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1. EXECCTIVE SUMMARY 

Rocketd?ne currently operates several facilities in the San Fernando Vallev:Simi Vallex- 
area, for manufacturing, testing, and research and development (R&D). These operations include 
manufacturing liquid-fueled rocket engines, such as the Space Shuttle Main Engine (SSME) and 
engines used for expendable launch vehicles used to place artificial satellites into orbit. This 
work includes fabrication and testing of 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 the Space 
Station. Previously, this work also included development, fabrication, and disassembly of 
nuclear reactors, reactor fuel, and other radioactive materials. under the Atomics International 
Division (.U). AI ~vas merged into Rocketdkne in 1981 and many of the .2I functions were 
transferred to existing Rocketdye departments. This nuclear work was terminated in 1988, and 
subsequently, all radiological work has been directed toward decontamination and 
decommissioning (D&D) of the pre~iously used nuclear faciliries and associated site areas. The 
majority of this work is done for the Department of Energ (DOE). This .i\nnual Site 
Environmental Report for 1996 concentrates on the environmental conditions related to DOE 
operatio~ls at Area IV of SSFL and ar De Soto. 

The results of the radiological monitoring pro-eram for the calendar year of 1996 continue 
to indicare rhar there are no si-~ficant releases of non-natural radioactive material fiom 
Rocketdge sites. The atmospheric discharge of radioactive materials in ventilation exhausts. 
airborne dust from remediation activities. and direct radiation exposure are the only potential 
exposure pathwa! s to the general public fiom Rocketdye's radiological cleanup and waste 
packaging operations. .All radioactive wastes are processed for disposal at DOE disposal sites 
and other sites licensed for radioactive \-asre. Liquid radioactive wastes are not released into the 
enxironment and do not constitute an exposure pathwa>-. Groundwater and surface water in the 
environment are sampled and analyzed to ensure detection of any non-natural radioactivi~. 
Neither groundwater nor surface x-arzr is used as a source of drinking water or agricultural 
irrigation. Except for low concentrations of nitium in some of the groundwater wells and a 
seepage location. well below Federal and State drinking water standards, only naturally occurring 
radioactivit)- has been found in this water. The groundwater wells that show mtium. and the 
seepage location are associared with an excavated test reactor facility @uildiig T010). The 
excavated area is s a w t e d  by water drifr fiom a cooling tower and this mobilizes mtium that 
was produced in the soil by operation of the test reactor. 

RadioactiviQ- in the facility ventilation exhaust effluents, and in the ambient air, is 
analyzed to assess a q  impact of the remaining radiological operations on the public and the 
environment. Little radioactivi? is dispersed by these operations and ve? little is released to the 
environment, because of highly efficient air filuation systems. Only small amounts ofnon- 
natural radioactivity x e  found in the exhaust effluents. Except for localized areas of facil$ and 
soil contamination, only nanuallk- occurring radioactivity can be detecred in soil and vegetation 
samples. Some areas of soil contamination m-ere exposed to the wind and potential airborne 
suspension has been estimated for these sources. 



Calculated radiation doses to the public, due to airborne releases and direct -OD, are a 
factor of thousands to millions of times lowa than the applicable limits as w d  as the naaually 
existing background levels. These hypothetical doses are too small to permit direct measurement. 
Consen-ative calculations provide upper-limit estimates of possible doses to the public. The radiation 
dose to a member of rhe public due to direct radiation is estimated to be less than 0.0003 m .  This 
canbecomparedw~rhtheannualdosehmnaturalsourcesofabout100mrem. Themaximum 
public dose due to airborne radioacthit)' deased from S S R  facilities is estimated to be less than 
0.0064 mmn. This is far below the annual dose h m  nand airborne activity, about 100 to 200 
mrem. 

The non-radiological monitoring program has inrreased in recent y-; with more extensive 
sampling of the groundwgter at the Santa Susana Field Labonaory (SSFL). Nine new wells were 
h&lled in 1993 and 1994 to characterize the hydrogeology and wgta qualiv of known groundwam 
chemical contamination, horizontally and vertically, and in relation to the potential source areas. 
'Ihree new wtlls were installed in Area IV in 1994 for exmdon and Qralment of degraded 
groundwater. No nex wells w m  drilled in 19%. In 1996, there wme 216 onsite and 16 o&te w-ells 
sampled under the program. These mater samples w e  analyzed for chemical and radiological 
constituents, as appropriate. 

Surface discharges of water, *use in inket-engine testing and other indumial purposes, are 
analyzed at least monthly for 84 analps and quarterly for 169 analytes per discharge location. Tbree 
exi& ~chloroethv1& occurrences in the pundwater in the northw& pan of &a IV were 
monitored in 1996. KO new offsite plume of degraded ground-- was detected h m  these wells. 

During 19%$37 agency inspections, audits, and visits wwe conducted. Several Notices of 
Violations (NOVs) mme issued during 19%. One set of NOVs involved groundwater monitoring 
wells. Rocketdyne responded to these by marking standrnd reference points, disagreeing that a  lease 
of untreated uncon taminated water constituted a violation, and agreeing to avoid below-grade 
completions of monitoring wells. The other set addressed the function of the Radiation Safety 
Committee. An mual meeting and committee audit of use locations had not been done in 1995. In 
responseIlSe the Committee was reconstituted and made active in 1996. A citation was i d  by the 
Snte of Temesee for an improperly labeled shipment of radioactively conraminated material. 

In summan. _I this repon provides information showing that there are no indications of any 
potenrial impacts on the health and safety of the public, near or distant, due to the opedons 
conducted at the Santa Susana Field Labotatory and the De Soto site. All measures and calculations 
of oE1te conditions demonsuate compliance with applicable qdations. These measurements 
confirm that the control of releases of hazardous substances h m  Rocketdyne operations is m e l v  
effective. 

At the end of 1996 (Tkcember 6), the merger with The Boeing Company of the -space and 
defense owations of Rockwell International, including the Rocketdyne Division and the DOE - 
opentioi at the ~ a n t a  ~usana ~ i e l d  Labo&xyZ mas completed. % q o n  uses hinorically correct 
tenns for the oqanimions involved in the environmental monitoring and protection during 19%. 



This annual report discusses environmental monitoring at m o  manufacturing and test 
operations sites operated in the Los Angeles area by Rocketd>ne Propulsion & Power of Boeing 
North -4merican. Inc. (formerly Rockwell International Corporation). These are identified as the 
Santa Susana Field Laboratory (SSFL and the De Soto site. The 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 technolog!. The De Soto site essentially comprises 
office space and light industr>- wirh no remaining radiological operations. and has little potential 
impact on the environment. The SSFL site. because of its large size (2.668 acres). warrants 
comprehensive monitoring to ensure protection of the emironment. 

SSFL consists of four administrative areas used for research: development, and rest 
operations as well as a buffer zone. The arrangement of these areas is s h o w  in F i p  2-1. 

A portion of Area I and all of Area I1 are owned by the U.S. Government and assigned to 
the Xational Aeronautics and Space .4dministration (USA). A portion of Area IV is under the 
jurisdiction of the Department of Energy (DOE). 

The primary purpose of this repori is to present information on environmental and effluent 
monitoring of DOE-sponsored actibiries to the regulatory agencies responsible for radiological 
operations, the U.S. DOE, the Nuclear Regulatov Commission (KXC), and the California Sme 
Department of Health Senices (DHS! Radiologic Health Branch (RHB). For that reason, 
information concentrates on Area IV at SSFL, which is the only area where DOE radiological 
operations have been performed. While the major focus of artention is radiological, this report 
also includes a discussion of non-radiological monitoring at SSFL. In addition, this repon 
anempts to communicate to our workers and neighbors, and our regulators and customers, f a c d  
information regarding the radiological condition of our environment. To assist us in this 
purpose, a reader response survey form has been included in the fkont of this report. We would 
appreciate your comments. 

Areas I. 11. and 111 have been used for developing and resting rocket engines and 
propellants. lasers. and other enerE technologies since 1949. Xo operations with nuclear fuel or 
nuclear reactors were conducted in those areas. Since 1956. Area IT 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 1988 and subsequent efforts have been 
directed toward decommissioning and decontamination (D&D) of the former nuclm facilities. 

Kork in nuclear energy R&D in what has become Rocketdyne Propulsion % Power of 
Boeing North American began under North .4merican Aviation, Lnc. in 1946. During the 
evolution of these operations, small test and demonstration reactors and critical assemblies were 
built and operated. reactor fuel elements were fabricated. and used reactor fuel elemenrs --ere 
disassembled and declad. These projects have been completed and temkated in the course 
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of the past 30 years. Most of this work was performed at SSFL and is described in detail in the 
Rockerdyne document '-%clear Operations at Rockwell's Santa Susana Field Laboratorq-A 
Factual Perspective" (Ref. 1). Xo work with nuclear materials has been conducted at SSFL since 
1988. and the only work related to h s e  operations since that time and during 1996 was the 
ongoing cleanup and decontamination of the remaining inactive nuclear facilities. and the offsire 
disposal of radioactive masre. 

The nuclear operations and the ensuing cleanups have been conducted under State and 
Federal licenses and under contract to DOE and its predecessors. In April 1990; the irRC 
Special Xuclear Materials license mas amended to permit only decommissioning operations. 
Following transfer of otxnership of the Hot Laborato~ (Hot Lab) from Rockwell International to 
the DOE. and reflecting the close in\-olvement of DOE in the decommissioning operations. the 
h i C  terminated the Special Xuclear Materials license in September 1996 and relinquished 
responsibili~ and jurisdiction over the Hot Lab to the DOE. 

The location of the SSFL sire in relation to nearbj- communities is shown in Figures 2-2 
and 23 .  Undeveloped land surrounds most of the SSFL site. There are occasional cattle p i i n g  
on land near the southern portion of the site, and the Santa Monica Mountains Conservancy's 
Sage Ranch Park is at the northeasiern boundary of SSFL. 50 significani agricultural land use 
exists \%ithin 30 km (19 miles) of the SSFL site. While the land immediately surrounding SSFL 
is undeveloped, at greater distances there are suburban residential areas. For example, 2.7 km 
(1.7 miles) toward the northwest from Area IV is the closest residential portion of Simi Valley. 
The communin- of Santa Susana Knolls lies 4.8 km (3.0 miles) to the northeast, and a small truck 
farm exists approximately 7 km (4.4 miles) to the northeast. The Bell Canyon area begins 
approximately 2.3 km (1.4 miles) to the southeast, and the Brandeis-Bardin Insr i~re  is adjacent 
to the north. A sand and gravel q-- was operated approximately 2.4 km (1.5 miles) to the 
wen but is now abandoned. 

The Los Angeles basin is a semiarid region whose climate is controlled primarily by the 
semipermanent Pacific high-pressure cell that extends from Hanaii 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 ~rinrer. 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. 

During the summer. a shallow inversion layer generally exists in the Los Angeles area. 
The base and rop of this inversion laver usually lie below the elevation of the SSFL site. Thus, 
a p  atmospheric release from the SSFL site during the summer would likely result in 
considerable atmospheric dispersion above the inversion layer prior to any diffusion through the 
inversion layer into the Simi or San Fernando Valleys. In the \iinter season. surface air-flow is 
dominated by frontal activip- moving easterly through the area. Storms passing through the area - - 

during winter are generally accompanied by rainfall. Airborne mixing varies depending on the 
location of the weather front relatire to the sire. Generally. a light to moderate southu-esterly 



wind precedes these storms, introducing a strong onshore flow of marine air and producing 
slightly unstable air. Wind speeds increase as the frontal systems approach, enhancing mixing - .  

and dispersion. Locally, average wind speeds range from 0 to about 4.4 mk, mostly from the 
north and northwest. 

Except for the Pacific Ocean approximately 20 km (12 miles) south, no recreational body 
of water of noteworthy size is located in the surrounding area. Four major reservoirs providing 
domestic warer to the greater Los Angeles area are located within 50 km (30 miles) of SSFL. 
However> the closest reservoir to SSFL (Bard Reservoir) is more than 10 lan (6 miles) from 
K. The nearest groundwater well that is used for a municipal water supply is more than 16 km 
(1 0 miles) from Area IV, north of Moorpark. 

The SSFL site occupies 2,668 acres located in the Simi Hills of Ventura Counr)', 
approximately 48 km (30 miles) northwest of downtown Los Angeles. The SSFL site is situated 
on rugged terrain, typical of mountain areas of recent geological age. Elevations of the site vary 
from 500 to 700 m (1,650 to 2.250 ft) above sea level (ASL). Rocketdyne- and DOE-owned 
facilities (Figures 2-4 and 2-5) share the Area IV portion of this site. 

Within Area TV of the SSFL site is a 90-acre area where DOE contract activities are 
conducted. All the DOE work is now performed by the Energy Technolog Engineering Center 
(ETEC). The major operational nuclear installation within the DOE area is the Radioactive 
Materials Handling Facility (RMI-IF)'. This facility has been used for storage of sealed irradia~d 
nuclear reactor fuel materials and for packagii radioactive wastes resulting from nuclear faciliv 
decommissioning operations. No nuclear fuel has been present at the RMHF since May of 1989 
w-hen the last packages of disassembled Fermi-reactor fuel were shipped to another DOE site. 
Radioactively contaminated water produced in the decontamination operations is evaporated and 
the sludge is dried and disposed as packaged dry waste together uith other dq- wastes at a DOE 
disposal site. 

The SSFL site also contains facilities in which operations with nuclear materials licensed 
by the h?iC and radioactive materials licensed bq- the State of California were conducted, 
principally at the Hot Lab. The NRC Special Nuclear Materials license was terminated on 
September 9,1996, and jurisdiction for the Hot Lab was transferred to the DOE. 

Licensed programs conducted during 1996 were directed toward D&D of the Hot Lab, 
which was last used for nuclear reactor fuel disassembly in 1987. After the hXC license was 
terminated the D&D work has continued under DOE responsibility. 

1 Formerly the Radioactive Materials Disposal Facility (RMDF) 
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Figure 2-2. Map Showing Location of SSFL 
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Figure 2-3. Area Surrounding SSFL 
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Figure 2-4. Rocketdyne Propulsion & Power - 
Santa Susana Field Laboratory Site, Area IV 
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Up until 1995, research using radioactive materials for DOE and l i c d  by the State of 
California was conducted at the De Soto site (Figure 2-6) in the Building 104 Applied Kuclear 
Technolo= Laboratories. Irradiation operations in the Gamma Irradiation Faciliq-, also located 
at Building 104. were terminated in 1994 and the radiation sources were shipped offsite. 
Operations at the Helium Analysis Laboratory were terminated in May 1995, and the equipment 
was relocated to Battelle - Pacific Northwest Xational Laboratories (PN?;L) in Richland, 
Washington. This transfer terminated all work (other than D&D) ~ i t h  radioactive materials at 
the De Soto site. 

Surrounding the De Soto complex is light manufactm-kg, other commercial 
establishments, apartment buildings, and single-family houses. The De Soto location is at an 
altitude of 267 rn (875 ft) ASL on generally flat terrain. 



Figure 2-6. Rocketdyne Propulsion & Power - De Soto Site 
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2.1 FACILIm DESCRIPTIONS 

2.1.1 Santa Susana Field Laboratop Site 

2.1.1.1 Hot Lab - hXC and California State-Licensed A h i t i e s  

Operations at Building TO20 (Hot Lab) rhar may have generated radioactive effluents in the past 
consisted of hot cell examination and decladd~ng of irradiated nuclear fuels and examination of reactor 
components. On& filtered atmospheric effluents are r e l d  h m  the building during D&D 
actixities. Since TO20 \as shut down in 1988. only decontamination of the facility was performed in 
1996. KO radioactive liquids are released h m  the facility. Prior radioactive material handled in 
unencapsulated form in this facity included the following radionuclides that are now present only in 
minor amounts as facilit, contamination: II. F'u as constitll2nr.s in the various fuel materials: Cs-137 
and Sr-90 as mixed fission prod-: and Co-60. 

2.1.12 DOE Contract Acthties 

Operations at Buildings TO21 and TO22 (RMHF) rhat may generate radioactive effluents 
consist of the processing, packagmg; and m p o ~  storage of liquid and dr)- radioactive maste 
marerial for disposal. Onb filtered atmospheric effluents are released h m  the buildings to 
unconmlled areas. Tio radioactive liquids are released h m  the facdi~.  Conramination h m  nuclear 
fuel and decontamination operations contains wanium and plutonium plus Cs-137 and Sr-90 as mixed 
fission products. and Co-60 and Eu-152 activarion products. 

Building TO59 

Operations at Building TO59 thar may generate radioactibe effluents consist of removal of 
activated b e 1  and concrete as part of the D&D of this former Systems for Xuclear Auuilia~ Pow-a 
(STi.AF') reactor p u n d  rest facilit,. (The Atomics International Dixision d e s i m  builf and tested at 
SSFL several =-r\P reactors. as part of h e  --Systems for Tiuclear .AuUliarv Power." .a reacton in 
this program were given even numbers. d i l e  those units that used the decay of radioactive material to 
~rovide hear were given odd numbers. One reactor. SNAP-10.4. was launched into Earrh orbit in - 
1965, operated successfully. was automatically shutdown and remains in a distant orbit.) Onb 
filtered atmospheric effluents may be released h m  the building to uncontrolled areas during 
operatiom. Yo radioactive liquid waste is released fiom the facility. .4ctivation prodm consist 
primarily of Fe-55. Eu-152. and Co-60. and minimal amounts of H-3. 

In 19%. LLTR dismantling of the h g e  Leak Test Rig GLTR). equipment that had been used 
for safety tests. was initiated. starting in the High Bay and working down to the Vault area Since no 
radiological work was performed in the building in 1996. no effluent m o n i t o a  was performed. 

T886, Former Sodium Disposal FaeiliQ 

All radioactive contamination was removed h m  the Former Sodium Disposal Facility, in 
1994. Final and con6rmatoq surveys have show that no radioactiviE exceeding allowable limits 



remains in that area The DHS,'RHB and DTSC have interest in performing further samplingling 
particularly in the Upper Basin, and soil samples urn taken for this purpose in 1997. 

Buildings T005, TO=, and TO64 

D&D activities for Buildings TOO5 T023, and TO64 were completed in 1993. ORISE (Oak 
Ridge Insti- for Science and Education, the primar? verification c&actor for DOE) performed 
verification surveys at TW5, T023, and M64. The results confirmed Rocketdyne me). results 
shaming that these buildings met DOE guidelines for removal of the radioactive material management 
area (RIvIMA) designation. RW4 designation was removed by W E  in October 1994. TOO5 was 
released for unrestricted use by the California w e n t  of Health Services (DHS) Radiologic 
Health Branch (RHl3) on March 22,1995. The release docket for TO23 was completed The building 
stmawe at TO64 was released by DOE for demolition. The adjacent gounds are in the procas of 
decontamination by removal of low-level contaminated soil. 

Buildings TO12 and M63 

D&D activities for Buildings M12 and T363 w m  completed in 1995. Final Rocketdpe 
radiological surveys (Ref. 2,3, and 4), and con fir ma to^ radiological surveys by ORISE (Refs. 5 and 
6), mere performed for both buildings in 1996. The results of these surveys showed that the facilities 
&the radiolo@cal requirements fir  release without radiological mtikons. Release for unrestricted 
use of TO12 and T363 bas been requested of DOE and DHS/RHB, respectively. 

Building TO30 

A supplemental final survey was performed for Building M30, a M i  that had housed a 
small accelerator in the 1960s. This survey was intended to supplement the survq performed in 1988 
to iden* suspect areas (Ref. 7). While that survey did not indicate a need for further attention this 
supplemental survey provided a completely documented 6nal survey report (Ref. 8) to justify release 
for umestricted use. This final m e y  report responded to questions raised by ORISE during a 
confirmatory facility swvey in 1995 (Ref. 9). The supplemental survey included extensive surhce 
contamination tests for tritirrm, since that was the only radioactive material brought into the facility 
during the use of the accelerator. Since the accelemtor produced some neurron flux d* operation, 
surveys also tested for activation. This survey s h o d  no activiv above background. Release of 
Building TO30 for h c t e d  use has been requested of DOE. The building is scheduled for 
demolition. 

Hot Lab 

The hXC license for the former Hot Lab was temkUed on September 27,1996, and the 
facilty was transferred to DOE jurisdiction. Decommissioning work continued under DOE 
sponsorship. 

ETEC Operalions 

The pimar)- pulpose of operations at ETEC is the environmental restoration of SSFL areas and . . 

facilities thar have been impacted by DOE operations. A longer-term objective is to provide a 
transition of the DOE facilities to a commercially adab l e  test facility. 



During 1996, there 1m.s very little work done on heat m f e r  systems or power generation. 
However. several permits and en\ironrnental considerations still apply to thar work. 

2.1.2 De Soto Site 

Building 101 - California State-Licensed Activities 

Operations at Building 104 that could have generated radioactive effluents consisted of 
research studies in applied physics and physical chernism- using activared materials. halysis of 
low-level acrivated test samples in the mass spectrometer laborato~ was terminated in Ma>- 
1995. The laboratory was relocated to a DOE facility at Battelle - Pacific lu'orthwest Xational 
Laboratories (T53'L) in early 1996. Currentlj-, planning is underway to perform D&D of the 
vacated Helium -Analysis Laboraton-. Air-flow though rhe dormant laboratory areas is still 
maintained. This ventilation exhaust is passed through HEPA filters before b e i q  released from 
the building to uncontrolled areas. 30 liquid effluents are released. 
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3. COMPLIANCE SLTMMARY 

This section summarizes Rocketdyne's compliance uith federal. state. and local 
environmental regulations. Tu-o main categories are presented Section 3.1 discusses compliance 
starus. and Section 3.2 discusses current issues and actions. 

3.1 COMPLI-SWCE STATUS 

3.1.1 Radiological 

The results of radiological environmental monitoring indicate that there are no si-pificant 
releases of non-natural radioactive material from the SSFL or De Soto sites. .4tmospheric 
transport of radioactive materials and direct exposure during ETEC's environmental remediation 
and waste management operations are the only credible pathwa:-s to the general public. A small 
seepage of warn containing low levels of tritium occurs in an offsite area that is veq- isolated. 
where no exposure is likely. This seepage results from drifi and spray of water from a cooling 
tower. The tower is operated intermifientl>- during the summer, and saiwates the ground where a 
reactor test building had been excavated in 1978. This cooling towr  was not operated in 1996. 
Operation of this reactor produced small amounts of tritium in the ground. and this activiv is 
mobilized by the inleakage of the water from the surface. As excess water enters at the 
excavated site. some water seeps from the hillside downslope. The tritium content is below the 
limit for suppliers of drinking water. (.Mytical results for mtium in groundwater are presented 
in Section 5.5.2.) 

Airborne Releases 

Small amounts of radioactive materials may be released in ventilation exhaust from 
facilities ar SSFL and De Soto, along uith naturally occurring airborne radioactivir)-. These 
releases are minimized by using high-efficiency particulate air (HEPA) filters. and are 
continuously monitored b) sampling the exhaust eflluent. Radionuclide-specific analyses 
determine the radioactive composition of these effluents. and maximum offsite doses at the 
nearest residence from this source are estimated by using the EPA computer pro_- C.Q88-PC 
(Ref. 1 1). 

Considering airborne releases from the RkIHF exhaust stack, and includii  the end of the 
year for the Hot Lab, and t ~ o  diffuse area sources, the maximum inditidual annual exposure \-as 
estimated ai 1 .X! x lo4 m r e m y  for DOE operations at SSFL. Similarly. licensed operations at 
the Hot Lab (until October 1996) and the De Soto site were estimated to have resulted in 1.7 x 
10" mrem'y and 9.5 x 10" mrewy:  respeciively. A1  effective dose equivalents for the 
maximally exposed individual are far below the EP.4 X1SH;IPs limit of 10 mrern;yr> and below 
the action level of 1% of the limit (0.1 rnrem%j as specified in 40 CFR 61, Subpart H (DOE 
facilities! and Subpart I (licensed facilitiesj. Additional calculations were done for the licensed 
facilities (Hot Lab. for part of the year. and De Soto) using the EPA computer program 
COMPLY (Ref. 12) to demonstrate compliance under Subpart I of the i\;ESH@s re-dations. 
These calculations show-ed compliance at the simplest level in COXlPLk-. 



Water Releases 

All liquid radioactive wastes are processed by either solidification or evaporation prior to 
subsequent disposal at DOE disposal sites. Liquid radioactive wastes are not released into the 
environment and do not constitute an exposure pathway. Groundwater and surface uater are 
sampled and analyzed to assure detection of any non-natural radioactivity. 

~t SSFL, 232 groundwater monitoring wells are sampled and analycd periodically and no 
indication of non-natural radioactivic has been found, with the exception of low levels of tritium 
in Well RD-34A (approximately 4,250 pCiZ in 1996, see Section 5.5.2), considerably below the 
Federal and State staudards for drinking water suppliers of 20,000 pCiZ. This l i t  has been 
imposed on groundwater as part of the State of Califomia groundwater goals. Tritium u.as 
detected just above the analytical detection limit (200 pCi'L) in six other wells. Wells ~ i t h  
detectable tritium are quite widely separated, near Building TO59, in the canyon north of the 
Rh.fHF; and at the Former Sodium Disposal Facility (T886). However, the stratified stmcture of 
the bedrock might permit production of these occurrences by a single source, such as the reactor 
operation at T010. which %as terminated in 1965. Occasional results for p s s  alpha and gross 
beta radioactivi~ that exceeded the maximum contamination level (MCL) are amibuted to 
naturally occurring uranium (Ref. 14). 

Extracted groundwater from the French drain at TO59 is periodically sampled and analyzed 
by gamma spectroscopy. These water samples are tested by gamma spectroscopy for any 
transfer of gamma-emitting activation products from the undergound reactor test vault 
containment into the surrounding soil. Potential radionuclides include Co-60 and Eu-152, both 
of which are easily detected, and none have been found to date. This w-ater mas  sampled in 
Au-mt, and no non-natural radioactivity was detected. 

Surface water flom two NPDES discharge points and five storm water moff  catch basins 
are also monitored. The Rocketdyne NPDES permit allows the discharge of reclaimed 
wastewater and storm water runoff h m  water retention ponds into Bell Creek, a tribukq to the 
Los Angeles River, in addition to the discharge of storm water runoff from the northwest slope 

I\') locatio~s Excess reclaimed w e ,  including treated sanitary sewage and runoff from 
Area I\;, is now discharged on a continuous basis through the R-2A outfall location (Outfall 
002). Discharge along the northwest slope of Area IV (Outfalls 005 through 007) generally 
occurs only during and after periods of heavy rainfall. Two of these drainage channels (003 and 
004) flow directly h m  DOE territory. The permit applies the numerical limits for radioactiviv 
in drinking water supplies to dramage through these outfalls. The permit requires radiological 
measurements of p s s  alpha, p s s  beta, tritium, strontium-90, radium-226, and radium-228. No 
ETDES samples exceeded drinking water supplier limits for radioactivi~, as imposed by the 
permit. Exceedances were observed for several conventional parameters. These exceedances are 
listed in Table 5-1. In 1996, there =:ere 64 sampling events, and 2468 analyses were performed, 
and there were 15 exceedances. Only those from Outfalls 005 and 006 were from DOE 
operations. 



In the cases of excess total suspended solids and settleable solids from the main water 
discharge point at SSFL. Outfall 002: the water was "din" from excess soil (dust and dirt. mud) 
carried bv the water. Water from Outfall 005 was slightly alkaline. It comes from an area in 
which the soil is alkaline due to disposal of sodium in the associated ponds. (This disposal m-as 
stopped over 20 years ago, but the soil retains a residual alkalini?.) The single failures of the 
chronic toxicity test and the nitrate and nitrite limit were not determined. 

Table 3-1. V D E S  Permit Limit Exceedances in 1996 

Pennit , 

NPDES 

I NPDES ! 002 1 Total SuspendedSolids > 15mqR I 811 5/96 I ~oaction 

NPDES ! 002 Total Suspended Solids > 15 ma'L 211 196 ! No action 

Date of Description 

002 I Total Suspended Solids > 15 mgR j 2/21 196 I Noaction 

NPDES 

I NPDES 1 002 

- I 

i ~ o t a ~  Susvended Solids > 15 maR 1 0130196 ! NO actlon 

Parameter Exceedance TY pe 

002 i Total Suspended Solids > 15 mgl 711 8/96 No action I 

Solution o ~ f f i ~  

NPDES 002 I Total Suspended Solids > 15 mglL 311 3/96 I No action 

p~ p~ 

N?DES 

NPDES 

NPDES 

NPDES 

I NPDES I 005 I ChronicToxicily > 1 TUC ! 1/31/96 I NO action I 

NPDES 1 005 

002 

pH > 9.0 ! 311 3/95 I No action 

Site Boundary Exposures 

NPDES 005 ( pi1 >9.0 I 3!12/96 

NPDES j 006 

The external radiation exposure estimates at the maximum exposed boundary location and 
at the nearest residence are based on results from site ambient radiation dosimeters and several 
facility workplace radiation dosimeters. Adjacent to the KMHF. the external exposure from 
direct radiation at the maximum exposed boundary location mas estimated from the 1996 
measurements to correspond to an average annual dose of approximately 1 mrem above natural 
background. (This is equivalent to an average exposure rate of 3.5 pKbr.) A similarly 
calculated value of 0.00028 mrem'yr mas found for the nearest residence. These values are 
considerably below the DOE long-term limit of 100 mremy. For the Hot Lab, the removal of 
the radioactive liquid waste holdup tank in 1991 eliminated a q  source of external exposure. so 
rhat radiation exposures there are now indistinguishable from natural background. 

Total Suspended Solids > 15 mglL 

No action 

NPDES 1 005 ! pH > 9.0 

Nitrate and Nitrite > 10 mgli i l R l B 6  i NO action I 

At the De Soto facili?, the external exposure from direct radiation at the maximum 
exposed bound-- location was not distinguishable from natural background. 

002 ! Total Suspended Solids > 15 mglL I 12/22/96 ! NO action 

10/30/96 I Noaction 

11/21/96 
- 

No action 

No action 

No action 

002 i Settleable Solids > 0.1 mgL 11/21/96 

002 Settleable Solids > 0.1 mgA 12/22/98 



Environmental Monitoring and Site Characterization 

A broad-scope radiological characterization survey of Area IV has been performed. This 
work involved measurement of ambient radiation and radiological analyses of selected soil 
samples. The field work was completed in September 1995. The report of this survey was sent 
to DOE-OAK for review in April 1996 and approved for release in July 1996, with Revision A 
issued August 15 (Ref. 17). Over 10,000 ambient gamma measurements and 149 scheduled soil 
samples were taken over the 290 acres of Area IV 

The ambient radiation exposure rate was measured at uniformly spaced locations over a 
large extent of k e a  IV and at offsite background locations. These measurements used an easily 
portable NaI gamma-radiation detector (1 by 1 in. size) to provide numerical data of adequate 
statistical precision for accurate comparisons to be made between individual measurements and 
selected sets. \%Me the energ)- response of this type detector diffen from the energy dependence 
of the unit of exposure rate, @.%r in this case, daily wmlation ~ i t h  a high-pressure ion 
chamber P I C )  assured accurate reporting ofthe local exposure rate. Use of the small NaI 
instrument also permitted inclusion of the prekious measurements made offsite by EPA using a 
similar instrument. While the EPA readings were based on a laboratory calibration of the 
instrument, and provided less precise data, the results fit quite well with the more accurate results 
obtained in the Area IV survey. The Area IV survey provided 10,479 onsite measurements, 
which excluded operating facilities and identified areas of contamination. For comparison with 
the onsite data, offsite surveys in several independent and Rocketdyne campaigns provided 214 
measurements. 

As a result of this survey, three small localized areas were identified in .kea IV as 
requiring remediation. One was a natural uranium mineral deposit. This area was mediated, in 
1994, soon after discovery, on the principle of eliminating elevated radioactivi~- in Area IV at 
SSFL. The second was elevated Cs-137 soil contamination in a prior remediated sideyard of 
TO@. The rhird was elevated Cs-137 soil contamination in an area within 100 ft of the TO@ 
sideyard. Both of these latter associated areas are currently undergoing remediation and 
resampling. 

Statistical comparisons of the ofiite data with results from the rest of Area IV confirmed 
thaf except for the Cs-137 activh, Area IV mas statistically similar to or only slightly different 
fiom local background, in terms of radiation and several radionuclides. Even though the Area IV 
Cs-137 m-as statistically different from local background, it mzis similar to U.S. background and 
well below risk-based derived cleanup limits for Cs-137. 

3.1.2 Comprehensive En~ironmental Response, Compensation, and Liability Act 

The Comprehensive Environmental Response, Compensation, and Liabili~ Act 
(CERCLA) regulates reporting and emergency response for hazardous substances released into 
the environment and for the cleanup of abandoned hazardous waste sites or other historical 
hazardous waste releases. Cnder the historical release authority of CERCLA, a Preliminary 



Assessmentisite Investigation (PASI) reviex of SSFL Area IV mas conducted by the EPX Site 
Evaluation Section. A report of findings. dated 11 August 1989. was transmitted to ETEC in 
April 1990. 

Prior to ranking the facilities nationwide. the EP.4 had requested additional air monitoring 
be provided for SSFL. Rocketd>ne submitted the last quarterly status report in June 1992 The 
EP.4 contracted an outside contractor. PRC Inc.. to assist in the national ranking of the facilities. 
The SSFL ranked below the criteria for being included on the Sational Pr ior i~  Listing. There 
was no further ac t ix i~  on this in 1996. However. discussions with both the DOE and NASA 
customers have resulted in a-geement to incorporate CERCLX-ppe protocols per DOE policy 
into the cleanup activities at SSFL. CERCL-A-ty~e protocols were initiated earl? in the process. 
but since of the State has RCRA authority instead of the EPA. cleanup activities will be 
conducted under RCRA corrective-action rules. 

The Superfund Amendments and Reauthorization Act (S.L\IL4) extended the r e - d a t o ~  
provisions of CERCL.4. S . X 4  Title 111 requires extensive hazardous material reporting. 
community right-to-know. and emergent) response planning provisions. ETEC has met the 
S.X4 reporting requirements. The SSFL Hazardous Materials Release Response Business Plan 
and Inventory was issued to Ventura Corn%- Environmental Health Department on April 12, 
1996. addressing the folloming SARA Title 111 provisions: 

I. Planning, Emergency Response 

2. Reporting, Leaks and Spills 

3. Reporting, Chemical Inventories 

4. KaM4T Training Program 

5. F a c i l i ~  Maps and Diagrams. 

S.4R4 Title 111 also addresses reporting toxic chemical (EPA Form R) usage. Rocketd>ne 
annually submits an EPA Form R report to the Environmental Protection Agency for toxic 
chemicals handled at ETEC facilities exceeding the reporting threshold quantity of 10.000 lb. 
The Form R (Toxic Release Inventory) submission mas sent to federal agencies by the .4ugust 1, 
1996 deadline. In 1994. ETEC used ammonia and sulfuric acid exceeding the threshold quanut)-. 
For 1996, ETEC reported only ammonia since sulfuric acid \-as delisted by the EP.4. Only 
ammonia met the threshold quantity for reporting during 1996. (See Table 3-2.) 

Table 3-2. Summary of ETEC Compliance with EPCR4 in 1996 

I Requirement I Done I NotDone I Not Required ! 
I EPCRA 302-303: Planning Notification I yes I I 1 

I I I 

EPCRA 31 1-312: MSDSlChemical Inventory yes. 312 
I ! 

- I I I 

I EPCRA 313: TRI Reporting I yes I ! I 

EPCRA 304: EHS Release Notification ves 



3.1.3 Resource Conservation and Recovery Act 

The Resource Conservation and Recovery Act (RCRA) gives the EPA broad authority to 
regulate the handling; treatment, storage, and disposal of hazardous wastes. DOE OWIS and w- 
operates two RCRA-permitted Treatment; Storage: and Disposal Facilities with ETEC. Permit 
numbers are listed in Section 3.2.5. 

The Radioacti\-e Materials Handling Facility (RW) operates as an Interim Status 
Facility. This facilir?; is used primarily for the handling and packaging of radioactive waste. The 
Interim Status is required for the storage of small amounts of mixed waste (waste containing both 
h a ~ ~ d o u s  and radioactive constituents) resulting •’tom decontamination and decommissioning 
activities at ETEC. Final disposition of the mixed waste is being addressed under the Site 
Treatment Plan, which is authorized by the Federal Facilities Compliance Act. 

The Hazardous Waste Management Facility (HUW) includes a storage area (T029) and a 
treatment facility (T133) for reactive metal waste. such as sodium. The RCRA Part B permit for 
the faciliq was renew-ed by the California Department of Toxic Substances Control (DTSC) in 
1993. In February 1991 DTSC inspected the facility for compliance with the pennit and 
approved operation. Yo violations were noted. NO further inspections have been performed. 
ETEC remains in compliance with permit requirements. 

RCRA also has governing authority of underground tanks which contain hatardous 
materials. None of the tanks at SSFL are currently subject to those regulations. Area IV now has 
11 underground storage tanks, 3 radioactive mater and 8 sodium tanks. The sodium tanks are no 
longer required to be covered by permits by the Vemura County Environmental Health Division 
(VCEHD). The radioactive wafer storage tanks are exempt from permitting by the VCEHD. The 
California Department of Health Services and the Department of Energy are the lead agencies for 
tanks containing radioactive material. In 1994 one tank for radioactive water was removed as 
part of the D&D of the Hot Lab and stored at the R W  pending decontamination. This tank 
continues in use as a storage tank for irs contents. The other two tanks are in operation at 
RMHF. Three sodium storage tanks were emptied, cleaned in 1996, and removed from SSFL in 
1997, as scrap metal. 

Lnder the Hazardous and Solid Waste Amendments of 1984, RCRA facilities can be 
brought into the corrective action process when an agency is considering a v  RCR4 permit 
action for the facility. The SSFL was initially made subject to the corrective action process in 
1989 by EPA, Region M. The EPA has performed the Preliminary Assessment Report and the 
Visual Site Inspection portions of the RCRA Facility Assessment (RFA) process. 

The State of California DTSC has RCR4 authorization and has become the lead agency in 
implementing the corrective action process for the SSFL. ETEC has performed soil samplii at 
various SRms and Areas of Concern (AOCs) that were identified in the RFA report. This has 
enabled ETEC to determine if fuaher action and/or interim measures will be necessary for 
S W s  to be incorporated into the RCRA Faciliv Investigation (RFI). 



Pursuant to Health and Safety Code. Section 251 87. Cal-EP.4. Region 3. DTSC issued on 2 
December 1992 a Stipulated Enforcement Order to Rockwell International Corporation regarding 
SSFL. including ETEC. The Order mas issued by the State Attorney General's office and 
requires Rockwell to comply with specific terms and conditions. as a Corrective Action order. 

The current conditions report and a draft of the RCRA Faciliv Invesrigation \X-ork Plan for 
the Area IV SWMUs %-ere submitted to the DTSC in October 1993. In Area IV; one S\XMC, the 
TO56 Landfill. u-as proposed for the RFI. In 1994. DTSC issued a letter to Rocketdyne 
conditionall) appro\-ing the draft RFI work plan. subject to satisfactory resolution of their 
comments. A RFI workplan addendum was submitted to DTSC in March 1995. vr-hich 
responded to the DTSC comments. In J a n w  1996. DTSC forwarded draft comments to 
Rocketdyne on the .Area IV S\Xh.lUs and AOCs. In Xovember 1996. DTSC approved a revised 
workplan addendum. which included two additional XOCs in Area I\- (Old Conservation 1-ard 
and Building T020i. Field work began in Xovember 1996 and is scheduled for completion in 
1998. 

3.1.4 Federal Facilities Compliance Act 

ETEC is managing its modest inventor)- (approximately 50 m3) of mixed vr-astes in 
accordance with the Federal Facilities Compliance Act (FFCA)-mandated Site Treatment Plan 
(STP) approved in October 1995. -411 known mixed wastes are covered wstes in the STP and 
any new potential mkxed waste discovered is reported to the California Department of Toxic 
Substances Control (DTSC) for inclusion in the STF'. Characterization treatment and disposal 
plans for each of several different waste streams are defined in the STP with enforceable 
milestones. These include characterization. reporting, study of treatment options. shipping 
schedules. and actual removal. ETEC has met all STP milestones to date. Regular updares to 
reflect changes in inventory or status of mixed wastes and certifications of milestone completion 
are submitted to DTSC in accordance mith the STF'. 

3.1.5 Xational Environmental Policy Act 

The National Environmental Policv Act (XTP.4) establishes a national policy to ensure that 
consideration is given to environmental values and factors in federal planning and decision- 
making. For those projects or actions that are expected to either affect the quality of the human 
enbironment or create controversy on environmental grounds, DOE requires that appropriate 
hXP.4 actions (Categorical Exclusion [CXJ, Environmental Assessment [EA], Finding of No 
Si,hficant Impact EONSI], or Xotice of Intent p-011, draft Environmental Impact Statement 
[EIS], final EIS, Record of Decision BOD]) have been incorporated into project planning 
documents. DOE has implemented SXP4 as defined in Federal Register Volume 57, Xurnber 
80, pages 15122 through 15!99. 

ETEC assesses the emironmental impact of each project planned for implementation. 
Based on the assessments, DOE is requested to issue determinations of compliance to the SFPA. 
ETEC submitted 5 requests for YEP.4 determinations in calendar year 1996. 



1 CX I Dismal of bulk sodium ( 96ETECDRF-O008,3R2196 Approved 1 

Levell 
DOE No. 

CX 

There were no draft or final emironmental impact statements or reports, site assessments: 
or remedial action reports produced during 1996. Additionally, there were no actions taken by 
local authorities relative to CERCLAlSAR4 activities or Notices of Violation for the DOE area 

NEPA Determination for 

Minor construction and fabrication 

ET-EM-96-28 

CX 
ET-EM-S29 

3.1.6 Clean Air Act 

RemarkslAction 

96ETECDRF0007.3/22/96 Approved 

The Clean Air Act (CAA) resulted in federal regulations that set air quality standards and 
required state implementarion plans, National Emissions Standards for Hazardous Air Pollutants 

CX - Categorical Exdusion 

Tank cleaning 

(YESHAPs), New Source Perfonname Standards, and monitoring programs in an effort to 
achieve air quality levels beneficial to the public health and welfare. The SSFL is regulated by 
the Vennua County Air Pollution Control District (VCAPCD) and must comply with VCHCD 
Rules and Regulations. The EPA can enforce VCAPCD rules and also regulates pollutants such 
as Ozone Depleting Substances (ODs's) under 40 CFR 82. The De Soto faciity is under the 
jurisdiction of the South Coast Air Qualie Management District (SCAQh4D). VCAPCD and 
SCAQMD rules and regulations incorporate, by reference, hTSHAPs regulations as codified 

96ETECDRF-0009. 3/22/96 Approved 

under the Ck4. One inspection was performed by VCAPCD, for asbestos. No violations were 
identified. 

Several steps in asbestos program management have been incorporated into facility 
renovation and demolition. These generally include assessment or identification of asbestos- 
containing materials (ACMs), abatement activities such as worker protection and surveillance, 
and clearance requirements such as cleanup and disposal. Within 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 
identiiied. 

Atmospheric pollutant discharge limitations are imposed by VCAPCD Permit 0271 on 
natural gas personnel comfort space heaters, boilers in mious buildings in Area IV; several 
natural gadoil-fired sodium heaters operated by ETEC for component testing, and the Kalina 
facility. The permit for 1996 was renewed on June 13,1996. 

VCAPCD Rule 74.1 5, as adopted in March 1989 and revised in December 1991, sets limits 
for oxides of nitrogen (NOx) and carbon monoxide (CO) emissions on boilers, steam generators. 
and process heaters. The Sodium Component Test Installation (SCTI) finished installing the new 
low-XOx burners in 1991 as well as the carbon monoxide continuous emissions monitoring 



. system. &I extended variance to the rule was applied for and gan td .  running through 
December 3 1, 1992 to allow for source testing and adjusting of the H-1 and H-2 sodium heaters 
and the H-101 boiler to bring them into compliance. Further extensions of the variance were 
gamed to Xovember 30. 1991. ETEC operated under Variance 392-3 until the amended Rule - 
71.15 was adopted on November 8, 1994. VCAPCD is in the process of rexising permit No. 
0271. ETEC has been assured by VC.AF'CD that ETEC is not in violation as long as VC.AF'CD is 
processing the permit renewal. 

-4 permit modification application was submined to VCAPCD on June j. 1994 to update 
the permit for l q g e  changes. revisions to existing conditions and proposed operations. 
Included were changes to the Kalina Plant operations that raised the perrnined ammonia 
emissions from 9.3 tons per year and 2.12 lb per hour to 51 and 80, respectively. The current 
permit reflects these changes. 

Rocketdpe extended the lease for X0x credits for the Saber Facili?- Boiler in the Bowl 
Area until Jan- 1998. 

Title V of the Clean Air Act requires issuance of a federal permit for major sources of air 
pollution. As the present time. ETEC is not a major source of air pollution, therefore no Title \: 
permit is required. ETEC is operating under VCAPCD Rule 76. Federally Enforceable Limits on 
Potential to Emit. 

Although ETEC has traditionally had little or no ODS's, Rocketdyne has for years 
maintained a Hazardous h.laterials Elimination Team to eliminate ODS's at Rocketdyne. This 
multifunctional team has the responsibiliv to identie suitable alternatives for various tosic 
chemicals and has been instrumend in eliminating CFC-113 and 1.1.1 -trichloroethane from all 
of Rocketdyne's Southern California manufacturing operations. E E C  pro~lded DOE ~vith a 
complete inventory of Class I and Class I1 ODS's in October 1996. 

3.1.7 Clean Water Act 

The Clean Water -Act (CWA) is the prim- authoriE for water pollution control progams: 
including the National Pollutant Discharge Elimination System (KTDES) permit p r o m .  The 
hTDES program re-dates point source discharges of surface vater to drainage channels (i.e.. to 
locations other than sewage systems). the preparation of Spill Prevention Control and 
Countermeasure (SPCC) plans. and the discharge of storm water runoff associated with industrial 
activities. Inland surface water qualiv objectives are applied as effluent standards for offsite 
discharge of storm and industrial waste water via the SSFL water reclamation system. 

Surface water discharges from SSFL are regulated under the California Water Code 
(Division 7) as administered by the California Regional it-ater Quality Control Board 
(CRiVQCB). The existing hTDES Permit (CA0001309j for SSFL. which was revised and 
became effective December 7; 1992; is expected to remain in force rhrough Kovember 10, 1997. 
The revised WDES Permit incorporated federal storm water regulations by requiring 



development and implementation of a site-wide Storm Water Pollution Prevention Plan 
( S W P ) .  This document is revised as needed and includes by reference many existing pollution 
prevention plans, policies, and procedures implemented at the SSFL site. Several key elements 
of the plan, including maps, are continually updated. Water fiom Rocketdyne operations is 
collected into and discharged f?om Perimeter Pond and Pond R2A. Sewage fiom Area IV 
( i c ludq  DOE facilities) is treated at the Area IV sewage treatment plant, which discharges to 
Pond R2A. Most surface runoff from Area IV also drains to Pond R2A. The northwest slope of 
Area IV drains through five small catch basins, two of which drain directly h m  DOE areas. 

Another key element is the Rocketdyne procedure "SSFL Stom Water Pollution 
Prevention Requirements." The Spill Prevention Control and Countermeasure (SPCC) plan 
serves to identify specific procedures for handliig oil and hazardous substances to prevent 
uncontrolled discharge into or upon the navigable wafers of the State of California or the United 
States. 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 navigable waters. A revised Spill Prevention Control and Countermeasure (SPCC) plan 
was submitted as a part of the rwked Spill Prevention and Response Plan to the local 
Administwing Agency on April 12,1996. 

Additionally, an updated hazardous materials inventory was submitted to the VCEHD as 
an update of the business plan on the same date as the SPCC. The hazardous materials disclosure 
fee was also submitted. 

The re-application package for the h'PDES pennit was submitted to the CRWQCB on May 
10,1997 and is cumntly undergoing review. Until a new permit is issued, the current permit 
guidelines will apply. 

During periods of rainfall which create adequate runoff for samplig, gmb samples of 
surface water runoff are collected at the discharge points for the Perimeter Pond, R2A Pond, and 
the five storm water catch basins along the northwest slope of Area IV. W'hen rainfall occurs 
more than once a week or continuously, samples are taken weekly. During non-rain event 
discharges h m  the Perimeter Pond and R2A Pond discharge locations, samples are collected 
during each discharge event. When discharges occur on a continual basis in excess of a month, 
samples are collected monthly. The sampling performed at the five northwest slope locations 
includes quarterly monitoring for a list of analytes referred to as -'priority pollutants." There 
were 15 minimal exceedances of permit l i i ,  with no issuance of violations of the WDES 
pennit resulting from these analytical results in 1996. The turbidity problems experienced at the 
sew-age treatment plants in previous years have been eliminated through numerous changes in 
mauagerial, operational, and maintenance procedures. Discharges fiom Pond R2A, Outfall 002: 
resulted in 10 exceedances, for Total suspended Solids and Settleable Solids. The northwest slope 
runoff basins for the Former Sodium Disposal Fadit). (SBP-1 and SBP-2, Outfalls 005 and 006) 
showed 5 exceedances for high pH (alkalime, 3 cases), chronic toxic i~  (1 we) ,  and high nitrate 
and nitrite (1 case). No exceedances were shown by the DOE runoff basins (003 and 004). 



Characterization of the groundw-ater at the sire continues. The most recent phase of DOE- 
funded groundwater well consuuction in Area IV approved by DTSC was completed in June 
1994. The plan included nine new wells located in - e a  IV and offsite northwest of Area IV. In 
1993: five of these nine wells w-ere installed. In 1994. the fom remaining monitoring wells were 
consrmcred. 300 to 1,250 feet offsite to the northwest of Area IV. TCE continued to be detected 
d u n g  1996 at concentrations ranging from 1 .J to 19 pgL in groundwater approximately 75 to 
250 feet offsite and northwest of Area IY. TCE and other VOCs were also detected in three 
onsite areas along the northwestern property boundary. 

3.1.8 Building T886 Former Sodium Disposal Facility Closure Order 

The T886 Former Sodium Disposal Facility was used for remo\ing sodium and sodium- 
potassium alloys from metal components used in DOE testing programs. The site formerly 
consisted of a cleaning facility and an Upper Basin and a Lo~%er Basin. A Clean-up and 
.%batement Order was issued on April 30. 1991 by the Los hgeles  Regional 1Vater Quality 
Control Board for Closure of the Lower Basin. The Low-er Basin, Upper Basin, and portions of 
the western area were exca\-ated in 1992-1993. All excavated waste that contained both non- 
natural radioacti~iv and hazardous waste (mixed waste); was shipped to a licensed offsite 
disposal facility in 1994. The low level radioactive waste was shipped to an offsite disposal 
faciliv in 1995. 

Chemical analyses of soil has indicated the presence of residual chemical contaminants in 
the excavated region. The contaminants of concern were PCBs, dioxins; and mercury. As a 
result, interim measures have been implemented after consultation with the Department of Toxic 
Substances Control, including establishment of sediment weirs downslope of the facility. A 
health-based risk assessment has been performed and is under DTSC review-. Further excavation 
at the facilic is planned as a result of the risk assessment. Results from radiological analyses 
have shown no activie- above allowable lirni~s. 

3.1.9 Public Participation 

During 1996. Rocketdyne implemented various methods for communi~- outreach. which 
are detailed in the S a m  Susana Field Laboratory Community Involvement Plan. Rocketdye 
participated in meetings of the EP-&chaired SSFL Work Group created in 1990 to facilitate 
exchange of information relating to environmental activities at the SSFL. In support of SSFL 
Work Group meetings. Rocketdyne provided information about current environmental and 
remediation acti~ities at rhe site. Throughout 1996, Rocketdyne continued to supply documents 
for public review to rhrw information repositories: California State University-Iiorthridge Urban 
Archives Center and the Simi Valley and Plan Branch libraries. 

Three fact sheets discussing environmmtal activities at the field lab were distributed to the 
communi?- mailing list. The fact sheets provided information to the community about the 
Hazardous Kaste Management Facility (April 1996), the Former Sodium Disposal Facility 
(August 1996). and the Area K Radiological Characterization Stud>- (September 1996). 



In April 1996, members of Rocketdqine's Environment, Health and Safety department 
escorted a group of teachers and students fiom California State University, Northridge on a tour 
of the S a m  Susana Field Laboratory. The purpose of the tour was to provide students with a site 
specific example of the principles the students were studying in hydrogeology courses. The tour 
focused on environmental remediation activities at the SSFL with special emphasis on 
Rocketdyne's groundwater cleanup and surface water monitoring programs. 

In May 1996, three ETEC employees w-ere guest lecturers at Moorpark College where they 
discussed environmental restoration and energy research actikities. The college students were 
provided with visits of the Santa Susana Field Laboratory to complement the classroom lectures 
with field exercises. Also in May 1996, Rocketdyne distributed a letter to the community 
mailing list on behalf of the Depastment of Energy. The letter provided general information 
about the radiological decontamination and "release" process for three DOE-owned buildings at 
the SSFL. The letter also informed the public that the supporting data for the verification and 
certification process was available for public review in Rocketdyne's information repositories. 

T o  availability sessions were offered to the public in June 1996. Availability sessions are 
informal meetings that provide the public with an opportunity to direct questions and express 
concerns to Rocketdyne's staff and technical experts. Similar to an information fair, the 
availability sessions made use of display boards and exhibits wkre presenters explained 
information and used visual displays to enhance understanding of general and environmental 
activities at the field lab. Also in June 1996, Rocketdyne distributed a fact sheet to the 
wmmunity mailing list on behalf of the California Department of Toxic Substances Control 
(DTSC). The fact sheet discussed DTSC's approval of the closure plan for two former hazardous 
waste storage areas :t the field lab. The fact sheet also identified resources available to the 
public for additional information. 

As a sponsor of a Valley Cultural Center "Concert in the Park" in A m  Rocketdyne 
exhibited information about current programs and safety, health and environmental activities. 
Members of Rocketdyne's community relations and technical staff were present during the event 
to speak one-on-one with members of the community. 

In October 1996: over 150 community members visited the S a m  Susana Field Laboratory 
for a site-wide bus tour. The tour included a stop where members of the communip could view 
display boards and exhibits. and speak with technical experrs about safety, health and 
environmental actkities at Rocketdpe. 

As a result of the public's expressed interest in visiting the SSFL to observe the RCRA 
Faciliv Investigation (RFI) soil sampling activities, Rocketdyne launched the RFI Communiv 
Outreach Program during December. Rocketdpe invited interested community members to 

participate in a training session that would provide general information about the SSFL, an 
overview of the RFI and visitor safm requirements. Those community members who completed 
the mining are welcome to visit the field lab to observe the RFI soil sampling activities. 



3.1.10 1996 Agency Inspectionsliludits 

A list of inspections and audits by the various agencies overseeing the SSFL and De Soto 
sites is given in Table 3-3. There were several Notices of Violations in these inspections and 
audits. 

In February. the Department of Toxic Substance Control issued 3 Xotices of Yiolation, 
resulting from a Comprehensive Monitoring Evaluation of the SSFL groundwater sampling 
system. One SO\- criticized the condition of survey marks on groundwater monitoring wells. 
used to determine the elevation of water in the m-ells. In response. standard reference points were 
marked on each me11 casing. Another NOV concerned the possible release of untreated 
groundwater from sampling at a remote well-site. This NOV was rebutted by Rocketdyne. The 
third SOV presented disagreements on the qualiv of the surface completions of some 
soundwater monitoring wells. Rocketdyne agreed in principle. and indicated that below-grade - 
well completions would be eliminated where possible. 

The k h c h  inspection by VCEHD produced three minor observations on labeling. These 
were corrected at the time of the inspection. 

In June; the Radiologic Health Branch issued 2 Notices of Violation regarding a lack of 
routine meetings of the Radiation Safety Committee. which administratively oversees the uses of 
radioactive material and X-ray machines at Rocketd>ne. and the absence of routine inspections 
of these operations by the Committee. These deficiencies were corrected by rec~nst i~t ing - the 
Commirtee, holding an annual meeting, and conducting a Committee inspection. 

DTSC issued 1 XOV ("Summary of Violation", SOV) for waste stored at RiifHF for a 
period of time exceeding 1 year. DTSC was informed that thls storage was allowed under the 
Federal Facilities Compliance Act: and has not pursued the issue further. 

In addition to these inspections. DTSC provided an extensive list of deficiencies relative to 
the RFI Workplan Addendum (1 22 96). Also. a Xotice of Xoncompliance was issued by the 
State of Tennessee Division of Radiological Health, relative to an improperly identified shipment 
of radioactive material to a Tennessee licensed facilic (3 '22,'96). This shipment included a small 
piece of radioactive steel in a lead shield. to be decontaminated for salvage. The radioactive steel 
had been included inadvertently and was not listed as part of the shipment. -4dditional conuols 
over outgoing shipments were instituted. 



Table 3-3. 1996 Agency InspectionsNisits Related to Environmental Remedimtion 

aNOV = Notice of Violation 



3.2 CLRREYT ISSLTS .fi?) ACTIONS 

Surface water discharges from SSFL are re-dared under the California \\'am Code 
(Di~ision 7) as administered by the California Regional Water Quality Control Board 
(CRb-QCB). The existing WDES Permit (C.40001309) for SSFL. which was revised and 
became effective December 7. 1992. is especred to remain in force through Sovember 10. 1997. 
The re-application package for the SPDES permit was submitted to the CRK-QCB on %,la>- 10. 
1997 and is currently undergoing review. Until a new permit is issued, the current permit 
guidelines will apply. 

3.2.1 Progress in Decommissioning Operations 

Hot Lab (T020) 

Decommissioning of the former Hot Lab proceeded during 1996. The faci1it)- ventilation 
system was removed, and remporq portable units were put into senice. The facilit). was 
gradually demolished. and clean and contaminated debris was segregated ro permit effective 
disposal of waste. Concrete saw cutting was used to secrion the hot cell and decontamination 
room shielding into manageable blocks. Clean blocks viere set aside for disposal as conventional 
waste after inspection and approval by the DHS RHB. Contaminated blocks were transferred to 
another facility for further cleaning. An improved scabbling machine was put into senice for 
cleaning the concrete floors and worked exceprionaIly well. The remaining above-grade 
structure of the fadit)- was completely removed. Prelim- sawcutting of the concrete slab 
floor was completed in preparation for removal of the basement in 1997. The me-level  
structure u-as then weatherproofed for the winter. 

-4 major administrative change was made by the rermination of the NRC Special Kuclear 
Materials license. STd-2 1. to permit the work to be carried out under DOE reggations and 
orders. This termination was approved by XRC on September 27. 1996. 

TO64 Soil 

Detailed surveys were made of the contaminated soil areas around Building TO64 The 
remaining components of the sanitaq sewage s>stem installed during construction of the 
building. which had been abandoned in place about 1960. were removed. This involved 
excavation of the covering soil. the septic tanlc and distribution box. and removal of the p \ - e l  
bed of rhe leach field. Further soil removal mill be done in 1997, until the grounds are suitable 
for a final surve)- to permit release for use uithout radiological restrictions. 

3.2.2 Establishment of .Miowable Limits for Soil a t  SSFL 

While allowable l i i t s  for surface contamination, to permit release of former radiological 
facilities for use without radiological restrictions, have existed for many years, few acceptable 
limits for contamination in soil have been standardized. Releases of facilities involving soil 
contamination have therefore been based on case-by-case decisions by the regulatory agencies. 
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However, DOE orders require the development of allowable Limits, approved by the Field Office, 
to pro~ide a consistent basis for release of contaminated land areas. Therefore, a series of 
pathways analyses, using the DOE program RESRAD (Ref. 10): were performed in order to 
establish suitable limits on residual radioactive contamination in soil at SSFL. These limits are 
provided in Table 3-4 for individual radionuclides that might be found in contaminated areas at 
SSFL. 

Limits for combitions of these radionuclides can be derived by use of the '-unity sum 
rule," where the fractions of the l i t  for each radionuclide present must sum to less than one. 

Table 3-4. Soil Guidelines for SSFL Facilities 

Soil Guidelines (pCiig) 

31.3 
1.94 

3.33 
9.20 

4.51 
4.1 1 

629.000 

31.900 
27.6 
6.11 

2.31 

151 ,000 
55,300 
37.2 

33.9 
33.9 

1 250 
35.5 

5 and 15 
36.0 

5 and 15 
5 and 15 

30 

30 

aDOE Order 5400.5 limits are 5 pCiig averaged over first 15 cm of soil depth and 15 pCiig averaged 
over 15 cm layers below the top 15 an. 

bGenerally more conservative NRC limb for uranium isotopes are selected. 

These pathways analyses considered several possible future uses of the site. Industrial, 
recreational (wilderness), and residential scenarios were used in the calculations. Use of 
groundwater for drinking, cooking, and garden imgation was assumed in the residential case: 
even though this is a very unlikely situation. All local water is provided by metropolitan water 



district$. For these calculations, annual limit on dose of 15 rnrem was adopted in June 1996. 
consistent tith the NZC. DOE. and EPA guidance at the time. as published in 1994. These 
limits were approved by DOE and accepted by the State of California as an amendment to the 
California Radioactive Materials license. They will be used in conjunction with the .L\LAKA 
principle. Residual contamination will be below the allowable limits and As Low As Reasonably 
.%chiex able. 

3.23 Epidemiological Stud! 

In an effort to determine if employment at Rocketdge Atomics International had produced 
an)- significant health effecrs. the California Public Health Foundation was awarded DOE grant 
funds to perform an epidemiological study of workers at the site. In February 1993, an advison- 
panel selected the University of California, Los hgeles  (UCLA) to perform the study. The 
stud>- focused on the possible effects of radiation exposure on cancer mortality of Rocketdye 
and Atomics International workers. UCL.4 researchers began the stud! in January 1991 and 
published the results of their analysis in the fall of 1997. 

3.2.1 Resource Conservation and Recovery Act 

Under the Hazardous and Solid Waste Amendrnenrj of 1984, RCR4 facilities can be 
brought into the corrective action process when an agent>- is considering a v  RCRA permit 
acrion for the facility. The SSFL was initially made subject to the correctix-e action process in 
1989 by EPA, Region IX. The EPA has performed the Preliminary Assessment Report 
(i.e.. record search) and the 1-isual Site Inspection portions of the RCRA Facility Assessment 
(RF.4) process. 

Pursuant to Health and Safety Code. Section 25187. Cal-EP.A, Region 3; DTSC issued on 2 
December 1992 a Stipulated Enforcement Order to Rockwell International Corporation regarding 
SSFL. including ETEC. The Order was issued by the State Attorney General's office and 
requires Rockwell to comply with specific terms and conditions. as a Corrective Action order. 

The State of California DTSC has RCKA authorization and has become the lead agency in 
implementing the corrective action process for the SSFL. ETEC has performed soil sampling at 
various SXXWLs and Areas of Concern (-4OCs) that were identified in the RF-4 report. This has 
enabled ETEC to determine if M e r  action and or interim measures will be necessary for 
S\\XLs to he incorporared into the RCR4 Facility Investigation (=I). 

The current conditions report and a draft of the RCR4 F a c i l i ~  Investigation \\-ork Plan for 
the Area I\- S\\XUs were submitted to the DTSC in October 1993. One SWML- in .kea I\-. the 
TO56 Landfill: was proposed for the RFI. In 1994. DTSC issued a lener to Rocketdyne 
cond~tionally approving the draft RFI work plan. subject to satisfacton- resolurion of their 
comment.. A RFI w-orkplan addendum was submitted to DTSC in Varch 1995 that responded to 
the DTSC comments. In Janwq 1996. DTSC fonmded M comments to Rocketdyne on the 
Area IV SWLKs AOCs. In Sovember 1996. DTSC approved a re~lsed ~orkplan addendum. 
Field nork also began in Sovember 1996 and is scheduled for completion in November 1997. 
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3.2.5 Permits and Licenses (Area IV) 

Listed below are the permits and licenses applicable to activities in Area W2. 

Air (VCAPCDJ 
Permit 
027 1 

Treatment Storaee (EP.4) 
CAD000629972 
(93-3-TS-002) 
CA3890090001 

hTDES (CRWQCB) 
CA0001309 

Nuclear Regulatory Agency 
s s i - 2 1  

State of California 
Radioactive Materials 
License (001 5-70) 

W-ell Permits (VCPWA) 
1573,1808,2138, 
2322,2328,2331, 
2342,2916,3359, 
and 3455 

Facility 
Combined permit renewal 

Hazardous Waste Management 
Facility (Tl33 and T029) 
Radioactive Materials Handling 
Facility (RMHF) 

Santa Susana Field Laboratory 

Hot Laboratory (T020) 

All Rocketdyne facilities 

S a m  Susana Field Laboratory - 
Area IV and offsite monitor 
mrells 

Valid 
1/1!96-1Z131/96 

Part A 
interim status 
updated 4!93 

Amendment 8 
issued 4120192 
Terminated 
9/27/96 

Amendment 92 
issued 1/24/96 
ongoing 

Latest (No 3455) 
issued 7/1/93 

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



There xere 14 underground storage tanks that are exempt fIom permitting in &ea K 
during 1996. Three sodium tanks were cleaned in 1996 and removed in 1997. One radioactive 
water tank iXT-7) was transferred kom the Hot Lab to the RMHF, where it continues to store its 
contents. A list of the remaining ranks is shown in Table 3-5. 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Stainless Steel Vaulted 

Table 3-5. SSFL Current Underground Storage Tanks 

RA watera 

Sodium 

Sodium 

Sodium 

Sodium 

I Sodium 

Sodium 

Building capacity 
UST Location 1 (gallons) Tank Type 

T462 36.000 I Stainless Steel Vaulted Sodium / UT-X UT-35 I i 7462 i 34.000 : ' Stainless Steel Vaulted I Sodium / 

Contents 

'Radioactive (RA) water!anks are regulated by U.S. Department of Energy (DOE) 

'Sodium tanks are exempt from UST permitting per Ventura County regulations. 

UT-7 1 T022 3 000 Stamless Steel Vaulted RA watera 
I 
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4. EN\rIRO?4WENTAL PROGRAM l3-FOm14TION 

At SSFL, the her=-  Technology Engineering Center has responsibilie- for the former 
nuclear facilities and related cleanup operations. ETEC's Environmental Management @hI? 
Department is responsible for en~ironmental restoration and waste management operations in 
Area K. where the nuclear operations were conducted. The Department's mission is to 
"Perfom remediarion of the ETEC facilities with full regulatory compliance. total regard for 
personnel safety and protecrion of the en\ironment. within a p e d  to budgets and schedules." 
Supporting the EM depamnent in this aork are ETEC's General Support gi QX Department and 
Rockerd>ne's Environment. Health & Safety (no\% Safe?. Health & En\ironmental .M%rs 
[SHE.\]). Transportation. Quality Assurance. Procuremenr. and Technical Skills Development 
Departments. 

Environmental restoration activities at ETEC include decontamination and 
decommissioning @&D) of radioactively contaminated facilities. assessment and remediation of 
soil and groundwater. surveillance and maintenance of work areas. and enxironmental 
monitoring. Waste management activities include waste characterization and certification. 
storage. ueatment. and offsite disposal. Waste management activities are performed at two 
permitted facilities: the Radioactive Materials Handling FaciliF (RhEIF) for radioactive and 
mixed WISE. and the Hazardous Waste Management Facilie- (HR'Ir,iF) for alkali metal waste. 

4.1 ROCKETD13i E?rXIRO?r3lEYTAL PROTECTION A!!m REMEDL4TIOS 

En\-ironmental protection at Rocketdye is managed under the Environment, Health tic 
Safety Departmenr and this department pro\ides support to ETEC for environmental 
management and restoration. The stated polick- of this Department is "To support the 
Corporation's commitment to the well-being of its employees, community and environment. It 
is Rocketdkne's policy to maintain facilities and conduct operations in accordance with all 
federal, state and local requirements and contractual agreements. Rocketdyne employees are 
responsible for implementing and compll-ing with this policy." Responsibilities for 
environmental protection at Rocketdkne fall under two sub-departments: En\ironmental 
Protection and Environmental Remediation. The responsibilities for each are listed below. 

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

Ensuring compliance with applicable federal. state. and local rules and re-dations, 
including maintaining a working knowledge of applicable environmental laws, 
performing compliance audits, reviewing new and modified facility projects. 
coordinating solid and hazardous waste disposal, maintaining required records. 
preparing and submirting required regulato~ reports. appl5ing for and maintaining 
permits and assuring compliance with permit conditions, performing sampling and 
analysis. 



. Responding to uncontrolled releases: and reporting releases as required by law and 
contractual requirements. 

Suspending operations determined to be in violation of environmental regulations. 

. Participating in rule and regulatory development, including evaluating impacts on 
Rocketdyne programs, coordinating xtith other Rocketd5ne functions, as 
appropriate, and informing management and sraffof new or revised requirements. 

Providing a progrm in conjunction with Technical Skills and Development, for 
motivating, informing and training employees about their duties to comply with 
environmental regularions and protect the environment. 

Recognizing and responding to the community's concems regarding the 
environmental impact of Rocketdyne operations including escorting and cooperating 
with regulatory officials interested in environmental matters and responding to 
requests for information referred to Communications. 

Working with Rocketdyne customers and suppliers to minimize the use of materials 
and processes thar impact the environment while maintaining product quality and 
competitive pricing. 

Making environmental concerns, energy and raw material conservation a priority 
when evaluating new and existing operations and products or when making 
decisions regarding land use, process changes, materials purchases, and business 
acquisitions. 

Environmental Remediation (ER) is responsible for remedial actions to clean up historical 
chemical contamination and for providing radiological support for the D&D of radiological 
contamination at all Rocketdyne facilities. ER's responsibilities include: 

Compliance with all federal, state and local regulations pertaining to environmental 
remediation. 

Remediation of historical chemically and radiologically contaminated Rocketdyne 
sites to achieve closure or permit release for use without radiological restrictions. 

Compliance with all federal, state and local regulations pertaining to occupational 
and environmental (ionizing) radiation protection. 

Provision of health physics oversight of D&D and radioactive waste management 
actitities. 

Performance of final surveys of D&D2ed buildings and facilities to demonstrate 
acceptability for release for unrestricted use. 

Response to employee and public concerns regarding environmental remediation 
activities and the impact of these activities on the health and safety of the 
community. 
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4.2 E\XIRO?XE3TAL MONITORING PROGRAM 

The purpose of the environmental monitoring program is to detect and measure releases of 
hazardous and radioactive marerials and identifv other undesirable impacts on the en\-ironment. 
It includes remediation efforts to correct or improve contaminated conditions at the site and 
prevent offsite effects. For this purpose, the emuonmeni is sampled and monitored, and 
effluents are analyzed. A goal of this propam is to demonstrate compliance mith applicable 
regulations. Environmental restoration activities at the SSFL include a thorough revieu- of past 
progams and historical practices to identify. characterize. and correct all areas of potential 
concern. The key re-plations governing the monitoring pro-eram are DOE Orders 5300.1 and 
5400.5 (Refs. 10 and 1 1). Addirional -pidance is drawn &om hXC and California re,plations 
and licenses. and appropriate standards. 

The basic policy for control of radiological and chemical materials requires that adequate 
containment of such materials be protided through engineering controls, rhar facilicr effluent 
releases be conrrolled to federal and state standards, and that enema1 radiation levels be reduced 
to as low as reasonably achievable (..ILAR%) through rigid operational controls. The 
environmental monitoring program provides a measure of the effectiveness of these operational 
procedures and of the engineering safe,wds incorporared into f a c i l i ~  designs. 

12.1 Radiological Monitoring 

'The radiological monitoring program involves measurements of radioactivity in air. soil, 
\-arer, and vegetation, and environmental and facilie- radiation, as appropriate to the changing 
conditions at the site. 

Samples of particulate maner in facilie- ventilation exhausts and the ambient air are 
collected by means of filters and vacuum pumps. FaciliF atmospheric effluent sample films and 
ambient air sample filters for 1996 were composited from each sampler for radiochemisq 
analysis by DataChem Laboratories. Gamma-spectrometry analyses of samples such as soil, 
water. and ambient air sample filters confirm rhat the major radionuclides present are normally 
those of the naturally occurring thorium and uranium decay chains. plus other natural 
radionuclides such as the primordial K40, and Be-7 produced by cosmic ray interactions in the 
atmosphere. 

In addition to environmental monitoring, workplace air and atmospheric effluents are 
continuously monitored or sampled, as appropriate. This direcrly measures the effectiveness of 
engineering controls and allow remedial action to be taken before a si-pificant release of 
radioacti\ity could occur. 

1.2.2 Non-Radiological Monitoring 

Ex-tensive monitoring programs for chemical contaminants in air, soil. surface water; and 
goundw-ater are in effect to assure that the existing environmental conditions do not pose a threat - 
to the public welfare or environment. Soils conraminated by petroleum products are remediated 
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whenever underground fuel tanks are removed. Extensive soil sampling is performed under the 
Resource Conservation and Recovq  Act (RCR4) Facility Investigation (RFI) and other site- 
specific remedial programs. Groundwater is extensively monitored for c h e ~ c a l  contaminants 
through sampling at 232 onsite and offsite wells. Groundwater analyses are conducted by 
Groundwater Resources Consultants, Inc. (GRC) following approved €PA methods. Equipment 
installed in an extensive groundwater remediation program has the capacity to remove solvents 
from contaminated groundwater at a throughput of one million gallons per day. This system 
returns purified water to the surface water collection ponds. 

All surface water discharges are monitored as specified in the existing National Pollutant 
Discharge Elimination System (NPDES) permit. In addition, all sources of emissions are 
monitored as required by the Ventura Cou* Pollution Control District (VCAPCD). 
Asbestos control 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 re-dations that apply to any specific 
asbestos abatement program. 

In addition to this environmental monitoring and restoration p r o m  current operational 
procedures reflect Rocketdyne's commitment to a clean and safe environment. For example, 
solvents and oils are collected and reqcled. rather than being discarded. A comprehensive 
training and employee awareness program is in place. All employees working with hazardous 
materials are required to attend a course on hazardous materials w w  management. 
Enxironmenral bulletins are printed in the internal Rocketdyne newspaper to promote 
environmental awareness among all employees. 

Rocketdyne conducts training and development programs as an investment in human 
resources to meet both organizational and individual goals. These programs are aimed toward 
irnprming employee performance, assuring employee proficiency, preventing obsolescence in 
employee capability, and preparing employees for changing technology requirements and for 
possible advancement. 

The People & Communications Department is responsible for the development and 
adminisnation of f o r d  training and development programs. Line managers are responsible for 
individual employee development kough  formal tTaining, work assignments, coaching, 
counseling, and performance evaluation. Line managers and employees are jointly responsible 
for defining and implementing individual training development goals and plans, including On the 
Job Training. 

The Rocketdyne Technical Skills Department currently maintains a listing of 
approximately 700 courses available for Rocketdyne personnel. Of these, approximately 90 
relate to environment: health, and safety, with approximately 40 relating to environmental 
protection and remediation. Specialized training programs on new technological developments 
and changes in regulations are provided, as needed, to assure effective environmental protection. 



-41~0, informal discussions about waste minimization and management occur at hazardous wage 
coordiiator's meetings. Additional offsiie courses are also encouraged. 

1.1 WASTE !WFTIlWIZATIO1V ASD POLLLTIO3' PREVESTIOX 

4.41 Program Planning and Development 

A \\-ate h f i i z a t i o n  and Pollution Prevention Awareness Plan developed in accordance 
mith DOE Order 5100.1 (Ref. 18) has been in place since December 1993. The plan was updated 
[Ref. 19) during 1996 to include DOE'S guidelines for waste minimization during ER activities. 
This plan serves as a guidance document for all waste generators at ETEC. The plan emphasizes 
ETEC's proactive policy of waste minimization and pollution prevention and outlines goals, 
processes, and waste minimization techniques to be considered for all waste streams generated at 
ETEC. The plan requires that waste minimization assessments of all major restoration projecrs be 
performed. 

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

Low-level radioactive mste  (LL\\J, mixed. hazardous, and non-hazardous wastes 
from decontamination and decommissioning @&D) operations. 

Sodium hydroxide and scrap me& resulting from the matment of sodium 
contaminated metal components at a RCRA permitted facility. The sodium 
contaminated components are from D&D operations and ongoing tesr operations at 
ETEC. 

Motorturbine oils from ongoing test operations. 

. Demineralizer regeneration effluent water. 

High s a l i n i ~  cooling tower basin water. 

Solvents and paints. 

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

Using comprehensive segregation and screening procedures to minimize mixed 
wastes by separating LLW and haimdous wastes. 

Using survey and decontamination processes to release concrete and steel for 
potential recycling reuse 

R e m o d  of bulk sodium from facilin- drain tanks for recyclin@reuse. 



Conversion of residual sodium in piping and components to high grade sodium 
hydroxide for commercial use 

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

Reusing containers. 

of a chemidmaterial exchange system with the pmhas'mg system to 
reduce purchases of hazardous materials. 

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

\Vaste minhimion is accomplished by first assessing the wzite, identieing waste 
minimization options, and finally conducting technical and economic evaluations to determine 
the best approach. 

The following E E C  Procedures supplement the Waste Mnhkat ion Plan. 

0 ETEC Procedure 1-20: Environmental Protection Program 

ETEC Procedure 2-1 1: Consrmftion Management . ETEC Procedure 2-28, Non-Department of Energy Funded Work 

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

ETEC Procedure 2-44, ETEC Self-Assessment Program 

4 .  Training and Awareness Programs 

The ETEC Waste Minimization and Pollution Prevention Awareness Program includes 
(1) orientation programs and refreshers, (2) specialized training, and (3) incentive awards and 
reco_gition. New ETEC employees attend an orientation program that describes waste 
generation, treatment, disposal, minimization, and pollution prevention. Orientation 
presentations are designed to increase pollution prevention and waste minimization awareness 
and to motivate employees. Also, employees attend periodic r e h h e r  training. 

Employees are reminded about pollution prevention and waste minimization awareness. 
Posters are placed in work areas to notify employees about environmental i s a s  or practices. 
Memoranda are circulated about changes in w'ilste management policy, ETEC and Rocketdlne 
policies or procedures, and technical data relevant to an employee's job assignment. Presentations 
using visual aids are provided as needed to review major changes in environmental issues. 



4.4.3 U'aste Minimization and Pollution Prevention Activities 

The follo\in_g are some of the significant activities related to waste minimization and 
pollution prevention. 

Perform sampling. analysis. and filtering of motor'tubiie oils prior to servicing 
These procedures have greatly extended the life of these oils and saved money 
particularly when synthetic oils are inxolved. 

Use of comprehensive segregation and screening procedure of R4 materials 
resulting in the salvage of usable non-radioactive scrap metal. 

A chemicaL'material exchange system is currently linked to the purchasing system 
and prevents the unnecessw- purchase of hazardous materials. 

,411 hazardous waste containers in acceptable condition are reused. Similar 
hazardous wastes are combined during pickup runs. 

Use of spray nozzles for rinsing operarions at the HWMF resulting in reducing the 
amount of water and hence generation of sodium hydroxide waste. 

Empt)- product drums returned to the vendor for reuse when practical. 

Approximately 80?h of the white paper (20 metric tons) and aluminum cans 
(16 memc tons) are recycled as a result of increased environmenral awareness. 

Use of a compactor to reduce the volume of soft low level radioactive waste 

X user of bulk sodium (Callep- Chemical) was identified and supplied mith 22,140 
gallons of bulk sodium fiom two excessed sodium facilities and several tanks. 

Approximately 1.500 gallons of residual sodium in tanks and piping s>-stems was 
convened into commercial grade sodium hydroxide using a \Vater Vapor Xitrogen 
process. This resulted in avoiding generation of approximately 15.000 gallons of 
hazardous waste. 

Approximately 6.5 rons of clean recyclable stainless steel and 3 1 tons of carbon 
steel resulted from cleaning tanks and piping 

Implementation of the waste minimization assessment for the D&D of the Hot Lab 
(T020) resulted in the reduction of 20.500 cubic feet of low level radioactive waste 
@y decontamination and survey). This has resulted in cost savings of over 
S600,OOO. 

4.1.4 Tracking and Reporting System 

ETEC and Rocketdyne track various categories of materials from procurement to waste 
disposal. Wastes are tracked by various Rocketd:ne and ETEC departments. Radioacrive and 
mixed wastes are characterized by the generator, shipped to the Radioactive Materials Handling 



Facility (RMHF), and logged and temporarily stored at the RMHF. Documents that accompany 
the wastes are verified for accuracy and completeness, and filed at the RMHF by Environmental 
Management personnel. Hazardous waste tracking and verification procedures ( h m  generator 
to final offsite disposal) are followed by the Rocketd>ne Environmental Protection Department. 
Rocketdpe is responsible for all non-hazardous and sanitary waste operations at the SSFL. 

Relevant reports include: 

r EPA's Biennial Hazardous Waste Report 

r DOE's Annual Waste M i t i o n  Report 

r DOE's Affirmative Procurement Report 

"Source Reduction Evaluation Review and Plan" and "Hazardous Waste 
Management Performance Report," both of which are required by the "Source 
Reduction and Hazardous Waste Management Review Act (SB14)" 



5. ENVIRONMENTAL RADIOLOGICAL MOSITORIXG 

Radiological monitoring of the environment at SSFL began before the first nuclear 
facilities were established in 1956. The program has coiltinued with modifications to suit the 
changing operations. The selection of monitoring locations was based on several site-specific 
parameters such as topography. meteorolos. hydrology. and the location of nuclear facilities. 
The prevailing wind direction for the SSFL site is generall!. from the north and northwest. v.ith 
some seasonal diurnal shifrig to the southeast quadrant. Most rainfall runoff at rhe SSFL site 
flows through several natural watercourses and drainage channels and is collected in nvo large- 
c a p a c i ~  retention ponds. This water may be discharged offsite into Bell Canyon to the south or 
it may be reused for indusmal purposes. 

Gross alpha and beta measuremenrs of air filter samples are used for screening purposes to 
quickl?- identifv a p  unusual release. and to permit a long-term historical record of radioacti~irJ- 
in the environment. For surface water and groundu-ater. these measurements also permit direct 
comparison with the screening limits. gross alpha and gross beta. established by EP.4 for 
suppliers of drinking water. These gross radioactivie limits provide for more detailed analysis if 
exceeded. Ventilation exhaw and ambient air samples are counted for gross alpha and beta 
radioactivie and are also anal>-zed for specific radionuclides. Detailed analyses of these samples 
permit more accurate estimates of the potential offsite dose for the air pathwa?. The following 
discussion presents a brief summary of pathmy dose analysis results for SSFL and De Soto for 
1996. .L\mbient air and exhaust effluent gross alphabeta measurements are also presented 
graphicall>- in Section 5.5.1 (Fi-me 5-4). 

Direct radiation is monitored by the use of a large number of thermoluminescent 
dosimeters (TLDs) mounted on facilip- fencelines and along the site boundary. To permit the 
most accurate measurement of low levels of ambient radiation. 18 of these are very sensitive 
'-sapphire" TLDs. These TLDs are complemented by TLDs installed by the State of California 
Deparrment of Health Sen-ices Radiologic Health Branch (DHS'RHB) for independent 
surveillance. Additional standard TLDs are located around and throughout the facilities. 

5.1 DOE FACILITIES AT SSFL (AREA n-) 

The RbfHF, Hot Lab, and TO59 have continuous effluent monitoring capability. In 1996, 
effluent was monirored only for the RkiHF and the Hot Lab, since there \-as no radiological 
work in TO59 during the year. The decontamination of several buildings was completed. 
Building TOO5 was released for unrestricted use by the DHSXWB. TO61 was released for 
demolition by the DOE. TO23 was released for unresmcted use by DOE. ORISE conducted a 
satisfactol)- confirmatory survey of TOE. TO24 is inactive with no effluent, and thus does not 
require effluent monitoring. Airborne releases from the RklHF are detailed in Table 5-1, sheet i ,  
and are shown to be below the Derived Concentration Guides (DCGs) of DOE Order 5400.5 
(Ref. 20). .Airborne and direct radiation doses from the RW-lF are detailed in Table 5-9 and are 
shom to be below the dose limits of DOE Order 5400.5 and EPA ATSHAPs limits of 



40 CFR 61, Subpart H. Key results are discussed below. Airborne and direct radiation doses 
h m  the Hot Lab are detailed in Table 5-9 and are shown to be below the dose F i t s  of DOE 
Order 5400.5, XRC 10 CFR 20, and the State of California CCR 17, and EPA NESHAPs l i t s  
of 40 CFR 61, Subpart I. Key results are discussed below. 

At the site boundarv-line location nearest to the RMHF, the external anuual exwsure fiom 
direct radiation is estimated to correspond to an average annual dose of approximately 3 1 mrem 
above natural background (equivalent to 3.5 pR/hr). An annual dose of 0.00028 mrem is 
similarly calculated for the nearest residence. These values are below the DOE long-term limit 
of 100 m 1 y r  as specified in DOE Order 5400.5 "Radiation Protection of the Public and the 
Environment." State and h?ZC regulations impose the same limits for licensed operations. 

These estimated doses were determined by extrapolating the measured annual doses fiom 
various area dosimeters in place around the facility. Derails on these calculations are given in 
Section 5.6. The boundaq-line exposure is a conservative esfimate of a hypothetical potential 
dose, in that the rugged terrain at the site boundary nearest the RMHF and the Hot Lab precludes 
anything more than the possible rare and temporary presence of any person at that location. For 
the nearest residence, radiation attenuation by the air reduces direct radiation to levels 
indistinguishable fiom normal background. In addition, intervening irregular rock formations 
and hills completely shield offsite locations h m  the radiation sources. Essentially only natural 
background radiation inherent to the residence location would actually be present. 

Airborne dose calculations were performed to demonstrate compliance with the NESHAPs 
standard. At the location of the hypothetical Maximally Exposed Individual, the effective dose 
equivalent h m  DOE facility exhausts during 1996 (Rh4HF and Hot Lab for the last calendar 
quarter) was 4.6 x loa mrem. The EPA l i t  for a DOE site is 10 mrem/yryr as specified in 40 
CFR 61, Subpart H. Potential releases from these facilities are so low t h e  even assuming 
absence of HEPA filters, estimated doses would be below the level requiring continuous 
monitoring. However, continuous monitoring is still being performed as a best management 
practice. 

In addition to the above pint sources: analyses were performed to determine the maximum 
estimated individual dose due to potential releases from '-area" sources. The only area sources 
considered for 1996 are the TO64 sideyard and adjacent areas, and the RMHF pond (Sump 614); 
which was dry during part of 1996 and so was subject to possible resuspension of sediment by 
the wind. The RMHF northslope has been considered to be an occasional source in prior years 
but is now fully covered by native vegetation, and thus no windborne resuspension of 
radioactively contaminated soil can occur. 

The estimated dose to the hypothetical maximum exposed individual due to potential 
releases h m  the diffuse area sources only is 1.28 x lo4 mrem for 1996. Since releases h m  the 
area sources were too small and diffuse to permit accurate measurements, potential releases were 
estimated using the same method used in the RESRAD computer program (ANL'ES-160), for 
calculation of airborne radioacti+ due to resuspension of soil b>- the wind. These estimated 
releases were used as input in the CAP88-PC pro- ram to perform the area source dose 



assessments. Releases from these sources have not been detected by onsite continuous ambient 
air sampling. 

5.2 NZC LICENSED FACILITY AT SSFL (AREA n H O T  L-rn 

The 3'RC license for the Hot Lab \-as terminated on September 27, 1996. Interpretation of 
the monitoring results for the Hot Lab has been apportioned to \RC and DOE according to the 
fraction of the year under the jurisdiction of each agency. Airborne releases from the Hot Lab 
are detailed in Table 5-1, sheet 2, and are shown to be below the maximum permissible 
concentrations (MPCs) of 10 CFR 20.1301 (Ref. 22) and State of California CCR Title 17, 
Section 30269 (Ref. 23). Airborne and direct radiation doses at the site boundary are detailed in 
Table 5-16 and are shown to be less than the NRC dose limits of 10 CFR 20.105 and the State of 
California limits, CCR Title 17, Section 30253. 

Calculations ofthe direct radiation dose at the nearest site boundary and at the nearest 
residence were negative, indicating that there was no measurable radiation exposure above 
natural background due to operations at the Hot Lab. .Airborne effluent is a factor of 10"ess 
than the isotopic 1 P C s  of the KRC and State of California Dose to the hypothetical maximally 
exnosed individual h m  airborne effluent from the Hot Lab for the entire vear is 1.7 x 10" 
mrem'yr. and. though not applicable to KRC licensed facilities. this is far below the EPA 
hZSH.Ps limit of 10 mrem yr ?.om 40 CFR 61. Subpart H. Even in the absence of HEPA 
filters the dose from the Hot Lab would still be below the level requiring continuous monitoring: 
how-ever: continuous monitoring is still being performed as a best management practice. 
Compliance with 40 CFR 61. Subpart I. applicable to licensed facilities. was demonstrated by 
using the COMPLY code at the simplest level. 

Removal of the facility stack and ventilation exhausr system was evaluated and shown to 
not require an EPA permit for new construction or modification. 

5.3 STATE OF CALIFOR314 LICENSED FACILIn AT DE SOTO-BLLDING 104 

Airborne releases from Building 104 at the De Soto facility are detailed in Table 5-1, sheet 
3, and are shom to be below the XPCs of State of California CCR Title 17, Section 30253. 
Airborne and direct radiation doses at the site boundary are detailed in Table 5-17 and are shomn 
to be less than the dose limits of State of California, CCR Title 17. Section 30253. (This faciliq- 
was operated for DOE under a State of California license.) 

Direct radiation measurements at De Soto were indistinguishable from background 
measurements. both onsite and offsite. Therefore. no dose above natural background occurred 
offsite. Airborne effluent from Building 104 was a factor of 10' less than the isotopic MPCs for 
the State of California. Dose to the hypothetical maximally exposed individual from airborne 
effluent was 9.5 s 10' mremy. which is less than the EP.4 Y E S W s  limit of 10 mrern.9 from 
40 CFR 61. Subpart H. for DOE facilities. Compliance with 40 CFR 61. Subpart I. applicable to 
licensed facilities. was demonstrated b> using the COMPLY code at the simplest level. 



Workplace ventilation is prokided in all areas where unencapsulated or unpackaged 
radioactive material is handled. such as in the Hot Lab decontamination project and in the 
decontamination and packaging rooms at RWIF (where equipment is decontaminated and 
radioactive uaste is repackaged). This assures protection of the workers from inhalation of 
airborne radioactive material and prevents the spread of radioactive contamination into the 
adjacenf clean areas. The ventilation exhaust is passed through HEPA filters before being 
discharged to the atmosphere, to prevent the release of airborne radioactivity. The filtered air 
generally contains lower levels of long-lived radioactivity than does ambient air from naturally 
occurring radionuclides in the atmosphere. Essentially all short-lived radioactivity in the air is 
caused by natural beryllium-7 and the naturally present radon daughters, dominate the 
airborne activity. 

The ventilation exhaust is sampled to measure the effluent radioactivity. Data from this 
sampling is used to demonstrate compliance uith NRC, State RHB, DOE, and EPA standards 
fiZStL4Ps). The U.S. EPA regulates airborne releases of radioactivity from DOE facilities 
under 40 CFR 6 1: Subpart H, and from licensed facilities under 40 CFR 61, Subpart I. 

The only potential release of effluent radioactivity to uncontrolled areas is by way of 
filtered discharge of ventilation exhaust from the RMHF, the Hot Lab, TO59, and Building 104, 
and occasional diffuse area sources. No contaminated liquids are discharged to uncontrolled 
areas. KO activities involving radioactive materials were conducted in TO59 during 1996. The 
only diffuse area sources considered significant for 1996 are a temporarily dry runoff collection 
sump for the RWIF and the slightly contaminated soil to the east of Building TOM. Brush has 
been cleared from this area to permit further survey work. 

Effluents that may contain radioactive material are released at the Rocketdyne Propulsion 
& Power facilities as the result of operations penbrmed under contract to DOE, under ?;RC 

Special Kuclear Materials License SNM-21, and under the State of California Radioactive 
Material License 0015-70. The specific facilities are identified as the RMHF, T059, and the Hot 
Lab at SSFL.: and Building 104 at the De Soto complex. 

The level of radioactivity contained in all atmospheric effluents is reduced to the louzst 
practical value by passing the effluents through certified HEPA filters. The effluents are sampled 
for particulate radioactive materials by means of continuously operating stack exhaust samplers 
at the point of release. In addition, stack monitors installed at the Hot Lab and the RMHF 
provide automatic a l m  capability in the event of the release of particulate activity. The HEPA 
filters used for filtering atmospheric effluents are at least 99.97% efficient for particles 0.3 pm in 
diameter. 



In the tables that follow, the radionuclide-specific results that were negative, zero. or "not 
detected' have been omitted. In shoming gross alpha and beta data, the occasional negative 
values are included to permit a complete and balanced view of the results. Omission of the 
negative values would si-rmificantly bias the presentation. Censoring of the results by 
substituting zero for negative values would produce a misleading impression of environmental 
conditions. and an incorrect estimate of the average values. 

The average concentration and total radioactivity. as gross alpha and gross beta activity. in 
atmospheric effluents to uncontrolled areas from the RMHF. the Hot Lab. and De Soto 104 are 
shoun in Table 5-1. The total shows that no sieniflcant quantities of radioactiviq were released 
in 1996. The gross alpha and -moss beta counts are done shortly afrer the weeekl>- stack sample is 
collected. to permit identification of a q  unusual release. These results include the naturally 
occurring radionuclides present in air. Be-7, K-40. and Po-210. Detailed anal>-ses are performed 
on the entire sets of filter samples at the end of the year, to provide the greatest analytical 
sensitivity. 

The isotopic composition of the radioactiviq deposited on the nuclear facility exhaust air 
sampling filters, composited for the year. is also presented in Table 5-1. Gamma-emitting 
radionuclides were measured by using a high-resolution gamma spectrometer. All others were 
measured by using specific chemical separations followed by alpha or beta counting. 
Radionuclides that were reported as less than the method detection level are shown as "not 
detected" OD). The relatively large amount of Po-210 collected on the Hot Lab filter is due to 
use of unfiltered bypass (ambient) air taken into the main exhaust system from the outside, which 
contains naturally occurring elements from the U-238 decay chain in the environment. The K-40 
is due to the presence of this radionuclide in natural potassium of the airborne dust in the ambient 
air. Be-7 had decayed below the detection level by the time of the analysis. Materials used in 
operations conducted at the SSFL and De Soto sites are responsible for the fissioriactivation 
product radioactivity. 

For each radionuclide detected. the laboratoq calculates a lower limit of detection (LLD). 
This is the lowest activity that would be identified as "radioactive" uith 95% confidence. 
"Radioactive" is specified as an analytical result that is 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 laboratop LLD for the 
composited filters was converted to an equivalent annual release and is shoun in the table as the 
release LLD. 

The radioactivity results are also s h o w  in Table 5-2, for comparison with ambient air. 
The effectiveness of the air cleaning systems is evident from the fact that the atmospheric 
effluents are less radioactive than is the ambient air with respect to the ambient air radionuclides 
K-40. and PO-210. 



Exhaust 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 latter analyses for the RMHF, the Hot Lab, and De Soto are also shown in Table 5-2. 

The concentrations in the effluent at the exhaust stack for each facility are compared with 
appropriate libits for exposure of the public. The isotopic limits for DOE facilities are Derived 
Concentration Guides (DCGs) for exposure of the public for the most restrictive form of the 
radionuclide as specified in DOE Order 5400.5. Isotopic effluent l i i t s  for facilities with State 
of California- and NRC-licensed activities are Maximum Permissible Concentrations (MPCs) for 
release to an unrestricted area for the most restrictive form of the radionuclide as specified in 10 
CFR 20, Appendix B. 

The most redctive MPC (from CCR 17 or 10 CFR 20) or DCG for each radionuclide is 
sho\in in Column 2 in Table 5-2. (The natural radionuclide K-40 is so uniformly present, and so 
rarely present in an enriched form, that no MPC or DCG has been developed for it.) These 
values refer to the permissible concentrations allowed by the State of Caliiornia (and the NRC) 
and the DOE for continuous exposure of the public. Note that, in all cases, for the exhaust air, 
the observed concentrations are far below the MPC and DCG. Many 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 fkquently produced. Furthermore, dilution and 
dispersion occur before the material reaches an unrestricted area, reducing the concentration in 
the public area. 



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

SSFURMHF - 1996 

EfAuent volume (m3) 222,699,362 
Lower Limit of Detection, LLD 

Gross alpha (~CiirnL) 6.OE-16 
Gross beta (uCiimL) 6.OE-16 

Air volume sampled (m3) 25;128 
Annua: average concentration in effluent 

Gross aipha (pCiimL) ND 
Gross beta (v3'rnL) ?.3E-14 

Maximum observed concentration 
Gross alpha (uCi!mL) 5.4E-16 
Gross beta (uCiImL) 7.4E-14 

Activity releases ($2) 
Gross alpha ND 
Gross beta 2.859 - - - - - - - 

RadionuclideSpecific Data 

I 
I Half-Life 
Radionuclide (Y r) 
H-3 12.34 

Analysis 
-LD (pCi) 

101 .ooo 
101 .m  
10.600 
2.055 
13.100 
0.814 
0.614 
0.578 
0.561 
0.572 
0.484 
0.319 
0.41 1 
0.340 
54.800 
0.520 

Release 
I D  ( G i )  

0.895 
0.895 
0.094 
0.018 
0.416 
0.007 
0.005 
0.005 
0.005 
0.005 
0.004 
0.003 
0.004 
0.003 
C.840 
0.005 

Average 
Exhaust 

:oncentration 
(pCilmL) 
8.98E-14 

1.48E-15 
2.47E-15 
6.71E-16 
1.32E-14 
5.82E-17 
1.57E-18 
7.72E-19 

3.48E-:8 
2.0051 7 

- 
DAC 

:uCilmL - 
1 .OE-07 
natural 
natural 
8.OE-' 1 
5.OE-12 
4.OE-10 
natml 
4.OE-14 
4.OE-14 
7.OE-15 
9.OE-14 
? .OE-13 
1 .OE-13 
3.OE-i4 
2.OE-14 
1.OE-12 
2.0E-14 - 

Naturally occurring radionuclides are included for infomlation. These activities have not been used in dose estimates. 

Derived Air Concentration (DAC) for exposure o i  the public. for the most restrictive form of radionudide as specified in DGI 
Orde: 5400.5 (2/8;90) 

ND = Not Detecteb, NA=Not Analyzed 



Table 5-1. Atmospheric Effluents to Uncontrolled Areas 
(Sheet 2 of 3) 

SSFUHot Lab - 1996 

fluent volume (m3) 301.274,937 
awer Limit of Detection. LLD 

Gross alpha (&ihL) 8.OE-16 
Gross beta (vCilmL) 8.OE-16 

4ir volume sampled (m3) 32.796 
bnual average concentration in effluent 

Gross alpha (pCimL) 9BE-16 
Gross beta (pCimL) 1.4E-14 

Maximum obselved concenlration 
Gross alpha (pCilmL) 8.8E-15 
Gross beta (pCiimL) 9.E-14 

4dwity releases @Ci) 
Gross alpha 0.290 

Activity Annual 
Half-Life Detected Release 

Radionuclide (Yr) (PCi) ( I m  
Be-7 0.146 ND 
K 4 0  1.2M).000.000 37.080 0.34063 
CoSO 5.26 7.200 0.06614 
Sr-9C 27.7 21.290 0.19558 
Cs-137 30.0 118.108 1.06498 
Pc-210 0.38 55.459 0.50948 
Th-228 1.9131 ND 
Th-230 80.000 0.492 0.00452 
Th-232 14.100,000.000 ND 
U-234 247.000 0.028 0.00026 
U-235 710.000 ND 
U-238 4.510.000,000 ND 
Pu-238 88.4 0.040 0.00037 
Pu-239n40 24.390/6,580 ND 
Pu-241 15.16 ND 
Am-241 433 ND 

Average 
Exhrust 

:oncentration 
@CiimL) 

1.13E-15 
2.2OE-16 
6.49E-16 
3.M)E-15 
1.69E-15 

1.50E-17 

8.48E-19 

1.23E-18 

MPC 
ISimL)  
natural 
natural 
5.OE-11 
6.OE-12 
2.OE-10 
natural 
2.OE-14 
2.OE-14 
4.OE-15 
5.OE-14 
6.OE-14 
6.OE-14 
2.OE-14 
2.OE-14 
8.OE-13 
2.OE-14 

Naturally occuning radionudides are included for information. These activities have not been used in dose estimates 

Derived Air Concentration (DAC) for exposure Of the public, for the most restn'ctive form of radionudide as specii5ed in DOE 
Order 5400.5 (218190) 

ND = Not Deteded. NA=Not Analyzed 



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

De Soto 104 - 1996 

:fluent volume (m3) 126.329.759 
.ewer Limit of Detection. LLD 
Gross alpha (~CiimL) 8.OE-16 
Gross beta (&ilmL) 2.OE-15 

4ir volume sampled (133) 16.082 
4nnual average concentration in emuent 

Gross alpha (uCimL) 5.8E-17 
Gross beta ($CLfmL) 8.9E-16 

LIlaximurn obse~ed wncentration 
Gross alpha (uCii'rnL) 4.5E-16 
Gross beta (~CihnL) 1.9E-15 

4ctivity re!eases (uCi) 
Gross alpha 0.007 
Gross beta 0.112 

RadionuclideS~ecific Data 

I Activity 1 Annual 
Half-Life Detected Release Analysis 

LLD (pCi) 

92.000 
88.000 
10.500 
2.210 
53.000 
0.291 
0.910 
0.839 
0.442 
0.760 
0.660 
0.486 
0.626 
0.459 
95.200 
0.799 

Release 
LLD (pCi) 

0.723 
0.691 
0.082 
0.017 
0.102 
0.002 
0.007 
0.007 
0.003 
0.006 
0.005 
0.004 
0.005 
0.004 
0.748 
0.006 

Avenge 
Exhaust 

oncentration 
(~CilmL) 

9.10E-16 

8.85E-17 
1 .ME-16 
1.77E-16 

2.07517 
4.61E-18 

9.19E-le 

MPC 
[pCilm L) 
natural 
natural 
5.OE-1'. 
6.OE-12 
2.OE-1C 
natural 
2.OE-14 
2.OE-14 
4.OE-? 5 
5.OE-14 
6.OE-14 
6.OE-14 
2.OE-14 
2.OE-14 
8.OE-15 
2.OE-14 

Naturally occurring radionuclides are included for information. These activeies have not been used in dose estimates, 

Derived Air Concentration (DAC) for exposure of the public. for the most restrictive form of radionuclide as specified in DOE 
Order 5400.5 (2/8:90) 

NE = Not Detected. NA = N d  Analyzed 



Maximum 
Permissible 

100,000,000 

Be-7 natural 

Table 5-2. Filtered and Ambient Air Radioactivity Concentraiionv - 1936 

K40 

CO-60 

Sr-90 

Cs-137 

Po-21 0 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Pu-238 

Pu-2391240 

Pu-241 

Am-241 

Gross Alpha 

Gmss Bela 

Exhaust 

nalural 

50.000 

6,000 

200,000 

natural 

20 

20 

4 

60 

60 

60 

20 

20 

800 

20 

20 

10.000 

- 
RMHF - 

9.OE-14 

1.5E.15 

ME-15 

8.7E-16 

1.3E-14 

5.8E-17 

1.6E-18 

7.7E-19 

3SE-18 

LOE-17 

1 .3E-14 - 

- 
Hot Lab - 
1.1E-15 

2.2E-16 

6.5E-16 

3.6E-15 

1.7E-15 

1.5E-17 

8.5E-19 

1.2E-18 

ME-16 

1.4E-14 - 

Activity Concentration (pCilmL) 

- 
RMHF - 

4.9E-17 

6.5E-15 

L4E-15 

1.8E-14 - 

- 
RMHF 
Pond 

Ambient 

lo t  Lab - 

3.6E-17 

3.4E-15 

1.3E-17 

L8E-15 

LIE-14 - 

- 
TlOO 
(7 day) S l M  

9E-17 

3E+00 

2E-15 

1E-15 

1E-14 

Exhaust 

9.0E-14 

1.2E-15 

1.3E-15 

4.7E-16 

5.6E-15 

6.4E-16 

1.6E-18 

1.2E-17 

4.6E-18 

8.5E-19 

2.4E-18 

2.OE-17 

9.2E-18 

5.1E-16 

9.2E-15 

Ambien 

l.9E-17 

2.4E-16 

7.3E-15 

9.1E-17 

6.5E-17 

1.E-18 

2.8E-17 

2.OE-17 

2.6E-15 

2.1E-14 



The dowmiind concentration of radioactive material emissions to the atmosphere during 
1996 from the two SSFL exhaust stacks has been calculated with the C.AF'88-PC computer code 
using representative input data including wind speed. directional frequency. and srability (using 
meteorological d m  developed for the SSFL site by the xRC and Argome Sational Laboraton- 

plus facility-specific data such as stack heights and exhaust air velocity. 

The radioactiviv concentrations at the site b o u n w  location nearest to each release point 
and at the nearest residence for each nuclear faciliv are shoun in Table 5-3. Table 5-3 shows the 
non-natural radioactivity concentrations at the nearest boundary and residence locations. These 
concentrations were estimated by use of CAF'88-PC and specific radionuclide releases for each 
facili~.. for the direction in which the concentrations are the greater. \\bile the site born* is 
only 118 meters from the RMHF, the maximum gound level concentration occurs at a distance 
of 325 meters. Therefore. the concenuation for the RMHF is calculated for this distance. 

Table 5-3. .Annual Average Radioactivity Concentrations of Atmospheric Effluents - 1996 

1 Annual 1 Distance (m) and 1 Downwind Concentration 
Direction to (uCilmL) . Release I 

I 
Facility : (uci) I Boundary Residence I Boundary Residence i 

Ambienr air sampling is performed continuously at De Soto and SSFL x i t h  air samplers 
operating on 24-hour sampling cvcles. (These samplers were modified at the end of the year to 
function on a ?-day cycle. This will improve the sensitixit)- for activi5 with a loss in the daily 
resolution provided by the 21-hour samplers. This is appropriate and consistent with the verv 
low levels of radioactivie in the ambient air. and the lack of opportuniv for si-gificant facilin- 
releases.) Monitoring locations currently in use are s h o w  in Figures 5-1 and 5-2 and listed in 
Table 5-4. Arbome particulate radioactivi~ is collected on glass fiber (Type -kE) filters that are 
automatically changed daily at the end of each sampling period (midnight). The samples are 
counted for gross alpha and beta radiation following a minimum 120-hour decay period to allow 
for decay of short-lived radon and thoron daughters. The volume of a typical daily ambient air 
sample is approximatel! 28 m'. similar to the natural brearhing rate o, people. 23 m' per da!. 

DS 1804 I 187 E 3.OOE-20 

Hot Lab 2.12 4.50E-19 

RMHF j 21.6 I 325 tW 2.867 Nw 2.27E-18 

Daily ambient air samples are counted for goss alpha and lxta radiation with a low- 
background &I-windou- gas-flow proportional-counting system. The system is capable of 
simultaneously counting both alpha and beta radiation. The sample-detector configuration 

1.7OE-20 

4.70E-20 

2.49E-19 



provides a nearly hemispherical ( 2 ~ )  geometry. The thin-window detector is continually purged 
with argonimethane counting gas. A preset time mode of operation is used for counting all 
samples. 

Counting system efficiencies are determined routinely with Tc-99 and Th-230 standard 
sources. The acti\ities of the standard sources are traceable to the Kational Institute of Standards 
and Technology (NIST). 

Filter samples for each ambient air sampliig location are cornposited annually and 
analyzed for isotopic-specific activity. The results of the sample analyses are shown in Table 5-2 
with the effluent results for comparison. As is the case with effluent air samples, the observed 
ambient air radionuclide concentrations were far below the MPC. The variability in the 
measurements was dominated by weather effects, and by analytical and background variations. 



Figure 5-1. Map of De Soto Site Monitoring Stations 

U~S I - X C J . ~ C  61 



Figure 5-2. Map of Santa Susana Field Laboratory Site Sampling Stations 
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Table 54.  Sampling Location Description 

Frequency 
Station Location I Sampling 

SS-8 (CA) 
SS-9 (CA) 
SS-11 (CA) 
SS-12 (CA! 
SS-13 (CA) 
SS-14 (CA) 
EMB-1 (CA) 
EMB-2 (CA) 
EMB3fCA) 
EMB-l[Ckj 
EMBd (CA) 
EMB-6 (CA) 

Ambient Air Sampler Locations 
A-1 De Soto Site. Building 104 roof 
A-2 I SSFL Site. T020. southwest side 
A-3 / SSFL Site, TO34 at main gate 
A 2  SSFL Si:e. T886, Former Sodium Disposal Facility 
A-5 I SSFL Site: RMHF Pond. north side 
A-6 SSFL Sie. T100. east side - 7-day sampler 

Onsite - De Soto -Ambient Radiation Dosimeter Locations 

DS-2 I De Soto Site. northwest corner of Building 101 
DS-6 De Soto Site, east boundary. southeast corner of Building 105 
DS-8 I De Soto Site, Guard Post 4, southwest corner of Building 101 
DS-9 De Soto Site. southeast of Building 104 

Onsite - SSFL -Ambient Radiation Dosimeter Locations 

SS-3 (CAI SSFL Site, Electric Substation 719 on boundary fence 
SS-l (CA) 1 SSFL Site. west boundary on H Street 
SS-6 (CAI SSFL Site. northeast corner of T353 
SS-7 (CA) 

~. ~~~~ ~~- ~ 

SSFL Site: T363. north side 
SSFL Site. Former Sodium Disposal Facilii notin boundary 
SSFL Site. RMHF northeast boundary at TI33 
SSFL Site, TO36 east side 
SSFL Site. RMHF northwest property line boundary 
SSFL Site. RMHF northwest property line boundary 
SSFL Sie, RMHF northwest property line boundary 
SSFL Site. SRE area north of T003 
SSFL Site, south of Silvernale retention pond, off Test Area Road 
SSFL Sie. northeast fence of RMHF 
SSFL Site, RMHF north centra! fenceline 
SSFL S*e. RMHF northwest fenceline 
SSFL Site. RMHF Ta75 north fenceline 

Offsite Ambient Radiation Dosimeter Locations 

0s-1 (CA) 
05-5 
BKG-11 
BKG-12 
BKG-13 
BKG-14 
BKG-15 
BKG-16 
BKG-17 
BKG-19 
BKG-20 

Ofkite. Chatsworth 
Offsite, Thousand Oaks 
Background Location. West Hills 
Background Location. Somis 
Background Location. Hollywood 
Background Location. Northridge 
jackground Location, Simi Valley (west) 
Background Location. Moorpark 
Background Location. Simi Valley (east) 
Background Location, Burbank 
Background Location, Lancaster 

BKG-21 ' Background Location. Quartz Hill 
SKG-22 Background Location. Saugus 
BKG-23 Background Location. CalaSasas 

Codes: Locations: 
A Air Samokr %!or, DS De Sot9 I 
D Dally Sample SS SSFL I 
W Weekiy Sample 0s ORlte 
(1 Quarterly Sampk BKG Backgrounc I 
CA State Confirmatory Location ! 



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 
radionuclides. Polonium-210 is a long-lived daughter and is detected by these analyses. It is 
assumed to be in equilibrium with its parent Pb-210, whose relatively long half-life (22.3 years) 
provides an essentially constant level of Po-210 in the samples. Because of these effects, the 
ambient air, the air that is being breathed, is actually about four times as radioactive as implied in 
this table. S i  most short-lived particulate radioactivip is removed fmm the exhaust air by the 
HEPA filters; these effects are not significant in the filtered effluent. 

Because the alpha and beta activity are counted relatively soon after collection most 
natural Be-7 is detected, elevating the apparent beta activity. (Be-7 decays by electron-capture 
and emits a gamma-ray in 10% of the decays. This gamma-ray is weakly detecred as beta 
activity.) The naturally occurring radionuclides, Po-210 and Ra-226 and -228, also contribute to 
the activity detected on the stack exhaust filter samples, particularly at the Hot Lab, where some 
unfiltered outside air is brought into the exhaust system after the HEPA filters. A more complete 
list of the resulu from the gross alpha and gross beta counting of the ambient air samples is 
shown in Table 5-5. 

Guide values for SSFL site ambient air are based on the effluent concentration limits in 
10 CFR 20 Appendix B (for licensed operations) and DOE Order 5400.5 for the DOE operations. 
The guide value for alpha -ity is 2 x 10'14 pCiimL (Pu-239) due to contamination remaining 
from work with unencapsulated plutonium (the hXC value is 6 x lo-'' pCilmL). The appropriate 
value for beta activity is 6 x lo-" pCiJmL ( Sr-90) due to the presence of Sr-90 in fission 
product contamination from pmious work ~ i t h  irradiated nuclear fuel at the SSFL site (the DOE 
value is 9 x 1 ~ ' ~  pCiJmL). The appropriate guide value for De Soto ambient air alpha activity is 
5 x 10-'"~ihL (U-234) due to prior (licensed) work with unencapsulated enriched uranium. 
The appropriate guide value for beta activity is for C0-60,5 x lo-" pCilmL since it is the most 
restrictive limit for any beta-emitting radionuclide recently in use at De Soto. 

Figure 5-3 is a graph of the weekly averaged long-lived alpha and beta ambient air 
radioactivity concentrations for De Soto and SSFL during 1996 as indicated by the gross alpha 
and gross beta counting. Generally, the ambient airborne radioactivity was relatively constant 
during 1996, and showed no significant disturbances. Heay rain at the end of January, in 
Febmm, November, and December, suppressed the natural airborne radioactivity. 



Table 5-5. Ambient Air Radioactiviv Data - 1996 

RMHF ( Beta ( ! (17.5~ 13.O)E-15 84.3E-15 (9Q7) 0.19 

SSFL Area IV Alpha I 3i8 1 (3.2 i 3.O)E-15 12.3E-15 (7Q.6) 16 ' 

1 ! 
' Number 

of Area 1 Activity Samples 

I 
Hot Lab I Beta I (20.9 z 14.4jE-15 I 88.5E-15 (i:08) i 0.35 ! 

Gross Radioactivity Concentrations (pCilmL) 

SSFLArea IV , Alpha 1 353 1 12.4 2 2.6)E-15 

I RMHF Pond Beta I ! (21.9 + 13.5)E-15 67.7E-15 (4~29) 0.24 1 
aMaximum value observed for single sample. 

b ~ u i d e  De Soto Site: 5E-14 ,uCiimL alpha. 5E-11 .uCi/mL beta; CCR 17. 
SSFL site: 2E-14 pCiimL alpha. 6E-12 G i m L  beta: 10 CFR 20 Appendix B: CCR 17, and 2E-14 ~Ci lmL 
alpha, 9E-12 &ilmL beta, DOE Order 5400.5 (02108190). 

Annual Avenge 
Value and 
Dispersion 

Building 104 Beta 1 (21.>13.2)E-15 1 81.OE-15(11102) 
332 De Soto 

10.3E-15 7/21) 1 12 i 

T886 

Figure 5-3. Seven-Day Smoothed Airborne Radioactivity at 
the De Soto and Santa Susana Field Laboratory Sites - 1996 

. 0.04 
Alpha 

Beta I 1 (22.6~ 15.3)E-15 j 70.6E-15 (1!07) 1 0.38 ' 

(3.12.7)E-15 12.3E-15 (8RO) 

, Maximum Valuea 
and Date 
O b r e ~ e d  

SSFLArea IV ! Alpha 353 (2.99.6)E-15 1 10.8E-15(1!08j i 14.5 

Avenge I 

Percent of I 
~ u i d e b  ! 

SSFLArea IV i Alpha 1 339 (2.8 5 2.7)E-15 1 
6Z I 

12.7~-15(7~31) 1 14 j 



The daily data were mathematically smoothed in a moving weekly average for the year. 
The activity detected in ambient air is amibuted to naturally occurring radioactive materials. 
Radionuclides detected by gross alpha and beta analysis of air samples collected during 1996 
include K-40 plus several naturally occurring radionuclides from tbe uranium and thorium series. 

A further comparison of ambient air and facility exhaust radioactivity is presented in 
Figure 5-4. 

The goss  alpha and the gross beta concentrations for the ambient weekly samples are 
compared with the stack sample results for the Hot Lab, the RMHF, and Building 104 at De 
Soto, w-hich are also on a weekly cycle. Gaps in the plots are due to negative analytical values 
resulting kom air samples showing less activiv than the analytical background. 



Beta Activity, pCilmL 
2 A A 

A 

Alpha Activity, pCi/mL 
A 4 A 

a d 
0, -, =', 

m (n a w 



5.5.2 Groundwater 

Many wells in and around the site are used to monitor the condition of the groundwater in 
the unconsolidated surface alluvium and the underlying Chatworth Formation. The locations of 
these wells are show in Figure 6-2. While the primary purpose of these wells is to determine 
concentrations of chemicals that had been discharged to the ground during rocket engine testing, 
they also serve to monitor for chemicals or radioactivity released by DOE operations. Water 
samples from these wells are periodically analyzed for radioactit%. The summy results for 
1996 are shown in Table 5-6. The regulatory limits for radioactivity in water from drinking 
water suppliers have been assigned to groundwater by the State of California as a waterquality 
goal, and are applied here. Numerical limits for radionuclides not specifically listed by the State 
for drhking water were derived from the EPA generic dose limit of 4 rnremlyear by use of Dose 
Conversion Factors h m  RESRAD version 5.61. Except for several instances for gross alpha 
(26 to 53 &in), the monitored groundwater satisfies the goal. The gross alpha l i i t  
exceedences resulted from the presence of higher levels of naturally occurring uranium. 

Groundwater is exaacted h m  a French drain around a basement area of Building TO59 to 
prevent any inflow or outflow of groundwater into a part of the building currently undergoing 
remediation. During 1996, this water was reieased to the surface drainage water collection 
system. Samples were analyzed by gamma spectrometry. The results of these analyses showed 
no detectable activity for the remaining activation nuclides possible from TO59. In no sample 
was any activiw detected that indicated the possibility of contamination of this water. 

Laboratory analyses were performed for tritium in water from 34 groundwater monitoring 
wells and 5 offsite wells. Of the 58 analyses performed, only 13 (for 7 onsite wzlls) were above 
the detection l i i t  of 200 pCiL The maximum result, 4,250 p C i ,  is far below the EPA and 
Caliiomia limits for drinking water suppliers of 20,000 pCi/L. The maximum tritium levels were 
observed in Well RD-34A, with values of 4,250 f 470 pCiZ on 8118!96, and 4,020 f 420 pCiZ 
on 2/19;96, and Xell RD-28, with values of 450 f 170 p C i i  on 8120196, and 430 + 190 p C i  
on 2/6/96. Well RD-34A is located offsite near the RMHF in Area IV. Well RD-28 is located 
near T059. RD-24, also near TO59 showed 400 i 190 pCi/L (Z117!96) and 320 i 160 p C i i  
(8:7:96). RD-27, dowmlope h m  T886, showed 450 8 180 pCCZ (8118196) and 430 * 210 
pCX (2/16/96). RD-34B showed 448 * 21 pCiL (2/19!96, by e lecuo l~~c  enrichment) and 330 
* 160 pCiL (8118196). Other wells indicating some detectable level of tritium were RD-23 and 
RD-544. The average detected nitium in the 7 wells was about 900 p C i .  Excluding the one 
we11 with the highest H-3 content (RD-34A), the average was 351 p C i .  The history of mtium 
concentration in water from Well RD-34.4 is shown in Figure 5-5. Full scale on this plot is 
20,000 pCi/L, the allowable limit for suppliers of drinking water. The drop h m  an initial 
detection of about 7000 pCi/L to an average of around 3000 p C i  may reflect the effect of 
pumping water out of a limited reservoir, with dilution by incoming water. None of the offsite 
wells showed the presence of mtium. This occurrence of tritium in groundwater appears to have 
resulted from unintended production of tritium in soil surrounding the reactor test vessel in 



- 

Building TO1 0, shoxn as S8ER (TO1 0) in Figure 2-5. Saturation of the surrounding ground by 
water drifi kom the nearby cooling tower mobilized the nitium, u-hich then migrates to the u-ells 
The cooling tower has not been operated since October 1995. Occasional other leakage may 
supply water to this area. 

Figure 5-5 Tritium Concentration in W-ater From Well RD34A 

Table 5-6. Radioactit-ity in Groundwater at SSFL - 1996 

a~m;n 40 CFR 14: and EPA lint of 4 n;rev.'yr {see text). 

'flate- 
Suppi*% MCL 

Maximum 

Mean 

'h'umbers in parentheses represent the numjer of analyses reported as less Man the detectable limit. The mean has been calcula*d 
tom all repored values. ND = not detect&. 

Activity ( p C i )  

H 3  

Minlm~r  -290 

Number of 
I EL;49j analyses= - 

Cs-I37 i Th-228 

ND i 4 0 7  

W 1 i 

Th-230 1 Th-232 

4.027 

1 i Gms. 1 Gross I 

I 
i 1 ' 1 [lj 

i j  

U-234 

I ! 
i 20,002 ' 110 6.3 

3.7 C.O:3 

U-235 : U-238 Alpha I Beta i 

i 1 C  
0 . ~ 7  

-0.07 

4250 

197 

0.207 

2.C 

ND 

ND 

! I 
20 -Total Uranium j 15' - C3E I 

a 0 2 7  1 0 . ~ 1 3  

-0.027 : 0.013 

i 11.5 

6.9 

2.9 1 0 . 7  1 1.5 

0.89 

C.5 

33.7 i 

5.6 

10.8 , 53.0 

6.4 7.5 



5.5.3 Surface Water and Domestic Water Supply 

Mosr of Area K slopes rovard the southeast, and rainfall runoff is collected by a series of 
drainage channels and accumulates in pond R-24. Water from this pond is eventually released to 
Bell Creek under the NPDES permit. Water fiom pond R-2A is also used for cooling the rocket 
engine test stand flame buckets where much of rhe cooling water evaporates. Some of Area IV 
slopes to the northwest, and a small amount of rainfall drains toward the northwest ravines, 
which lead into Meier Canyon. To permit sampling this runoff. five catch basins were installed 
in 1989 near the site boundary to accumulate runoff. 

Average radioactivity concentrations in these catch basin samples are summarized in Table 
5-7. For radioactivitv, the maximum con taminant limits WCL) applicable to suppliers of 
drinking water (Title 22, Chapter 15, -4rticle 5, Section 64443, of the Califomia Code of 
Regulations) are imposed on releases h m  the two southern conmlled discharge points (Outfalls 
001 and 002) and the five northwest slope runoff channels (Outfalls 003,004,005,006, and 
007). -\lthough not required if gross alpha does not exceed 5 pCii'L, the specific analyses for Ra- 
226 - Ra-228 w-ere generally performed. 

In none of the runoff events did any radiological analysis indicate an exceedance of these 
limits. Most results were below the detection capability of the analysis. 

Table 5-7. NPDES Discharge Radioactivity Data for Northwest Slope Monitoring - 1996 

ACtivW l D c i i I  I 

Domestic ~ a t e r  in this area is supplied by a variety of municipal and regional 
organizations, including the Los Angeles Depamnent of Water and Power, the Metropoliran 
Water District of Southern Califomia, several Ventura County Waterworks Districts, and the 
Oxnard 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 Oxnard and 
Moorpark; comes from local groundwater The local water is blended with imported water 
and treated to assure purity and safety. Water is transported in open aqueducts and enclosed 

Water Suppliers 
MCL 

Maximum 

Mean 

Minimum 

Number of 
Analysesa 

a Numbers in parentheses represent the number of analyses reported as less than the detectable limit. 

H-3 

20,OW 

300 

56 

80 

3-5 (29) 

Sr-90 

8 

1 .O 

0.3 

-0.1 

35 (27) 

Ra-226+ 
R-228 

5 

1.7 

0.3 

0.0 

35 (30) 

G m s s  
Alpha 

15 

8.0 

1.5 

0.0 

35 (16) 

Grou 
Beta 

50 

12.3 

4.2 

0.5 

35 (3) 

Uranium 

20 

NA 

NA 

NA 



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 aesthetic quality factors. as well) and report the results 
of this monitoring to their customers on an annual basis. Tests for radioactivi~ are relativel! 
limited. and are performed over an extended period of time. so not all parameters are reported in 
a? one year. The results reported by local water suppliers during 1996 are shown in Table 5-8 
and represent the averages of results of anal>sis of water supplied kom the lrletropolitan RBwr 
Dismct (31\\D). L.AD\\T'. Burbank and the Ventura Counq Wamuork (Dismct 1). The 
hl\\D is by far the largesr supplier of locally consumed porable water. 

Table 5-8. Domestic Water Supplies Radioactivit)- Data 

I Activity (pCilL) i 

 umbers in parentheses represent the number of report enoies listed as not analyzed. not detected. or not 
reprled~ 

H-3 

Comparison of the radioactiviv concentrations in groundwarer at SSFL from Table 5-7 
uith that of the local public supply water (Table 5-8) shows no significant differences in either 
the alpha or beta activiv. In general. the water at SSFL is slightly less radioactive than the local 
drinking water. 

5.5.1 Rock and Soil 

Sr-90 

The radioactivit~ in nari\-e rock and soil serves as an indicator of any spread of 
contamination outside the operating facilities and other k n o w  areas of radioactive 
contamination. Soil radioactivity is due to various naturally occuning radionuclides present in 
the environment and to radioactive fallout of dispersed nuclear weapons materials. liaturally 
occurring radionuclides include K-40 and rhe uranium and thorium series (including radon and 
daughrers). The radionuclide composition of local area surface soil has been determined to be 
predominantly K4O. natural thorium, and natural uranium. both in secular equilibrium uith 
daughter nuclides. Radioactivit) in nuclear weapons test fallout consists primaril>- of the fi--' >>ion- 
produced Sr-90 and Cs-137. as well as Pu-239. 

Water Suppliers i 
MCL I 2OaO I 8 

Soil uzi sampled by the DHS RHB at the T886 Former Sodium Disposal F a c i l i ~  as pan 
of the verification that this area has been suitably decontaminated. These analyses showed minor 
amounts of Cs-137. below the global fallout concenuation. and no Sr-90. S o  orher contaminants 

, Ra-226+ 
R-228 

5 

Gross 
Alpha 

15 

Maximum i 4473 

Mean ! 713 

Minimum i ND 

Number of I 21 (18, reporis' 

15.5 

4.46 

ND 

Gross 
Beta Uranium 

50 

2.0 2.9 

21(0) 21(10) j 21 (10) 

20 

- 10.3 

5.1 1 

ND 

. ND 

ND 

21 (20) 

15 

4.37 

- ND 

0.96 

ND 

21 (6) 



were detected. Extensive sampling was also conducted at the TO64 Side Yard and adjacent area 
as part of the p re lh iwq  scoping work before remediation. 

Building TO64 served as a storage and uansfer facihty for unirradiated nuclear fuel 
materials. The fenced-in yard was occasionally used for temporary secure storage of other items. 
One stored item consisted of a shipping cask contaminated with Cs-137 in water. The water 
leaked onto the asphalt paving about 1962 and drained into the adjacent soil. This contamination 
has been addressed in successive campaigns, each aiming for lower limits of residual activie. 
The building itself was  demolished in 1997, and cleanup of the soil is continuing. 

A large number of soil samples were taken in the TO64 area to provide information on the 
size of the area to be remediated. The locations of these samples are shown in Figure 5-6. Only 
gamma spectrometry was performed on these samples, and so only the gamma emittiug 
radionuclides are identified for these locations. A cumulative probability plot of the 1996 results 
is shown in Figure 5-7. This plot clearly shows the departure from the background distribution 
of fallout Cs-137, at about the 50% point on the Cumulative Probability scale. While most of the 
area is below the allowable contamination limit, 9.2 pC2g Cs-137 as shomn by the ''W line, it 
is intended to remove as much contaminated soil as is pmtical, so as to minimize the residual 
radioactivity. In addition, four samples were taken from excavated soil and analyzd by 
DataChem Labs by gamma spectrometry, alpha spectrometry, and radiochemistry for Sr-90. The 
results of these analyses are shown in combiition in Table 5-9. 

Figure 5-6. Sample Locations for TO64 Soil Suwq 
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Figure 5-7. Probability distribution of Cs-137 activiv in soil samples 
from the TO61 areas. 

Table 5-9. TO64 Areas Soil Radioactivip Data - 1996 

'~xnbers in parentheses represen: the number of analyses repolted as less thar, the detedaDl€ 1ir.C. 

ALwable 
Soil Liml 

Maximum 

Mean 

Minimum 

Activity (pcigy 

66[0j 1 58(0: 

Bi-212 1 Pb-214 

chain ! chain 

4.59 1 :.21 

0 .  ! 0.78 

H3 j Be-7 i K40 

31,900 ' natural 1 27.6 

; NM I ND 1 19.35 

NM ND 117.68 

6829) 1 68(0: Numberf j NM ' 68i68j 1 68(0) / NM 
I analvses- 

Sr-90 

36.0 

' NM 

NM 

Cs-137 1 Ti-208 ! Pb-210 1 Pb-212 

9.20 fi!ain : & a i d  chain 

0.59 1 0.63 

Bi-214 

&ail , 

1.15 

I 

12.44 1 0.56 

1-30 0 . 3 5  

66il:: ! 68(G 

Ra-224 
chain 

1.81 4.70 1 1.92 

c.% j 1.1s 

NM 

M)i14; 1 68:l: 

0.72 1.26 

NM j 0.02 / 0.28 ND 1 15.58 

i 

0.42 / 1.00 1 0.56 1 3.62 



5.55 Vegetation 

Three samples of vegetation w m  collected in 1996, in conjunction with remediation actions. 
Two samples were of cypress trees planted near the Hot Lab. These w m  qualitatively scanned for 
detectable acti\iq and only snall amounts of natural thorium and uranium daughters w-ere found in 
one. No activin. mas detected in the other. In the third sample, sumac h m  the comaminated area 
next to the TO64 Side Yard; small amounts of d radioactkit)' were found. 

5.5.6 Wildlife 

No animal samples w m  collected in 1996. 

55.7 .Ambient Radiation 

During the later years of the nuclear programs at Atomics International and Rocketdyne, h m  
1974 through 1989. the ambient radiation monitoring program used rather complicated bulb-type 
dosimeters (CaF,:Mn). This wsls justified by the amount of nuclear marerials handled in the 
operations at SSFL and De Soto, and by the low levels of radiation in the environment At the 
termination of all nuclear work in 1989, such a program was no longer needed, and efforts were 
directed toward simpwing the program. This w-as done initially by using the same dosimeters @iF) 
that were well established in use for personnel monitoring in radiation work While these dosimeters 
are well suited to meanning exposures in the range of interest for compliance with omptional 
radiation reguhons (doses "above backg~~und'), they are someulnt insensitive for environmental 
measurements since the resolution in terms of dose uses increments of 10 mrem per quarter. Using - 
these dosimetm demonskated that emironmental exposures did not reach reg&&* limits, but 
uro~ided limited information on the actual exposure rates present around the fac'ities and in the 
neighboring environment. 

The State RHB provides packages containing calcium sulfate (CaSO,) dosimeters for 
independent monitoring of radiation levels at SSFL and in the surrounding area These dosimeters are 
placed at specific locations along with the Rocketdpe TLDs. The State dosimeters are rehuned to the 
Radiologic Health Branch (RHB) for evaluation. Data for these TLDs, which were placed at various 
Rocketdyne dosimeter locations both onsite and offsite, are also shown in Table 5-10 for 1996 and in 
Table 5-1 1 for 1995. Durhg this time: the p r o m  operated state-wide by the DHS/RHB was b&g 
modified and significautly improved, so that lack of suitable comparisons at the site and baEkgrod 
locations became increasingly noticeable. 

In addition to the LiF TLDs discussed above, Rocketd?ne began deploying, in the last quarter 
of 1995, environmental TLDs that utilize an aluminum oxide ("sapphire') chip. These TLDs are 
capable of determining doses in inme-nts of 0.1 mrem (compared to 10 mrem for the LiF-based 
badges previously used). In addition, the aluminum oxide badge reporting is much more detailed, 
protiding both gross and corrected readings for the locations. Proper use of the control badges 
supplied with these dosimeters do-'S elimination of the n d  and transportation exposure that 
occurs before, during, and after the deployment of the environmental dosimeters to measure the 
ambient radiation. This permits acnnate determination of the net exposure received while the 



environmental n D s  are in the field expsed to the ambient radiarion. In various infercornpaxisons, 
aluminum-oxide-based dosimeters have been shown IO be among the most accurate dosimeters 
available in measuring environmental exposure rates. 

Test badges \sere positioned srarting in the second and third quarrers of 1995. In the fourth 
quarter of 1995. aluminum oxide TL.Ds \-ere co-located at all perimeter locations indicated in Table 
5-1 1. Problems in adequatel~ shielding the control TLDs led to i n c o d y  high reported values for 
ambient radiation levels during 1995 and 1996. Investigation showed that the only significant 
difference bemeen the DHS 'RHB and the Rocketd~ne results was a s y s s t i c  offset resulting h m  
the uncorrected expsure beyond the period intended for measuring the ambient radiation. The 
o r i g g  reported values have been adjusted to bring them into overall a wirh the results 
morted bx the DHS RHB for marching locations. The results for 1996 are shomn in Table 5-10. - 

~kectedksul t s  for 1995 are shom in Table 5-1 1. These values for ambient radiarion e q s u r e  
during 1995 replace those reported in the -Annual Site Environmental Report for that >ear (RIRD96- 
140) The annual-avemge exposure rates for the CQ-located DHS WE3 and Rocketd>ne dosimeters 
( c o d )  are compared in Figure 5-7. The measurements for 1995 are shown as open squares. uhde 
those for 1996 are shown as open circles. The ideal comparison where both sets of measurements 
yield e.vactlk the same values. is show as the dashed h e .  

Except for dosimeter locations SS-9. -1 1: -12. and -13. Tables 5-10 and 5-1 1 show-that 
radiation exposures and equi~alent annual exposure rates monitored onsite are nearly identical to 

levels monitored at the offsite locations. These data reflect natural background radiation h m  cosmic 
radiation radionuclides in the soil. and radon and thmn in the atmosphere. Radiation doses 
me& at locations SS-9, -1 1. -12, and -13, are slightly higher: and are reflective of normal 
operations at the Rhm, which involve handl'i and shipment of radioactive material. 

The natural background radiation level as measured by the offsite dosimeters is approximately 
84 rnremyc. -41 the SSFL the local background is approximately 102 rnrem yr? based on the dam 
from dosirneten SS-54,  -6, -7, -8, and -1 1. shown in Table 5-10. -At De Sotoo: the local background 
is approximately 91 mrem yr. The mall variabilir)- observed in these values is amibured to 

differences in elevation and geologic conditions at the various sites.  the altimde range for the 
dosimeter locations is h m  approximately 260 m (850 ft) above sea level (ASL) at the De Soto 
faci l i~ and the offsite locations to a maximum of approximately 580 m (1,900 fi) ASL at SSFL. 

.4nalysis of the results demonstrates that compliance was achieved with the annual limits of the 
hRC. the State of California Department of Health Senices (DHS). and the US. Depamnent of 
Enere- (DOE); the limit beiig 100 mrem >T for total dose, above narural background, to rhe 
maximaUy exposed individual. 

?he reported dosimeter exposures for 1995 and 1996 were, therefore, comaxed by using the 
ax-exages of the DHS RHB values for co-located dosimeters. to eliminate this systematic offset. The 
corrected values for 1996 are shown in Table 5-10. Revised values for 1995 are shomn in Table 5-1 1. 
These values for ambient radiation exposure during 1995 replace those reported in the Annual Site 



Table 5-10. De Soto and SSFL Ambient Radiation Dosimetry Data - 1996 - 
- 
TI - 
D' 

- 
Mean values 
SSFL ISS-3 

- 
N - 
C 

- 
N - 
N - 

SS-9 
SS-11 
SS-12 
SS-13 
SS-14 
EMB-1 
EMB-2 

lean values 

BKG-11 
BKG-12 
BKG-13 
BKG-14 
BKG-I5 
BKG-16 
BKG-17 
BKG-18 
BKG-19 
BKG-20 
BKG-21 
BKG-22 

lean values 
lote: Includes natur 

RD Quarterly Exposure (ITWeWI) 
Annual 

ExDosure 
(mrem) - 

79.2 
100.9 
85.8 
99.9 
91.4 - 
87.9 
101.6 
101.3 
104.0 
111.1 
116.1 
108.1 
146.5 
138.6 
115.3 

113.0 
90.2 
71.9 
83.6 
91.5 
62.4 
80.1 
84.9 
97.5 
88.8 
90.1 
80.1 
87.5 
76.2 

rnnual Average Exposure 



Table 5-11. De Soto and SSFL Ambient Radiation Dosimetv Data - 1995 

1995 
-D-Locations 

DS-9 
ean values 

SS-7 
SS-8 

ss-11 
SS-i2 
SS-13 
SS-14 
EMB-1 
EMB-2 

lean values 

BKG-11 
BKG-12 
BKG-13 
BKG-14 
BKG-15 
BKG-16 
BKG-17 
BKG-19 
BKG-20 
BKG-21 
BKG-22 
BKG-23 

lean values 
ote: Inckdes natur 

. - - 

.- -- 

- - 29.8 I 1 19.2 
17.2 1 20.5 1 26.3 1 101.5 

backgrowd radiation of approximately 102 - 116 mrem per year (see 

Annual Aver 
Rate 

Rocketdyne 
11.7 
11.4 
11.9 
12.2 
11.8 
11.3 
13.7 
12.5 
12.3 
12.6 
14.4 
12.8 
17.7 
14.4 
13.3 
12.0 
12.0 
13.3 
10.5 
9.0 
12.7 
11.9 
9.3 
11.8 
10.5 
11.1 
13.5 
11.4 
11.5 
10.1 
15.0 
13.6 
11.6 

text) 



Environmental Repon for that year, -96-140. The annual-average exposure rates for the 
co-located DHS.'RHB and Rocketdyne dosimeters (corrected) are compared in Figure 5-8. The 
measurements for 1995 are shoun as open squares, while those for 1996 are shorn as open 
circles. The ideal comparison, where both sers of measurements yield exactly the same values, is 
shoun as rhe dashed line. 

These results; for both pars, show a range of natural background, spaming approximately 
20 mrem per  yea^, depending on location. The offsire values, covering a wide spec- of 
locales, average slightly less than the De Soto results. The SSFL results, due to the significantly 
higher elevation, and differences in geology, show a slightly higher average. This average is also 
affected by inclusion of dosimeters at SS-9, -1 1; -12. -13, and -14, which receive exposure fiom 
the RMHF. 

Starting in the second half of 1997, the control dosimeters at SSFL are being stored in a 
special lou--backg~ound shield that should eliminate the previous difficulties in comparing the 
Rocketdyne measurements with the DHS/RHB. 

To summarize, there are some inconsistencies in the TLD measurements of ambient radiation at 
Rocketdyne during the past few years. These inconsistencies are due in part to (I) the use of 
three different types of dosimeters in different years, (2) inconsistent reporting of gross andfor 
net dose by the dosimeter processor, and (3) inconsistent use of the control dosimeters for 
eliminating irrelevant doses, such as received during uansit and storage. As a result, the 
exposure rate reported by Rocketdyne in three years (1990,1992,1993) was less than that 
reported by the RHB by 3040%. In other years, agreement with the RHB values has been 
relatively good, within +lo%, as shown in Table 5-12. 

The average exposure rate at SSFL, as measured by the RHB, has been very consistent at 
13+1 @hr over the past 8 years. Both RHB and Rocketdyne results have shoun an average 
difference between the SSFL and the offsite exposure rates of 2-3 pR'hr (Table 5-13) or 21- 
27 mrem per year (Table 5-14). 
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Figure 5-8. Comparison of results for co-located dosimeters for 1995 and 1996 

Table 5-12. Comparison of TLD Radiation Exposures 

Mean Offsii Exposure Rate I Mean SSFL Exposu 

RD I RHB I Ratio RD RHB 

Rate' 

Ratio 

(RDIRHB) 

0.95 

0.50 

0.92 

0.63 

0.67 

1.16 

1.01 

1.01 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

Average 

Std Dev 

Dosimeter Type I (urnr) 
10 

7 

8 

7 

5 

11 

12 

10 

9 

2 

' ;ndudes three locations known to have elevated exposure from RMHF 

~ a l m . ~ ~  79 

CaF2:Mn 

LiF 

LiF 

LiF 

LiF 

LiF 

LiF. A1203 

(uRlhr) 
11 

8 

8 

10 

9 

11 

12 

11 

10 

1 

CaS04 

CaS04 

CaSOq 

CaS04 

CaSOq 

CaS04 

CaSO4 

(RDIRHB) 

0.91 

0.93 

0.95 

0.70 

0.63 

0.97 

1.01 

0.91 

0.88 

0.14 

(~Rmr) 
12 

7 

12 

8 

7 

15 

13 

13 

1 1  

3 

(umhr) 
12 

15 

13 

13 

11 

13 

13 

13 

13 

1 



Table 5-13. Comparison of TLD Radiation Exposure Rate (CIRmr) 

RHB 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1998 

rverage 

5td D ~ v  

Mean 
SSFL' 
( I rRw 

12.4 

14.5 

13.4 

12.6 

11.1 

13.3 

13.2 

12.8 

RD 

Dosimeter Type Mean 
Offsite 
(PRW 

10.5 

8.0 

8.4 

10.1 

8.6 

11.3 

11.5 

10.6 

9.9 

1.4 

Mean 
SSFL' 
( ~ r m r )  

11.8 

7.2 

12.3 

7.9 

7.4 

15.4 

13.3 

12.9 

11.0 

3.1 

CaS04 

LiF LiF I cas04 

Difference 
( ~ r m r )  

1.9 

6.5 

5.0 

2.5 

2.5 

2.0 

1.7 

2.2 

3.0 

1.7 

Mean 
Offsite 
( r R W  

9.6 

7.4 

8.0 

7.1 

5.4 

11.0 

11.6 

9.6 

8.7 

2.1 

' Includes three locations known to have elevated exposure from RMHF 

Table 5-14. Comparison of TLD Annual Radiation Esposures (mredy-) 

Avenge E 
- 

include! 

Dosimeter Type 1 
LiF I CaS04 I 

RD 

LiF a s 0 4  

LiF CaS04 

LiF CaS04 

LiF CaS04 

three locations known to have elevated exposure from RMHF 

RHB 

Di i rence 
(mrem/!4 

19 

-2 

38 

7 

18 

39 

15 

29 

20 

14 

Mean 
SSFL' 

(mremly) 

109 

127 

117 

110 

97 

117 

116 

112 

113 

9 

Mean 
SSFL' 

(mmmly) 

103 . 

63 

108 

69 

65 

135 

117 

113 

97 

27 

Mean 
Ofkite 

(mremly) 

92 

70 

74 

88 

75 

99 

101 

93 

87 

12 

Mean 
Offsite 

(mremly) 

84 

65 

70 

62 

47 

96 

102 

84 

76 

18 



5.5.8 Determination of Satural Background 

The extensive measurements conducted as part of the .Area n' c k t e r L m i o n  surve>-, and 
the measurements in the earlier, Multimedia offsite smzeFs performed by McLardHart (Refs. 26 
and 27): in cooperation w+h EPA and DHS;RHB, provide an u n m d  opportunity to define the 
background radioactivi~- and radiation eqosure of this area. The %atudtural' radioactivic- in the 
environment includes tritium kom cosmic-re production and nuclear weapons rests, potassium in 
the rocks and soil, Sr-90 and (3-137 from global fallout, and several members of the decay chains 
of naturally occurring thorium and uranium. These radionuclides in and on the ground, and in the 
air, and the nanual radiation kom space, contribute to the natural background exposure rate. Since 
derermination of the impact of nuclear operations, such as those conducted in the past at SSFL, is 
done in reference to natural background, it is important to have a well-established measure of that 
background. X statistical interpretation tool, cumulative probability plotting is used to assure that 
onk data values that belong with the majoric of the set are included. This tool has the advantage 
that it requires no further slatistical or mathematical treatment it only requires that the reader be 
able to recognize a straight line. Data that fall along a straight line belong in the ser, those that 
don't, don't. In some cases, it is neces- to exclude some of the lowest measured values to 
achieve the suaighr-like distribution. In some cases it is necessw io exclude some highest values. 
In the one case, depleted soil may affect the results, in the other possible low-level contamination or 
anomalous accumulation may produce a misleading concentration. In either case, sli& errors 
introduced by sampling or analysis ma)- produce an abnormal value. The plotting allows detection 
of these effects: and the plot demonstrates their elimination. 

Relieu of data for the Area 11' sme! report showed that significant differences existed 
between the Sini Hills region containing SSFL and four of the offsite locations identified for 
comparative background measurements. These four locations were situated in the Tapia Park and 
1Vildwmd Park areas, and differed si-gificantl! fiom SSFL in terms of the radionuclide contenr of 
the soil. This soil difference was readily apparent in the exposure rate readings in those locations. 
and was confirmed specifically by laboratory analyses. 

5.5.8.1 Exposure Rate 

The results of the .r\rea K survey measurements of exposure rate at SSFL are compared wth 
the complete ser of offiite measurements in Fi_m 5-9. (This figure shows the probability ofa 
measurement resulkg in a particular value. For example. 50% of the measurements are below about 
15 pRhr. 99.9?6 are below about 20 uPh A nanual disniburion of values produces a straight line 
plot of data points. L c 4 z e d  differences in conditions -ill produce noticeable departures h m  this 
ideal straighr line.) In this plot the 10.479 measurements at SSFL are shown as circles. The offsite 
measurements are shown as squares. The average value of the exposure rate at SSFL is 14.6 U R k .  
The average of the offsite measurements is 14.5 pRh.  K t  only are these averages essentialk the 
same. it can be clearly seen that the distributions of most of the exposure rate meassments: onsite 
and offsire. are essentially rhs same. The on& noticeable differences are that the less precise 
measurements in the offsite surveys produce a stair-stepped appearance to the plot and the offsite 
measurements are lower ar the low end and higher at the high end. The two lowest blocks of ofiite 



data are h m  the four locations in which the soil was subq~ently shown to be si@cantly depleted 
in natural radioactitity. (This comparison uses all the offsite data available, since this mieu- shons 
that there is no conmbution h m  Rocketdyne operations to the exposure rate at the nearer offsite 
locations, on the Brandek-Bardin Institute and the Santa Monica Mountains Conservaucy land. Note; 
however: that the "kkground dataset" used in the Area IV Survey repon (Ref. 17) did not include 
data for any of those samples &en on the Brandeis-Bardin Institute or the Sama Monica Mountains 
Co T). These insmunental xadings show somedmt better agreement for the offsite areas and 
SS= the E D  results just p i o u s l y  discussed. This is primarily due to the selection of 
similar geological amis in the SSR. background determination. The offsite TLDs are located in a 
variety of terrains, speciftcally residential )an%, that differ considerably h m  the momminous ams  
included in the SSFL study. 

The radiation exposure rate measurements h m  the Tapia and Wildwood areas clearly depam 
h m  the distribution expected for natural background radiation. Therefore, these measurements 
should be excluded h m  any esthate of background radiation in the Simi Hills. It would be as 
inapptopriate to include these exceptionally low values h areas depleted in natural radioactiviq- as 
it would be to include elevated readmgs h m  a contaminated area This review attempts to exclude 
both depressed readqs and elevated -, SO as to include only those values &ting h m  areas 
that truly represent the average environment of the S i  Hills. 

Omitting the low exposure rate values h n  the comparison produces a much better agreement 
with the ideal distribution (the straight line) and with the 10,479 measurements made at SSFL. This is 
shoun in Figure 5-10. 

Figare 5-9. Comparison of onsite (Area IV) and offsite (multimedia) 
exposure rate measurements 
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Figure 5-10. Comparison of onsite (-4rea IV) and offsite (multimedia) exposure rate 
measurements, omitting the low readings from Tapia and Wildwood areas. 

5.5.8.2 Soil Radioactivity 

In addition to the exposure rate measurements, 149 soil samples were taken in Area IV, 
based on uniform random sampling as well as indications of elevated exposure rate. (Since the 
intent here is to establish valid estimates of background radioactiti.it). in the Simi Hills, this 
discussion excludes samples mken from three areas that were identified for remediation because 
of unusually high radioactivity for the local soil or samples, which were suggestive of potential 
contamination. One area had an unusually high content of natural uranium minerals. The other 
two are associated with T064, a facili~? currently in the process of decommissioning. The 
natural c o n h a t i o n  and the TO64 areas will be discussed 1ater.j These samples were analyzed 
by gamma spectrometry, alpha spectrometry, and radiochemistry. These analyses produced 
results for H-3 (tritium), K-40, Sr-90, Cs-137, Ra-226, Th-228, Th-230, Th-232, U-234, U-235; 
C-238. -41 other radionuclides were essenriall>- undetectable. 

The problem oithe four unsuitable offsite background locations is shoam especially well in 
the results for K-40, a radioactive isorope of potassium. a common element in rocks and soil. 
The entire set of soil analytical results for K4O (by gamma specnomet@ is shown in Fi-rmre 5-1 1, 
again using the same method to display the data as was used for the exposure rate measurements. 



(In this plof the uncertainty in each measurement is shown b?; the span of the vertical error bars 
above and below each point.) It is obvious that the lower portion of the data does not match the 
majority of results. All data in this region, below about 10% cumulative probability came from 
the two locations at Tapia Park and the two locations at Wildw-ood Park. These low values are 
not representative of the other areas from which soil samples were analyzed, and distort the 
distribution badly. The distribution of data points departs markedly from the mathematical ideal 
strai~ht - lime calculated for this set. K-40 is one of the natural radionuclides that contributes to 
the natural exposure me, and it is the exceptionally low concentration of this radionuclide that 
in part, reduces the exposure rate measurements at Tapia Park and Wildw-ood Park. In the 
succeeding discussion, the Tapia and Wildw-ood data have been uniformly omitted. Those soils 
are not representative of the Simi Hills. 

The results of the depleted soil samples have been omitted h m  the plot shown in Figure 
5-12, and the improvement in the plot is obvious. The data points lie along the straight line 
representing the ideal dismbution of K-40 results for the Simi Hills region. Therefore, this 
dismbution may be taken as a representation of natural K-40 in the background. Some soils in 
this region will have higher or lower concentrations of K-40 than others, but there is a high 
probability that any measurement will be viithin 5 pCCg above or below the average value of 
20.5 pWg. The close agreement of the points and the straight line assure that there are no soil 
samples in this set with exceptionally high or low concentrations of this radionuclide. Future soil 
results that lie mithin this distribution m e  be assumed to represent background activi? for K-40. 
Results that fall outside this distribution may w m t  further investigation. 
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Figure 5-11. K-40 activity in soil samples from the Area IY and multimedia offsite surveys 
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Figure 5-12. K-40 activity in soil samples from the Area IV and multimedia offsite surveys 
(Tapia and Wildwood samples have been omitted). 



5.5.8.2.2 Tritium 

Figure 5-13 show the results for H-3 (tritium) in soil moisture. Since the purpose of this 
review is to establish a basis for a definition of natural background, several results associated 
with known contamination by nitium have been omitted from this plot. The moisture in un- 
irrigated soil, as this natural wilderness is, is essentially the same water as surface water, water 
that has recently fallen as rain or been deposited as dew. Thus, the plotted results represent the 
natud concentration of tritium in surface water. The results are clearly dominated by the high 
variabiliq of this analysis, as indicated by the relatively large error bars for each point at these 
low levels of tritium. However: the average of these 170 measurements, 6 pCi'L., is close to that 
expected for natural, uncontaminated surface water. (For perspective, the allowable l i i t  for 
tritium in water fiom drinking water suppliers is 20,000 pCi'L.) As in the case of K-40, future 
results that fall outside of this distribution might h t m t  fiuther investigation. 

5.5.8.23 Strontium-90 and Cesium-137 

Since Sr-90 and Cs-137, fission products commonly present together in irradiated nuclear 
fuel, are the most common of the radioactive contaminants at SSFL, results of background 
measurements of these two radionuclides are shown together in Figure 5-14. This plot shows the 
entire set of results from uncontaminated areas at SSFL and from offsite, except for those 
samples that did not have detectable Sr-90 or Cs-137, and three high values of Cs-137 that u-ere 
suggestive of possible contamination, and the negatiVe1m values for Sr-90 and three 
exceptionally low values. Clearly the points match the ideal straight lines close1)--, and show no 
indication of contamination: or depletion. (The careful reader will notice that the Y-axis scale 
has changed form in this plot. It is now logarithmic, increasing by a factor of 10 at each step. 
This produces a " l o g - n o d  plot, which clearly provides a better match to the data in some 
cases. In some cases, the linear form of the distribution pro~ides a better fit to the data; in some 
cases, the log-normal is best. There is no strong theoretical basis for expecting one to be superior 
to the other in any particular case, so the best fitting distribution is used here for each 
radionuclide as appropriate.) 

This radioactivity is the result of global fallout from the atmospheric testing of nuclear 
m-eapons, and has been present in the environment for over 40 years. The two lines are nearly 
parallel, showing that overall the ratio of Sr-90 activity to that of Cs-137 is nearly constant. That 
would be expected for a common source of widespread deposition, such as fallout. n s  plot 
show that the average background concentration of Sr-90 in the Simi Hills region is 0.046 
pCi:g; but that values may be found ranging up to about 0.3 pCilg. Simi1arlV. -. the average value 
for Cs-137 is 0.149 pCi!g, but values up to 1 pCilg may be found, as background. Results above 
these distributions may suggest contamination. Depending on the actual values, remediation 
may or may not be required. For perspective, the allowable l i i t  for Sr-90 in soil at SSFL is 
36.0 pCiig, while the limit for 0-137 is 9.2 pCiig. 
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Figure 1-13. H-3 activily in moisture from soil samples from the .Area n7 and 
multimedia offsite surveys. 
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Figure 5-14. Sr-90 and Cs-137 activie in soil samples from the Area J.V and multimedia 

offsite surveys. 



Ra-226, one of the narurally occurring radionuclides in the decay chain of U-238, was 
measured by using gamma spectromew. In this analysis, gamma radiation &om the U-235 that 
is naturally present with the U-238, and therefore is associated with the Ra-226, inrerferes with 
the quantification of the Ra-226 activity. (A similar interference occurs in analysis of U-235 by 
gamma spectrometry. This interference becomes insignificant for actual contamination by either 
Ra-226 or U-235. The interference is avoided for U-235 by using alpha spectromeuy.) In those 
analyses where this interference was not corrected. an adjustment was made by multiplying the 
rmrted value and uncertain@ by 0.5525. This corrects for the activiq of U-235 that .rms falsely 
ikntified as Ra-226. These results are shown in Figure 5-15. 
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Figure 5-15. Ra-226 activity in soil samples from the Area and 
multimedia offsite surveys. 

5.5.8.2.5 Thorium-228, -230, and -232 

Th-228 is a daughter of the natural thorium (Th-232) present in the rocks and soil of the 
S i  Hills. Results for this radionuclide are shown in Figure 5-16. 

Th-2?0 is a long-lived daughter of U-234 and U-238, h m  the n a n d  uranium that is 
present in the Simi Hills. The results of analyses for this radionuclide are shown in Figure 5-17. 

Th-232 is the single longest-lived radionuclide of natural thorium. Analytical results for 
this radionuclide are shown in Figure 5-18. 
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Figure 5-16. Th-228 activiq in soil samples from the -Area IV and 
multimedia offsite surveys. 
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Figure 5-17. Th-230 actit-ity in soil samples from the Area IY and 
multimedia offsite surveys. 
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Figure 5-18. Th-232 activity in soil samples from the Area IV and 
multimedia offsite surveys. - 

5.5.8.2.6 Uranium 

Xatural uranium consists of three different isotopes, with well-defined activity ratios. The 
1;'-234 activity should match the U-238 activity, although some slight deviations occur in nature. 
The U-235 should have an activity approximately equal to 4.6 % of the U-238 activity. These 
activities are compared in Figures 5-19 and 5-20. The U-234 and U-238 activities are shoun in 
the fist figure, U-234 as squares and U-238 as circles. The data are nearly identical. The U-235 
data are sh0v.n with the U-238 data in the next figure. The extremes of the dismbutions show 
ratios of 6.1% and 4.5 %, closely spanuing the expected value of 4.6%. 
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Figure 5-19. U-238 and U-231 activie in soil samples from the Area IV and 
multimedia offsite surveys. 
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Figure 5-20. U-238 and U-235 activity in soil samples from the Area IV and 
multimedia offsite surveys. 



5.6 ESTIMATION OF PUBLIC RADIATION DOSE 

Because so little radioactive material is released h m  the Rocketdpe facilities, and the 
radiation exposure is so small compared to natural background, it is not possible to directl>- 
measure radiation dose to the public. Hypothetical doses were estimated based on direct 
measurements at the facilities, extrapolated to occupied areas offsite. The external dose 
calculations assume that differences in observed TLD readings represent true differences in local 
exposure. These TLD measurements, which are assumed to represent point sources at the Hot 
Lab and RhW, are extrapolated to the b o u n w  and nearest residence using an inverse square 
distance relation: and accounting for air attenuation of the radiation. The external exposures, 
above background, are then obtained by subtracting from these extrapolared values an average 
background exposure obtained h m  offsite measurements. 

Individual Dose 

For 1996, the estimated dose at the propee line boundan. neaest the RMHF mas 
calculated to be 3 1 mrem.!?~ above local background (an average exposure rat of 3.5 pR'hr above 
backgound). Similarly, for the nearest residence, the annual dose estimate for 1996 was 
calculated to be 0.00028 mrem. For these calculations, the external dose estimate at the 
boundan. mas  obtained by extrapolation of data h m  three environmental monitoring TLDs (SS- 
12, -13. and -14 shown earlier in Table 5-10) located at the RMHF. For the nearest residence 
dose, data h m  14 separate facility TLDs (not listed in Table 5-10) was used for extrapolation. 
The average annual background used in both calculations was obtained fiom the fourteen offsite 
dosimeters adjusted for the somewhat higher background at SSFL, and m a s  108 mrern. 
Boundary dose estimates assume 100% occupancy, whereas the actual presence of persons at the 
boundq is rare or nonexistent. The estimated doses are far below the applicable limits of DOE, 
NFK, and the State of California. 

Except for the nearest boundary lime exposure for the R W ,  the estimated offsite 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 
100 m r e d y  (above background) for DOE facilities OI for NRC and State of California licensed 
facilities. As discussed above, the RMHF boundary to the north of the facility received an 
estimated average "property line" exposure of approximately 3 1 mreal!~ above the local 
background. Howe'c-er, this does not constitute a dose to the general public since it lies within an 
isolated area without direct public access. 

Estimates of the internal dose assume a constant unsheltered exposure throughout the year, 
adjusted for wind direction kquency, 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 SSFL nuclear facilities are calculated by use of the 
EPA p r o m  C.4P88-PC, and are several orders of magnitude below the radiation standards and 
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are far below doses from internal esposure resulting from natural radioactkie- in air. For the air 
pathwal- only. for DOE operations, the standard is 10 mrem y for commirted effective dose 
equivalent, as established by EP.4. 

Public esposure to radiation and radioactivity is shown in Table 5-15 through Table 5-17. 
These tables present the estimated exposures in comparison to the regulato~ standards and that 
received due to natural radioactivic in the enkironment. Dose values in rhe tables represent both 
internal and external exposures. 

The general population (person-rem) dose estimates were calculated using C.4P88-PC 
code. This code uses release rate, wind speed. wind direction and frequency. stabilic fractions, 
and stack height parameters as input data. Population dose estimates are 6.4 x lo5 person-rem 
for the SSFL site and 6.0 x 10.' person-rem for the De Soto site. The collective effective dose 
equivalent esrimated for potential area sources in 1996 is 5.1 x 10.' person-rem. included in the 
SSFL rotal. Inhalation is the only potential exposure pathway likely io exist. Fi-pre 5-21 shows 
the arrangement of the census tract boundaries from the 1990 census Fi-mes 5-22 through 5-24 
show local population distribution estimates that were determined from the 1990 Federal census 
bv Urban Decision Systems, Inc., and modified by direct observation of nearby residential areas 
around the SSFL site, and the occupational population at SSFL. 

Table 5-15. Public Exposure to Radiation and Radioactivity 
from DOE Operations at SSFL - 1996 

Radioactive Materials Handling Facilie (RnIHF) 
Department of Energy (DOE, Exempt from Licensing) 

1. All pathways 

a. Maximum estimated external dose to an individual 2.8 x 10-4 mremlyr 

b. Maximum estimated internal dose to an individuals 1.6 x 10-7 mremlyr 

Total 2.8 x 1 H  mrernfyr 

Liml 100 mrernlyr 

CRadiation Protection of the Public and the Environment' DOE Order 
5400.5) 

2. Air pathway (reported in NESHAPs report) 2.9 x 1 0 6  mrernfyr 

Limit (40 CFR 61. Subpart H) 10 mremlyr 

"lnhalation and ingestion exposure from CAP8BPC zalculation of air pathway; NESHAPs 
report contains only total air pathway exposure. 



Table 5-16. Public Exposure to Radiation and Radioactivity 
from Licensed Operations at SSFL - 1996 

Hot Laboratory 
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 

Limits (10 CFR 20.1301. CCR 17 Section 30253) 

2. Airborne (non-natural radioadivity) efiiuent at boundarya 

I Limits (10 CFR 20.1302. CCR 17 Sedion 30253) 

indistinguishable from 
background 

100 mrem in 1 yr 

4.50E-19 pC'ilmL 

L I 
%re of the EPA computer program, COMPLY, to determine the air pathway dose from the measured radionudid 

concentrations for the ventilation exhaust from the Hot Lab at SSFL showed this facility to be in compliance with 
40 CFR 61, Subpart I, at Level 1, the simplest, most conselvative screening level. 

Table 5-17. Public Exposure to Radiation and Radioactivity 
from Licensed Operations at De Soto - 1996 

Applied Nuclear Technology Laboratory (DS104) 
State of California 

Radioactive Materials License No. 0015-70 

1. Direct radiation at boundary indistinguishable from 
background 

Limits (CCR 17 Section 30253) 1Wmreminl yr 

2. Airborne (non-natural radioactivity) effluent at boundarya 3.OE-20 pCimL 

I Limit (CCR 17 Section 30253) 2E-14pCilmL 

a Use of the EPA computer program, COMPLY. to determine the air pathway dose from the measured 
radionudide concentrations for the ventilation exhaust from the Applied ~udear Technology Laboratories at 
De Soto showed this facility to be in compliance with 40 CFR 61. Subpart I, at Level 1, the simplest, most 
conJeNative screening level. 

Population Dose 

In spite of the large number of people in the surrounding population, the population dose 
estinmed for Rocketdyne operations is extremely small. For comparison, the dose received by 
the same population tkom naturally occuning radiation is approximately 3 million person-rem, 
approximately 2 billion times p t e r  than that estimated for SSFL operations. 

To account for population increases, anal)Zical results using the 1990 census data were 
multiplied by 1.03. This factor was based on population increases in Los Angeles and Ventura 
counties since 1990. 



Figure 5-21. Census Tract Boundaries (1990) within 10 miles of SSFL 
(individual tracts are identified by number) 
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Figure 5-22. SSFL Sitecentered Demography to 8 km (1990), Showing Number of Persons 
Living in Each Grid (daytime employment for SSFL) 



Figure 5-23. SSFL Site-Centered Demography to 16 km (1990), Showing Number of 
Persons Living in Each Grid 
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F i r e  524. SSFL Site-Centered Demography to 80 km (1990), Showing Number of 
Persons Living in Each Grid (heavily populated areas are shown by shading) 

w u 1 m . d o ;  98 



6. ENVJROhrMEYTAL SON-RADIOLOGICAL MO3iTTORIDIG 

Rocketdyne maintains a comprehensive environmental pro-pm to ensure compliance with 
all applicable re-dations. to prevent adverse environmental impact. and to restore the quality of 
the enxironment fiom past operations. Petroleum hydrocarbon contaminated soils resuldng from 
underground srorage tanks (USTs) haw been remediated as tanks are removed. The majorin. of 
the storage tanks have been removed. The few remaining USTs contain either sodium or 
radioactive water and are located within concrete vaults and equipped x i r h  automatic leak 
detection systems. As stated previously. these tanks are exempt from the CST re-rations. 

An extensive site-wide groundwater remediation program has the capaciE for removing 
solvent contamination from approximately one million gallons of groundwater per day at SSFL. 
The major groundwater contaminant in - e a  IV is mchloroethylene (TCE) and its degradation 
products. Two pilot groundwater extraction system wells have been installed in - e a  IV and 
evaluation of their performance is in progress. 

The discharge of surface water at SSFL results fiom collection of rainfall runoff or is due 
to the nonutilization of ueated groundwater and is regulated by the California Regional Water 
Qualip- Control Board (CRX-QCB) through an NPDES permit. The majority of surface water 
runoff drains to the south and is collected in the water reclamatiompond system. Discharges 
from this system are subject to effluent limitations and monitoring requirements as specified in 
the exisdng QDES permit. A small portion of the site within Area IV generates rainfall runoff 
to five northwest boundq  runoff channels where monitorkg locations (F i-me 6-1) have been 
established and sampling is conducted in accordance with the northwest slope monitoring 
program. All discharges are periodically monitored for volatile organics.  heat^ metals, and 
applicable radionuclides, in addition to other parameters necessary to assess water quality. 

All sources of air emissions at SSFL are subject to the prov%ions of the Clean Air Act 
(C=.IL\) as administered through the California Air Resources Board and the V e n m  Count- .~ 
PoIlution Control Disnicr W.APCD). The LrC.4PCD regulates sources of air emissions and 
issues permits that contain limits on pollurant levels and conditions of operation. 





The specific soil analyses performed are based on site specific requirements according to 
the activities generating the samples and potential disposition of the soil. A wide variec of 
analyes are conducted to determine the extent of an>- potential chemical contamination. All 
analyses conducted in Area IV at the present time are conducred per appropriate regulations. 

The overall annual groundwater monitoring program at SSFL addresses collection and 
analysis of groundwater samples and measurement of the water levels for the 216 Rocketdyne 
installed wells onsite and 16 offsite private wells. The locations of these wells within and around 
DOE areas in Area IV are shoun on the map of SSFL in Figure 6-2. Groundu-ater quality 
parameters and sampling kquency have been determined based on historical water quality dam 
location of knoxn or potential sources of groundwater contamination. operational requirements 
of groundwater exuaction and treatment systems and re-&tory direction. The groundwater 
monitoring program includes the following parameters, all analyzed using the appropriate EP.4 
methods: volatile organic consiruents, base-'neutral and acid extractable organic compounds, 
petroleum hydrocarbons, and trace metals and common ion constituents. Radiological analvses 
are performed on groundwater samples from DOE areas in .Area 1V and offsite. 





6.1 SURFACE WATER 

Rocketd>ne has filed a Report of \Vaste Discharge uith the California Regional \Vater 
Qualip- Control Board (CR\VQCB) and has been granted a discharge permit pursuant to the 
Kational Pollutant Discharge Elimination System (WDES) and Section 401 of the federal 'A-ater 
Pollution Control Act. The permit to discharge. WDES No. C.40001509, initially became 
effective September 27, 1976. The permit was renewed uith minor changes effective September 
1;. 1981 and has since undergone significant modifications subsequent to reissuance on 
December 7. 1992. The current permit is in effect through Xovember 10. 1997. 

The permit allows the discharge of reclaimed wastewater and stom water runoff kom 
u-am retention ponds into Bell Creek. a t r i b u e -  to the Los Angeles River. in addition to the 
discharge of storm water m o f f  fiom the north%-est slope (.kea IV) locations. Discharge along 
the northwest slope (Outfalls 003 through 007) generally occurs only during and after periods of 
heax?- rainfall. The permit applies the numerical limits for radioactivity in drinkin= 0 water 
supplies to drainage through these outfalls. Excess reclaimed water is now discharged on a 
contincous basis through the R-2.4 outfall location (OudallOO2j. 

There is no sanitary sewer discharge from SSFL. Domestic sewage is treated. disinfected. 
and discharged to the retention ponds. Permit conditions are placed on the operation of the nx-o 
treatment plants. - e a  IV sewage is piped directly to the Area I11 Sewage Treatment Plant (STP 
111). 

Of the nvo retention ponds at SSFL that discharge \la the SPDES per& only one 
receives influent from Area IV. and is referred to as Pond R-2.4. Influent to the ponds includes 
t e r t iq  treated domestic sewage. cooling water from various testing operations. and stom wafer 
runoff. During periods of discharge from the ponds. gab-Qpe samples are collected for anal!-sis 
by a Caliiomia State terrified testing laboratory. Analyses include chemical constituents such as 
heay  metals. xolatile organics. base.neuual and acid extractable. and general chemiw in 
addition to specified radionuclides. Toxicity testing is also conducted in the form of acute and 
chronic toxicip bioassays. 

In Sovember 1989. a storm \\atex runoff program was developed and implemented in .kea 
IV for m o f f  fiom the northwest portion of the site. Five monitoring locations mere selected that 
include: the Radioactive Materials Handling Facility watershed (Outfall 003). Sodium Reactor 
Experiment watershed (Outfall 003. the Former Sodium Disposal Facility (Outfalls 005 and 
006). and behind Tl00 (Ourfall 007). Runoff m o n i t o ~ g  is currently conducted as set forth by 
the hTDES permit referenced above. Furthermore, all surface water program activities for the 
SSFL. including Area IT. have been addressed and incorporated into the current XTDES permit. 
The S W P P  and the NPDES pennits were both prepared in accordance with the current federal 
and state re-dations. 



The pennit imposes the contaminant limits for drinking water suppliers, relative to 
radioactivi~-; and goes far beyond the requirements of the drinking water supplier regulations in 
requiring much more frequent sampling and analysis. For Outfalls 001 and 002, during periods 
of discharge, and whenever rainfall is greater than 0.1 inch, no more than one sample per week 
needs to be obtained. During @ weather flow, minimum sampling frequency for these two 
outfalls shall be once per month. For discharges from Outfalls 003,004: 005: 006, and 007: no 
more than one sample per week need be obtained. 



6.2 AIR 

There were no requirements for non-radiological air monitoring in 1996. 

A groundwater monitoring progarn has been in place at the SSFL site since 1984. During 
the investigation. 232 onsite and offsite wells have been monitored. There are 10 offsite wells 
near the northwest boundary. The groundwater at SSFL exists in two definable geological 
situations. One is the loose and consolidated allu~ium on bedrock, w-hich is termed the Shallow 
Zone, the other is the bedrock itself, termed the Chatsworth Formation. Moisture in the alluvium 
is ren- seasonal, wet in the rainy season and dry in the summer. Long-term deposits of 
eroundwater; sufficient to recharge the water e m t i o n  wells at SSFL, exin in the Chatsworth - 
Formation. The Shallow Zone has 93 wells: and the Chatsworth Formation, the indurated 
sandstone that constitutes the dominant aquifer underlying the fa~ilitV, has 139 (including private 
offsite wells). In Area IV, the Upper Basin at the Former Sodium Disposal Facilic (T886) was 
identified as a potentially chemicall?- contaminated area and subsurface soil samples were taken 
at numerous locations. Chemically and radiologically contaminated soils were removed from the 
T886 site. Further excavation is planned for 1997-1998. 

Routine quarterly chemical and radiological monitoring of the wells is conducted 
according to the monitoring plan submirted to the lead agencv for the groundwater program. 
Quarterly reports are submitted to the re-rmlato? agencies at the end of the first three quarters. 
An annual report is submitted after the monitoring for the fourth qumer is completed. 

Hydrogeologic studies at SSFL describe nvo groundwater systems at the site: a shallow-. 
unconfined system in the alluvium (surface mantle soils) of the Burro Flats area and along the 
major drainage channels. and a deeper fracture controlled groundwater system in the Chatsxorth 
Formation sandstone (bedrock). The alluvium is composed of a heterogeneous m i m e  of 
gravel. sand, silt. and clay. which are known to have hydraulic conducti\ities ranging from 0.1 to - 
100 gal da>-'ft'. \\-ater levels in the alluvium respond to recharge resulting from precipitation 
and runoff. and ma? vaq considerabl? between wet and dry periods. 

The Chatsworth Formation is composed of well consolidated, massively bedded 
sandstones with interbedded layers of siltstone and claystone. The formation may be as thick as 
6.000 f t  at the SSFL site. The regional direction of groundwarer flow in the formation is 
probably radially offsite toward the surrounding lowlands. The permeabiliq of the Chatsworth 
Formation is very low except along open fractures. Groundwater \ d i n  fractures occurs mostly 
under confined conditions. 

The hydrogeologic environment at the SSFL sire is a d>narnic system. The groundwater 
system is recharged by precipitation migration through fractures and from u n l i i  ponds and 
drainage channels. Because of the meager rainfall in the area and the relatively large variabilic 
in annual precipitation. groundwater recharge is low and may vaq grea* from year to year. 



Specific pathways of possible transport of contaminant-bearing groundwater along hcture zones 
are difficult to predict on the basis of the well data. Fracture zones vary widely in frequency and 
geometry. Water transmitting characteristics also vary from one location to the other as well as 
h m  one specific depth to another. Not all fixtures are water-bearing. Rechge over the area 
ma! also vary over both space and time. 

The solvents found in the groundwater include trichloroethylene (TCE) and its family of 
degradation produrn. The analyses results 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 1992, as we11 as in their 1996 Annual 
Report (Ref. 14). 

The bulk of the Area IV shallow groundw'~kr is seasonal and dependent upon rain'natural 
drainage patterns. The surface water samp1'q occurs rarely because it is rain-prompted. 
Documentation of these rainfall events since November 1989 has been submitted to the 
California RU'QCB (Los Angeles area). 

Three existing areas of TCE contamination in groundwater in the northwest part of Area IV 
were monitored in 1996. These areas are show in Figure 6-3, where areas of suspected 
contamination exceeding 100 pgL are shown in black, and areas equal to or above 5 ug/L are 
shown as cross-hatched. The State action level is 4 pgX. As indicated in the figure, two of the 
three areas (at the north and south ends of the northwest boundary) have spread slightly offsite to 
the northwest. The central occurrence may also extend offsite, however, no data are available 
because this area is located in inaccessible terrain. The installation of nine new monitor wells in 
1993-1994 detected no new offsite plumes of degraded groundwater near Area IV. 

The shallow zone well RS-28, one of the two onsite wells within the TCE occurrence 
associated with the RMHF canyon (the northern occurence): recorded 34 pg!L TCE in May 
1996. The other well, a Chatsworth Formation well (RD-30) showed 21 to 29 pglL TCE in 
1996. Both wells were installed in 1989. RD-314 an offsite Chatsworth Formation well 
(shallowest well of a thee-well cluster constructed in 1991), within the same occurrence showed 
less than 5.8 to 9.8 pgL TCE in 1996, compared to 0.4 to 19 pa in 1995. RD-63, an 
extraction well installed in 1994 for the pilot extraction test in the area, recorded 12 to 15 p a  
TCE in 1996. 

The Chatsworth Formation well (RD-7), the only well within the central contaminated area 
(Figure 6-3) southwest of TO59, also recorded a TCE concentration of 38 to 51 pg,L in 1996 
compared to 47 to 53 ug:L in 1994. Since its construction in 1986, RD-7 generally showed TCE 
concentrations in the 16 to 53 pg'L range with peaks ranging up to 130 p a .  

RD-25, located southwest of TO59, continued to show perchloroethene (PCE). In 1996, the 
well showed 27 to 29 pgL PCE, compared to 32 to 42pg1L PCE in 1995. From 1989 to 1993, 
the well showed less than 1 to 39 pg/L PCE. 



Three wells, a Chatsworth Formation well (RD-54.4, shallowest of the three bedrock w~ell 
cluster consrmcted in 1993) and two shallow zone wells (RS-I 8 and RS-54) of the southern 
contaminated area (Fi-rmrz 6-5) near T886 at the western end of the site, recorded a si-gificant 
increasing trend in TCE concentration during 1993 to 1994. TCE in RS-54 decreased from a 
1994 range of 2300 to 4500 p g l  ro the 1996 range of 21 00 to 3200 ugL. RD-544, constructed 
in 1989, showed 360 to 477 ugL TCE in 1996 compared to 190 to 320 ug.L in 1994. RS-18, 
mostlv - .  drv since its construction in 1985 ro 1991, recorded an increase in TCE from 2,700 ug'L 
in 1993 to 3,200 pgL in 1994. RS-18 recorded 580 pgL. TCE in 1996. RD-21 and RD-23, two 
Chatsworth Formation wells installed in 1989 recorded an increase in TCE fiom 88 to 1,600 
pgl in 1993 to 350 to 2200 p.gL in 1995. In 1996, TCE in these wells ranged from 290 ro 840 
m@. RD-33A, an offsite Chatsworth Formation well (shallowest well of a three-well cluster 
constructed in 1991 j of the occurrence, showed 7.7 to 9.2 ~ g : l  TCE in 1996, compared ro 3.0 to 
6 . 3 ~ 3 1  TCE in 1995. 

Figure 6-3. TCE Occurrences in Groundwater at SSFL, .&a IY 



The Interim Well Conmuction Plan for the most recent phase of monitor well installation 
and testing at SSFL started in 1993 and w9s completed in 1994. The Interim Well Construction 
Plan was approved by Cal-€PA DTSC in November 1992. Eight new Chatsworth Formation 
w-ells were constructed in Area IV and offsite northwest of Area IV with DOE funding. Six of 
these wells were drilled as hvo well clusters, each with three wells. One of these two clusters 
was drilled in the T886 area as required by the T886 closure. The other cluster was located 
offsite, down merit and west of the nfHF area An offsite well was also drilled down 
gradient of T886. The eighth well was drilled south of T886 near the Burro Flats Fault. In 
addition to the eight Chatsworth Formation wells, one shallow zone well (RS-54) was also 
completed in the T886 area. The new wells are designed to characterize the hydrogeology and 
water qualie of k m n  groundwater contamination, horizontally and vertically and in relation to 
the potential source areas. The driliing for the DOE-funded %ells started in May 1993 and was 
completed in June 1991. 

The test at RMHF included installation of an extraction well: and treatment of the exiracted water 
in a portable carbon adsorption treatment unit. Results indicated that groundwater extraction in 
the test well at RMHF was effective in creating a capture zone for degraded groundwater. The 
capture zone extended up to 200 fi downgradient of the extraction well. Two new wells were 
installed for the test at T886. Cyclic pumping of one to three wells was conducted in the tea at 
T886, an area characterized by low yield of groundwater. Exaaction resumed at R !  on an 
interim basis in mid-1996. Groundwater is treated by liquid-phase carbon adsorption and is 
released southward to the surface water collection system . 

Additional remediation treatment options for Area IV degraded groundwater are under 
continuing consideration. These include conventional methods such as an air-stripping tower 
unit or a portable carbon adsorption unit or newly emerging enhanced remediation technology. 

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



7. E-W?ROX'VlENTAL MONITORING PROGRAM QU-4LITY 
CONTROL 

This section describes the quality assurance (QAj elements that are incorporated into the 
Rocketdyne radiological analysis pro-eram to ensure that data produced are as meaningful as 
possible. 

The folloning elements of quality conuol are used for the Rocketdyne program: 

Reagent Qualit)- - Certified grade counting gas is used. 

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

Laboratoq Contamination - Periodic laboratory contamination surveys for fixed 
and removable surface contamination are performed. Areas are cleaned routinel? 
and deconraminated when necessary. 

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

Laboratoq- Intercomparisons - Rocketdyne participates in the DOE EhE-Q.U. 

Calibration Standards - Counting standard radioactivity values are traceable to 
KIST prim- standards. 

7.1 PROCEDURES 

Procedures followed include those for sample selection; sample collection: packaging, 
shipping, and handling of samples for offsite analysis: sample preparation and analysis: the use 
of radioactive reference standards; calibration methods and instrument 4.4; and data evaluation 
and reporting. 

7.2 RECORDS 

Records generally cover the folloming processes: field sample collection and laboratory 
identification coding: sample preparation method: radioactivity measurements (counting) of 
samples. instrument backgrounds. and analytical blanks. and data reduction and verification. 

QualiF control records for laboratop- counting systems include the results of 
measurements of radioactive check sources, calibration sources. backgounds, and blanks, as well 
as a complete record of all maintenance and service. 

Records relating to overall laboratory performance include the results of analysis of 
interlaboratory cross-check samples and other quality control analyses; use of standard 
(radioactive) reference sources; and calibration of analyical balances. 



7.3 QUALITY ASSLUWCE 

Rocketdye participates in the DOE Quality iZssess.ment Program (QM) operated by the 
Environmental hleasurements Laboratory (Ern) in Kew York for radiological analyses. During 
1996, two sets of samples w-ere distributed: QAP-XLIV and QM-XLV (Refs. 15 and 16). In 
1991, EML analyzed the Q M  historid data for air filter: soil, vegetation, and water samples 
fiom 1982 through 1992 to generate representative control limits for the performance evaluation 
of analytical services. The individual data values reported by the participating laboratories were 
normalized to the E m  reference v h ,  and the normalid values were grouped into percentiles. 
The middle 70% of all historical reported values (from the 15th to 85th percentile) was 
established as Acceptable and the next 10% on both sides of the 70%--the 5th to 15th and 85th to 
95th percentiles-as acceptable with Warning. Results outside this 90% band were considered 
Kot acceptable. 

Results of Rocketdyne (RD), DataChem PC), and the DHS analyses, and the average for 
all laboratories, are show in Figure 7-1 for QAP-XLW and QAP-XLV. (DHS results for QAP- 
XLV were not reported in the program documents.) Although these comparisons involve sample 
types, geometries, and analyses that are not part of the routine procedures at the Rocketiyne 
laboratory, historical review of the Rocketdyne results and those of the other laboratories has 
generally shown a similar level of quality. This remains the case for the present results for water 
samples for QAP-XLIV and QAP-XLV, and for soil and vegetation samples for QAP-XLV. 
Differences with the other laboratories are noted, howeverer in the air samples for both QAP- 
XLIV (30% acceptance) and -XLV (18% acceptance), and in the soil and vegetation samples for 
QM-XLK where all Rocketdyne results were outside the acceptable and acceptable-with- 
warning boundaries. 

The QAP soil and vegetation samples (200 g and 100 g, respectively) are significantly 
smaller than the typical 600 g sample size used at Rocketdyne for similar analyses. In 1996, 
Rocketdyne succeeded in modifymg the small amounts of soil, vegetation and water samples 
provided by the EML so that geomemc effects had negligible impact on the analytical results. 
Additional investigation has shown that the lack of acceptable agreement in the air filter anall-ses 
is also likely to be due to a sample geometry problem. Note, however, that no quantitative air 
filter analyses are conducted by Rocketdyne for environmental use. AU quantitative 
environmental air samples for the site are analyzed by outside laboratories. For the present 
repon soil samples and air and effluent filters were analyzed by DataChem Laboratories (Salt 
Lake CiF, Utah). The DataChem air filter results for QAP-XLIV and QAP-XLV were 59% and 
29% acceptable, respectively. These values are somewhat below- the averages for all 
laboratories. 
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APPENDIX A 
ACRONi lS  

ACM 

AL.*L\ 

A ?  
AOC 

- 

ASL 
ATIR 

C-XA 
c .w 
CCR 
CEM 
CERCL.4 

CFR 
co 
CRO 

- CRN-QCB 

CTC 
cu--4 
CX 

D&D 
D AS 

DCG 

DHS 
DL 

DOE 

DOE-0-AK 

DOE-SF 

DTSC 
E-1 

EIS 
EP 

EML 

EP.4 

ER 

asbestos-containing materials 

As Low As Reasonably Achievable 

Argonne Kational Laboraton- 
.*as of Concern 
above sea level 
.Air Toxics Inventen- Report 

Clean Air Act 

California Air Resources Board 
California Code of Regulations 

CO~MUOUS Emission Monitoring 
Comprehensive En\ironmental Response, Compensation, and Liabilic- Act 

Code of Federal Regulations 
carbon monoxide 

Communic- Reuse Organization 
California Regional \'ater Quality Control Board 

Clemson Technical Center 
Clean U-ater Act 

Categorical Exclusion 

decontamination and decommissioning 
Data Acquisition System 

Derived Concentration Guide 

Depamnent of Health Services 
detectable limit 

Department of Energy 

Department of Energ - Oakland Office 

Depamnent of Energy-San Francisco Office 
Cal-EPX Department of Toxic Subsrances Control 

Environmental Assessment 

En~ironmental Impact Statement 

Environmental Protection 

En\-ironmental Measurements Laboratory 

Environmental Protection Agency 

Environmental Remediation 



ERPP 
ETEC 
FFCA 
FGR 

FONSI 
GRC 

HAR 
HEP.4 
HMET 
Hot Lab 
HRS 
HSWA 
m-MF 
ICP 
LLD 
LLTR 
MBAS 
MCL 
MGD 
MPC 
MSOP 
MSTF 
MP'D 
NA 
NASA 
ED 
h'EPA 
hiSHAPs 

hTST 
NOD 
NO1 
NO\' 
NOx 
hPDES 

NRC 
KS 
NSPS 

Enkironmental Radiological Protection Plan 
Enere Technology Engineering Center 
Federal Facilities Compliance Act 
Flue Gas Recirculation 
Finding of No Significant Impact 

Goundwate-r Resources Consultants, Inc. (Tucson. a) 
Hydrogeological Assessment Report 
high-efficiency particulate air 
Hazardous Materials Elimination Team 
Hot Laboratory 
Hazard Ranking System 
Hazardous and Solid Waste Amendments of 1984 
Hazardous Waste Management Facility 
Inductively Coupled Plasma 
loww l i t  of detection 

Large Leak Test Rig (TO591 
methylene blue active substances 
Maximum Contamination Level 
million gallons per day 
maximum permissible concentration. air, or water 

Molten Salt Operation Program 
Molten Salt Test Facility 
Metropolitan Water District 
not analyzed 
National Aeronautics and Space Administration 

not defected 
National Environmental Policy Act 
Xational Emission Standards for Hazardous Air Pollutants 
National Institute of Standards and Technology 
Notice of Deficiency 
Notice of Intent 
Kotice of Violation 
oxides ofnitrogen 
National Pollutant Discharge Elimination System 

Nuclear Regulatory Commission 
not specified 
New Source Performance Standards 



ODs 

- 
ORISE 
P.LVI 

P.%FI 
PCB 
PCE 

Q-a 
Q=' 
QC 

Q--tP 
R D  

RBiD 
RCP 

RCR4 

RFA 
RFI 
RHB 
RMHF 

R\mA 
ROC 
ROD 

ROY 
RWQCB 
S-L\P 

s.4I-u 
SBP-1 

SBP-2 

SCP 

SCTI 

SHE4 
SX.Q 

S M l  

SPCC 

SPTF 

SRE 

SRI 

SSFL 

Ozone Depleting Substance 
Oak Ridge Instirute for Science and Education 
pol~nucleararomatic hydrocarbon 

P r e l i n w  Assessment'Site Investigation 
polychlorinated biphenyl 
perchloroethene 
qualic assurance 

Qualie -4ssessment Program 
qualic control 
Quality Assessment Plan 
Rocketdyne 

research and development 
Radiological Characterization Plan 

Resource Consen-ation and Recoven- Act 

RCR4 Facilic Assessment 
RCR4 Facilip Investigation 

Radiologic Health Branch 
Radioactive Materials Handling Facility 

Radioactive Materials Management Area 

reacrive organic compound 
Record of Decision 

Report of Violation 
Regional Water Quality Control Board 
Sampling and .Anal:-sis Plan 

Superfund Amendments and Reauthorization Act 
Sodium Disposal Facilip Burn Pit 1 

Sodium Disposal Faci1it)- Burn Pit 2 
Site Characterization Plan 

Sodium Component Tea Installation 

 safe^, Health. and Environmental M a i n  
Systems for Suclear Auxiliary Power 
Special Xuclear Materials 

Spill Prevention Conuol and Countermeasure 

Sodium Pump Test Facilic- 

Sodium Reactor Experiment 

Stanford Research Institute 

S a m  Susana Field Laborato~ 



SShE 
SWPPP 
STL-IV 
STF' 
s\-OC 

sum 
TBE 
TCE 
TLD 
TPCA 
TSDF 
UCL.4 
USEPA 
IJST 
w 
VCAPCD 
VCEHD 
VCPWA 
VOC 
N-DR 

Space Shuttle Main Engine 
Storm Water Pollution Prevention Plan 
Systems Tea Laboratory, Area IV 
Sewage Treatment Plant 
semi-volatile organic compound 

Solid Waste Management Unit 
Teledyne Brown Engineering 
nichloroethylene 
thermoluminescent dosimeter 
Toxic Pits Cleanup Act 

Treatment, Storage, and Disposal Facility 
University of California, Los hge les  
United States Environmental Protection Agency 
underground storage tank 

ultraviolet 
Ventura County Air Pollution Control District 

Ventura County Emironmental Health Division 

V e n m  County Public Wolcs Agency 
volatile organic compound 
Waste Discharge Requirement 
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