statistical 
comparisons of Th-232, Th-228, and U-255 were inconclusive. Only Cs-137 appeared to be 
statistically distin-rmishable from local background (Area Iv is 0.15 2 0.51 pCi/g compared to 
local background of 0.09 5 0.12 pCCg). Howevcr. Area IV 0-137 \-as well within t!!e US. 
average of 0.8 I 1.0 pCi'g. A small number of individual soil samples did show elevated Cs-157 
activic- levels above local background but still within the range of US. background and at levels 
well below a requested cleanup standard for th2 site of 9.2 pCig. The soil and rock results 
shown in Table 5-1 1 and Table 5-12 are indistinguishable from natural background. 

5.2.4 Vegetation 

No vegetation data was collected in 1995. 

5.2.5 Wildlife 

KO animal data was collected in 1995. 

5.2.6 Ambient Radiation 

Standard commercial thennoluminescent dosimeters ( n D s )  using lithium fluoride (LiF) 
are placed at locations near the site boundaries at SSFL and DeSoto. and at fourteen off-sire 
locations. The locations are indicared in Table 5-4. On a qmer ly  calendar basis. the TLDs are 
processed by a contractor laboratory and the results are reported to Rocketd4ne. \5lere more 
than one TLD is located. the results are averaged. General14-, the dosimetry vendor reports a 
background corrected value for quarterly dose (i.e., the contribution from natural background is 
accounted for and subtracted from the readings reported for the TLDs). For en~ironmental 
comparisons, however. the natural background was determined using a series of fourteen controls 
dosimeters (see below). The results for the non-background locations have been adjusted to 
reflect the natural background. These corrected results are s h o w  in Table 5-15. 
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Table 5-10. Soil Radioactivih- Data from Area I\' Surrey 

Activity (~Cilg)' ! 

I I i . ;re 3 1 1 : 1 4 4 5  Nhr i ur tiF+1 ;H N u  j uu Nr2 / 

Activity (~Cilg)' 

I I I 
%<;L? vaiies are ir. pC i i? water ext:actec !-Dm st: samples Nex: 3gh.s: va -e be iw 55.1 scii; was 5 3  sC% ND = -ct 

I 

de!ecte3. NM = hx hteasure-d. 
'NG-ben h ;aren:neses rqrese;? tee nurrkr r;iacd,ser reporfed as less than h s  dere&?!e ;:air. 

Table 5-11. SSFL Rock and Soil Radioactk-ic- Data - 1995 

Activily (pCi1g)' I I 

1 Activity (pCi/gja 1 

'NL?IWE in parexheses rexesenr the number o! aralys€s re=o.red as less than the dsteeable limit 



Table 5-12. Soil and Rock Radioactivie Data from the Former Sodium Disposal Facilit). 

Activily (pciig). 

H-3 69-7 K40  Sr-90 j *I37 TI-208 Pb-210 ( Pb-212 Bi-212 ; Pb-214 Bi-214 ~ Ra-224 , 
Mea- 1.0 

Aaivicv cpcw 
Ra-226 Ac-228 Th-227 Th-228 Th-230 ( Th-232 1 Th-234 U-234 U-235 U-238 Pu-238 I Pu-239 

1.3 0.07 

1.5 

Minimum 

'NM = Na Measured. 
b ~ ~ m b e r s  ir: parentheses represent the number of analyses reported as es than the detectable limit. 

In addition to the TLDs discussed above, Rocketdyne has begun deplo>-ing environmental 
TLDs that utilize an aluminum oxide base. These TLDs are capable of determining doses in 
increments of 0.1 mrem (vs. 10 mrem for LiF based badges). In addition, the aluminum oxide 
badge reporting is much more detailed. proxiding both gross and corrected readings for the 
locations. Test badges u-ere positioned starting in the second and third quarters of 1995. In the 
fourth quarter of 1995, aluminum oxide TLDs \-ere co-located at all perimeter locations 
indicated in Table 5-15. \'here both types of dosimeters were deployed, the data in Table 5-13 
represent an average of the data from both t g e s  of dosimeters. -4 background exposure value of 
46.2 mrem was used to adjust the background-corrected quarterly LiF TLD data as supplied by 
the vendor. This value was obtained fkom an average of the fourth quarter exposure values from 
the hieke aluminum oxide dosimeters labeled BKG-1 I though BKG-23 in the table. These 
dosimeters were all located off-site. The background value has been assumed to be 
approximately constant th~oughout the year. 

IVith the exception of dosimeter locations SS-9, -1 1, -12, and -13, Table 5-13 shows that 
radiation exposures and equivalent annual exposure rates monitored on-site are nearly identical 
to levels monitored at the off-site locations. These data reflect natural background radiation from 
cosmic radiation, radionuclides in the soil, and radon and thoron in the atmosphere. Radiation 
doses measured at locations SS-9, -1 1, -12. and -13. are slightly higher, and are reflective of 
normal operauons at the RIHL which involve handliig and shipment of radioactive material. 

The natural background radiation level as measured by the off-site dosimeters is 
approximately 18 1 mrem yr. At the SSFL the local background is approximately 189 mrem yr. 
based on the data from dosimeters SS-3,4. -6. -7. -8, -1 1, E M - 1 .  and EMB -2.  show^ in Table 



5-13, At Desoto. the locai background is approximately 183 mrem:yr. The small \-ariabili~ 
observed ir, these values is attributed to differences in elevation and geologic conditions ai the 
various sites. The altitude range for the dosimeter locations is from approximately 260 m 1850 fi) 
zbove sea level (.lSL) at t:?e DeSoto faciliv and the off-site locations to a maximum of 
approximately 580 m (1,900 ti) ASL at SSFL. 

The State RHB also provides packages conraining c a k i a ~  sulfate (CaSOJ dosimeters for 
independent monitoring of radiarion levels at SSFL and in the surrounding area. These 
dosimeters are placed at. specific locations along with the Rocketdyne TLDs. The State 
dosimeters are renuned to the Radiologic Health Branch (RHB:I for evaluation. Darz for these 
TLDs, which were placed at various Rocketdye dosimeter locations both on-site and off-site, 
me also rho\\% iz Table 5-13. Historical differences have been noted between exposure rates 
derermined by Rocketdyne and the State, with Rocketdye generally reporting higher exposure 
rates. This is particularly true for the 1995 data. as a result ofthe initial use at Rockstd:ne of 
aluminum-oxide based TLD's ir. place of the previous LiF-base6 TLD's. The current differences 
in reported exposure rates are atuibured largel>- to differences in gamma-radiation energy 
response for the different dosimeter materials used by Rocketd:ne and the State. In variou 
intercomparisons, aluminum-oxide based dosimeters have been shown to be among the most 
accurate in measuring environmental exposure rates. 

Anal>-sis of the results demonstrates that compliance was achiex-ed 151th the annual limirs 
of the SRC. the State of California Department of Health Services (DHS.!, the c.S. 
Department of Energy @OE& the limit being 100 mremyr for total dose, above natural 
backgrourxi, to the maximally exposed iadividual. 

5.3 ESTIMATIOS OF PrBLIC RU)I.4TIOS DOSE 

Because so little radioactii-e material is releuea from the Rockerd>ne facilities, and the 
radiation exposure is so small, it is not possible to directlv measure radiation dose to the public. 
HJ-pothetical doses were estimated based on direct measurements ar the facilities, extrapolated to 
occupied areas off-site. The external dose calculations assume that differences in obsen-ed TLD 
readings represent m e  differences in local exposure. These TLD measurements, xi-hich are 
assumed to represent points sources at the RIHL and RbIDF, are extrapolated to the bound- 
and nearest residence using aE inverse square distance relation, and accounting for air attenuation 
of the radiation. The external exposures, above backgound, are then obtained b>- subtracting 
from these extrapolated values an average background exposure obtained from off-site 
measuements. 

For 1995. the estimated dose at the propeq- line boundaq- nearest the RMHF was 
calculated to be 23 mrem JT above local background. Similarly. for the nearest residence. the 
annual dose estimate for 1995 was calculated to be 0.00031 mrem. For these calculations. the 
external dose estimare at the boundary w-as obtained by extrapolation of data from three 
en\-ironmental monitoring TLDs (SS-12. -13. and -14 in Table 5-13] locared at the nW. For 



the nearest residence dose, data from fourteen separate TLDs (not listed in Table 5-4 or Table 5- 
13) ~ a s  used for extrapolation. The average annual backgrouud used in both calculations was 
obtained from the fourteen off-site dosimeters. and was 18 1 mrem (see Table 5-13). Boundary 
dose estimates assume 100% occupancy. whereas the actual presence of persons at the boundaq- 
is rare or nonexistent. The estimated doses are far belou the applicable limits of DOE. \XC. and 
the State of California. 

Table 5-13. DeSoto and SSFL Ambient Radiation Dosimetry Data - 1995 

RI Quarterly Exposure (mrem) I 
TLD-Locations Q-1 1 Q-2 i 

DeSoto DS-2 i 46.2 1 46.2 1 

DS-9 
Mean values 

SSFL SS-3 46.2 ~ 

BKG-11 

BKG-22 
BKG-23 

Note: Includes natural ba 

37.8 34.2 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA 

ckground radiatic 

41.3 55.2 
44.4 50.2 
44.4 52.6 
46.6 56.3 
44.9 54.4 

79.5 : I 60.8 
41.9 61.7 

38.1 47.7 
NIA 47.6 
NIA 46.0 
NIA 1 40.3 
NIA 1 45.7 
NIA 42.9 
NIA 1 44.2 
NIA 49.4 
NIA 44.9 
NIA 45.0 
NIA 42.0 
NIA 1 52.6 

. -. . 

5 approximately 1 mrem per year (see text) 

- 

Annual IAnnual Average Exposure 

Except for the nearest b o w  line exposure for the RMHF, the estimated off-sire doses 
are ememel? low compared to the maximum permissible exposures recommended for the 

Exposure RateolRW 
(mrem) Rocketdyne I State DHS 
181.7 i 20.7 

I 



general population in the xicinity of DOE facilities. The effectiw dose equivalent for an>- 
member of the public: for all pathwa>-s (:combining internal and external dose), shali not escesd 
100 mremy i:abow backgroundi for DOE faci!ities or for SRC 2nd State of California licemed 
facilities .Is &iscussed above, the RMHF boundq- to rhc 2orth of the f a c i l i ~  receives 
estimated a-rerage "propen)- ling' exposure of approximareiy 23 =-em'>: above the loczl 
backgro~mi. Hov-ex-er, this does nor constime 2 dose to the generd public since it lies withi- an 
isolate? area nithout direcr public access. 

Esrimates of the internal dose assume a CCDSGUlt unsheltered CX~OSLIR throughout the yea,  
adjusted for wind direction fiequencv, and therefore conside;abl>- overestimate the actual amd 
averaged doses near the site. Estimated internal radiation doses due io a~aospheric emission of 
rajioacrive materials from DeSoto the SSFL nuclear facilities are sex-era1 orders of 
magnitude belo\\- the radiation stuldzds and are far beloxx- doses from internal exposure resulting 
from natual radioactivin- in air. For &e air pathway onl>-. for DOE operations, the srandard is 10 
m e n > - r  for conmined eEecrive dose equident, as established by EP-A. 

M l i c  exposue to radiation and radioactivity is shonz in Take 5-14 through Tade 5-15. 
These tables present the estimated exposures in comparison to the regu1ato~- standards m.d that 
received au- to natural radioactivi~- in the environment. Dose mlues in the tables represent boii 
internal an& external exposures. 

The general population @erson-remi dose estimates were calcuiated asing C.4P88-PC 
code. This code uses release rate, wind speed, wind direction and frequency, stability fractions, 

" 

and stack height parameters as input data. Population dose estimates are I .6 x 10.' person-rem 
for the SSFL site and 8.4 s lo-' person-rem for the DeSoto site. The coliective effective dose 
equivaleat esrimated for potential area sources in I995 is 7.2 x lo-' person-rem. Inhalation is the 
ody  potential exposure pathwa>- lkelj- to exist. In addition to the doses repofled for the SSFL 
facilities, an additional estimated air pathwa:- dose of 1.0 x 10.' mrem)-r is calcu1a:ed for the 
diffuse area source of TOM. 

Figure 5-7 show the arrangement of the census tract boundaries from the 1990 census. 
Fi-we 5-8 through Figure 5-10 show local population distribution estimates that were 
determined fiom the 1990 Federal census b>- Lrban Decision Systems. Inc.. and modified by 
direct obsen-ation of nearby residential areas around the SSFL site. and the occupational 
population at SSFL. 



Table 5-11. Public Exposure to Radiation and Radioactib-ity 
from DOE Operations at SSFL - 1995 

Radioactive Materials Handling Facilie- (R-blHF) 
Department of Energy (DOE, Exempt from Licensing) 

1. All pathways 

I a. Maximum estimated exrernal dose to an individual 4 3 . 4 ~ 1 0  mremyr 

I b. Maximum estimated internal dose to an individuala -6 1 . 1 ~ 1 0  m m y r  

C'Radiation Protection of the Public and the Environment" 
DOE Order 5400.5,218/90) 

2. Air pathway (reported in h Z S K P s  report) -6 2.1 x 10 mrem:yr 

I Limit (40 CFR 61. Subpart H) 10 mrem!~ 

hhalation and ingestion exposure fiom C.Q88-PC calculation of air pathway; SESI-LL\Ps 
report contains only total air pathway exposure. 

Table 5-15. Public Exposure to Radiation and Radioactivie 
from Rocketdyne Operations at SSFL - 1995 

Rochell International Hot Laboratory (RIHL) 
C.S. Suclear Regulatory Commission 

Special Yuclear Material License No. SPiM-21 
State of California 

Radioactive Material License Yo. 0015-70 

1. Direct radiation at boundar)- 3 . 7 ~  10~mrernyr 

Limits (10 CFR 20.1301, CCR 17 Section 30253) 100 mrem in 1 yr 
I 

2. Airborne (nonnatural radioactivic-) effluent at boundarya 1.7 x lo-'' uCi ml 

Limits (10 CFR 20.1302. CCR 17 Section 30253) 2 x lo-'* yciml 

Use of the EPA computer program. COMF'LY. to determine the air pathway dose from the 
measured radionuclide concentrations for the ventilation exhaust from the RIHL at SSFL 
showed this f a c i l i ~  to be in compliance with 40 CFR 61, Subpart I; at Level 1, the simplest, 
most conservative screening level. 



Table 5-16. Public Exposure to Radiation and Radioactivic 
from Rocketdyne Operations at DeSoto - 1995 

Applied Xuclear Technolo@- Laboratop- (DSlO1) 
State of California 

Radioactive Materials License So. 0015-70 
* 

1. Direct radiation ai boundq- 5.3 s 10.- mrem-r  I 
I I Limits iCCR 17 Section 50253) 100 in 1 yr ! 

I --. Limir (CCR 17 Section 30~>:,i 2 x 10." pCi'm1 I 
T s e  ofthe EPA computer program. COMPLY, to determine the air path\<-a!- dose from the 
measured radionuclide concentrations for the ventilation e .husi  from the .Applied Suclear 
Technolo3- Laboratories at DeSoto sho~x-ed this faci1ir)- to be in compliance xxith $0 CFR 
61, Subpart I, at Level 1, the simplest, most consen-atix-s screening level. 

In spite of the large number of people in the surrounding poplation. the population dose 
estimated for Rocketdyne operations is estreme1:- small. For comparison, the dose received bx- 
the same population from naturally occming radiation is approximatel:- 3 mi!lion person-rem, 
approximately Z billiog times greater thaz th2r estimated for SSFL opera:ions. 

To account for population increases, anal!tical resulis using the 1990 census data were 
multiplied by 1.03. This factor was based on popularion increases in Los .Ugeles and \-ennua 
counties since 1990. 



Figure 5-7. Census Tract Boundaries (1990) within 10 miles of SSFL 
(individual tracts are identified by number) 



Miles 

Figure 5-8. SSFL Site-Centered Demograph>- to 8 km (1990), Showing Sumber of 
Persons Living in Each Grid (daytime employment for SSFL) 



Figure 5-9. SSFL Sitecentered Demography to 16 km (1990), Showing Sumber of 
Persons Living in Each Grid 

68 



Figure 5-10. SSFL Site-Centered Demography to 80 km (1990), Show-ing Sumber of 
Persons Living in Each Grid (heavily populated areas are show-n by shading) 



6. ENVIRONMENTAL NON-RADIOLOGICAL PROGRkM 
INFORMATION 

Rocketdye maintains a comprehensive environmental program to ensure compliance with 
all applicable regulations, to prevent adverse environmental impact. and to restore the quality of 
the environment from past operations. Petroleum hydrocarbon impacted soils resulting from 
underground storage tanks cSTs) have been remediated as tanks are removed. The majority of 
the storage tanks hate been removed. The few remaining USTs contain either sodium or 
radioactive water and are located within concrete vaults and equipped with au~omatic leak 
detection systems. As stated previously. these tanks are exempt from the CST re-rmlations. .After 
an extensive review of past UST closures. it appeared that hvo tanks. KT-3 and UT-55. non-DOE 
tanks located in .Sea IV. warranted further investigation. This determination is based on 
inconclusive closure documentation follo~ing remedial actkities in Februaq and h4arch 1986. 
Rocketdyne is working with the VCEHD on this matter. 

An extensive groundwater remediation program has the capacity for removing solvent 
contamination from approximately one million gallons of groundwater per day at SSFL. The 
major groundwater contaminant in Area IT is mchloroethylene and its de-gadation products. 
Two pilot groundwater extraction system wells have been installed in Area IV and evaluation of 
their performance is in progress. 

The discharge of surface uater at SSFL is rain water or due to the nonutilization of treated 
groundwater and is regulated by the California Regional \g*er Quality Control Board through an 
h7DES permit. The majority of surface u-ater runoff drains to the south and is collected in the 
water reclarnatiorrpond system. Discharges from this system are subject to effluent limitations 
and monitoring requirements as specified in the existing KPDES permit. A small portion of the 
site within Area K generates rainfall runoff to five northwest boundary runoff channels where 
monitoring locations (see Figure 6-1) have been established and sampling is conducted in 
accordance ~irh the northwest slope monitoring program. A11 discharges are periodically 
monitored for volatile organics. hea\?- metals. and applicable radionuclides. in addition to other 
parameters necessarv to assess water qualin-. 

All sources of air emissions at SSFL are subject to the provisions of the Clean Air Act 
(C.A-4) as administered through the California Air Resources Board and the Vennua C o u n ~  .%r 
Pollution Control Dismct PC-APCD). The VCMCD regdates sources of air emissions and 
issues permits that contain limits on pollutant levels and conditions of operation. 





Soil analyses have been and are currently site specific according to the activities generating 
the analyses and potential disposition of the soil. .A wide variee- of analyses are conducted to 
determine the extent of any potential chemical contamination. -411 analyses conducted in Area n- 
at the present time are conducted per appropriate regulations. 

The 1994 S . a A  Title 111 Form R (Toxic Release Inventory) submission was sent to both 
the state and federal agencies by the July 1, 1995 deadline. The forms include questions 
regarding off-site u-aste shipments and air emission calculauons. At ETEC only two chemicals 
met the threshold requirements for CY 1994: ammonia and sulfuric acid. 

The overall annual groundwater monitoring program at SSFL addresses collection and 
analysis of groundwater samples and measurement of the water levels for the 216 Rocketd>ne 
installed wells on-site and 16 off-site private weIls. The locations of these wells within and 
around DOE areas in Area IV are s h o w  on the map of SSFL in Figure 6-2. Groundwater 
quality parameters and sampling frequency have been determined based on historical water 
q u a l i ~  data, location of known or potential sources of groundwater contamination. operational 
requirements of groundwater emaction and treannent systems and regulatory direction. The 
groundwater monitoring pro-gam includes the following parameters, all analyzed using the 
appropriate EPA methods: volatile organic constituents, baseheutral and acid emactable organic 
compounds, petroleum hydrocarbons. and trace metals and common ion constituents. 
Radiological analyses are performed on -moundwater samples from DOE areas in .Area IV and 
offsite. 

A revised Spill Prevention Control and Countermeasure (SPCC) plan was submitted as a 
part of the revised Spill Prevention and Response Plan to the local .L\dIni~Stering .Agency on 
April 1. 1995. The U.S. EP.4 requires the preparation of an SPCC plan by those facilities which. 
because of their location, could reasonably be expected to discharge oil in harmful quantities into 
or upon navigable waters. .4dditionally, an updated hazardous materials inventory was submitted 
to the VCEHD as an update of the business plan on the same date as the SPCC. The hazardous 
materials disclosure fee u-as also submitted. 





Several steps in asbestos pro-gam management have been incorporared into facilip 
renovation and demolition. These generally include assessment or identification of asbestos- 
containing materials (ACMs). abatement activities such as worker protection and surveillance. 
and clearance requirements such as cleanup and disposal. LVithin ./\lea IT, approximatel>- 100% 
of the buildings have been surveyed, and materials in question have been analyzed for asbestos. 

m e r e  required, asbestos abatement nil1 occur when renovation or demolidon projects are 
identified. 

There were no draft or final environmenral impact statements or reports, site assessments: 
or remedial action reports produced during 1995. Additionally. there were no actions taken by 
local authorities relative to CERCLX'SAR4 activities or Iiotices of Violation for the DOE Area. 

6.1 SURFACE WATER 

Rocketdye has filed a Report of LVaste Discharge with the California Regional LVater 
Qua@ Control Board [BWQCB) and has been granted a discharge permit pursuant to the 
Iiational Pollutant Discharge Elimination System (YTDES) and Section 402 of the federal IVater 
Pollution Control Act. The pennit to discharge, SPDES KO. C.40001509, initially became 
effective September 27,1976. The permit was renewed with minor changes effective September 
17,1984 and has since undergone si-gificant modifications subsequent to reissuance on 
December 7,1992. The current permit is in effect through Xovember 10.1997. 

The permit allow-s the discharge of reclaimed wastewater and storm water runoff from 
water retention ponds into Bell Creek, a mbutaq- to the Los Angeles River. in addition to the 
discharge of storm water runoff kom the northwest slope (Area IV) locations. Discharge along 
the northwest slope generally occurs only during and after periods of heavy rainfall (Outfalls 003 
through 007). Excess reclaimed w-ater is now discharged on a continuous basis through the R-?-A 
outfall location (Outfall 002). 

There is no sanitw sewer discharge from SSFL. Domestic sewage is treated, disinfected, 
and discharged to the reteniion ponds. Permit conditions are placed on the operation of the 
treatment plants. Area n-' sew-age is discharged directly to the Area 111 Sewage Treatment Plant 
(STF' 111). 

Of the two retention ponds at SSFL that discharge via the X'PDES permit onl? one 
receives influent from . h a  IV. and is referred to as Pond R-2.4. Influent to the ponds includes 
t e r t i q  treated domestic sewage. cooling water kom various testing operations. and storm water 
runoff. During periods of discharge from the ponds. =gab-type samples are collected for analysis 
b:- a California State certified testing laboratory. Analyses include chemical constituents such as 
h e a y  metals. volatile organics, basemeutral and acid extractable. and general chemistry in 
addition to specified radionuclides. ToxiciF testing is also conducted in the form of acute and 
chronic toxicity bioassays. 



Ir, Sovember 1989, a srorm warer runoff program ~i-as developed and implemente6 in Area 
I" for runoff fiom the northi-est poriion of the site. Five moniroring locations xi-ere selected %at 
include: the Radioactive Materials Handling Fadit>- watershed !Outfall 003), Sodium Reactor 
Experiment wi-atershed (Outfall 0041, the Former Sodim Disposa! Facilin- (Ouifalls 005 an$ 
0061, and behind TlO0  outf fill 0071. R~no~monitor ing is currently conducted a set fonh by 
the TPDES permit referenced above. Furthermore, all surf2ce water progxn activiiies for ihe 
SSFL, including .kea I\-, &I-e k e n  addressed and incorporated into the current SPDES .permit. 
The SWPPP and rhe KPDES permits were bath prepared in zccordance with the currefit federal 
and state regulations. 

The permit goes f;rr beyond the requiremenrs of rhe drinking waxer suppliz regulations ia 
requiri~g much more kequsm sampling and anal+ For Ouifalls 001 a d  002, during periods 
of discharge, and whenever rainfall is greater than 0.: inch, no more ti-.an one sample 2s: week 
needs :o be obtained. During d ~ -  warher flow-, minimum sampling frequenc~ for :hest two 
outfalls shall be once per month. For discharges fiom Outfalls 003.001,001,006, and 1207, no 
more than one sample per wi-eek need be obtained. 

Anal>ticd results fiom 1995 suface waier discharge ewnis and norm ~ 2 t e r  ~ ~ ~ o f i :  are 
shoxin in Table 6-1 through Table 6-7. In the tables, X-4 signifies -'not analyzed". XD signifies 
'-not detected", and SC signifies '-no: calculared". S o  data is shonn for Outklls i,  3.4, 5, 6, and - - 
I tor sumner and fall z discharges from these outfalls occur only during periods of rkn. Ic 
oeneral, applicable release limits are jho\in in the third column of each table. Escqxions a 

include the limit for settleable solids, where the limir does not appi>- for discharges occurrk~ 
du-ing r2iimfill e\-ents (2.g.. Ouualls, 1, 3, 4, 1, 6, and 7): md the limiis for the metals cadmium, 
copper, lead, mercw-, nickel, silverz and zinc, which are based on a calculation thzt is cispendent 
02 the water hardness Î or each particular ~sxnpling event. These ianer limits thus c k g e  wiith 
ex-ery samplinn - ewn:. The limits shomn in Table 6-1 through Table 6-7, for rhcse metzis. 
represeni the lowesr calculated limit from all the sampiing events. The asterisk nest is several of 
the datz for Ourfall 002 for December 23, indicate that the anal>-sis w . ; ~  conducted octside of the 
require2 hold time period. 



Table 6-1. 1995 Analytical Rmultr for NPDEB Water Releases from Ootfall001 
(I'erin~etcr I'ontl) (Sheet I of 3) 
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a h e  - 1  1095 Analytical Results fnr NPDES Watcr Releases from Outfall 001 
(Perimeter I'o~~cl) (Sheet 2 oC3) 

I CONSTITUENT UNITS LIMITS 8Jan 

PLUORANTHENE 

24 Jan 



Table 0-1. 1995 Analytical Results for NPDES Water Releases from Outfall 001 
(I'erin~eter I'onil) (Sheet 3 of 3) 



Tnhlc 0-2. 1995 Analytical R c s ~ ~ l l s  for NPDW Wnlcr Releases from Outfall 002 

I CONSTITUENT UNITS LIMITS w a n  

RADIOACTIVITY 
GROSS ALPHA 16 3.1 $1.3,: 
GROGS. BETA W 15 tl. 3 
TOTAL RADIUM226 A RADIUM 228 6 0.7 + I .  1.6 
TRITIUM m n  I z o , ~  o + I .  IN 
STRONTIUM40 U 0.7 4 .  1.: 



Tahle 6-2. 1995 Analytical Rerulls for NPDES Water Releases from 011tfall002 
(R2A Plume) (Sheet 2 o f  6) 

I CONSTITUENT 



l'flhle 0-2. 1995 Analylical Reaulls for NPI)IW Water Rclenscs from 011lfnll 002 

CONSTITUENT UNITS LIMITS )Jan 



Table 6-2. 1995 Analytical Rer~~lts for NPDKS Water Releases from Outfnll002 
(R2A l h n e )  (SLeet 4 of 6) 

1 CONSTITUENT 



Tahle 6-2. 1995 Analyliral Results fnr NPIIES Water Releases from Oalfall 002 
(It2A I'lu~ne) (Sheet S of 0 )  

TOXICITY - BIOASSAVS 
ACUTE ' 

~ H l l o N l C  

- 
lOJan - 
4 
'ii 
r i  

4 ",A 
r2 
4 
.5 
4 
4 
4 - 
ND 
ND 
ND 
ND - 

iW% 
N A - 
NA - 



'I'able 6-2. 1995 Aunlytienl Results for NPDES Water Releases from Outfall 002 
(R2A Plume) (Slwet L of 6) 

CONSTITUENT 

, . ,- , . . . .- - 

, ,  . . 



T ~ h l e  6-0. 1995 Anrlylicrl Rcsuit~ for NPIIES Water Rclersc~ from Outfall 003 (RMIIF) 

I CONSTITUENT 1 UNITS 1 LIMITS I 4-Jan 

VOLUMC MSCtlAROED 

TEMPERATURE 
TOTAL DISSOLVED SO~IDS 
OIL ANDGREASE 

I CHLORIDE 
FLUOR!DE, 
NITRA~E AND N ~ T R ~ I   AS NI  HOGE EN) 

I SULFATE 
RESIDUAL CHLORINE 
RORON 

GROSS ALVA 
GROSS BETA 
'TOTAL R A W I U M . ~ ~ ~  6 RADIUM 22R 
TRITIUM 
STRONTIUM-W . 

TOXICITY - BIOASSAYS , 

ACUTE K SURVIVAL ' ?OX MINIMUM 95% 
CHRONIC TUC 1 1W 



Tahle 6-4. 1995 Analytical Results for NPDES Water Releases from Outfall 004 (SRE) 



Tnhlr: 6-5. 1995 Annlylicnl Rcsi~lts fur NI'DES Water Relcnscs frnm Osffn11005 (SBP-1) 

I CONSTITUENT UNITS LIMITS 3 Jan 

VOLUME DISCI.IAI*GEU 

TEMPERATURE 
TOTAL DISSOLVED &OLIDS 
on AND GREASE 

I c n ~ o i i ~ ~ t i  
TLUORIOE 
NITRATE AND NITRITE (AS NI'IRWEN) 

I SULFATE 
RESKNAL CHLORINE 
HORON 

INCHES Not Ap~IIci lbla 
MO 160 MOD 

pH UNITS (1.0 TO 0.b 
DEG. F NTE b 1W 

I I I 
RADIOAz-" ..... . 

GROSS ALPHA 

I 
TOXICITY - BIOASSAYS 1 

ACUTE K SURVNAL I 70% MINIMUM I MIX, 
CllRONlC 'IUC I 1 

- 
Jar - 
N A 
N A 
N A 
NA 
N A 
N A 
N A 
N A 
NA 
N A 
NA 
N A - 
N A 

N A 
N A 
N A 
N A - 
NA 
N A - 
NA 
N A 
NA 

N A 
N A 
N A 
NO 
N A 
NA 
NA 
NA 
N A - 



T I C  - 0 .  1995 Annlyticr~l Results for NPDES Water lteleascs from Outfall 006 (SDP-2) 

, 

,, . !!A w ..,,. 
NA ,,. ..., ,. 
N4 
N A 
NA 

" NA 
w... , 
NA 

' UA 
NA 
N A '  - 



Tahlc 0-7. 1995 Analytical R e s ~ ~ l t s  fnr NPDES Water Rclcase~ from 011lfall007 ('1'100) 

I CONSTITUENT UNITS LIMITS 4Jan 10Jan 

I 
TOXICITY - BIOASSAYS 

ACUTE %SURVIVAL 70% MINIMUM IM1% 100% 
?IRONIC TUC 1 1 NA 

PRIORITY POLLUTANTS 
COPPER U@ N d  Slated 20 NA 
ZINC uwl Not Slatad 4'? N A 
ALL OTHERS ND N A 



Atmospheric pollutant discharge limitations are imposed by YC-APCD Permit 0271 on 
natural gas personnel comfort space heaters, boilers in various buildings in Area n-. several 
natural gas.oi1-fired sodium heaters operated by ETEC for component testing, and the Kalina 
facilic. The permit for 1995 was issued July 7. 1995. The permit for 1996 was renewed on June 
13.1996. 

VC-APCD Rule 73.15. as adopted in March 1989 and revised in December 1991. sets limits 
for oxides of nitrogen POxj and carbon monoxide (CO) emissions on boilers. steam generators, 
and process heaters. The Sodium Component Test Installation (SCTI) finished installing the new 
low-NOx burners in 1991 as well as the carbon monoxide continuous emissions monitoring 
system. An extended variance to the rule \\-as applied for and -gamed, running through December 
3 1. 1992 to allow for source testing and adjusting of the H-1 and H-2 sodium heaters and the H- 
101 boiler to bring them inlo compliance. Further extensions of the variance were panted to 
November 30, 1994. ETEC operated under Variance 592-5 until the amended Rule 74.15 was 
adopted on November 8.1994. VCAPCD is in the process of revising permit So.  0271. ETEC 
has been assured by VC-APCD that ETEC is not in violation as long as VC-AF'CD is processing 
the permir renewal. 

-4 permit modification application was submitted to VC.4PCD on June 3, 1994 to update 
the permit for language changes. revisions to existing conditions and proposed operations. 
Included w-ere changes to the Kalina Plant operations that raised the permitted ammonia 
emissions from 9.3 tons per year and 2.12 lb per hour to 51 and 80, respectively. The current 
permit reflects these changes. 

A groundwater monitoring program has been in place at the SSFL site since 1981. This has 
been accomplished largely under the direction and guidance of the regulato~ agencies, RWQCB. 
Los Angeles (responsible during the period 1984 through July 1989) and Cal-EP.4 DTSC (since 
August 1989). During rhe investigation, 232 on-site and off-site wells have been installed and 
monitored. Ten off-site wells are near the northwest boundary. Ninety-three of these wells are in 
the Shallow Zone. and 139 (including private off-site wells) have been drilled into the 
Chatworth Formation, the indurated sandstone that constitutes the dominant aquifer underlying 
the facility. In Area IV, the lower pond at the Former Sodium Disposal Faciliv (T886) was 
identified as a potentially chemically impacted area. and subsurface soil samples were taken at 
numerous locations. Chemically and radiologically impacted soils were removed from the T886 
site. 

Routine qmterly chemical and radiological m o n i t o ~ g  of the wells is conducted 
according to the monitoring plan submirted to the lead agency for the groundwater pro-pun. 



Quarterl>- reports are submined to the regulator)- agencies at the end of the first three quarters. 
.h annual repon is submined after the monitoring for the fourth quarter is completed. 

H!-drogeologic studies at SSFL describe TWO groundwater systems at the site: a shallow-, 
unconfined system in the alluvium (surface mantle soils~ of the Burro Flats area and along the 
ma-jor drainage channels, and a deeper fracme conzolled groundwater s!-s:em in the Chatsworth 
Formation sandstone (bedrocki. The alluvium is composed of a heterogeneous mixture of 
s a d ,  sand, silt. and clay, which are  how^ to haw hydraulic conductivities ranging from 0.1 to - 
100 galday~ft'. I15ater levels in the allux-ium respond to recharse resulting from precipitation 
and runoif: and may v q  considerably benveen wet and w- periods. 

The Chatsworth Formation is composed of weil-ionsolid2ted, majsivelv bedded 
sandstones nith interbedded layers of siltstone and cia!-stone. The formation may be as thick as 
6,000 ft at the SSFL site. Tihe regional direction of groundwater ilow in the fonn2tion is probald>- 
raclial1:- off-site toward the surroumiing lo\\-lands. The permeability of the Chats\vorth Formation 
is wr)- low except along open fractures. Groundwater within fractures occurs mostly under 
confined conditions. 

The h~drogeologic environment at the SSFL site is a dynamic system. The groundwater 
system is recharged by precipitation migration through fractures and from unlined ponds and 
drainage channels. Because of ihe meager raiddl in the are2 and the relatidy large variability 
in annual precipitation. groundwater recharge is low and may \-an- greatly fro= year to !-ear. 
Specific pathways of possible transport of contaminant-bearing groundwater along fracrae zones 
are difficult to predict on the basis oithe we11 daa. Fracture zones var)- widel!- in frequent!- ar,d 
oeome?. Water transmining characteristics also v q  from one location to the o the r s  well as .. 
from one specific depth to another. Sot  all fractures are water-bearing. Recharge over h, area 
ma!- also \-ar)- over both space and time. 

The solvents found in the groundwater include trichloroetiiylene [TCEj and its family of 
degradation products. The resuirs ofthe analyses of the Area 11- wells have been documented in 
the '-.Area I\- (Phase 1111 Groundwater Inwstigation Repon" prepared for Rocketdyne b!- 
Grounciwater Resources Consaltants, Inc., in December 1992. s we11 as in their 1995 .I\nnuaI 

Repon. 

The bulk of the Area I\- shallow groundwater is seasonal and dependent upon rain n a n d  
drainage panems. The surface water sampling occurs rarel!- because it is rain-prompted. 
Documenzxion oithese rainfall events since Sovember 1989 has been submined to the 
California RIVQCB iLos Angeles u e a l  

Three existing TCE occurrences in the northwest part of .kea IY were monitored in 1995. 
The TCE occurrences are shoxvn in Figure 6-2. As indicated in the figure. nvo of the three 
occurrences [north and sourhi have spread slightl!. off-site to the northwesr. The remaining 
occurrence may also extend offsite. hox~vei. no data are available because this area is located in 



inaccessible terrain. The installation of nine new monitor wells in 1993-1991 detected no new 
off-site plume of degraded groundwater near Area I\:. 

The shallow zone well RS-28. one of the two on-site wells within the TCE occurrence (KO. 
1.  fig. 6-3). recorded 59 us1  TCE in August 1995. The other well. a Chatsworth Formation well 
0 - 3 0 )  sho~ved 18 to 29 ugl TCE in 1995. Both wells were installed in 1989. RD-34.4: an 
off-site Chatsworth Formation well (shallow-est wc11 of a three-well cluster constructed in 1991). 
within the same occurrence also recorded a decrease in the range of the TCE concentration. It 
showed less than 0.4 to 19 ugl TCE in 1995, compared to 16 to 39 pg 1 in 1991. RD-63. an 
extraction well installed in 1994 for the pilot extraction tesr in the area, recorded 7.5 to 11 pg'l 
TCE in 1995. 

The Chatsworrh Formation well (RD-7). the only well within the occurrence 0-0.2. F ig ie  
6-31 southwest of TO59. also recorded a TCE concentration of 47 to 55 ug 1 in 1995 compared to 
37 to 38 p g l  in 1994. Since its construction in 1986, RD-7 generally maintained the TCE 
concentration in the 16 to 35 pg1 range xvith peaks ranging up to 130 ye 1. 

RD-25, located southwest of TOj9, continued to exhibit perchloroethene (PCE). In 1995, 
the well recorded 32 to 42 ugil PCE, compared to 29 to 32 ~ g 1  PCE in 1994. From 1989 to 
1993, the well showed less than 1 to 39 pgd PCE. 

Three wells, a Chatsworth Formation well (RD-544, shallowest of the three bedrock well 
cluster constructed in 1993) and two shallow zone wells (RS-18 and RS-54) of the occurrence 
(Xo. 3, Figure 6-3) near T886; recorded a si-gificant increasing trend in TCE concentration 
during 1993 10 1994. TCE in RS-54 decreased from a 1994 range of 2300 to 4500 p g l  to the 
1995 range of 1700 to 2800 pgl. RD-54.4, constructed in 1989; showed 200 to 390 u@l TCE in 
1995 compared to 190 to 320 p g l  in 1991. RS-18, mostly dry since its construction in 1985 to 
1991, recorded an increase in TCE from 2,700 ugl in 1993 to 3,200 p e l  in 1993. RD-21 and 
RD-23: hvo Chatsworth Formation wells installed in 1989 recorded an increase in TCE from 88 
to 1,600 pg1 in 1994 to 350 to 2200 p g l  in 1995. RD-33A, an off-site Chatsworth Formation 
well (shallow-est well of a three-well cluster constructed in 1991) of the occurrence, showed 3.0 
to 6.3 p@l TCE in 1995, compared to 2.4 to 9.5 pgl TCE in 1991. 





The Interim Xell Construction Plan for the most recent phase of monitor well installation 
and testing at SSFL started in 1993 and was completed in 1991. The Interim Well Construction 
Plan was approved by Cal-EP.4 DTSC in November 1992. Eight neu Chatsworth Formation 
wells were constructed in Area IV and off-site northwest of Area IV with DOE funding. Six of 
these wells were drilled as two well clusters. each with three wells. One of these hvo clusters was 
drilled in the T886 area as required by the 1886 closure. The other cluster was located oti-site. 
down gradient and west of the RMHF area. An off-site well was also drilled down gradient of 
T886. The eighth well was drilled south of T886 near the Burro Flats Fault. In addition to the 
eight Chatsworth Formation wells. one shalloa mne well (RS-54) w-as also completed in the 
T886 area. The new wells are designed to characterize the hydrogeologv and water qualip- of 
knomn groundwater contamination, horizontally and vertically and in relation to the potential 
source areas. The drilling for the DOE-funded wells started in hlay 1993 and was completed in 
June 1994. 

A proposed plan for the construction and testing of two pilot groundwater extraction 
s: stems in Area IV was submitted to DTSC in August 1993. Folloming the approval by DTSC. 
one well was installed for an extraction test at RhlHF in May 1994 and two wells were installed 
at T886 in May and August 1994. .XI1 three wells were located within the Area IV boundary. The 
goal of the project was to develop a full-scale. long-term system needed to contain. extract. and 
treat degraded groundwater at Area IV. Both tests were completed in 1995. 

The test at R!IW included installation of an extraction well, and treatment of the extracted 
water in a portable carbon adsorption treatment unit. Results indicate the effectiveness of 
groundwater expaction in the test well at mlHF in creating a capture zone for degraded 
groundwater. The capture zone exended up to 200 0 down-dent of the extraction well. Two - 
new w-ells were installed for the test at T886. Cyclic pumping of one to three \veils was 
conducted in the test at T886, an area characterized by low yield of groundwater. The evaluation 
of the results is in progress. 

Additional remediation treatment options for Area I\- degraded groundwater are under 
consideration. These include conventional methods such as an air-stripping tower unit or a 
pomble carbon adsorption unit or newly emerging enhanced remediation technolo@. 

In 1995; geophysical and hydrogeologic testing was conducted at RD-7 well and vicinity. 
The average depth of bedrock at the site was determined to be at approximately 15 feet by the 
seismic survey. Hydrologic, geologic, and geophysical testing showed the presence of vertical 
sections in the well with hydraulic conductivity ranging f?om 0.029 to 0.73 feet per day. 



7. ESVIROXMENTAL I\-IOSITORISG PROGRQI QUALITY 
COSTROL 

This section describes the qualiF assurance iQ.4) elements that are incorporated into the 
Rockerdyne rzidiological analysis program to e n s m  that data prodcced are as rnemingfd as 
possible. 

Tne following elements of quality control are used for the Rocketdyne program: 

1. Reagent Quality - Certified grade counting gas used. 

2. Laboratop- Ve~tilation - Room air su~plj-  is controlled to minimize temperanue 
variance and dust incursion. 

3. Laboratory Contamination - Periodic laboratory contamination surveys for fixed and 
remox-able surface contamination are periormed. Areas aie cleaned routinely and 
decontaminated \\-her, necessary. 

1. Control Charts - Background and reference source control charts for cour~ing 
equipment are maintained to evaluate jtabilir). and response characteriaics. 

5. Laborato~ Intercomparisons - Rocketdyne participates in the DOE EML-Q.I\P. 

6. Calibration Standards - Counting standard radioactii-ic- !--2ues are traceable to *e 
KIST  prima^ standarcis. 

7.1 PROCEDURES 

Procedures followed include those for sampk selection; sample collection; packaging, 
shipping, and handling of samples for off-site analysis; sample preparation and amlysis: the use 
of radioactix-e reference standards; calibration methods and instrument Q.4; and data evaluation 
and reporting. 

7.2 RECORDS 

Records generally cover the follo\*ing processes: field sample collection and laboratoy- 
identification coding: sample preparation method: radioactix-ic measurements (counting') of 
samples. instrument backgrounds, and analytical blanks: and data reduction and wriiication. 

Quality control records for laboratory counting systems include the results of 
measurements of radioactke check sources, calibration sources, backgrounds, and blanks, as well 

as a complete record of all maintenance and service. 

Records relating to overall laboratory performance include the results of analysis of 
inter1aborato~- cross-check samples and other qualip control analyses; use of standard 
(radioactive) reference sources; and calibration of analgical balances. 
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Figure 7-1. Quality Assessment Program Results for Q-P-XLII 

Samples Acceptable - CUP-XLIII 
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Figure 7-2. Quality Assessment Program Results for QAP-XLIII 

7.3 QC-UITY .L%WEL.VCE 

Rocketdyne pamcipates in the DOE Qualiv Assessment Pro-pun (QAP) operated by the 
Environmental Measurements Laboratory (EbE) in Nevi York for radiological analyses. During 
1995, nvo sets of samples were distributed: QM-XLII and QAP-XLIII (Refs. 15 and 16). In 
199$, EML analyzed the QAF' historical data for air filter, soil, vegetation. and water samples 
from 1982 through 1992 to generate representative control h i t s  for the performance evaluation 



of anal>tical sen-ices. The individual data values reported b>- the participating laboratories were 
normalized to the EML reference value, and the normalized vdues were grouped into percentiles. 
The middle 70% of all historical reported values (from the 15th to 85th percentile) was 
establishd as acceprabk the n2XT 10% on both sides of the XF~o--th2 5th to 15th and 85th to 
9% percentiles--as accepabk with mnming. Results outside this 90% band were considered 
nor acceptahie. 

Resdcs of Rockerd>-ne (RD!. DataChern (DC',, and T\l.%~sorcal anal>-ses, and the ax-aane - 
for all laboratories, are shown in Figure 7-1 and Figure 7-2 for Q.L\P-XLII and QM-XLIII, 
respecrivelv. Although these compariso~l~ involve sample tyes ,  geometries, and analyses that 
ars nor part of ths routine procedures ar the Rockerd~ne laboratorv, historical review of the 
Rocketdne resuits and those of the other iaboratories has generally s5oxix a similar l e d  of 
quality. This remains the case for the present results for \i-ater samples for Q.-\P-SLII and Q-Q- 
XLIII. and for soil and x-egetation samples for Q-4P-XLIII. DiEerences with the other 
laboratories are noted, however, in h e  air samples for both Q-4P-XLII (30% acceptance) an5 - 
XLIII j18% acceptancei, and in the soil an& vegetation samples for Q.4P-XI1 where all 
Rocketdyne results were outside the acceptable and ac~eptable-\ii&--~varmng boundaries 

In 1994, Rocketd>ne performed several calibrations on the analysis equipment, which 
resulted is some improvement in the percent acceptance for air samples 12% for Q-4P-XLI). 
The level of agreement for Q.I\P-XI1 and Q-Q-XI11 are consisrenr with this level of 
acceptance. Additional investigation ma! be conducted to attempt to further improx-e the 
ageement in the air filter analyses, including the use of 2 newly purchased radiarion standard. I: 
is noted, however, rha: no quantitative air filter anaiyses are conducted by Rocketdge for 
enviromental use. A11 quantitative en\-ironmental air samples for the site are anal>-zed by 
ouiside laboratories. For the present report, en\-ironmental sample data reported i r  Tabie 5-1 and 
Tabis 5-2 were perbmed by DataChem Laboratories (Salt Lake C~F, Utah). The DataChem air 
filter results for Q.L\P-XLII and Q.I\P-XLIII were 81% and 60% accepiabls, respectively. These 
d u e s  are close to or above the averages for all 1abora:oriec. 

The Q.4.P soil and vegetation sam~les iZOO g and 100 g, respectivelyi are significantly 
smaller than the t>~ical600 g sample size used at Rocketdyne for similar anal>-ses. By adding 
inen filler material and adjusting the sample geornemes, the percentage 2~ieptaDle was increased 
f?om 0% in Q-Q-SLII to 100% in Q.4P-XLIII for these nvo analyses, we11 abox-e the rate for all 
laboratories. Quantitative soil analyses for the -4rea I\: (Table 5-10] and T886 (Table 5-12:, 
surveys were conducted b>- TM%:Xorcal (Richmond. C.4). The TM4~Xorcal soil results were 
100% acceptable for both intercornparisons, also well above the average rate for all laboraiories. 
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