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1.0 EXECUTIVE SUMMARY 

Rocketdyne currently operates three major sites in the San Fernando Valley/Simi Valley area, 
for manufacturing, testing, and research and development (R&D). These operations include man- 
ufacturing liquid-fueled rocket engines, such as the Space Shuttle Main Engine (SSME); testing 
rocket engines, lasers, and heat-transfer systems and R&D in a wide range of high-technology 
fields, such as the electrical power system for Space Station Freedom. Previously, this work included 
development, fabrication, and disassembly of nuclear reactors, reactor fuel, and other radioactive 
materials, but this work was essentially terminated in 1987. Subsequently, efforts have been directed 
toward decontamination and decommissioning @&D) of the previously used nuclear facilities and 
associated site areas. 

The results of environmental monitoring indicate that there are no significant sources of unnat- 
ural radioactive material in the vicinity of the -&ketdyne sites. The atmospheric discharge of radio- 
active materials and direa radiation exposure are the only potential exposure pathways to the gener- 
al public from Rocketdyne nuclear operations. All liquid radioactive wastes are processed for 
subsequent disposal at Department of Energy (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. With the 
exception of negligible concentrations of mtium, which exceed those naturally present, only natural 
radioactivity has been found in this water. 

The nonradiological monitoring program has increased, with more extensive sampling of the 
groundwater at Santa Susana Field Laboratory (SSFL), and at the De Soto and Canoga sites. Extrac- 
tion of volatile organic compounds from contaminated groundwater at SSFL is continuing and is 
effective in reducing remaining contamination levels and in impeding the migration of this contami- 
nated water off-site. Surface discharges of this water, after use in rocket-engine testing and other 
indusm-a1 purposes, are analyled and show only minor exceedances related to turbidity and alkalin- 
ity, both of which seem to be natural effects. 

Radioactivity in the facility ventilation exhausts, and in the environment, is analyzed to assess 
any impact of the remaining nuclear-related operations on the public and the environment. Little 
radioamvity is dispersed by these operations and very little is released to the environment, due to 
highly effective filtration systems. Only small amounts of nonnatural radioactivity are found in the 
exhaust effluents and only minor concentrations of mtium, slightly above natural levels, are found in 
groundwater. With the exception of localized areas of facility and soil contamination, only natural 
radioactivity can be detected. 

Estimated doses to the public, which could be due to airborne releases and direct radiation, are 
far below the allowable levels, being tens-of-thousi&s to millions of times lower than the applica- 
ble limits. 



The radiological monitoring prognun, which had been developed, and had evolved, in re- 
sponse to nuclear reactor testing and reactor fuel fabrication and disassembly, has been wrrespond- 
ingly reduced to meawing facility exhaust efauent and specific or special environmental conditions. 

As attention has been docused on Rocketdyne operations, increasing regulato~y attention has 
resulted in citations for a variety of administrative and technical violations related to the environ- 
ment, waste handling, and monitoring procedures. Efforts have been made to wmmunicate full ex- 
planations of the situation by using an agencylpublic work group and bus tours at SSFL Legislative 
requests for various forms of epi&miological studies have been unresolved and remain for further 
action. 



2.0 INTRODUCTION 

This annual report discuses environmental monitoring at three manufacturing and test opera- 
tions sitesoperated in the Southern California area by the Rocketdyne Division of Rockwell Interna- 
tional Corporation. These are identified as the Santa Susana Field Laboratory (SSFL.), the De Soto 
site, and the Canoga site. These sites have been used for manufacturing, R&D, engineering, and 
testing in a broad range of technical fields, primarily rocket engine propulsion and nuclear reactor 
technology. The De Soto and Canoga sites are essentially light industry with some laboratory-scale 
R&D and have little potential impact on the environment. The SSFL site, because of its large size 
(2,668 acres), warranted comprehensive monitoring to assure protection of the environment. 

SSFL consists of four administrative areas used for research, development, and test operations 
as well as a buffer zone. The arrangement of these areas is shown in Figure 2-1. 

A portion of Area I and all of Area I1 are owned by the U.S. Government and assigned to the 
National Aeronautics and Space Administration (NASA). A portion of Area IV is optioned to the 
Department of Energy (DOE). 

The purpose of this report is to present information on environmental and effluent monitoring - - - - - 
primarily for the regulatory agencies involved in controlling operations with nuclear and radioactive 
materials, i-e., the U.S. DOE, the U.S. Nuclear Regulatory Commission (h'RC), and the California 
State Department of Health Services (DHS), ~ a d i i o g i c  Health Branch (RHB). For that reason, in- 
formation concentrates on Area IV at SSFLas this is the site of the former nuclear operations. While 
the major realm of interest is radiological, this report also includes some discussion of nonradiolog- 
ical monitoring at SSFL 

Areas I. It, and III have been used for developing and testing rocket engines and propellants, 
lasers, and other energy technologies since 1954. No operations with nuclear materials were con- 
ducted in those areas Since 1956, Area IV has been used for work with nuclear materials, including 
fabricating nuclear reactor fuels, testing nuclear reactors, and disassembling used fuel elements. This 
work ended in 1987 and subsequent effom have been directed toward D&D of the former nuclear 
facilities. 

Work in nuclear energy R&D in what has become the Rocketdyne Division of Rockwell Inter- 
national Corporation began in 1946. During the evolution of these operations, small test and dem- 
onstration reactors and critical assemblieswere built and ooerated reactor fuel elements were fabri- . 
cated, and used reactor fuel elements were disassembled and declad These projects have been 
completed and terminated over the past 30 years. Most of this work was performed at SSFL and is 
described in detail in "Nuclear Operations at Rockwell's Santa Susana Field Laboratory-A Factual 
Perspectiven (refer to the bibliography, AppendixB). No work with nuclear materials has been con- 
ducted since 1987, and the only work related to these operations during 1990 was the ongoing clean- 
up of the Rockwell International Hot Laboratory (RIIIL) and continuing decontamination of the 
remaining nuclear facilities. 



Fimm 2-1. Santa Susana Fkld Laboratory Site Anangemcnt 



The nuclear operations have been conducted under State and Federal licenses and under con- 
traa to DOE and its predecessors. In Oaober 1989, the NRC Special Nuclear Materials Iicense was 
amended to permit only a minor amount of nuclear material for research purposes Since then, the 
license has been further amended to permit only decommissioning operations. 

The location of these sites in relation to nearby communities is shown in Figures 2-2 and 2-3. 
Undeveloped land surrounds most of the SSFL site. There is occasional cattle grazing on the south- 
em portion and some avocado orchard ranching at the northeastern boundary. No significant agri- 
cultural land use exists within 30 km (19 miles) of the SSFL site. While the land immediately sur- 
rounding SSFLis undeveloped, at greater distances there are the normal suburban residential areas. 
For example, 2.7 km (1.7 miles) toward the northwest from Area N i s  the closest residential pomon 
of Simi Valley. The community of Santa Susana Knolls lies 4.8 km (3.0 miles) to the northeast, and a 
small truck farm exists approximately 7 lun (4.4 miles) to the northeast. The Bell Canyon area begins 
about 2.3 km (1.4 miles) to the southeast, and the Brandeis-Bardin Institute is 2.9 km (1.8 miles) to 
the north. A sand and gravel quarry was operated approximately 2.4 km (1.5 miles) to the west but is 
now deserted. 

The Los Angeles basin is a semiarid region whose dimate is controlled primarily by the semi- 
permanent Pacific high-pressure cell that extends from Hawaii to the Southern California coast. The 
seasonal changes in the position of this cell greatly 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 to 
moderate precipitation with northerly and northwesterly winds. 

The release of airborne material at De Soto for summer season weather conditions would gen- 
erally be under a subsidence inversion into an atmosphere that is typical of slight neutral to lapse 
conditions. Nocturnal cooling inversions although present, are relatively shallow. During the 
summer, a subsidence inversion isprernt almost everyday. Contmy to the situation at De Soto, the 
base and top of this inversion usually lie below the elevation of the SSFLsite. Thus any atmospheric 
release from the SSFLsite under this condition would result in Pasquill l)pe D lofting diffusion con- 
ditions above the inversion and considerable atmospheric dispersion, prior to any diffusion through 
the inversion into the Simi or San Fernando Valleys. In the winter season, the Pacific high-pressure 
cell shifts to the south and the subsidence inversion is usually absent. The surface airflow is then 
dominated by frontal activity moving easterly through the area, resulting in high-pressure systems in 

- - 

the Great B- region. Fr&l p&ges through the area during winter are generally accompanied 
by rainfall. Diffusion characteristics are highly variable depending on the location of the front. Gen- 
erally, a light to moderate southwesterly wind precedes these frontal passages introducing a strong 
onshore flow of marine air and produang lapse rates that are slightly unstable. Wind speeds increase 
as the frontal systems approach, enhancing diffusion; The diffusion characteristics of the frontal pas- 
sage are lapse conditions with light to moderate northerly wink Locally, average wind speeds for 





Figure 2-3. Area Stirrounding SSFI, (lie Soto Site i s  Due East of SSFI,, 
ttt Right E'rlge of Photo, ("anoga Cite i\ at I,ower Right) 



the various stability categories range from 0 to about 4.4 mls with the greatest frequency o d g  
for winds from the north to northwest sectors. 

Surrounding the De Sou, and Canoga complexes is light manufrchlring, other commerdal es- 
tablishments, spa~ment buildim and single-family houses. With the exception of the Padfic 
Ocean about 20 km (12 mi) south. no recreational of water of mtmmthy size is located in 
the surrounding area. Four major reservoirs providing domestie water to the greatu L09 Awles 
area are located within 50 km (30 miks) of SSFL Hoanver, the dasest reservoir to SSFL (Bard 
Reservoir) ismare thaa 10 lun (6 miks) from Area IV. TBe nearest gnsundwater well that is used for a 
municipal water supply is more than 16 km (10 miles) from Area N, north of Moorpark. 

The SSFX site (Figure 24) Occupies 2,668 acres located in the Simi Hills of Wntura County, 
approximately 48 km (30 miles) northaMt of downtown Los Angela The SSFL site is situated on 
rugged terrain which t y p h  mountrin ueas of recent geological age. ElePations of the site vary 
from 500 to 700 m (1,650 to 2,250 ft) above sea level (ASL). Rodcmfl Internatid- and DOE- 
owned facilities (Figure 2-5) &arc the Area IV portion of this she. 

Within Area IV of the -site is a 90-acrc g o v c r a m c n t ~ d  arm where DOE 0wtr;lct 
activities are combed. Most of the work is paformed by the EaLally'lbdmdo8 Engineering Cen- 
ter (EXEC). The major operPtiolul d e a r  installation within theDO&optiOIMd oresis the Radio- 
active Materials Disposal Facility O F ) .  Thin facility has been usad Bw stone of sealed irra- 
diated fuel and for paapsing tpdioactive wastes resulting from mdear Wty decommissioning 
operations. Nonudeartuslhsbsen~tattheRMDFsiaec~d1989wheathelsstpacLage~ 
of disassembIed Fermi fuel m r e  rhipped to d c r  DOE site. Rdiooctively contaminated water 
from the deconEamirrPtiion openths is eMporooedmd the sludge isdriedauddirposed as packaged 

test vault of Buildiq M59. 

Scaledracliotimso~irceacueraedatsrmPlfacili~forproaessdtorin~TheSSFLsite 
also contains Wties in which o p e r o ~ w i t h  nudear materials hmedby the NRC and radioac- 











radiation andlor radioactive materials involve R&D. These include sealed sources and allays acti- 
vated by charged-particle irradiation. 

2.1 FACILITY DESCRIPTIONS 

2.1.1 De Soto Site 

2.1.1.1 Building 104 - California State-Liecnscd Activities 

Operations at Building 104 that may generate radioactive effluents consist of research studies 
in applied physics and chemistry. & l y  minimal quantities of atmospheric effluents are re- 
leased from the building to.uncontrolled areas. No liquid effluents are released. Major quantities of 
radionuclides present are limited to Co-60 and 0-137 in encapsulated form. (~hecs-137 sources 
were returned to a DOE site in March 1991). 

2.13 Santa Susana Field Laboratory Site 

2.1.2.1 RML - NRC and California State-Licensed Activities 

Operations at Building 020 that may have generated radioactive effluents in the past consisted 
of hot cell examination and decladding of irradiated nuclear fuels and examination of reactor corn- 
ponents. Only atmospheric effluents are released from the building to uncontrolled areas. During 
1990, only decontamination of the facility was done. No radioactive liquid waste is released from the 
facility. Prior radioactive material handled in unencapsulated form in this facility included the 
following radionuclides that are present in minor amounts as facility contamination: U, Pu, as wn- 
stituents in the various fuel materials and Cs-137, Sr-90, and Pm-147 as mixed fission products. 

2.12.2 RMDF - DOE Contract Activities 

Operations at Buildings 021 and 022 that may generate radioactive efnuents consist of the pro- 
cessing, packaging, and temporary storage of liquid and dry radioactive waste material for disposal. 
Only atmospheric effluents are released from the building to uncontrolled areas. No radioactive 
liquid waste is released from the facility. Contamination from nuclear fuel and decontamination 
operations contains uranium and plutonium plus Cs-137. Sr-90, and Pm-147 as mixed fission prod- 
ucts, and Co-60 and Eu-152 activation products. 

2.1.23 Building M59 - DOE Contract Activities 

Operations at Building T059 that may generate radioactive effluents consist of removal of acti- 
vated steel and concrete as part of the D&D of this former Space Nuclear M l i a r y  Power (SNAP) 
reactor ground test facility. Only atmospheric effluents are released from the building to uncon- 
trolled areas. No radioactive liquid waste is released from the facility. Activation products consist 
primarily of Fe-55, with significant amounts of Co-60, some minor amounts of Eu-152, and trivial 
amounts of H-3. 



213.1 Manufeduriug kLIlitk3 Engaged in DOD and NASA Activities - California 
sta*Lkcnacd 

Manufacturing quality murance inspection by X-ray techniques is performed at the Canoga 
complex Some limited State-liansed resear& work requiring the incidental use of small quantities 
of radioactive materials including charg&particle activated steel, Cf-252, and Ru-106 is also done 
there. No nuclear activities arc conducted at the Canoga complex. 



3.0 COMPLIANCE SUMMARY 

The results of environmental monitoring indicate that there are no significant sources of non- 
natural radioactive material in the vicinity of the Rocketdyne sites. The atmospheric discharge of 
radioactive materials and direa exposure are the only potential exposure pathways to the general 
public from Rocketdyne nuclear operations. All liquid radioactive wastes are processed for subse- 
quent disposal at DOE disposal sites. Liquid radioactive wastes are not released into the environ- 
ment and do not constitute an exposure pathway. Groundwater and surface water are sampled and 
analyzed to assure detection of any artificial radioactivity. With the exception of negligible concen- 
trations of tritium, only natural radioactivity has been found in this water. 

3.1 RADIOLOGICAL 

3.1.1 Compliance Status 

The maximum individual annual exposures estimated for persons at the site boundaries and 
also at nearby residences are small when compared with natural radiation and with all applicable 
guidelines. Airborne pathway dose estimates were calculated by use of AIRDOS-PC for nonnatural 
radionuclides identified in the effluent from each nuclear facility. All estimates for the maximum 
hypothetical dose are far below the Environmental Protection Agency (EPA) National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) standard. The external radiation exposure 
estimates at the maximum exposed boundary location and at the nearest residence are based on re- 
sults for site ambient radiation dosimeters and several facility workplace radiation dosimeters. 

The external annual exposure resulting from operations conducted at the RMDF is estimated 
to correspond to a dose of about 45 mrem, above natural background, at the nearest boundary-line 
location and a calculated dose less than 0.0002 mrem for the nearest residence. These values are 
below the DOE long-term limit of 100 mrerntyr as specified in DOE Order 5400.5 "Radiation Pro- 
tection of the Public and the Environment" (218190). The boundary-line exposure is a conservative 
estimate of potential dose, in that the rugged terrain at the site boundary nearest the RMDF pre- 
cludes anything more than the rare and temporary presence of any person at that location. These 
values were determined by calculating the exposure expected at the boundary and nearest residence 
on the basis of the highest annual result for area dosimeters in place around the facility. For the 
nearest residence, radiation attenuation by the air reduces direct radiation to practically nonexistent 
levels. In addition, intervening irregular rock formations and hills completely shield off-site loca- 
tions from the radiation sources. Essentially only natural background radiation inherent to the resi- 
dence location would be present. 

Boundary-line direct radiation exposures for the State of California and U.S. NRC-licensed 
operations at other Rocketdyne facilitieswere well below applicable dose limits. These are the NRC 
and State of California limits of 500 mremlyr, 100 inremlwk. and 2 mremlhr. 



The external annual expowre resulting from operations conducted at the NRC-licensed RML 
is estimated to correspond to a calculated dose of about 0.02 mrem at the nearest boundary-line 
location and a calculated dose less than 0.002 mrem for the nearest residence. 

For the De Soto site, airborne pathway dose estimates at the boundary and at the nearest resi- 
dence do not differ significantly from zero. Estimates of the external radiation exposure at the 
De Soto boundary (0 +. 0 2  mrem) and at the nearest residence (0 a 0.1 mrem) are based on the 
difference between the Gamma Irradiation Facility dosimeter measurement and the average of all 
off-site dosimeter measurements. Therefore, doses due to these operations are not measurably dif- 
ferent from zero. 

Small amounts of radioactive materials may be released in ventilation exhaust from facilitiesat 
SSFLand at De Soto, along with naturally occurring airborne radioactivity. These releases are mini- 
mized by the use of high-efficiency particulate air (HEPA) filters, and are monitored by sampling the 
workplace air and the exhaust effluent. Radionuclide-specific analyses determine the radioactive 
composition of the effluents, and maximum off-site doses at the nearest residence are estimated by 
use of the EPA computer program AIRDOS-PC. 

Tkae doses are estimated to be 1.2- mremlyr for releases from RMDF, 6.OE-10 mremlyr 
for releases from Building M59, and 1.4- mremEyr for releases from RML at SSFL, and 1.9E-5 
mremEyr for releases from Building 104 at De Soto. The applicable limit for RMDF and M59 (com- 
bined) is 10 mremlyr, as specified in 40 CFR 61, Subpart H. Potential releases from these facilities 
are so low that, even d g  absence of HEPA filters, estimated doses would be below the level 
requiring continuous monitoring and compliance with the measurement method requirements of 
Subpart~H. Nevertheless, the sampling methods generally comply with the intent of these require- 
ments. 

The maximum boundary concentrations from RIHL and De Soto Building 104 are both less 
than a millionth of the maximum permissible concentrations specified in 10 CFR 20, AppendixB and 
CCR 17, Appendix k 

There are no airborne radioactive releases at the Canoga site and there are no operations that 
could result in significant public exposures. 

Supply water at the SSFL site consists of water from deep wells that is blended on-site with 
water from the Wntura County Water District 17. 

Shallow groundwater is sampled weekly at Building T059 as part of the groundwater manage- 
ment. These samples are tested by gamma speetrosmpy for any transfer of gamma-emitting activa- 
tion product radioaaivity from the underground reactor test vault containment into the surrounding 
soil. Activated materials include CoaO andEu-152. both of which are easily detected, and none has 
been found. %ry low collcentrations of tritium have been found, which exceed natural concentra- 
tions but are well below regulatory limits. 



Other groundwater monitoring wells are sampled and analyzed intermittently and no indica- 
tion of amficial radioactivity has been found, with the exception of very low levels of mtium. 

31.2 Current Issues and Actions 

Ongoing meetings of the EPA-organized SSFL Work Group, consisting of representatives of 
various regulatory agencies and some private citizens, were supported with information regarding 
radiological monitoring. 

Apeer review of the SSFL environmental monitoring and analytical procedures was wnducted 
by an outside expert consultant. In response to this and several other reviewsof radiological environ- 
mental conditions and monitoring practices. an internal report was prepared summarizing the find- 
ings and rewmmendations. The Rocketdyne report discusses the application of these rewmmenda- 
tions to the SSFL site. 

Several guided bus tours of SSFL were provided for the public. These tours were available to 
interested persons by reservation and wvered the entire SSFLsite. Information on operations. envi- 
ronmental conditions, and decontamination projects, and opportunity for questions and discussions 
with appropriate staff members. were provided to the visitors. 

3.2 NONRADIOLOGICAL 

32.1 Compliance Status 

3.2.1.1 Comprehensive Environmental Response, Compensation, and Liability Act 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
provides for the cleanup and emergency response for hazardous wastes released into the environ- 
ment. The Superfund Amendments and Reauthorization Act (SARA) extended and revised 
CERCLk SARA provides for emergency planning and preparedness, community right-to-know 
reporting, and toxic chemical release reporting. SARA requires a facility owner or operator to report 
hazardous substance releases to specific authorities, depending on the materials. 

A Preliminary AssessmentISite Investigation (FAKSI) review of Area IV dated 11 August 1989 
and transmitted to ETEC on 9 April 1990 was conducted by the EPA Site Evaluation Section. 

A cleanup project removed 100 yd3 of soil contaminated with hydrocarbons at the Old Conser- 
vation Yard in Area IV. EPA requested Rocketdyne to cease the hydrocarbon removal operation 
until a workplan was approved by DHS. The workplans for assessment of several areas were sub- 
mitted to DHS in October and are currently under review by DHS. 

Characterization of the groundwater at the site continues. A workplan for construction of off- 
site we\\snorthwest of AreaN to further define the extent of chemical contamination has been sub- 
mitted to DOE and DHS for approval. The site characterization and the plans for additional wells 
were discussed at the SSFL Work Group meeting. 



A Notice of Technical Error was received by Rocketdyne from the EPA regarding the Toxic 
Release Inventory (TRI) for Reporting Year 1988. The correctionswere submitted to the EPA on 15 
May 1990. The TRI for Reporting Year 1989 was submitted to the EPA on 30 June 1990. 

3.2.1.2 Resource Conservation and Recovery Act 

The Resource Conservation and Recovery Act (RCRA) gives the EPA broad authority to regu- 
late the treatment, storage, and disposal of hazardous wastes. Underground storage tanks containing 
petroleum products and hazardous substances are also regulated under RCRk 

There are two RCRA permitted treatment, storage, and disposal (TSD) facilities owned by 
DOE and operated by Rocketdyne at SSFL, the Sodium Treatment Facility (T133) and the Radioac- 
tive Materials Disposal Facility (RMDF). The RCRA permit for the Sodium Treatment Facility is 
undergoing renewal. These facilities are permitted for treatment and disposal only. There is no on- 
site disposal of waste from these facilities. As part of the renewal process, the EPA is including Area 
IV in a RCRA Corrective Action. The RCRA facility assessment (RFA) has been initiated with the 
completion of the preliminary record review (PRR) and the visual site inspection (VSI) which was 
conducted in September 1990. 

Because of the presence of several registered surface impoundments in Areas I, II, and III. that 
constitute permitted land disposal units at SSFL, the Department of Health Services [DHS (Toxic 
Substances Control Branch)] conducted a Comprehensive Monitoring Evaluation (CME) of the 
groundwater monitoring program. The CME report was issued in December 1990 for these areas 
and provided recommendations to aid in establishing adequate groundwater monitoring for the life 
of the post closure period in the RCRA-registered surface impoundments in Areas I, IT, and III. The 
DHS notified Rocketdyne that it considers the groundwater monitoring standards and conditions 
outlined in the evaluation to also be applicable to any groundwater monitoring activities conducted 
in Area IC! 

The California Attorney General's Office, on behalf of the DHS, filed a complaint against 
Rocketdyne's SSFL and Canoga Park sites. Seven alleged violations were claimed in Area IV An 
Agreement with the Attorney General's Office was signed by Rockwe11 International in November 
1990. 

3.2.13 National Environmental Policy Act 

The National Environmental Policy Act (NEPA) requires federal agencies to assess the envi- 
ronmental impact of implementing their major programs and actions early in the planning process. 
For those projects or actions that are either expected to significantly affe; the of the human 
environment or aeate controversy on environmental grounds, the proponent agency is required to 
file a formal environmental impact statement. 



3.2.1.4 Clean Air Act 

The Clean Air Act (CAA) resulted in federal regulations which set air quality standards and 
require state implementation plans, NESHAPs, new source performance standards (NSPS), and 
monitoring programs in an effort to achieve air quality levels which improve the public health and 
welfare. The SSFL is regulated by the Ventura County Air Pollution Control District (VAPCD) and 
must comply with VAPCD rules and regulations. VAPCD rules and regulations incorporate, by ref- 
erence, NESHAPS regulations as codified under the CAA. The De Soto and Canoga facilities are 
under the jurisdiction of the South Coast Air Quality Management Disma (SCAQ-MD). 

No violations of the CAA occurred. 

33.15 Clean Water Act 

The Clean Water Act (CWA) is the primary authority for water pollution control programs, 
including the National Pollutant Discharge Elimination System (NPDES) permit program, which 
regulates point source discharges to navigable waters and the preparation of Spill Prevention Con- 
trol and Countermeasure (SPCC) plans. 

SSFL wasteuater discharges are regulated under the California Water Code (Division 7) as 
administered by the California Regional Water Quality Control Board (RWQCB). The state water 
discharge program incorporates the regulations and guidelines of the CWA. The waste discharge 
requirements under the RWQCB program serve as an NPDES permit. The facility NPDES permit 
(No. CA0001309) was issued in June 1982, was recently reissued to expire on 10 August 1989, but 
continues in effect pending RWQCB review. To date, a new permit and new waste discharge require- 
ments have not been developed by the RWQCB. 

No violations of the CWA occurred during 1990. 

3.2.2 Current Issues and Actions 

Epidemiological Study 

As as result of the media attention associated with DOE issues, the State of California legisla- 
tors called for an epidemiological study of workers and local communities. This would be an attempt 
to identify any health effects, regardless of the cause. The State of California funded a preliminary 
exposure assessment by ERC, Inc. 

3.2.2.1 Resource Conservation and Recovery Act 

The RCRA Part B-permitted Sodium Treatment FBcility includes Building T133, where alkali 
metals are treated, and Building T029, where alkali metals are stored. Operations continue at the 
treatment facility under the old permit, which is in -the renewal process. 

The RMDF operates under interim status to treat and store mixed waste. The RCRA Part A 
Application was  revised during 1990 and submitted to EPA in March. The revision provided more 



specific descriptions of the waste forms to be treated and stored. California is not authorized to im- 
plement the Federal RCRA programs, but regulates hazardous waste under its own laws. 

California claims regulatory authority over mixed waste under State law. Inconsistencies be- 
tween the State and the Federal regulations create unresolved conflicts in the treatment of various 
non-RCRA, but California-regulated wastes. 

3.2.2.2 Clean Air Act 

Ambient air monitoring of PMlO (particulate matter with an aerodynamic diameter less than 
or equal to 10 pm) began in December 1989 with the installation of a sampler in Area IV and collo- 
cated samplers in Area I. In Oaober 1990, meteorological stations were installed at the PMlO sam- 
plers. 

The Sodium Component Tat Installation (SCTI) has been installing low-NOx burners and a 
carbon monoxide continuous emission monitoring system pursuant to VAPCD requirements. 

Asbestos removal projects occurring during 1990 removed and disposed of a total of 12,400 ft2 
of floor tile and mastic, 120 ft2 of transit panels, and 176 ft2 of boiler and pipe insulation. 

3.2.23 Clean Water Act 

The RWQCB notified Rocketdyne that the lower pond of the former Sodium Disposal Bcility 
was determined to be a toxic pit under the Toxic Pits Cleanup Act of 1984 (TPCA). Fees were sub- 
mitted to the RWQCB to register the pond under TPCA and a Hydrogeological Assessment Report 
(HAR) was prepared and sent to RWQCB. The assessment and cleanup of this former surface im- 
poundment near Building T886 is regulated under TPCk 

There were minor emedances of water quality limits in water reclamation ponds for the fol- 
lowing reasons: 

0 High turbidity due to equipment malfunction at the AreaIII Sewage Treatment Plant. 

0 9.1 pH due to algae growth in the ponds. 

Surface water samples were collected from five rainfall runoff sampling stations newly installed 
in Area N. The results of analyses of these samples were communicated to the RWQCB and to the 
DOE. 

The renewal of NPDES permit CA0001309 from the RWQCB is still in the review process. 



4.0 ENVIRONMENTAL PROGRAM INFORMATION 

The purpose of the environmental program is to detect and measure releases of hazardous ma- 
terials and identify other undesirable impacts on the environment. It includes remediation effom to 
correct or improve impacted conditions at the site and prevent off-site effects. For this purpose, the 
environment is sampled and monitored. effluents are analyzed, and the condition and uses of the 
surrounding environment are reviewed. A direct goal of this program is to demonstrate compliance 
with applicable regulations. 

The basic policy for the control of radiological and chemical hazards requires that adequate 
containment of such materials be provided through engineering controls and that facility effluent 
releases and external radiation lev& be reduced to a minimum through rigid operational controls. 
The environmental monitoring program probides a measure of the effectiveness of safety procedures 
and of the engineering safeguards incorporated into facility designs. Gross alpha and beta radiation 
analyses are performed for screening purposes. and radionuclide-specific analyses are performed on 
representative environmental samples. Facility atmospheric effluent sample filters for 1990 were 
composited for radiochemistry analysis by IT Analytical Services. 

The radiological environmental monitoring program was initiated in 1952 for nuclear opera- 
tions by North American Aviation, a predecessor to the current Rockwell International organization. 
At that time, a program of soil and vegetation sample collection and analysis was begun to study 
environmental effects from nuclear research and development (R&D). This program was designed 
with the primary purpose of adequately surveying environmental radioactivity to ensure that opera- 
tions would not contribute significantly to local radioactivity. Evolving program changes have re- 
flected that primary objective. Environmental sampling was subsequently extended to the then pro- 
posed Sodium Reactor Experiment (SRE) site in the Simi Hills in May 1954. Sampling was also 
begun in the Burro Flats area, southwest of SRE, where other nuclear installations were planned and 
eventually built and operated. Other changes were made to the program as new facilities came into 
operation and as older facilities were closed. After review of the needs and results of the environ- 
mental monitoring program in 1986, sampling of vegetation for radioactivity analysis was terminated 
and soil sampling frequency was reduced to quarterly. This was based on reviews of the sampling 
program and the continuing reductions in the nuclear operations being conducted at the site. At that 
time, all nuclear reactors and the plutonium laboratory had been decommissioned. The reduced 
nuclear operations and the historical data led to the conclusion that quarterly sampling was adequate 
to confirm any releases of radioactivity that might occur and that would be identified by other moni- 
toring methods. Although the reduction in the number of on-site soil samples taken annually was 
significant, the number of off-site soil samples was not reduced at that time. After further review of 
on-site and off-site soil radioactivity data, the elimination of routine off-site soil sampling as a for- 
mal part of the environmental monitoring program was done. In view of the extreme reduction in 
radioactivity and lack of any indication of radioactive contamination spread by routine and special 
surveys and inspections, routine soil sampling was terminated at the end of 1989. 



Occasional gamma-spectrometry analyses of bulk samples such as soil, Rater, and ambient air 
sample filters confirm that the major radionuclides present are normally those of the naturally occur- 
ring 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 wntinu- 
ously 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 hazardous material 
could occur. 

4.1 SAMPLING AND SAMPLE PREPARATION 

Sampling and monitoring locations currently in use are shown in Figures 4-1 through 4-3 and 
listed in Table 4-1. 

4.1.1 Soil 

Soil is analyzed for any significant increase in radioactive deposition from airborne radioactiv- 
~ - 

ity. Since soil is naturally radioactive and has been contaminated by atmospheric testing of nuclear 
weapons, a general background level of radioactivity exists. For most radionuclides, gross alpha and 
beta radioactivity measurements are adequate. However, specific radionuclide analyses were per- 
formed to more fully characterize the environmental radioactivity. For all cases in which radioactive 
contamination is known or suspected, the specific radionuclides are analyzed. This may involve gam- 
ma-spectrometry, radiochemistry, or liquid scintillation wunting. 

4 .  Water 

Samples of groundwater are taken from deep (Charsworth formation) and shallow-zone (allu- 
vium) wells at SSFL on a routine sampling basis. Privately owned off-site wells are occasionally 
sampled. Groundwater at De Soto and Canoga is occasionally sampled. Surface water is sampled 
from several ponds and from rainfall-runoff catch-basins. 

4.13 Ambient Air 

Air sampling is performed continuously at D e  Soto and SSFL with air samplers operating on 
24-hour sampling cycles. Airborne particulate radioactivity is collected on glass fiber (type A/E) 
filters which are automatically changed daily at the end of each sampling period (midnight). The 
samples are counted for alpha and beta radiation following a minimum 120-hour decay period. The 
volume of a typical daily ambient air sample is about 25 m3. 

Ambient air samples are wunted for alpha and beta radiation with a low-background thin- 
window 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 
(2-4 geometry. The thin-window detector is continually purged with argonlmethane wunting gas. 
A preset time mode of operation is used for counting all samples. 
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Table 4-1. Sampling Location Description 
(Sheet 1 of 2) 

I 
Station Location 

b' b~ent A r  
A-1 De Soto Site, Building 104 roof 
A-2 SSFL Site, Building 020, southwest side 
A-3 SSFL Site, Building 034, at main gate 
A 4  SSFL Site. Building 886, former Sodium Disposal ficility 
A-5 SSFL Site, RMDF Pond, north side 
A-6 SSFL Site, Building 100, east side - 7-day sampler 

De Soto Site, south of Block House 
De Soto Site, northwest comer of Building 101 
(State of California TL.D Location Number 2) 
De Soto Site, southeast corner of Building 102 
De Soto Site, northeast corner of SPEL II Laboratcny 
Building 113 

De Soto Site, northeast comer of Building 102 
De Soto Site, east boundary, southeast corner of Building 
(State of California TL.D Location Number 1) 
De Soto Site, north of Building 106 
De Soto Site Guard Post 4, so&~west corner of Building 101 
(State of California TLD Location Number 7) 
De Soto Site, southeast of Building 104 

SSm 
. . - 

SSFL Site, at Building 114 
SSFL Site. SRE Retention Pond 
SSFL Site, Electric Substation 719 on boundary fena 
(State of California TLD Location Number 3) 
SSFL Site, west boundary on H Street 
SSFL Site, southwest boundary at property line gate 

Frequency 
of 

Sampling 

(Dl 
@) 
(D) 
(D) 
@I 
(w) 

(Q) 

(Q) 
(Q) 

(Q) 
(Q) 

(a) 
(Q) 

(Q) 
(Q) 

(Q) 
(Q) 

(a)  
(Q) 
(a )  
D641-M)' 



Table 61. Sampling Location Description 
(Sheet 2 of 2) 

Station 

SS-6 

SS-7 

SS-8 
SS-9 

SS-10 
SS-11 
SS-12 

SS-13 
SS-14 

SSFL Site, northeast corner of Building 353 
(State of California TLD Location Number 4) 
SSFL Site, Building 363, north side 
(State of California TLD Location Number 8) 
SSFL Site, former Sodium Disposal Facility north boundary 
SSFL Site, Radioactive Materials Disposal Facility, 
northeast boundary at Building 133 
SSFL Site, Building 600, Sewage Treatment Plant 
SSFL Site, Building 036, east side 
SSFL Site, RMDF northwest property line boundary 
(State of California TLD Location Number 10) 
SSFL Site, RMDF northwest property line boundary 
SSFL Site, RMDF northwest property line boundary 

A Air Sampler Station CA Canoga 
'IZD Thennoluminescent Dosimeter Loeation DS De Soto 
D ss ssn 
W 0s Off-Site 
Q Quarterly Sample 

. . 7 
CA-1 
CA-2 
CA-3 
CA-4 
CA-5 
CA-6 

Canoga Site, northeast corner of Building 038 
Canoga Site, southwest corner of Building 002 
Canoga Site, south of Building 001 near street entrance 
Canoga Site, east of Building 009 on boundary fence 
Canoga Site, east of Building 037 on boundary fence 
Canoga Site, southeast corner of Building 037 

. . 
Off-Site 
OS-1 

OS-2 

OS-3 

OS-4 

OS-5 

Off-site, Northridge, approximately Oakdale Avenue and 
Lassen Street (State of California TLD Location Number 5) 
Off-site, Simi Valley, approximately Erringer Road and 
Royal Avenue 
Off-site, Northridge, approximately Parthenia Street 
and Winnetka Avenue 
Off-site, Simi Valley, approximately Cocluan and 
Steams Streets 
Off-site, Thousand Oaks 
(State of California TLD Location Number 6) 



Counting system efficiencies are determined routinely with Tc-99, Th-230, and enriched ura- 
nium standard sources. The activities of the standard sources are traceable to the National Institute 
of Standards and Bchnology (NIST). 



5.0 ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

The selection of monitoring locations wns based on several site-specific parameters such as 
topography, meteorology, hydrology, and the location of nuclear facilities. The prevailing wind di- 
rection for the SSFLsite is generally from the north and northwest, with some seasonal diurnal shift- 
ing to the southeast quadrant. Most rainfall runoff at the SSFL site flows through several natural 
watercourses and drainage channels and is collected in two large-capacity retention ponds. This 
water may be discharged off-site into Bell Canyon to the south or it may be reused for industrial 
purposes. 

Gross alpha and beta measurements are used for screening purposes and to permit a long-term 
historical record of radioactivity in the environment. For water, these measurements also permit 
direct comparison with the screening limits established by EPA for suppliers of drinking water. Ven- 
tilation exhaust samples are counted for gross alpha and beta radioactivity and are also analyzed for 
specific radionuclides. Detailed analyses of these samples permit more accurate estimates of dose 
for the air pathmy. 

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; 
results that did not indicate the presence of a radionuclide that could have been detected by the ana- 
lytical method are shown as "not detected and results that were reported as zero because they were 
less than the detection limit are shown as zeroswith an explanation. In estimating releases, physically 
unrealistic negative values are replaced by zero values. In showing comparative data, the negative 
values are included to permit a complete and balanced view of the results. Omission of the negative 
values would significantly bias the presentation. Censoring of the results by substituting zero for neg- 
ative values would produce a misleading impression of environmental conditions, and an incorrect 
estimate of the average values. 

5.1 EFFLUENT MONITORING 

Workplace ventilation is provided in all areas where unencapsulated or unpackaged radioac- 
tive material is handled, such as in the RIHL decontamination project (in the hot cells) and in the 
decontamination and packaging rooms at RMDF (where equipment is decontaminated and radioac- 
tive waste is repackaged). This assures protection of the workers from inhalation of airborne radio- 
active material and prevents the spread of radioactive contamination into the adjacent clean areas. 
The ventilation exhaust is passed through high-efficiency particulate air (HEPA) filters before being 
discharged to the atmosphere, to prevent the release of airborne radioactivity. The filtered air gener- 
ally contains less long-lived radioactivity than does ambient air, caused by the naturally occumng 
radionuclides in the atmosphere. Essentially all short-lived radioactivity in the air is caused by the 
naturally present radon daughters, which dominate the airborne activity. 

The ventilation exhaust is sampled at several facilities to measure the effluent radioactivity. 
Data from this sampling is used to demonstrate compliance with hXC, State RHB, DOE, and EPA 



standards. The U.S. EPA regulates airborne releases of radioactivity from DOE facilities under 
40 CFR 61, Subpart H (NESHAPs). 

Effluents that may contain radioactive material are released at the Rocketdyne Division facili- 
ties as the result of operations performed under contract to DOE, under NRC Special Nuclear Mate- 
rials License SNM-21, and under the State of California Radioactive Material License 0015-70. 
The specific facilities are identified as RMDF, M59, and RIHL at SSFL and Building 104 at the 
De Soto complex 

The only potential release of radioactiblty to uncontrolled areas is by way of discharge to the 
atmosphere. No contaminated liquids are discharged to unrestricted areas. 

The level of radioactivity contained in all atmospheric effluents is reduced to the lowest practi- 
cal value by passing the effluents through certified HEPA filters. The effluents are sampled for par- 
ticulate 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 RMDF provide automatic 
alarm capabilityin the event of the release ofparticulate activity from the RIHLand the RMDF. The 
HEPAfilters used for filtering atmospheric effluents are at least 99.97% efficient for particles 0.3 p 
in diameter. Particle filtration efficiency increases for particulate matter above and below this size. 

The average concentration and total radioactivity in atmospheric effluents to uncontrolled 
areas are shown in Tables 5-1A through 5-1C. The total shows that no significant quantities of ra- 
dioactivity were released in 1990. (Direct sampling and analysis of effluent from TO59 was not per- 
formed in 1990. The release of Co-60 to the atmosphere was estimated to be 2.2 x lo4 pCi on the 
basis of work performed.) 

The isotopic composition of the radioactivity deposited on the nuclear facility exhaust air sam- 
pling filters, wmposited for the year, is also presented in Tables 5-1A through 5-1C. Gamrna-emit- 
ting 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. Those analyti- 
cal results that were less than the procedure background are shown as negative values. In calculating 
the releases and concentrations, these negative values were treated as zero. Radionuclides that could - 
have been deteaed, if present, but were not reported, are shown as "not deteaed" (ND). The table 
shows that the majority of the collected activity is caused by the naturally occuning radionuclides. 
K-40 and Po-210. Po-210 that is collected on the IUHL filter due to the use of unfiltered bypass 
(ambient) air taken into the main exhaust system from the outside is a result of naturally occurring 
elements in the U-238 decay chain in the environment. 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 site are responsible for the fissionlactivation product radioactivity. For each radionuclide de- 
tected, the laboratory calculates a lower limit of detection (LLD). This is the lowest activity that 
would be identified as "radioactive" with 95% confidence. "Radioactive" is specified as above 95% 
of the distribution of background results. This LLD refers to the specific sample form analyzed, in 
this case a composite of filters. For the purpose of comparing effluent releases, the 1aboratoryLLD 



Table 5-1A. Atmospheric Effluents to Uncontrolled Areas 

SSFLlRMDF - 1990 

Efnuent volume (m3) 282368000 
h e r  limit of detection, LLD 

Gross alpha bCi/mL) 3 x 10-l6 
Gross beta bCi/mL) 1 10-15 

Air volume sampled (m3) 32,624 
Annual average concentration in efnuent 

Gross alpha (pCi/mL) 1.44 x 10-l6 
Gross beta (pCi/mL) 5.21 x 0-15 

Maximum observed concentration 
Gross alpha (pCimL) 5.28 x lW16 
Gross beta (pCimL) 3.38 x 1W14 

Activity released (pCi) 
Gross alpha 0.04 
Gross beta 1.47 

Radionuclide-Specific Dab 

Average 
ExhPust 

Conantralion 
(flCilmL) 

DCG 
(pCilmL' 

Natural 
Natural 
8 x  M1* 
9 x 10-12 
4 x 10-10 
Natural 
9 x 10-l4 
1 x 10-l3 
I 10-13 
3 10-14 
2 x 10-14 
2 x 10-14 

Naturally occurring radionuclides are included for information. ?hese aclivities have not been used in dose 
estimates. 
Derived concenttation guides @CG) for upomre of the public, for most resuictive form of radionuclide 
as specir~ed in DOE Order 5400.5 (U8190). 
ND = Not detected 



lhble 5-1B. Atmospheric Effluents to Uncontrolled Areas 

Effluent volume (m3) 363,468,000 
Lawer limit of det&, LLD 

Gross alpha (pCi/mL) 
Gnws beta (pCilmL) 

Air volume sampled (m3) 
Annual average concentration in effluent 

Gross alpha (pCi/mL) 
Gross beta (pCi/mL) 

Maximum observed wllcentration 
Gross alpha (~CilmL) 
Gross kta (pCilmL) 

Activity releascd bCi) 
Gross alpha 
Gross beta 

R n d i i d i d e - S d i  Data 

0.85 0 Natural 
1.67 8.59 x 10-l5 Natural 
0.12 0 3 x 10-1'' 
0.07 2.19~ 10-l6 3 x 10-l1 
0.11 1.83 x 10-l5 5 x 10-lo 
0.002 1.67 x lW15 Namral 
0.001 0 4 x 10-12 
0.001 1.85 x 10-In 4 x 10-l2 
0.001 0 3 x 10-12 
0.002 o 7 x 10-14 
0 . m  2.24 x 10-l8 6 x I@'' 
0.001 o 2 x 10-13 

Natmally occmring radionuclides are inclndcd for informarion. These anivities have not been used in dose 
estimates. 
Maximum pamisslble concentrations (MPC) for release to unrestrined arca for most resnicriVe f0nn of 
radionuclide as Speea~ed in 10 CFR M, Appendix B and CCR 17. Appendix A. 

ND - Not detected Ib(l4inO 



Table 5-1C. Atmospheric Effluents to Uncontrolled Areas 

De Soto 104 - 1990 
Effluent volume (m3) 39,590,000 
Lower limit of detection, LLD 

Gross alpha (pCi/mL) 3 x 10-l6 
Gross beta (pCimL) 1 x 10-15 

Air volume sampled (m3) 14,234 
Annual average concentration in effluent 

Gross alpha (pCi/mL) 5.92 x 1W16 
Gross beta (pCimL) 7.78 x lWi5 

Maximum obsemed amcenrration 
Gross alpha (pCi/mL) 4.11 x lW15 
Gross beta (pCimL) 5.79 x 10-l4 

Actis@ released (pCi) 
Gross alpha 0.2 
Gross beta 0.31 

Release 
LLD 
(rCi) 

0.21 
0.42 
0.03 
0.2 
0.03 

5.56 x 10-4 
2.78 x 1@ 
2.78 x 1@ 
2.78 x 1@ 
5.56 x 1@ 
5.56 x 10-4 
2.78 x 10-4 

Half-life 
Rndionudide (Jr) 

Be-7 0.146 
K-40 1.260.000.000 
Cc-a 5.26 
Sr-90 27.7 
Cs-137 30 
Po-210 0.38 
u-231 247,000 
U-235 710.000.000 
U-238 4,510,000,000 
Pu-238 86.4 
Pu-2391240 2439016,580 
,4111-241 458 

Avernge 
kjrhaust 

Concentration 
(pCilmL) 

0 
0 
0 
0 

1.83 x 10-l6 
6.86 x 1V16 
8.36 x 10-l6 
3.46 x 10-1' 

0 
0 

4.90 x 10-19 
7.80 x 10-l9 

MPC 
(pCi1mL) 

Natural 
Natural 
3 x lo-"' 
3 x 10-" 
5 x lo-"' 
lvatural 
4 x 10-12 
4 x 10-12 
3 x 10-12 
7 x 10-14 

6 x l@l4 
2 x 10-13 

M i v i t y  
Detected 

(PC0 

ND 
ND 
ND 

-0.45 
2.60 
9.76 
11.9 
0.49 

-0.044 
-0.011 
0.W 
0.011 

Naturally occurring radionuclides are included for information. nese activities have not been used in dose 
estimates. 
Madmum permissible concentrations (MPC) for release co uncontrolled area, for mon restrictive form of 
radionuclide as specified in CCR 17, Appendi A. 

Annual 
Release 

0 
0 
0 
0 

7 .23~  1W3 
2.71 x 1W2 
3.31 x lW2 
1.37 x 1W3 

0 
0 

1 .94~ lW5 
3 .09~ 1W5 

ND = Not detected 

Analysis 
LLD 
(PC9 

76 
150 
11 
6 

10 
0.2 
0.1 
0.1 
0.1 
0.2 
0.2 
0.1 



for the cornposited filters was converted to an equivalent annual release and is shown in the table as 
the release LLD. These results are also shown in Table 5-2, for comparison with ambient air. (For 
convenience in presenting and viewing this data, the results are presented in units of femtocuries per 
cubic meter [fCi/m3], which is lo-" ~ C i l m L )  The effectiveness of the air cleaning systems is evident 
from the fact that the atmospheric effluents are less radioactive than is the ambient air. In this case. 
negative values have been retained to permit more complete comparison of the analytical results. 

Small amounts of tritium (H-3) are released to the atmosphere as a result of evaporation of 
water at the RMDF. Aslight leak of groundwater into the Pipe Chase Room at BuildingT059 lead to 
the occasional accumulation of water. Groundwater adjacent to the concrete reactor vault in this 
building has extracted a low concentration of tritium produced in this concrete as a result of neutron 
absorption, during reactor operation, by lithium atoms naturally present in the aggregate. This m- 
tium slowly diffuses through the concrete and exchanges with the normal hydrogen atoms ("pro- 
tium") in the groundwater, producing tritiated water. Samples of groundmater taken from a french 
drain around the Pipe Chase Room have shown concentrations of tritium ranging from 297 ( f 29.7) 
to 1,890 (2 538)pCiL (The State of California limit on tritium in water released to anuncontrolled 
area is 3,000,000 pCiL)  Water that has accumulated in the Pipe Chase Room is collected and trans- 
ferred to the RMDF for evaporation. The water vapor is exhausted through the stack but, as vapor, is 
not collected on the stack sample filter. The amount released (1.6 FCi) has been estimated from the 
average tritium concentration in the water (415 pCi5) and the amount of water transferred from 
TO59 to RMDF (1.050 gallons) in 1990. Tritium that is naturally present in the other water that is 
routinely evaporated at RMDF (a total of 9.OOO gallons in 1990) resulted in the release of 0.7 &i of 
natural tritium. This was not included in the air pathway exposure calculation. (This is a trivial contri- 
bution, amounting to an estimated maximum individual dose of lE-10 mremlyr.) There is no other 
artificial source of tritium at SSFL 

The downwind concentration of radioactive material emissions to the atmosphere during 1990 
from each of the three major Rocketdyne nuclear facilities has been calculated with the AIRDOS- 
PC computer code using representative input data including wind speed, directional frequency, and 
stability (using meteorological data developed for the SSFLsite by NRC and A r g o ~ e  National Lab- 
oratory [ANL]) plus facility-speafic data such as stack heights and exhaust air velocity. 

The radioactivity concentrations at the site boundary location nearest to each release point and 
at the nearest residence for each nuclear facility are shown in n b l e  5-3. Bble 5-3 shows the non- 
natural radioactivity concentrations at the nearest boundary and residence locations for effluents 
from four facilities These concentrations were estimated by use of AIRDOS-PC and specific radio- 
nuclide releases for each facility. 
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Table 5-3. Annual Average Radioactivity Concentrations of 
Atmospheric Eflluents- 1990 

Annual Distance (m) to 
Facility Release 

bCi )  Boundary Residence 

DS 104 0.007 187 E 315 S 

RMDF 1 0.85 1 118 h W  1 2,300 SE 

TO59 0.00022 80 NW 1,997 SSE 

Downwind Concentration 
(10-lo pCiimL) 

0.060 

5.2 EhlrIRONMENTAL SAMPLING 

5.2.1 Air 

Ambient air samples placed at several locations in SSFL Area IY and at De Soto, provide in- 
formation of radioactivity in the atmosphere. This consists predominantly of Be-7, K-40, 
Pb-2101Po-210, Th, and U. 

Exhaust samples and ambient air samples are counted for gross alpha and beta activity after 
allowing decay of the short-lived airborne radioactivity, on a weekly basis. Composited samples are 
analyzed in detail at the end of the year to determine the individual radionuclide concentrations. The 
results of these analyses are also shown in Table 5-2. 

The most restrictive maximum permissible concentration (MPC) for each radionuclide (from 
CCR17) is shown at the head of each column of data. (The natural radionuclide K-40 is so uniformly 
present, and so rarely present in an enriched form, that no MPC has been developed for it.) These 
values refer to the permissible concentrations allowed by the State of California (and the NRC) for 
continuous exposure of the public. Note that, in all cases, for the exhaust air and for the ambient air, 
the observed concentrations are far below the MPC. Many of the results are so low (close to zero) 
that the measurements are dominated by analytical and background variations, with the result that 
negative and inconsistent values are frequently produced. 

It should be emphasized that these measurements determine only the long-lived particulate 
radioactivity in the air and therefore do not show radon (Rn-222) and most of its daughter radionu- 
clides. Po-210 is a long-lived daughter and is detected by these analyses. It is assumed to be in equi- 
librium with its parent, Pb-210, whose relatively long half-life (22.3 years) provides an essentially 
constant level of Po-210 in the samples. Aiso, because of the delay in performing the gamma-spec- 
trometic measurements for these samples, Be-7 was not detected. Because of these effects, the am- 
bient air, the air that is being breathed, is actually about four times as radioactive as implied in this 



table. Since most of the short-lived particulate radioactivity is removed from the exhaust air by the 
HEPA filters, these effects are not significant in the filtered effluent. 

The ambient air is sampled at sixlocations (five at SSFL. one at De Soto). This reflects a rear- 
rangement of some of the samplers compared to previous years. Air is drawn through glass fiber 
(T$=pe AIE) filter discs for 24-hour periods (one sampler operates on a 7-day cycle) for each calendar 
day. The collected radioactivity is measured for gross alpha and beta radiation, after a delay of at 
least 120 hours to allow complete decay of the short-lived radioactivity. with a thin-mindow 
gas-flow proportional counter, to determine gross alpha and gross beta activity. as an early measure 
of the discharged radioactivity and environmental radioactivity. 

Since the alpha and beta activity is counted relatively soon after collection, most of the natural 
Be-7 is detected, elevating the beta activity. The naturally occumng radionuclides, Po-210 and 
Ra-226 + 228. also contribute to the activity detected on the stack exhaust filter samples, pamcular- 
1y at the RIHL where some unfiltered outside air is brought into the exhaust system after the HEPA 
filters. 

Amore complete list of the results from the gross alpha and gross beta counting of the ambient 
air samples is shown in Table 5-4. This table also show the changes in air sampling, with several 
samplers being terminated after just a few days operation in 1990. 

The apprioriate guide value of 6 x 10-l4 FCiImL (Pu-239) for SSFLsite ambient air alpha ac- 
tivity is due to contamination remaining from work with unencapsulated plutonium (the DOE value 
is 2 x 10-l4 ~CilmL). The appropriate value of 3 x lo-" kCilmL(Sr-90) for beta activity is due to the 
presence of Sr-90 in fission product contamination from previous work with irradiated nuclear fuel 
at the SSFL site (the DOE value is 9 x lo-* ~CilmL). The appropriate guide value of 3 x lo-= 
FCiImL (U-238) for De Soto ambient air alpha activity is due to prior (licensed) work with unencap- 
sulated depleted uranium. The appropriate guide babe of 3 x 10-lo p ~ i l m ~ ( ~ o - 6 0 )  for beta acti& 
is for Co-60, since it is the most restrictive limit for any beta-emittingradionuclide currently in use at 
De Soto. 

Figure 5-1 is a graph of the weekly averaged long-lived alpha and beta ambient air radioactiv- 
ity concentrations for De Soto and SSFLduring 1990 as indicated by the gross alpha and gross beta 
counting. (Gaps in the record shown in this figure are due to negative results from samples showing 
less activity than instrunlent background. Analytical sensitivity was improved in the second half of the 
year by exclusive use of an instrument with a lower and more constant background.) Generally, the 
ambient airborne radioactivitywas relatively constant during 1990, and showed no significant distur- 
bances. 

The daily data were mathematically smoothed in a moving weekly average of daily data for the 
year. The graph shows a decrease in airborne radioactivity during January and February, which is a 
result of the movement of a series of rain storms into the Southern California area. The activity 
detected in ambient air is attributed to naturally occumng radioactive materials and possibly to aged 



Tabk 5-4. Ambient Air Radiit ivity Data-1990 

SSFL Area I1 Alpha 14 ( 3 3  + 3.1) E-15 10.7 E-15 (1112) 5.3 
Building 207 Beta (26.2 2 16.5) E l 5  59.1 E-15 (11113) 0.29 

.Maximum value observed for single sample. 0641m10 

b ~ u i d e  De Soto Site: 3 x 10-12 pCi/mL alpha, 3 x lW1•‹ pCi/mL beta; 10 CFR 20 Appendix B, 
CCR 17. SSFL site: 6 x 1W14 pCi/mL alpha, 3 x 1Wl1 pCi/mL beta; 10 CFR 20 Appendix B, 
CCR 17, and 2 x lW14 pC'imL alpha, 9 x 1W12 ~CilmL beta, W E  Order 5400.5 (218190). 

SSFLAreaIII 
Building 600 

7 

SSFL Area IV 
Building TlI100 

fission products from past atmospheric tests of nuclear devices or other events such as the Chernobyl 
accident. Radionuclides detected by gross alpha and beta analysis of air samples collected during 
1990 include K-40 plus several naturally Occuning radionuclides from the &n ium and thorium 
series. 

Alpha 
Beta 

Alpha 
Beta 

A further comparison of ambient air and facility exhaust radioactivity is presented in Figure 
5-2. The gross alpha and the gross beta concentrations for the ambient weekly samples are com- 
pared with the stack sample results for RMDF and RW, which are also on a weekly cycle. For both 
alpha and beta activity, the concentration in the RMLexhaust is close to that in ambient air, largely 
due to the use of unfiltered outside air to bypass the HEPAfilter system to control suction pressure in 

7 

14 

( 3.6 = 3A) E-15 
(27.7 + 14.5) E-15 

( 1.6 t 20) E-15 
(25.5 2 17.0) E-15 

10.2 E-15 (1101) 
46.1 E-15 (12/21) 

6.0 E-15 (01111) 
sz0 E l 5  (01111) 

6.0 
0.31 

2.7 
0.28 



Figure 5-1. Seven-day Smoothed and Annual Avcrage Airborne liadioactivity 
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Figure 5-2. Comparison of Filtered Exhaust and Ambient Air Radioactivity 
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the ventilation system. At the RMDE all the discharged air is filtered, and so the gross alpha acti\i;ity 
is noticeably lower than in ambient air. More dispersible beta-active material is in process at the 
RMDF than at the Raa, and so this difference is not so pronounced as with the alpha activity. Even 
here, the use of outside bypass air makes the RIHL exhaust more radioactive (with natural radionu- 
clides) than the RMDF exhaust. Gaps in the plot of alpha activity for the RMDF are due to negative 
values resulting from using an insmment with higher backpound than usedfor the ambient air 
and RIHL exhaust air sample analyses. 

5.2.2 Water 

Groundwater is sampled from a large number of shallow (alluvium) and deep (Chatsworth for- 
mation) wells and analyzed for radioactikity. The results for 1990 and (and 1989, for comparison) are 
shown in Table 5-5. While it may be noted that in some cases the gross alpha radioactivity has ex- 

ceeded the value adopted as the MPC for this parameter, this activity is due predominantly to natu- 
rally occurring uranium, for which the MPC is considerably greater. 

The results for both years (1989 and 1990) are quite similar and show no indication of contami- 
nation with nonnatural radioactivity, other than a low level of H-3, which has been thoroughly inves- 
tigated. The distribution of the extreme values (maximum and minimum) is approximately equal 
about zero, as seen clearly for Sr-90 and (2-137, and shows that the observed results are just random 
variations. With the exception of the gross alpha results, which are elevated due to the presence of 
natural uranium, no results approach the applicable limits. 

A shallow standpipe, connected to a french drain at foundation level, is being used for sam- 
pling of groundwater adjacent to the underground reaaor test vault in Building T059. (This stand- 
pipe was installed during a construction modification in 1964 to a currently deactitated Space Nu- 
clear Auxiliary Power [SNAP] reaaor test facility.) Water in the standpipe is sampled as part of 
groundwater management for the purpose of detecting any transfer of adbation product radioactiv- 
ity from the containment to the outside environment. A similar french drain and standpipe arrange- 
ment exists at another deactivated SNAP facility, BuildingTO24, and provides groundwater samples, 
also. Results of these analyses for samples taken during 1990 are shown in Table 5-6. Here again, 
gross alpha activity is found to exceed the MPC for this parameter; however, the observed values are 
consistent \kith the alpha radioactivity found in water containing only natural radioactivity. 

Gamma spectrometric analysis, with a minimum detection limit for Co-60 of about 30 p C i L  
has not identified any specific artificial radionuclides in the water; further, the gross beta activity is 
similar to that detected in domestic supply water and other water known to be not contaminated, and 
thus, the observed activity is attributed to dissolved radioactivity of natural origin in the Nater. the 
soil, and the foundation concrete. 

Follouing a special iwqection of SSFL Area N by EPARegion IX in July 1989, a sample of 
water taken from the Building TO59 bench drain was reported by EPA to have shown 1,890 2 538 
(2 sigma) pCi/L of tritium (H-3). This concentration is far below the limits established by the US. 



lhble 5-5. Radioactivity in Groundwater at SSFL and Canoga- 1990 and 1989 



Table 5-6. Radioactivity in Facility Groundwater 

Activity 
@Ci/L) 

Gross Gross I Alpha I &ta 
Maximum Permissible 
Concentration 

To59 
Maximum 
Mean 
Minimum 
Number of analyses 

TO24 
Maximum 
Mean 

hTC (10 CFR 20, Appendix B) and the State of California (CCR 17. Appendix A) for mtium in wa- 
ter released to an unrestricted area, 3.000,000 p C i L  and the limit established by DOE in Februa~y 
1990 (DOE Order 5400.5) of 2,000,000 pCiL for ingested water. 

3,000,000 

1,190 
757 

Minimum 
Number of analyses 

The possible production of mtium in the concrete surrounding the SNAP reactor in Build- 
ing TO59 was considered in 1973 during the planning for decontamination of this facility. This 

411 
4 

- 
65 

production results from absorption of neutrons escaping from the reactor during operation and their 
capture in lithium that is naturally present in the granite aggregate of the concrete. The expected 

30 

55.6 
15.0 

- 
1 

amounts were so low, and so low compared to other activation products, that it was not necessary to 
specifically analyze for mtium in this project. This decision is supported by a provision in the Federal 
and State regulations on radioactivity that permits a material to be considered "not present" if its 
concentration is less than 0.1 of the maximum permissible concentration (a concentration of 
300,000 pCiL in this case). 

300 

21.00 
9.09 

-20.6 
62 

142.67 
28.02 

An investigation of the occurrence of natural radioactivity in the groundwater and soil and rock 
at SSFL was recently completed by Groundwater Resources Consultants, Inc. ("Area N Radiolog- 

-9.50 
62 

28.00 
8.72 

-5.79 
6 

ical Investigation Report-Santa Susana Field Laboratory-Rockwell International Corporation- 
Rocketdyne Division," 23 March 1990). These studies addressed gross alpha and gross beta radioac- 
tivity, gamma emitters, and, in some cases, uranium and plutonium isotopes. One finding in this 
survey was a detection of mtium in groundwater from a deep well (RD-23) near the Building T886 
former Sodium Disposal Facility, amounting to 589 + 267 p C i L  There is no known or suspected 

-8.90 
6 



source of mtiwn in this area. The amount found is well below the State of California regulatory limit 
of 3,000,000 p C i 5  

Surface waters discharged from SSFL facilities and the sewage plant outfall drain southward 
into Rocketdyne retention pond R-2k When the pond is full, the water may be discharged into Bell 
Creek, a tributary of the Los Angeles River in the  an Fernando blley, Los Angeles County. Aver- 
age radioaaivity concentrations in two retention ponds and upper Bell Creek samples are presented 
in Table 5-7. 

Comparison of the radioactivity concentrations in water from the ponds with that of the supply 
water (see lhble 5-9) shows no significant differences in either alpha or beta activity. 

Radioactivity concentration guide values used for comparisons for licensed operations are 
those concentration limits adopted by the NRC and the State of California as MPC values for uncon- 
trolled areas. These values are established in 10 CFR 20 and California Code of Regulations 
Title 17. For comparisons related to the DOE operations, the DCG for ingested water presented in 
DOE Order 5400.5 are used. 

Most of Area IV slopes toward the southeast and rainfall runoff is collected by a series of drain- 
age channels and accwnulates in pond R-2k This water is then used for cooling the rocket engine 
test stand flame buckets or, if in excess, is released to Bell Creek under the NPDES permit. Most of 
this water is runoff because the rain falls on building roofs and roadways. Some of Area IV slopes to 
the northwest and a small amount of rainfall drains toward the northwest ravines, which lead into 
Meier Canyon. Little of the rainfall actually runs off. since most is absorbed by the soil. To permit 
sampling this runoff, five catch basins were installed near the site boundary to accumulate runoff. 
The results of analyses for radioactivity in this water are shown in a b l e  5-8. 

lhble 5-7. SSFL Surface Water Radioactivity Data - 1990 

(3-137 1 Pb-212 1 1 I 
Al~ha Beta 

Maximum Permissible 
Concentration 

Surface water 
Maximum 
Mean 
Minimum 
Number of analyses 

'Less than detection limit of 1,000 p C i 5  fi 

3,000,000 

0 

4 

- 

- 
98.6 
- 
1 



Table 5-8. SSFL Rainfall Runoff Radioactivity Data-1990 
(Five Locations, Sampled After Rainfall) 

Activity (pcin) 1 
Pb-212 1 I 

Ahha Beta 

Maximum Permissible 
Concentration 

Northwest Runoff 
Maximum 
Mean 
Minimum 
Xumber of analyses 

The MPCIDCG values are dependent on the radionuclide and its behavior as a soluble or an 

H-3 

3,000,000 

162 
8 

-95 
25 

insoluble material. For comparison with results of environmental and effluent monitoring, the single 
lowest value for the various radionuclides present is selected rather than a derived concentration 
limit for the mixture. Accordingly, for SSFLsite surface water, the guide values of 5 x lo4 pCi/mL 
(5,000 pCiL) alpha activity corresponding to Pu-239 for licensed facilities and 3 x 10" pCi/mL 
(30 pCiL) for DOE operations, and 3 x lo-' pCi/mL (300 pCilL) beta activity corresponding to 
Sr-90 for licensed facilities and 1 x lo4 pCi/mL (1,000 pCilL) for DOE operation are used. The 
SSFL site surface water and the ambient air radioactivity concentration guide values selected for 
each site are the most restrictive limits for those radionuclides currently in use at Rocketdyne facili- 
ties and should not be taken to indicate the actual identification of these radionuclides in the sam- 
ples. 

Domestic water in this area is supplied by a variety of municipal and regional organizations, 
including the Los Angeles Depamnent of Water and Power, the Metropolitan Water District of 
Southern California, several Ventura County Waterworks Districts, and the h a r d  Public Works 
Department. Most of the water is imported from distant sources, such as Owens Valley, the Feather 
River. and the Colorado River; some water, for h a r d  and Moorpark, comes from local ground- 
water wells. The local water is blended with imported water and treated to assure purity and safety. 
Water 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 quality factors, as well) and 
report the results of this monitoring to their customers on an annual basis. Tests for radioactivity are 
relatively limited, and are performed over an extended period of time, so not all parameters are re- 
ported in any one year. The results reported by several of the local water suppliers during 1989-90 
are shown in Table 5-9. (Tritium values include results from a series of high-sensitivity tests obtained 
by Rocketdyne.) 



Table 5-9. Domestic Water Supplies (1989-90) Radioactivity 

I Aclivily @ci/L) I 
State Maximum 
Contamination Level 

Maximum 

The message presented in the annual reports of the local suppliers of domestic water is that the 
water complies completely with the primary (health-related) standards, and only slightly or occa- 

Mean 
Minimum 
Number of so- - 

sionally deviates from the secondary (aesthetic) standards. 

5.23 Rockand Soil 

While not considered by any regulations, the radioactivity in environmental rock and soil can 

H-3 

20,000 
36 

serve as an indicator of any spread of kntamination outside the operating facilities and other known 
areas of radioactive contamination. The results for occasional samples, in conjunction with routine 

-18 

-150 
4 

sampling and special studies, are shown in Bble 5-10, with 1989 results for comparison. The 1989 
results include analyses performed as part of a project to identify natural radioactivity in the environ- 
ment. In 1990, the emphasis returned to analping for nonnamral radionuclides. 

Sr-90 

8 
- 

The detected gross radioactivity in soil is due to various naturally occurring radionuclides pres- 
ent in the environment, to radioactive fallout of dispersed nuclear weapons materials, and to fission 
product radioactivity produced by past atmospheric tests of nuclear weapons. A minor amount pre- 
sumably remains from the Chernobyl reactor accident. No atmospheric nuclear weapons tests or 
other releases with global effects were announced during 1990. Naturally 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 K-40, natural tho- 
rium, and natural uranium. both in secular equilibrium with daughter nuclides. Fission-produced 
radionuclides, principally Cs-137 and Sr-90, are rarely detected in the environment. Radioactivity in 
aged nuclear weapons test fallout consists primarily of the fission-produced Sr-90, -137, and 
Pm-147, as well as U-234 and Pu-239. 

<2 
- 

10 

The 1989 samples were taken as part of a special investigation of naturally occurring radioac- 
tivity at SSFL, and areas associated with nuclear operations were deliberately avoided. The 1990 

RE-222 

- 
- 

samples were taken during cleanup operations and routine surveillance of contaminated areas. Ex- 
cept for a slightly elevated concentration of Cs-137 in the contaminated areas, and a higher gross 
alpha activity for the 1990 samples, there are no noteworthy differences. 

ND 
- 
2 

bZ.6 Ra-228 I 
5 combined 

c 1 
- 
9 

Uranium 

20 
7.00 - - 

- 

c 1 
- 
7 

is 
15 

11.0 

Gross 
Beta 

50 

24.0 

260 

0.00 

6 

221 

-5.5 

12 

6.58 
0.9 

10 



lhble 5-10. SSFL Rock and Soil Radioactivity Data-1990 and 19119 



The natural origin of possibly nonnatural radioactive materials such as thorium and uranium is 
confirmed by comparison of their activities in uncontaminated soils and the ratios of their activities 
to each other and to their daughter radionuclides. These analytical results indicate that the thorium 
and uranium are natural occurrences. . 
52.4 Vegetation . 

Although routine sampling and analysis of native vegetation was dropped from the environ- 
mental monitoring program at the end of 1985, in recognition of its lack of value at the SSFL site, 
some occasional analyses are performed. During 1990, cattails were sampled from a marshy area 
watered by groundwater nemBuilding W24. The results are shown in Table 5-1 1, with a summary of 
data from a nationwide survey of fireplace wood ash, for comparison. 

Table 5-11. Vegetation Radioactivity 

Vegetation 
Maximum 

Mean 
Minimum 

Number of analyses 
wocd ash 

Maximum 

Mean 
Minimum 

Number of analyses 

ND - Not detected 
NR - Not reported 

Since no hunting is permitted at SSFL, wildlife is abundant. Occasional samples are collected 
as the result of road-kills and analyzed for radioactivity. The most commonly found radionuclide is 
the IIatUrid activity. K-40. 

Activity @Ci/g) 

These results show no indication of radioactive contamination. 

5.2.6 Radiation 

Cs-137 

- 
ND 

- 
1 

21.10 
5.97 

0.08 
22 

Standard thermoluminescent dosimeters (TLDs) using lithium fluoride (LiF) are placed, in 
pairs, at locations near the site boundaries at SSFL, De Soto, and Canoga, and at five off-site loca- 
tions. These are processed on a quarterly basis by a contractor laboratory and the paired results are 

Pb2U 

- 
4.60 
- 
1 

NR 

Pb-214 

- 
0.60 
- 
1 

NR 

Ra-2% 

- 
6.8 
- 
1 

NR 



Table 5-12. On-site W d l i e  
Radioactivity Data- 1990 

Wildlife. 1990 
Maximum 
Mean 
Minimum 

Number of analyses 

averaged for each location. These results are shown in Table 5-13, and include the contributions due 
to natural background radiation (about 60 mremlyr, as measured by these TLDs). These results show 
compliance with the annual limits of hXC and the State RHB (500 mremlyr) and the DOE (100 
mremlyr for extended exposure), above natural background. On the whole, data for the third quarter 
(Q-3) seem to be unusually high. This was due to the inadvertent omission of a "control" TLD to 
measure and correct for exposure of the TLDs during transit from and to the processing laboratory. 
A high reading (120 mrem including background) is seen for location CA-1 in the third quarter. No 
cause has been identified for this exposure, but it is well below the applicable limit. 

The Radiologic Health Branch (RHB) of the State of California Department of Health Ser- 
vices (DHS) provides packages containing calcium sulfate (CaS04) dosimeters for independent 
monitoring of radiation levels at SSFL and in the surrounding area. These dosimeters are placed 
with the Rocketdyne TLDs. The State dosimeters are returned to the RHB for evaluation by their 
vendor laboratory. Data for these TLDs, placed at eight Rocketdyne dosimeter locations, both on- 
site and off-site, are also shown in Table 5-13. The differences between exposure rates determined 
by Rocketdyne and the State may be due to differences in the precision with which the results are 
reported, and differences in gamma-radiation energy response for the two different dosimeter 
materials. The Rocketdyne vendor reports these results to the nearest 10 mrem, while the State ven- 
dor reports results to the 0.1 mrem. 

Table 5-13 shows that radiation exposures and equivalent annual exposure rates monitored 
on-site are nearly identical to levels monitored at the five widely separated off-site locations. These 
data reflect natural background radiation from cosmic radiation, radionuclides in the soil, radon and 
thoron in the atmosphere, and local radioactive fallout. Locally, the natural background radiation 
level as measured by these dosimeters is about 60 mremlyr. The small variability observed in the 
data is attributed to differences in elevation and geologic conditions at the various dosimeter loca- 
tions. The altitude range for the dosimeter locatiotk is from about 8 5 0 4  ASL (above sea level) at 
the Canoga facility to a maximum of about 1,9004 ASL at SSFL. 



Table 5-13. De Soto. SSFL. and Can- Sites-Ambient Radiation 

TLD Lacattion 

Mean value 
SSFL SS-1 

SS-2 
SS-3 
!s4 

Mean value 
Canoga CA-1 

CA-2 

Meanvalue 
Off-site OS-1 

-2 
OS-3 
O W  
OS-5 

h u r l  Average 
Exposwe Rate 

aMissing dosimeter. Assumed value in parentheses. 
b~djusted to full year to compensate for missing dosimeters. 
*Includes natural background radiation of approximately 60 mrcm per year. 

State 
DHS 



53 ESTIMATION OF PUBLIC RADIATION DOSE 

Because so little radioactive material is released from the Rocketdyne facilities, and the radi- 
ation exposure is so small, it is not possible to directly measure radiation dose to the public. Hypo- 
thetical doses are estimated based on measurements at the facilities, extrapolated to occupied areas 
off-site by well-established mathematical procedures. 

'The external dose calculations assume that differences in TLD readings represent true differ- 
ences in local exposure. These differences are extrapolated to the boundary and nearest residence 
using an inverse square distance relation from an assumed source of radiation and accounting for air 
attenuation of the radiation. The estimated doses are far below the applicable limits of DOE, EPA, 
hXC, and the State of California. 

The external exposures, above background, are based on the averaged off-site exposure mea- 
surements. The mean value for five off-site dosimeters was 65 mrem with a maximum annually ob- 
served value for a single location of 75 mrem. Boundary dose estimates assume 100% occupancy, 
whereas the actual presence of persons at the boundary is rare or nonexistent. 

Except for the nearest boundar). line exposure for the Radioactive Materials Disposal Facility 
(RMDF), the estimated off-site doses are extremely low compared to the maximum permissible 
exposures recommended for the general population in the vicinity of DOE facilities. The effective 
dose equivalent for any member of the public, for all pathways (combining internal and external 
dose), shall not exceed 500 mremlyr for short-term exposures, and 100 mremlyr for prolonged peri- 
ods of exposure. The RMDF boundary to the north of the facility received an estimated "property 
line" exposure of about 45 mrem for the year. However, this does not constitute a dose to the gener- 
al public since it lies within an isolated area without direct public access. No members of the general 
public have ever been observed to be present at the site boundary during the year. 

Estimates of the internal dose assume a constant unsheltered exposure, adjusted for wind di- 
rection frequency, throughout the year and therefore considerably overestimate the actual annual 
averaged doses near the site. Estimated internal radiation doses due to atmospheric emission of 
radioactive materials from De Soto and the SSFLnuclear facilities are several orders of magnitude 
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below the radiation standards and are far below doses from internal exposure resulting from natural 
radioactivity in air. For the air pathway only, for DOE operations, the standard is 10 mrem for wm- 
mitted effective dose equivalent, as established by EPA. 

Public exposure to radiation and radioactivityis shown in Tables 5-14Athrough 5-14C. These 
tables present the estimated exposures in comparison to the regulatory standards and that received 
due to natural radioactivity in the environment. 

Figure 5-3 shows the arrangement of the census tract boundaries from the 1980 census. Some 
of these tracts have been further subdivided for the 1990 census. Figures 5-4 through 5-6 show local 
population distribution estimates that were determined from the 1990 Federal census by Urban 



Table 5-14A. Public Exposure to Radiation and Radioactivity 
from DOE Operations at SSFL. - 1990 

Radioactive Materials Disposal Facility and Building TO59 
Department of En- (DOE, Exempt from Licensing) 

1. All pathways 

a. Maximum estimated external 
dose to an individual 

b. Maximum estimated internal 
dose to an individual 

Total 

Limit 
("Radiation Protection of the 
Public and the Environment" 
DOE Order 5400.5,218190) 

2. Air pathbay 

Limit 
(40 CFR 61, Subpart H) 

Short-term 

Prolonged 

Natural Exposure to Average Member of U.S. Public 

1. All pathways 

2 x lo-" mrernlyr 

1.2 x 10" mrernlyr 

2 x 1@ mrernlyr 

500 mremlyr 

100 mremlyr 

1.2 x 104 mremlyr 

10 mrernlyr 

300 mremlyr 

("Health Effects of Exposure to Low Levels of Ionizing 
Radiation - BEIR V," National Academy Press, 
Washington DC, 1990) 

2. Air pathway 200 mrem/yr 

("Health Effects of Exposure to Low Levels of Ionizing 
Radiation - BEIR V," National Academy Press, 
Washington DC, 1990) 



Table 5-14B. Public Exposure to Radiation and Radioactivity 
from Rocketdyne Operations - 1990 

RocLwell International Hot Laboratory (RTHL) 
U.S. Nuclear Regulatory Commission 

Special Nuclear Material License No. SNM-21 
State of California 

Radioactive Material License No. 0015-70 

1. Direct radiation at boundary 2.4 x mremlyr 

Limits (10 CFR 20.105, CCR 17 Annual 500 mrem in 1 yr 
Section 30268) Weekly 100 mrem in 7 days 

Hourly 2 mrem in 1 h 

2. Airborne (nonnatural radioacti\%y) 
effluent at boundary 

Limits (10 CFR 20.106, CCR 17 
Section 30269) 

Natural Exposure to Average Member of U.S. Public 

1. Direct radiation 100 mremlyr 

("Health Effects of Exposure to Lou. Levels of 
Ionizing Radiation - BEIR V," National 
Academy Press, Washington DC, 1990) 

2. Airborne (natural) radioactivity 
(Estimated by De Soto site measurements of 
gross alpha and beta radioactivity concentrations 
in ambient air.) 



a b l e  5-14C. Public Exposure to Radiation and Radioactivity 
fmm Rocketdyne Operations - 1990 

Applied Nuclear Technology Laboratory @S104) 
State of California 

Radioactive Materials License No. 0015-70 

1. Direct radiation at boundary 0 mremlyr 

Limits (CCR 17 Section 30268) Annual 500 mrem in i yr 
Weekly 100 mrem in 7 days 
Hourly 2 mrem in 1 h 

2. Airborne (nonnatural radioactivity) 
effluent at boundary 

Limit (CCR 17 Section 30269) 

Natural Exposure to Average Member of US. Public 

1. Direct radiation 100 mremlyr 
("Health Effects of Exposure to Low Levels of 
Ionizing Radiation - BEIR V," National 
Academy Press, Washington DC. 1990) 

2. Airborne (natural) radioactivity 4.5 x lW14 pCilmL 
(Estimated by De Soto site measurements of 
gross alpha and beta radioactivity concentrations 
in ambient air.) 
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Figure 5-3. Census ltaet Boundaries (1980) within 10 miles of SSFL 
(Individual tracts are identified by number) 



Figure 5-4. SSFL Site-Centered Demography to 8 km, Showing Number of 
Persons Living in Each Grid Area 
(Daytime Employment for SSFL) 



Figure 5-5. SSFL Site-Centered Demography to 16 lim, Showing Number of 
Persons Living in Each Grid Area 



Figure 5-6. SSFL Site-Centered Demography to 80 km, Showing Number of 
Pusons Living in Each Grid Area 

(heavily populated areas are shown by shading) 



Decision Systems, Inc., and modified by direct observation of nearby residential areas around the 
SSFL site. 

The general population (person-rem) dose estimates are calculated from the demographic dis- 
tribution and the individual doses generated by AIRDOS-PC. This code uses release rate, wind 
speed, wind direction and frequency stability fractions, and stack height parameters as input data. 
Population dose estimates centered on the SSFL site are presented in Table 5-15. Inhalation is the 
only potential exposure pathmay likely to exist. The doses reported for SSFL site emissions are 
summed for all release points and nuclides. 

Table 5-15. Population Dose Estimates for Atmospheric 
Emissions from SSFL Facilities - 1990 

Dose to Population (person-rem) - 
Total - 

3.7E-07 
2.2E-07 

3.5E-07 
2.8E-07 
6.4E-07 
1.3E-05 
l.7E-05 
2.9~-07 
7.5E-06 

1.9E-07 

2 . 6 ~ ~  
3.1EM 
3.SE-07 
1.8E-06 

3.9E-06 
1.4E-06 

D i i i o n  

N 

NNE 
hT 
ENE 
E 
ESE 
SE 
SSE 
S 

SSW 

SW 
WSW 
W 

WNW 

W 

NNW 

In spite of the large number of people in the surrounding population, the population dose esti- 
mated for Rocketdyne operations is extremely small. For comparison, the dose received by the same 

0-8 km 

3.6E-07 
1.6E-07 
1.1E-07 
1.3E-08 
1.5E-08 
3.3EM 
6.2E-07 
5.SE-08 
1.2E-06 
4.3E-08 

6.3E-08 
6.9E-09 

0 

8.1E-07 
3.4E-06 
1.3E-06 

population from naturally occurring airborne radioactivity is approximately 1.9E+ 06 person-rem. 



6.0 ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION 

Rocketdyne 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. As a pan of this program. Rocketdyne is currently involved in an 
extensive groundwater remediation program and is removing solvent contamination from approxi- 
mately one million gallons of groundwater per day at SSFL. Most former surface impoundments 
have been closed and are in the closure approval process with the California Department of Health 
Services. Contamination resulting from underground storage tanks (USTs) has been remediated. 
and the majority of the storage tanks have been removed. The few remaining USTs are equipped 
with automatic leak detection systems in compliance with Ventura County UST ordinances. The 
environmental restoration activities at SSFLinclude an extensive review of past programs and histor- 
ical practices to identify, characterize, and correct all areas of potential concern. 

Extensive monitoring programs for both radiological and chemical contaminants in air, soil. 
surface water, and groundwater are in effect to assure that the existing environmental problems do 
not pose a threat to the public welfare or environment. Results from the monitoring program show 
that contamination at the SSFL is contained on-site and a continuous monitoring program ensures 
that the contamination does not pose any risk to employees or to the public. All sources of air emis- 
sions at SSFLare subject to the provisions of the clean Air Act (cA& as administered through the 
California Air Resources Board and the Ventura County Air Pollution Control District (VAPCD). 
The VAPCD regulates sources of air emissions and issues permits that generally contain limits on 
pollutant levels and conditions of operation. 

The overall annual groundwater monitoring program at SSFL addresses collection and analy- 
sis of groundwater samples and measurement of the water levels for the 147 on-site and 13 off-site 
wells. The locations of these wells are shom on the map of SSFLin Figure 6-1. Groundwater quali- 
ty parameters and sampling frequency have been determined based on historical water quality data. 
location of known or potential sources of groundwater contamination, and operational require- 
ments of groundwater extraction and treatment systems. The groundwater monitoring program in- 
cludes the following parameters, all analyzed using the appropriate EPA methods: volatile organic 
constituents, base neutrals and acid extractable organic compounds, petroleum hydrocarbons, and 
trace metals and common ion constituents. 

Arecent hydrogeologic study at SSFL describes two groundwater systems at the site: a shallow, 
unconfined system in the alluvial surface mantle (soils) of the Burro Flats area and along the major 
drainage channels, and a deeper groundwater system in the fractured Chatsworth sandstone (rock). 
Alluvium along the major surface drainage systems may store and transmit groundwater to the un- 
derlying Chatsworth formation through fractures. Water levels in the alluvium respond to recharge 
resulting from surface flows and may vary considerably between wet and dry periods. The alluvium, 
composed of a heterogeneous mixture of gravel, sand, silt, and clay, has estimated hydraulic conduc- 
tivities ranging from 0.1 to 1,000 galldaylft2. 





The Chatsworth formation is composed of well-consolidated, massively bedded sandstones 
with interbedded layers of siltstone and clabstone. The layer may be as thick as 6,000 ft at the SSFL 
site. The direction of groundwater flow in the formation is probably radially off-site toward the sur- 
rounding lowlands and is probably controlled by fracture zones. 

The hydrogeologic environment at the SSFL site is a dynamic system. Groundwater is re- 
charged at the site. moves through the aquifers, and discharges to the surface or to other aquifers 
down-gradient of the site. The groundwater system is recharged by precipitation and by unlined 
ponds and drainage channels. Because of the meager rainfall in the area and the relatively large . 
variability in annual precipitation, groundwater recharge may vary greatly from year to year. Specific 
pathways of possible contaminant transport are difficult to predict on the basis of on-site well data. 
The most likely pathmays are along fracture zones that trend off-site. 

Surface water discharges are usually rain induced and analyses are conducted on samples col- 
lected in the runoff, as identified in the monitoring plan for the northwest slope of Area IV. Kearly 
all rainfall runoff at SSFL drains to the south and is collected in the surface water qstem. A very 
small portion of the site produces minor runoff across the northwest boundary following heaky rains. 
Catch basins were installed in five runoff channels in the fall of 1989. These locations are shown on 
the map in Figure 6-2. The analyses include the metals lead, zinc, chromium, beryllium, arsenic, 
cadmium. mercury, nickel, and copper (and applicable radionuclides by an outside laboratory). Sur- 
face water for the remainder of SSFL is regulated under an NPDES permit. 

Soil analyses have been and are site specified according to the activities generating the analyses 
and potential disposition of the soil. Awide variety of analyses are conducted to determine the extent 
of any potential chemical contamination. 

In addition to this environmental monitoring and restoration program, current operational 
procedures reflect Rocketdyne's commitment to a clean and safe environment. For example, sol- 
vents and oil are collected and recycled to the maximum extent possible. A comprehensive training 
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and employee av.areness program is in place. All employees working with hazardous materials are 
required to attend a course on hazardous materialslwaste management. Environmental bulletins 
are circulated in the Rocketdyne biweekly newspaper to promote environmental awareness among 
all employees. 

An update of the Spill Prevention Control and Countermeasure (SPCC) plan was started in 
1988. The U.S. EPA 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 navi- 
gable waters. The SPCC plan for SSFLfacilities, including ETEC facilities, is currently under review 
for updating purposes by Rocketdyne Division. Additional comments provided by the Ventura 
County Health Department have been included into the plan. Final approval of the plan is scheduled 
for TBD. 



Figure 6-2. Imatinns of Rainfall RunoFTCollectors Along Northwest Ihundary of SSI'I,, Area IV 



Asbestos control at Rocketdyne is conducted under the requirements of Titles 29,40, and 49 of 
the Code of Federal Regulations (CFR), in addition to any state or local regulations that apply to any 
asbestos abatement program. Several steps in managing an asbestos program have been incorpo- 
rated into facilityrenovation and demolition. These generally include assessment or identification of 
asbestos-containing materials (ACMs), abatement activities such as worker protection and surveil- 
lance, and clearance requirements such as cleanup and disposal. With Area IV, approximately 100% 
of the buildings have been surveyed, and materials in question have been analyzed for asbestos. 
Where required, asbestos abatement will occur when renovation or demolition projects are identi- 
fied. 

In summary, Rocketdyne is committed to sound environmental management of all programs at 
our facilities and to correcting existing environmental problems before they pose a threat to our em- 
ployees or the public. We have a longstanding record of our commitment to protecting the environ- 
ment and will continue to strengthen that commitment in the future. 

6.1 SURFACE WATER 

The Rocketdyne Division of Rockwell International Corporation has filed a Report of Wste 
Discharge with the California RWQCB and has been granted a NPDES permit to discharge waste 
water, pursuant to Section 402 of the Federal Water Pollution Control Act. The permit, NPDES 
No. CA0001309, which became effective 27 September 1976, was renewed with minor changes ef- 
fective 17 September 1984. This permit covers discharge of overflow and storm runoff from water 
reclamation retention ponds into Bell Creek. Discharge generally occurs only during and immedi- 
ately after periods of heavy rainfall or during extended periods of rocket engine testing that release 

large amounts of cooling water to the ponds. An application to revise the existing NPDES permit 
ancl waste discharge requirements was filed by Rocketdyne on 15 December 1988. This permit Con-  

tinues in effect and is shown in Appendix A. To date, a new permit and new waste discharge require- 

ments have not been developed by the RWQCB. 

Only one of the retention ponds receives influent from Area IV of the SSFL site. It is identified 
as retention pond R-2A in Table 6 1 .  The other final retention pond is identified as Perimeter Pond. 

The influent includes sewage treatment plant outfall, cooling water from various testing opera- 
tions, and surface runoff water. Grab-type water samples taken at the retention pond prior to a 

discharge are analyzed by a California State certified analytid testing laboratory for nonradioactive 
chemical constituents and for radioactivity. The NPDES permit, shown as Appendix A, lists specific 

constituents which are analyzed, as well as their respective limitations in discharged wastewater. 
Wastewater originating from facilities located throughout the SSFL site is collected at the retention 
pond. The point of origin of small amounts of most nonradioactive constituents normally found in 
wastewater is difficult to determine. If excessive amounts of any of these materials were found in 

wastewater,, mu\d be determined from the knowledge of facibty operatiom involving 
their use. Discharge from these ponds are sampled and analyzed to show compliance with the 
permit. 



Table 61. Analytical Results for Surface Water Releases 

Constituent 

BOD 
Boron 
Chloride 

Fluoride 
Grease and Oil 

Arsenic 
PH 
Residual chlorine 
Settleable solids 

Sulfate 
Suspended solids 
Surfactants 

Brnperature (OC) 
lbtal dissolved 

solids 
lbxicity 
lbrbidity 

Pond R - U  
Number of 

S O ~ P ~  

- 
Ainimum 

< 5  
0.10 

13,O 
0.10 

0.10 

< 0.01 
7.6 

< 0.04 
< 0.1 

35 

6.5 

< 0.02 
7.2 

143 

100% 

3 - 

Perimeter 
Pond 

lumber 01 
Samples 

denn 

9.5 

0.12 

5z01 
0.43 

35.1 

0.01 
8.6 

~0.04 

0.10 

108.5 

19.6 

0.09 

16.5 

579 
100% 

10.1 

Minimum Maximum 

26 
0.m 

n,4 
0.60 

516 

0.01 
9.4 

< 0.04 
0.12 

146 

53.0 

0.50 

24.4 

680 
100% 

42 

- 
Mean 

7.8 

0.10 

503 
0.40 

1.0 

0.01 
8.4 

c 0.04 

< 0.1 
101.5 

15.8 

0.04 

15.8 

462 

100% 

12.8 - 

- 
Maximum 

20 
0.m 

IN 
0.50 

1.6 
< 0.02 

9.1 

< 0.04 
0.10 

160 

31.0 

0.10 

21.5 

654 

100% 

35 

A surface water runoff sampling program was developed and implemented in November 1989 
for Area ll( which is the northwest portion of the SSFL. The locations selected for sampling were 
the runoff channels past the former Sodium Disposal Facility (SBP1 and SBP2), behind T100, along 
the north side of RMDF, and the SRE watershed.The results of analyses of water samples collected 
for several rainstorms during 1990 are shown in nb le  6-2. 

6.2 GROUNDWATER 

A groundwater monitoring program has been in place at the SSFL site since 1984. This has 
been accomplished largely under the direction and guidance of the regulatory agency responsible 
during the period 1984 through July 1989, the Los Angeles office of the California RWQCB. (The 
EPA appointed the California DHS [Region 3BurbankI as lead agency in July 1989.) During the 
past 5 years, a network that now consists of 147 on-site wells has been completed. There are 87 of 
these are in the Shallow Zone, and 60 have been drilled into the Chatsworth Formation, the 
indurated sandstone that represents the uppermost aquifer underlying the facility. In 1987, as part of 
the statewide requirements under the %xic Pits Cleanup Act, Rocketdyne submitted the Hydrogeo- 
logical Assessment Report (HAR) for the entire facility while addressing the 10 RCRA-permitted 



Table 6-2. A 
I 

Constitnent I Limil 

ilytical Re! 

SBPl 
Number of 

Samples 

BOD 
Bora  
Chloride 
Fluoride 
Grease and oil 
Arsenic 

PH 
Residual chlorine 
Settleable solids 
Sulfate 
Suspended solids 
Surfactants 
Temperature (OC) 
Total dissolved 

solids 

'Ibxicity 
Turbidity 

Constituent 1,it 1 

30 
1 

150 
1 

15 
0.05 
6-9 
0.1 
0.3 
300 
150 

0.05 
37.8 

950 
90% 
- 

Its for 1 - 
minimum 

BOD 
Bomn 
Chloride 
Fluoride 
Grease and oil 
Arsenic 

PH 
Residual chlorine 
Settleable solids 
Sulfate 
Suspended solids 
Surfactants 
Temperature (OC) 
'Ibtal dissolved 

solids 

micity 
Turbidity 

rthwest Raint 

fiean Maximum 

0.10 0.10 
8.0 11.0 

0.20 0.30 
< 1 c 1 

co.01 co.01 
8.2 8.8 

-0.04 cO.04 

16.5 27 

0.06 0.10 

100% 100% 

l Runofl - 
SBPZ 

(umber o 
Samples 

30 
1 

150 
1 

15 
0.05 
6-9 
0.1 
0 3  
300 
150 

0.05 
37.8 

950 
9096 
- 

RMDF 
llumber 01 
Samples - 

0 
4 

4 
4 
4 
4 

5 
4 

0 
4 
0 
4 

0 

0 
3 
0 - 

0 
4 
4 
4 

4 

4 

5 
4 

0 
4 
0 
4 

0 

0 
2 
0 

- 
Minimum 

- 
c 0.1 

1.1 
<0.1 

< 1 

< 0.01 
7.1 

< 0.04 

10 

0.02 

10096 



Table 62.  Analytical Results for Northwest 
Rainfall Runoffs (Sheet 2 of 2) 

BOD 
Bomn 
Chloride 
fluoride 
Grease and oil 
Arsenic 

PH 
Residual chlorine 
Settleable solis 
Sulfate 
Suspended solids 
Surfactants 
Temperature (OC) 
Ibtal dissolved 

solids 

'Rariaty 

Tufidity 

surface impoundment closures. (There are no RCRA surface impoundments in Area IV.) Subsur- 
face soil sampling at over 150 locations has been accomplished~ Routine quarterly chemical and 
radiological monitoring of the wells scheduled for annual review is conducted according to the moni- 
toring plan submitted to the lead agency for the groundwater program. 

At the facility, Rocketdyne has six remedial water treatment systems operating. The combined 
treatment capacity of these systems is nearly 1,000.000 gal of solvent-contaminated water per day. 
The ultraviolet lighthydrogen peroxide treatment unit (UVM202) was activated in Januaxy 1990. 
The five air stripping tower systems include those at the Area I Road (Bowl). Alfa, Bravo, Canyon, 
and Delta sites. The combined pumping total of these remediation units has resulted in treatment of 
129 million gal of solvent-contaminated water since 1987. The summaries of the water quality re- 
sults for the treatment systems are included in the bimonthly groundwater program reports sub- 
mitted to the regulatory agencies. Although seasonal variations exist, examination of the results has 
revealed that there has been substantial progress in groundwater remediation via the treatment tech- 
nologies utilized by Rocketdyne. Notably, the contamination levels have dropped significantly and 
the contamination, to date, has been contained on-site. 



In July and August 1989,17 deep wells and 2 shallowwells were constructed in Area IV. Plans 
are in progress to batch the solvent-contaminated waters of these low-producing wells (about 
1 gpm) and transport them to the Batch Facility W k I z 0 2  Treatment System which is situated at the 
side of the Area I1 Service Road. The bulk of the Area IV shallow groundwater is seasonal and de- 
pendent upon rainlnatural drainage patterns. Groundwater has been encountered consistently in 
only three shallow zone wells (RS-11. ES-31, and the newest RS well, RS-28). The surface Rater 
sampling occurs rarely because it is rain-prompted. Documentation of these rainfall events since 
November 1989 has been submitted to the RWQCB (Los Angeles area). Insufficient runoff uas col- 
lected in 1989 to permit analysis for chemical constituents. 

The solvents found in the groundwater include trichloroethylene and its family of decomposi- 
tion products. The results of the analyses of the Area IV wells have been documented in the 
"Area IV (Phase 111) Groundwater Investigation Report" prepared for Rocketdyne by Groundwater 
Resources Consultants, Inc., in December 1989. Additional treatment options are being considered, 
pending DOE funding. These include an air stripping tower unit or a UV/H202 unit on-site in 
Area IV, or newer technologies (treatment using solar radiation) being proposed under DOE con- 
tracts. 

During 1989, Rocketdyne requested permission of the Brandeis-Bardin organization to drill 
two additional off-site wells nearer the Area IV border, between Rocketdyne and their property. To 
date, none of the existing Brandeis-Bardin wells in the direction of the groundwater flow have shown 
any evidence of contamination. Brandeis-Bardin is considering the Rocketdyne request for more 
drilling on their property. 

In addition to the wastewater discharge limitations, atmospheric pollutant discharge limita- 
tions are imposed by VAPCD Permit 0271 on several natural-gasloil-fired sodium heaters operated 
by ETEC for component testing. The limitations for 1989 are 9.46 tonslyr for reactive organic com- 
pounds, 140.06 tonslyr for oxides of nitrogen, 3.05 tonslyr for particulates, 0.60 tonslyr for oxides of 
sulfur, and 37.44 tonslyr for carbon monoxide. These limits were increased by the District to reflect 
the results of source testing performed by KVB, Inc. on the H-1 and H-2 heaters. No operations 
resulted in emissions exceeding these limits. These limits may be modified during 1990 due to 
planned changes on hardware for H-1, H-2, and H-101 gas-fired boilers. The facility was inspected 
by the VAPCD in November 1989 as part of its routine semiannual inspection program. No viola- 
tions were cited relative to DOE operations. 

There were no draft or final environmental impact statements or reports, site assessments, or 
remedial action reports produced during 1988. Additionally, there were actions taken by local au- 
thorities relative to CERCWSARA activities or Notices of V~olation. 



7.0 ENVIRONMENTAL MONITORING PROGRAM QUALITY CONTROL 

This section describes the quality assurance (QA) elements that are incorporated into the 
Rocketdyne radiological analysis program to ensure that data produced are as meaninghl as possi- 
ble. 

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

1. Reagent Quality - Reagent-grade chemicals and certified grade counting gas used. 

2. Laboratory Ventilation - Room air supply is controlled to minimize temperature 
variance and dust incursion. 

3. Laboratory Contamination - Periodic laboratory contamination surveys for fixed 
and removable surface contamination are performed. Areas are cleaned routinely 
and decontaminated when necessary. 

4. Control Charts - Background and reference source control charts for counting 
equipment are maintained to evaluate stabiliry and response characteristics. 

5. Laboratory Interwmparisons - Rocketdyne participates in the DOE EMLQAP. 

6. Calibration Standards - Counting standard radioactivity values are traceable to the 
NIST primary standards. 

7.1 PROCEDURES 

Procedures followed include sample selection; sample collection; packaging. shipping, and 
handling of samples for off-site analysis: sample preparation and analysis; the use of radioactive ref- 
erence standards; calibration methods and instrument QA; and data evaluation and reporting. 

7.2 RECORDS 

Rewrds generally cover the following processes: field sample wllection and laboratory identi- 
fication coding; sample preparation method; radioactivity measurements (counting) of samples. in- 
strument backgrounds, and analytical blanks; and data reduction and verification. 

Quality control records for laboratory wunting systems include the results of measurements of 
radioactive check sources, calibration sources, backgrounds, and blanks, as well as a complete re- 
cord of all maintenance and service. 

Records relating to overall laboratory performance include the results of analysis of quality 
control samples such as analytical duplicates, interlaboratory cross-check samples and other quality 
control analyses; use of standard (radioactive) reference materials to prepare working standards; and 
calibration of analytical balances. 



7 3  QUALITY ASSURANCE 

Rocketdyne participates in the DOE Quality Assessment Program (QAP) operated by the En- 
vironmental Measurements Laboratory (EML) in New York for radiological analyses. During 1990, 
two sets of samples were distributed: QAP XXXn and QAP XXXLZI.  A summary of results from 
QAP XXXlll is shown in a b l e  7-1. While these comparisons involve sample types, geometries, and 
analyses that are not part of the routine procedures at the Rocketdyne laboratory, review of these 
results and those of the other laboratories shows a similar or better quality in most cases. In this 
summary, the Values shown for "score" are the average ratios of the analytical result determined by 
each laboratory relating to the reference result (EML). Ideally, this score should equal that of the 
reference laboratory, 1.00. The "expeaed variation" is the standard deviation (uncertainty) expeaed 
for the ratios, based on estimates of uncertainty for each laboratory and the reference laboratories 
for each analysis. 

The "observed variation" is the standard deviation of the ratios for each laboratory, relative to 
the average ratio for that laboratory. 

The results of QAP XXXIII show that the Rocketdyne laboratory was closer to the reference 
laboratory (EML) than 30 of the other 42 laboratories that participated. The lowest estimate pro- 
duced by the Rocketdyne laboratory was 0.85 of the reference value, while the highest was 1.26. For 
comparison, at the extremes, one laboratory underestimated a value by a faaor of one hundred 
(0.01) while another overestimated by a factor of 84.66. 

The observed standard deviation (the variability, or "scatter," of the observed results relative 
to the average) of the Rocketdyne results is relatively small. 20.10 (+ 10%)- and close to that ex- 
pected from the analytical process, + 0.07 (* 7%). 



Table 7-1. Summary of QAP XXXm Results 

Laboratory 

n 
LL 
EML (reference] 
UC 
FN 

Minimum 
Mean 
Madmum 

I(umber 01 
Results 

20 
22 
10 
15 
20 
l2 
18 
4 
34 
23 
29 
l2 
40 
9 
23 
16 
36 
7 
14 
11 
11 
25 
32 
9 
U 
58 
16 
26 
31 
31 
18 
35 
31 
30 
15 
23 
17 
31 
1 
31 
17 
4 
4 
25 

Total 
909 

Result Compared to 

Observed 
Standard 
Deviation 

0.40 
0.15 
0.27 
0. 12 
0.17 
0.11 
0.14 
0.12 
0.12 
0.17 
0.33 
0.10 

0.09 
0.07 
0.08 
0.35 
0.03 
0.10 
0.10 
0.U 
0.23 
0.14 
0.10 
0.10 
0.25 
0.15 
0.09 
0.23 
0.24 
0.15 
0.70 
0.22 
0.62 
0.93 
0.39 
1.65 
2.02 

201 
6.19 
1.87 
5.67 
20.43 

0.07 
1.10 
20.43 

Ratio 
[ObslExp) 

9.07 
1.04 
0.63 
0.41 
1.39 
2.10 
054 
1.11 
1.38 
2.64 
3.62 
1.n 

0.60 
0.61 
1.15 
1.10 
0.60 
1.45) 

0.97 
0.70 
0.80 
0.82 
0.79 
0.75 
0.82 
134 
0.44 
0.90 
0.95 
l.U 
3.45 
0.84 
285 
2.47 
1.93 
830 
5.75 

6.06 
18.67 
51.24 
17.41 
4.02 

0.41 
3.73 
5124 
D641M1 



NPDES PERMIT CA0001309 

The Board has notified the discharger and interested agencies and persons of its intent to renew 
waste discharge requirements for this discharge and has provided them with an opportunity to submit 
their written biews and recommendations. 

The Board. in a public hearing, heard and considered all comments pertaining to the discharge 
and to the tentative requirements. 

This Order shall serve as a National Pollutant Discharge Elimination System permit pursuant 
to Section 402 of the Federal Wxer Pollution Control Act, or amendments thereto, and shall take 
effect at the end of 10 days from the date of its adoption, provided the Regional Administrator, EPA. 
has not objections. 

lT IS HEREBY ORDERED, that Rockwell International Corporation, Rocketdyne Division, 
in order to meet the provisions contained in Division 7 of the California Water Code and regulations 
adopted thereunder, and the provisions of the Federal Water Pollution Control Act and regulations 
and guidelines adopted thereunder, shall comply with the following: 

A. Efnuent Limitations 

8. The discharge shall be limited to filtered domestic wastewater and industrial waste- 
water only, as proposed. 

9. The discharge of an effluent in excess of the following limits is prohibited: 

Constituent 
Total dissolved solids 

BOD5 20'C 

Oil and grease 

Chloride 

Sulfate 

Fluoride 

Boron 

Surfactants (as MDAS) 

Residual chlorine 

3m.S 
mg"- 

Ibfday* 

m g n  
lblday* 
mpn 

Iblday' 
mg'L 

lblday' 

m g n  
lblday' 

mg'L 
Iblday* 

"w"- 
lblday' 

m g n  
lblday' 

mg'L 

Discha 
. .  . 

ree L- 
Maximum 

950 
1,267,680 

30 
40,035 

15 
20,020 

150 
200,160 

300 
400320 

1 .o 
1,340 

1.0 
1340 

0.5 
667 

0.1 



* ~ a s e d  on a total waste flow of 160 million gal per day. 
10. The daily discharge rate shall be obtained from the following calculation for any 

calendar day 

8.34 Daily discharge rate = -c Qi Ci 
N 1 

in which N is the number of samples analyzed in any calendar day. Qi and Ciare the 
flow rate (MGD) and the constituent concentration (mg/L), respectively, which are 
associated with each of the N grab samples which may be taken in any calendar day. 
If a composite sample is taken. C, is the concentration measured in the composite 
sample and Qi is the average flow rate occurring during the period over which Sam- 
ples are composited. 

11. The pH of wastes discharged shall at all times be within the range 6.0 to 9.0. 

12. The temperature of wastes discharged shall not exceed 100'F. 

13. Wastes discharged shall not contain visible oil or grease. and shall not cause the ap- 
pearance of grease, oil or oily slick, or persistent foam in the receiving waters or on 
channel banks, walls, inverts, or other structures. 

14. Wastes discharged shall not cause the formation of sludge deposits. 

15. Neither the disposal nor any handling of waste shall cause pollution or nuisance. 

16. Wastes discharged shall not damage flood control structures or facilities. 

17. This discharge shall not cause a violation of any applicable water quality standaid 
for receiving waters adopted by the Regional Board or the State Water Resources 
Control Board as required by the Federal Water Pollution Control Act and regula- 
tions adopted thereunder. If more stringent applicable water quality standards are 
momulnated or amroved pursuant to Section 303 of the Federal Water Pollution 
eontroiAct, or -ndme& thereto, the Board will revise and modie this Order in 
accordance with such more stringent standards. 

18. Wastes discharged shall not increase the natural turbidity of the receiving waters at 
the time of discharge. 

19. Oil, oily material, chemicals, refuse, and other wastes shall not be stored or placed 
where they could be picked up by rainfall and discharged to surface waters. 

20. The wastes discharged shall not contain phenols, meraptans, or other substancesin 
concentrations which would impart taste, odors, color, foaming or other objection- 
able characteristics to receiving waters. 

21. The wastes discharged shall not cause receiving waters to contain any substance in 
concentrations toxic to human, animal, plant, or fish life. 



22. Radioactivity shall not exceed the limits specified in Title 17, Chapter 5, Subchap 
ter 4, Group 3, Article 3, Section 30269 of the California Administrative Code. 

23. Domestic wastes discharged to watercourses shall at all times be adequately disin- 
fected. For the Dwose of these reauirements. the wastes shall be considered ade- 
quately disinfected if the median nuAber of wliform organisms at some point in the 
treatment process does not exceed 2.2 per 100 milliliters and the number of coli- 
form organisms does not exceed 23 per 100 milliliters in more than one sample with- 
in anv 30-davoeriod. The median value shall be determined from samoles taken on 
sever; sampliig days each week, at least one sample per sampling day. h e c t e d  at a 
time when wastewater flow and characteristics are most demanding on the treat- 
ment facilities and disinfection procedures. 

24. Domestic wastes discharged to watercourses shall have received treatment equiva- 
lent to that of a filtered wastewater. 

Filtered wastewater means an oxidized, coagulated. clarified wastewater which had 
been passed through natural undisturbed soils or filter media, such as sand or diato- 
maceous earth, so that the turbidity as determined by an approved laboratorymeth- 
od does not exceed an average operating turbidity of 2 turbidity units and does not 
exceed 5 turbidity units more than 5 percent of the time during any 24-hour period. 

Nothing herein shall be construed to prevent the use of any alternative treatment 
process(es) provided that they can be demonstrated to the satisfaction of the Execu- 
tive Officer to achieve compliance with the effluent limitations and requirements. 

25. The average final effluent concentrations shall not exceed 15 percent by weight of 
the average sewage treatment plant influent concentrations of BOD520'C and sus- 
pended solids during periods of discharge. 

26. Wastes discharged shall not contain heavy metals, arsenic, or cyanide in concentra- 
tions in excess of the mandatow limits contained in the current California Deoart- 
ment of Health Drinking  at& Standards. 

. 
27. The toxicity of the effluent shall be such that in a standard %hour static or flow- 

through bioassay in undiluted effluent at least 90 percent of test organisms shall sur- 
vive at least 90 percent of the time with no single test producing 70 percent of 
survival. 
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ACRONYMS 

ACM 
ANL 
ASL 
CAA 
CCR 
CERCLA 
CFR 
CME 
CWA 
D&D 
DCG 
DHS 
DOE 
EML 
EPA 
ETEC 
HAR 
HEPA 
LLD 
MBAS 
MGD 
MPC 
NAAQS 
NASA 
NEPA 
N E S m  
NIST 
NPDES 
NRC 
NSPS 

NTU 
PAIS1 
PP 

asbestos-containing materials 
Argonne National Laboratory 
above sea level 
Clean Air Act 
California Code of Regulations 
Comprehensive Environmental Response, Compensation, and Liability Act 

Code of Federal Regulations 
Comprehensive Monitoring Evaluation 
Clean Water Act 
dewntamination and dewmmissioning 
Derived Concentration Guide 
Department of Health Services 
Department of Energy 
Environmental Measurements Laboratory 
Environmental Protection Agency 
Energy Qchnology Engineering Center 
Hydrogeological Assessment Report 
high-efficiency particulate air 
Lower Limit of Detection 
methylene blue active substances 
million gallons per day 
maximum permissible concentration, air, or water 
National Ambient Air Quality Standards 
National Aeronautics and Space Administration 
National Environmental Policy Act 
National Emission Standards for Hazardous Air Pollutants 
National Institute of Standards and lkchnology 
National Pollutant Discharge Elimination System 
Nuclear Regulatory Commission 
New Source Performance Standards 
Nephelometric W i d i t y  Unit 
Preliminary Assessment/Site Investigation 
Perimeter Pond 



PRR 
QA 
QAP 
R&D 
RHB 
RCRA 
RFA 
RML 
RMDF 
RWQCB 
SARA 
SCAQMD 
SCTI 
SNAP 
SPCC 
SRE 
SSFL 
SSME 
TLD 
TRI 
TPCA 
TRUMP4 
TSD 
UST 
w 
v m  
VSI 

preliminary record review 
quality 8sswance 
Quality Assessment Program 
research and development 
Radiological Health Branch 
Resource Conservation and Recovery Act 
RCRA facility assessment 
Rockwell International Hot Laboratory 
Radioactive Materials Disposal Facility 
Regional Wter Quality Control Board 
Superfund Amendments and Reauthorization Act 
South Coast Air Quality Management District 
Sodium Component Rst butallation 
Space Nuclear Auxiliary Power 
Spill Prevention Control and Countermeasure 
M u m  Reactor Experiment 
Santa Susana Field Laboratory 
Space Shuttle Main Engine 
therrnoluminescent dosimeter 
'Ibxic Release Inventory 
'hxic Pib Cleanup Act 
aansUranic Managemeat by Pympartitioning-Sepamtim 
treatment, storage, and disposal (facility) 
underground storage tank 
ultraviolet 
Wntura County Air Pollution Control District 
visual site inspection 


