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7.0 ENVIROKMEhTAL MONITORING P R O G M I  QUALITY COhTROL 

This section describes the quality assurance (QA) elements that are incorporated into the Rocketdyne 
radiological analysis propam to ensure that data produced are as meaningful as possible. 

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

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

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

3. Laboratcry Contamination - Periodic laborator). contamination surveys for fixed and re- 
movable surface contamination are performed. Areas are cleaned routinely and decon- 
taminated when necessary. 

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

5. Laborato~ Intercomparisons - Rocketdyne participates in the DOE EML-QAP. 

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

7.1 PROCEDURES 

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

7.2 RECORDS 

Records generally cover the following processes: field sample collection and laboratory identifica- 
tion coding; sample preparation method, radioactivity measurements (counting) of samples, instrument 
bazkgrounds, an3 analytical blanks: and data reduction and verification. 

Qualit? controi records for laboratoq counting systems include the results of measuremenrs of radio- 
active checksources. calibration sources, backgrounds, and blanks. as well as a complete record of all main- 
tenance and service. 

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

7.3 QUALITY ASSLTRQVCE 

Rocketdyne panicipates in the DOE Quality Assessment Program (QAP) operated by the Environ- 
mental Measuremenrs Laboratory (EML) in Sew York for radiological analyses. During 1993, two sets of 



sample. were distributed: QAP XXXVIII and QAP XXXM. Asummary of results is shown in Table 7-1. 
While these comparisons involve sample types, geometries, and analyses that are not pan of the routine pro- 
cedures at the Rocketdyne laboratory, review of these results and those of the other laboratories shows a 
similar quality in most cases. In this summary, the values shown are the average ratios of the analytical result 
determined by each laboratory relating to the reference result (EML). Ideally, these should equal that of the 
reference laboratory, 1.00. 



Table 7-1. Surnrnae of QAP-XXXVIII and 
-XXXM Results (Sheet 1 of 2) 

Labolatory 
Identifier 

Kumber 01 
Results 

Result Cornpad to 
Reference 

Unweiahted 
Minimum - 

0.21 
0.69 
0.17 
0.45 
0.45 
0.52 
0.45 
0.51 
0.08 
0.55 
0.43 
0.26 
0.20 
0.62 
o.n 
0.00 
0.10 
0.64 
0.32 
0.42 
0.49 
1.00 
0.91 
0.76 
0.75 
0.50 
0.44 
0.65 
0.84 
0.06 
0.84 
0.54 
0.3 
0.41 
o.n 
0.91 
0.85 
0.85 
0.56 
0.34 
0.71 
0.57 
0.25 
0.56 
0.42 
0.19 
0.44 
0.65 
0.63 
0.60 
0.24 
0.58 - 

Maximum 

1.09 
0.97 
2.12 
1.89 
1.U) 
1.12 
1.27 
157 
1.45 
1.64 
1.19 
2.23 
1.50 
1.14 
1.27 
2.48 
230 
1.39 
1.49 
139 
1.36 
1.00 
1.12 
1.28 
1.28 
1.29 
1.55 
1.56 
1.18 
1.76 
1.16 
1.47 
1.64 
2.85 
2.55 
1.11 
1.23 
1.38 
1.80 
2.31 
2.03 
3.01 
2.53 
1.78 
2.42 .. -- 
L.L I 

3.48 
1.44 
1.57 
1.57 
4.76 
2.00 



Table 7-1. Summary of QAP-XXXVIII and 
-XXXM Results (Sheet 2 of 2) 

Labomtog 
Identifier 

CC 
NR 
n1 
1s 
LH' 
MA 
BQ 
TO 

Minimum 
Average 

Cumber o 
Results - 

41 
10 
35 
58 
19 
38 
5 
79 
75 
12 
6 
20 
69 
66 
76 
5 

49 
18 
14 
30 
69 
4 
58 
35 
23 
50 
39 
42 
23 
21 
24 
58 
3 
73 
47 
58 
53 
25 
17 
78 
71 
62 
58 
29 
57 

Total 
4147 

Result Compand to 
Reference 

Unweighted 



APPENDIX A 

NPDES PERMIT CA0001309 

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

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

This Order shall serve as a National Pollutant Discharge Elimination System permit pursuant to Sec- 
tion 402 of the Federal Water Pollution Control Act, or amendments thereto, and shall take effect at the end 
of 10 days from the date of its adoption, provided the Regional Administrator, EPA, has no objections. 

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

A. Eltluent Limitations 

7. The discharge shall be limited to filtered domestic wastewater and industrial wastewater 
only, as proposed. 

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

J i m i t a t d  
ulb Maximum 

Total dissolved solids mg/L 950 
lblday* 1,267,680 

BOD5 20aC m a  30 
1b/day8 40,035 

Oil and grease m a  15 
lblday* 20,020 

Chloride "WL 150 
lbiday * 200,160 

Sulfate m a  300 
lblday* 400,320 

Fluoride m& 1.0 
lblday ' 1,340 

Boron mgiZ 1.0 
lblday' 1,340 

Surfactants (as MBAS) mg;L 0.5 
lbiday* 667 

Residual chlorine mglL 0.1 

*Based on a total waste flow of 160 million gal per day. 



9. The daily discharge rate shall be obtained from the following calculation for any calendar 
day: 

N 
8.34 Daily discharge rate = -1 Qi Ci N 

1 

in which h' is the number of samples analyzed in any calendar day. Qi and C, are the flow 
rate (MGD) and the constituent concentration ( m a ) ,  respectively, which are associated 
with each of the N grab samples that may be taken in any calendar day. If a composite 
sample is taken, Cj is the concentration measured in the composite sample and Qi is the 
average flow rate occurring during the period over which samples are composited. 

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

11. The temperature of wastes discharged shall not exceed 100•‹F. 

12. Wastesdischargedshallnotcontain visibleoil orgrease, andshall not cause the appearance 
of grease, oil or oily slick, or persistent foam in the receiving waters or on channel banks, 
walls, inverts, or other structures. 

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

14. Xeither the disposal nor any handling of waste shall cause pollution or nuisance. 

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

16. This discharge shall not cause a violation of any applicable water quality standard for re- 
ceiving waters adopted by the Regional Board or the State Water Resources Control Board 
as required by the Federal Water Pollution Control Act and regulations adopted thereun- 
der. If more stringent applicable water quality standards are promulgated or approved pur- 
suant to Section 303 of the Federal Water Pollution Control Act, or amendments thereto, 
the Board will revise and modify this Order in accordance with such more stringent stan- 
dards. 

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

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

19. The wastes discharged shall not contain phenols, mercaptans, or other substances in con- 
centrations that would impart taste, odors, color, foaming or other objectionable character- 
istics to receiving waters. 

20. The wastes dischargedshall notcause receivingwaters tocontain any substance in concen- 
trations toxic to human, animal, plant, or fish life. 

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



22. Domestic wastes discharged to watercomes shall at all times be adeuuatel!: disinfected. 
For the purpose of thesekquirements, the wastes shall be considerei adequately disin- 
fected if the median number of coliform organisms at some mint in the treatment process 
does not exceed 2.2 100 milliliters and the number of coiiform organisms does-not ex- 
ceed 23 per 100 milliliters in more than one sample within any 30-day period. The median 
value shall be determined from samples taken on seven sampling days each at least 
one sample per sampling day, collected at a time when wastewater flow and characteristics 
are most demanding on the treatment facilities and disinfection procedures. 

23. Domestic wastes discharged to watercourses shall have received treatment equivalent to 
that of a filtered wastewater. 

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

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

24. The average final effluent concentrations shall not exceed 15 percent by weight of the av- 
erage sewage treatment plant influent concentrations of BOD52O0C and suspended solids 
during periods of discharge. 

25. Wastes discharged shall not contain heavy metals, arsenic, or cyanide in concentrations in 
excess of the mandatory limits contained in the current California Department of Health 
Drinking Water Standards. 

26. The toxicity of the effluent shall be such that in a standard 96-hour static or flow-through 
bioassay in undiluted effluent at-least 90 percent of test organisms shall survive at least 
90 percent of the time with no single test producing 70 percent of survival. 
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ACRONYMS 

ACM 
ALARA 
A h 1  
AOC 
ASL 
ATIR 
BOD 
BODs2O0C 
B1100 
C A A 
CARB 
CEM 
CCR 
CERCLA 
CFR 
CO 
CRWKB 
cl-c 
CWA 
CX 
D&D 
DCG 
DHS 
DL 
DOE 
D O W A K  
DOESF 
DS 104 
DTSC 
EA 
EIS 
EML 
EPA 
ETEC 
FONSI 
GWRC 
HAR 
HEPA 

asbestos-containing materials 
As Low As Reasonably Achievable 
Argonne National Laboratory 
Areas of Concern 
above sea level 
Air Toxics Inventory Report 
biological oxygen demand 
biological oxygen demand. 5-day at 20•‹C 
Building 100 at SSFL 
Clean Air Act 
California Air Resources Board 
Continuous Emission Monitoring 
California Code of Regulations 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
carbon monoxide 
California Regional Water Quality Control Board 
Clemson Technical Center 
Clean Water Act 
Categorical Exclusion 
decontamination and decommissioning 
Derived Concentration Guide 
Department of Health Smrices 
detectable limit 
Department of Energy 
Department of Encrgy - Oakland Office 
Department of Energy-San Francisco Office 
Building 104 at De Soto site 
Cal-EPA Department of Toxic Substances Control 
Environmental Assessment 
Environmental Impact Sratement 
~nvironmenkl Measurcmem Laboratory 
Environmental Protection Agency 
Energy Technology Engineering Center 
Finding of No Significant Impact 
Groundwater Resources Consultants, Inc. (Tucson, AZ) 
Hydrogeological Assessment Report 
high-efficiency particulate air 



HMET 
HRS 
HSWA 
HWMF 
ICP 
LLD 
MBAS 
MCL 
MGD 
MPC 
MSOP 
MSTF 
MWD 
NASA 
ND 
NEPA 
NESHAPs 
KIST 
NOD 
NO1 
NOV - 
NOx 
KPDES 
NRC 
NSPS 
ODs 
PAH 
PNSI 
PCB 
PCE 
QA 
QAp 

QC 
Q U u  
R&D 
RCP 
RCRA 
RFA 
RFI 
RHB 
RIHL 

Hazardous Materials Elimination Team 
Hazard Ranking System 
Hazardous and Solid Waste Amendments of 1984 
Hazardous Waste Management Facility 
Inductively Coupled Plasma 
lower limit of detection 
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 
~at ional  Aeronautics and Space Administration 
not detected 
National Environmental Policy Act 
h'ational Emission Standards for Hazardous Air Pollutants 
h'ational Instiate of Standards and Technology 
Notice of Deficiency 
Notice of Intent 
Notice of Violation 
oxides of nitrogen 
Xational Pollutant Discharge Elimination System 
Nuclear Regulatory Commission 
New Source Performance Standards 
ozone depleting substance - 

polynucleararomatic hydrocarbon 
Preliminary AssessmenVSite Investigation 
polychlorinated biphenyl 
perchloroethene 
quality assurance 
Quality Assessment Program 
quality control 
Quality Asesment Plan , 
research and development - 
Radiological Characterization Plan 
Resource Conservation and Recove~y Act 
RCRA Facility Assessment 
RCRA Facility Investigation 
Radiologic Health Branch 
Rockwell International Hot Laboratory 



RMDF 
RMMA 
ROC 
ROD 
ROV 
RWQCB 
SAP 
SARA 
SBPl 
SBP2 
SCP 
SCTI 
SNAP 
SPCC 
s m  
SRE 
SRI 
SSFL 
SSME 
SWPPP 
STL-IV 
svoc 
SWMU 
TCE 
TLD 
TPCA 
TSDF 
USEPA 
UST 
UV 
VCAPCD 
VCEHD 
VCPWA 
WDR 

Radioactive Materials Disposal Facility 
Radioactive Materials Management Areas 
reactive organic compound 
Record of Decision 
Report of Violation 
Regional Water Quality Control Board 
Sampling and Analysis Plan 
Superfund Amendments and Reauthorization Act 
Sodium Disposal Facility Bum Pit 1 
Scdium Disposal Facility Bum Pit 2 
Site Characterization Plan 
Sodium Component Test Installation 
Systems for Nuclear Auxiliaty Power 
Spill Prevention Control and Countermeasure 
Sodium Pump Test Facility 
Sodium Reactor Experiment 
Stanford Research Institute 
S a m  Susana Field Laboratory 
Space Shuttle Main Engine 
Storm Water Pollution Prevention Plan 
Systems Test Laboratory, Area IV 
semi-volatile organic compound 
Solid Waste Management Unit 
trichloroethylene 
thermoluminescent dosimeter 
Toxic Pits Cleanup Act 
Treatment, Storage, and Disposal Facility 
United States Environmental Protection Agency 
underground storage tank 
ultraviolet 
Ventura County Air Pollution Control District 
Ventura County Environmental Health Division 
Ventura County Public Works Agency 
Waste Discharge Requirement 
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I. INTRODUCTION 

I n  a Rockwell In ternat ional  Corporation organizational realignment, e f -  

f e c t i v e  on 1 October 1984, the  h e r g y  Systems Group was merged w i t h  Rocketdyne 

Div is ion and i s  no longer a separate organization. Annual Reports w i l l  here- 

a f t e r  r e f l e c t  t h i s  change. Environmental and f a c i l i t y  e f f l u e n t  rad ioac t i v i t y  

monitoring a t  the Rocketdyne D iv is ion  o f  Rockwell In ternat ional  (Ca l i fo rn ia  

operations) i s  performed by t he  ~ a d i a t i o n  and M c l e a r  Safety Group o f  the  

Health, Safety, and Environment Department. Soi l ,  vegetation, and surface wa- 

t e r  are rou t i ne l y  sampled t o  a distance o f  10 mi les  f r o m  D iv is ion  s i tes.  

Ground water f r o m  s i t e  supply water we l l s  and other t e s t  we l l s  i s  per iod ica l l y  

sampled t o  measure r a d i o a c t i v i t y  i n  these waters. Continuous ambient a i r  sam- 

p l  i n g  and d i r e c t  radf a t ion  moni t o r i ng  by thermoluminescent dosimetry are per- 

formed a t  several ons i te  and o f f s i t e  locat ions f o r  measuring airborne radioac- 

t i v i t y  concentrations and s i t e  ambient rad ia t ion  levels. Radioact iv i ty i n  

emissions discharged t o  t he  atnosphere f r o m  nuclear f a c i l i t i e s  i s continuous1 y 

sampled and monitored t o  ensure t h a t  amounts released t o  unrest r ic ted areas 

are below appropriate l i m i t s  and t o  i d e n t i f y  processes t h a t  may requi re  adai- 

t i ona l  engineering safeguards t o  minimize rad ioac t i v i t y  i n  such discharges. 

I n  addi t ion,  selected nonradioactive chemical const i tuent  concentrations i n  

surface water discharged t o  unrest r ic ted areas are determined. The environ- 

mental r ad ioac t i v i t y  reported herein i s  a t t r i b u t e d  t o  natura l  sources and t o  

f a l l o u t  o f  radioact ive mater ia l  from past atmospheric t es t i ng  o f  nuclear 

devices. 

Work i n  nuclear energy research and development i n  what has become the 

Rocketdyne D iv is ion  o f  Rockwell Internat ional  Corporation began i n  1946. 

Rocketdyne i s  cur ren t l y  working on the  design, development, fabr icat ion,  and 

t e s t i n g  o f  components and systems f o r  cent ra l  s t a t i o n  power plants, on the  de- 

cladding o f  i r r ad ia ted  nuclear fuel ,  and on the  Decontamination and Disposi- 

t i o n  o f  F a c i l i t i e s  (Dm) program. 

The administrat ive and s c i e n t i f i c  research f a c i l i t i e s  associated w i t h  

these e f f o r t s  are located a t  the  De Soto s i t e  i n  Canoga Park. Ca l i fo rn ia  (Fig- 

ure I ) ,  approximately 23 mi les northwest o f  downtown 10s Angeles. This l eve l  





s i t e ,  t yp ica l  o f  the  San Fernando Valley f l oo r ,  i s  a t  an a l t i t u d e  o f  675 f t  

above sea 1 evel. Several nuclear yesearch . . programs, 1 icensed by the State o f  

Cal i fornia,  are conducted here. These include Bui ld ing 104 ana ly t i ca l  chemi s- 
t r y  and appl ied nuclear research laborator ies and the gama i r r a d i a t i o n  f a c i l -  

i t y  containing approximate1 y 35 kCi o f  60b. lhe 290-acre Santa Susana 
F ie ld  Laboratories (SSFL) s i t e  (Figure 2)  i s  located i n  the S i m i  H i l l s  o f  Ven- 

tu ra  County, approximately 30 mi les northwest o f  downtown Los hgeles.  The 

SSFL s i t e ,  s i tuated i n  rugged t e r r a i n  typ ica l  o f  mountain areas o f  recent geo- 

l o g i c a l  age, i s  underlain by a sandstone bedrock u n i t  ca l l ed  the  upper creta-  

ceous Chatsworth fonnation. The s i t e  mqy be described as an i r r egu la r  plateau 
spr ink led w i t h  outcroppings above the  more l e v e l  patches and w i t h  peripheral 

eroded ravines. Elevations o f  the s i t e  vary from 1650 t o  2250 f t  above sea 
leve l .  The surface mantle consists o f  unconsolidated gravel , sand, s i l t ,  and 

clay. Both Department o f  Energy (DOE) and Rockwell Internat ional  owned f a c i l -  

i t i e s ,  shown i n  Figure 3, share t h i s  s i te.  The SSFL s i t e  a lso contains f ac i  1- 

i t i e s  i n  which nuclear operations 1 icensed by the U.S. Nuclear Regulatory Com- 

mission and the  State are conducted. The l icensed f a c i l i t i e s  include: 

(1 ) the Rockwell Internat ional  Hot Laboratory (RIHL), Bui ld ing 020; ( 2 )  the 

Nuclear Mater ia ls Developlnent F a c i l i t y  (IJrlDF), Bu i ld ing  055; ( 3 )  a former neu- 

t ron  radiography f a c i l i t y  containing the  defueled L-85 nuclear examination and 

research reactor. Bui ld ing 093 ; and (4 )  several X-ray and radioisotope indus- 

t r i a l  radiography inspect ion f a c i l i t i e s .  The loca t ion  o f  these s i t e s  i n  re la -  

t i o n  t o  nearby c o m n i t i e s  i s  shown i n  Figure 4. Much o f  t he  l and  surrounding 

the De Soto s i t e  i s  used f o r  l i g h t  industry and other coimnercial uses and f o r  

res iden t ia l  apartments and single-fami ly dwellings. Most o f  t he  land  sur-  

rounding the  SSFL s i t e  i s  barren, w i t h  some minor c a t t l e  grazing on the south- 

e r n  po r t i on  and some orchard farming a t  the  eastern boundary. A t  greater d i  s- 

tances, residences and some 1 i g h t  indus t r ies  becme prevalent. Within 30 km 

o f  the  SSFL s i t e ,  there i s  no s i g n i f i c a n t  ag r i cu l t u ra l  land  use and, except 

f o r  the  Pac i f i c  Ocean about 20 km south, no s i g n i f i c a n t  boqy o f  water reserved 

f o r  recreat ional  use. There are f ou r  miijor reservo i rs  w i t h i n  50 km o f  tne  

s i te ,  which provide most o f  the  greater Los Angeles domestic water supply. 

The nearest o f  these i s  more than 16 km dfstant. 









- 
Included w i t h i n  t he  SSFL s i t e  i s  an 82-acre governmentaptioned area 

where DOE contract  a c t i v i t i e s  are conducted, p r imar i l y  by the  nonnuclear Ener- 

gy Technology Engineering Center (ETECI. The major operational nuclear i n -  

s t a l l a t i o n  w i t h i n  the  DOE optioned area i s  the Radioactive Material Disposal 

F a c i l i t y  (RMDF), Buildings 021 and 022. This f a c i l i t y  i s  used f o r  storage o f  

i r r ad ia ted  fue l  and f o r  packaging radioact ive wastes generated as a r e s u l t  o f  

the  DAD program and fue l  decl adding operations. Several deactivated nuclear 

reactor and support f a c i l i t i e s ,  a l l  w i t h i n  the optioned area, are af fected by 

the  DLD program. 

Licensed programs conducted during 1984 included: (1 I the operation o f  

t he  RIHL f o r  nuclear reactor  f u e l  decladding and reac to r  system component ex- 

amination and the fabr icat ion o f  sealed rad ia t ion  sources and ( 2 )  the contin- 

ued decomnissioning and dismantl ing o f  a nuclear f ue l  research and development 

f a c i l i t y  formerly used f o r  the  fabr ica t ion  o f  experimental t e s t  reactor  fue l  

invo lv ing  plutonium and uranium. 

The basic po l i cy  f o r  the cont ro l  o f  rad io log ica l  and chemical hazards re- 

quires tha t ,  through engineering controls,  adequate containlnent o f  such mate- 

r i a l s  be provided and that ,  through r i g i d  operational controls, f a c i l i t y  e f -  

f l u e n t  releases and external  rad ia t ion  leve l  s be reduced t o  a minimum. The 

environmental monitoring program provides a measure o f  the effectiveness o f  

safety  procedures and o f  t he  engineering safeguards incorporated i n t o  f a c i l  i ty 

designs. Speci f ic  radionucl ides i n  f a c i l i t y  e f f l u e n t  o r  environnental samples 

are n o t  routine1 y i d e n t i f i e d  because o f  the  extreme1 y low r a d i o a c t i v i t y  l eve l s  

normally detected, b u t  they would be i d e n t i f i e d  by ana ly t i ca l  o r  radiochemis- 

t r y  techniques i f s ign i f i can t1  y increased r a d i o a c t i v i t y  leve l  s were observed. 

Relat ive ly  few d i f f e r e n t  radionucl ides are involved i n  these operations. 

Occasional gama-spectral analyses o f  bulk samples such as s o i l  , water, 

and a i r  confirm t h a t  the  major radionucl ides present are those o f  the natural-  

l y  occurr ing thorium and uranium decay chains, p lus  other  natural  radionu- 
7 c l i d e s  such as t he  pr imordial  44(, and Be, produced by cosmic r a y  i n t e r -  

actions i n  the atmosphere. 



I n  addi t ion t o  environmental monitoring, work area a i r  and atmospheric 

emissions are continuously monitored o r  sampled, as appropriate. This pro- 

vides a d i r e c t  measure o f  the  effectiveness o f  engineering control  s and a1 lows 

remedial ac t ion  t o  be taken before a s ign i f i can t  release o f  hazardous material 

can occur. 

Environmental sampling s tat ions located w i th in  the boundaries o f  the De 

Soto and SSFL s i t e s  are re fe r red  t o  as "onsiteY stat ions; those located out- 

s ide these boundaries are refer red t o  as "o f f s i t e "  stations. The De Sotd and 

SSFL s i t e s  are sampled month1 y t o  deternine the  concentration o f  rad ioac t i v i t y  

i n  typ ica l  surface so i l ,  nat ive vegetation, and water. Soi l  i s  sampled ons i te  

(SSFL) and o f f s i t e  semiannually f o r  plutonium analysis. S imi la r  o f f s i t e  en- 

vironmental samples, except f o r  plutoniun analysis, are obtained quarterly. 

Continuous ambient a i r  sampling provides i n f o m t i o n  concerning long- l ived 
airborne par t i cu la te  rad ioac t tv i  ty. Onsi t e  ambient rad ia t i on  monitoring u t i  1 - 
i z i n g  themluminescent d o s i m t r y  (TLD measures environmental rad ia t ion  l e v -  

e l s  a t  the De Soto and SSFL s i t e s  and also a t  several o f f s i t e  locations. 

Nonradioactive wastes discharged t o  unrest r ic ted areas are  l i m i t e d  t o  

l i q u i d s  released t o  sani ta ry  sewage systems and t o  surface water drainage sys- 
tems. No in ten t iona l  releases o f  any l i q u i d  po l lu tan ts  are made t o  unre- 

s t r i c t e d  areas. Sanitary sewage from a l l  DOE and Rocketdyne f a c i l i t i e s  a t  the 
SSFL s i t e  i s t reated a t  an ons i te  sewage plant. l he  p l a n t  o u t f a l l  dra ins i n t o  

re tent ion pond R-2A, located toward the  southern por t ion  o f  SSFL. The surface 

water drainage system o f  SSFL, which i s  composed o f  catch ponds and open 
drainage ditches, also drains t o  re tent ion pond R-2A. Uater from the pond may 
be reclaimed as i n d u s t r i a l  process water o r  released. as necessary, o f f s i t e  

i n t o  B e l l  Creek, a t r i b u t a r y  of the Los Angeles River. The pond i s  per iodi-  
cal  1 y sampled f o r  rad ioac t i v i t y  and sampled a t  discharge f o r  both radioact ive 

and nonradioactive pol lu tants  as required by the discharge p e m i t  issued t o  

Rocketdyne D iv is ion  by  the Ca l i fo rn ia  Regional Hater Qua1 i ty Control Board. 

This repo r t  sumar i  zes envi mnaental monitoring resu l t s  f o r  1984. The 

sampling and ana ly t i ca l  methods used i n  the  environmental monitoring program 



f o r  rad ioact ive mater ia ls are described i n  Section 111. A comparison o f  1984 

rad ioac t i v i t y  resu l t s  w i t h  resu l t s  from previous years appears i n  Appendix A, 

w i t h  a summary o f  the Environmental Monitoring Q t a l i t y  Control Program i n  Ap- 

pendix 8. Appendix C shows regulatory l i m i t s  on nonradioactive po l lu tan ts  i n  

water released from the  s i te .  References are l i s t e d  i n  Appendix U. 



11. SUMVARY AND EVALUATION OF ENVIRONMENTAL MONTORIkG RESULTS 

A1 1 rad ioac t i v i t y  1 eve1 s observed i n  environmental samples for  1984 show 

close agreement w i t h  rad ioac t i v i t y  l eve l s  measured dur ing recent years and re -  

ported i n  previous issues o f  t h i s  report. Local environmental r ad ioac t i v i t y  

leve ls ,  which r e s u l t  from both primordial and manmade radionucl ides and 

showed the presence o f  f a l l o u t  f r o m  past atmospheric t es t i ng  o f  nuclear de- 

vices, have decreased t o  general ly constant l eve l s  dur ing the past  several 

years. These l eve l s  are now due mainly t o  the primordial radionuclides. The 

l oca l  effects of  foreign atmospheric nuclear tests ,  which' had been read i l y  ob- 

servable i n  d a i l y  ambient airborne rad ioac t i v i t y  leve ls ,  were no t  evident i n  

1984. The long-term e f f e c t  o f  airborne rad ioac t i v i t y  on surface sample rad io-  

a c t i v i t y  1 evels a1 so has no t  been discernable i n  recent years. The cont inuing 

re1 a t i  ve constancy i n  environmental r ad ioac t i v i t y  leve l  s i s due pr imar i l y  t o  

the dominance o f  na tu ra l l y  occurring radionucl ides i n  the environment. 

The resu l ts  o f  t h i s  environmental monitoring ind ica te  t h a t  there are no 

s ign i f i can t  sources o f  unnatural radioact ive mater ia l  i n  the  v i c i n i t y  o f  the 

Rocketdyne si tes.  Addi t ional ly,  i den t i ca l  r esu l t s  obtained f o r  ons i te  and 

o f f s i t e  samples f u r the r  ind ica te  t h a t  there i s  no con t r ibu t ion  t o  general en- 

v i  ronmental r ad ioac t i v i t y  t h a t  i s a t t r i bu tab le  t o  nuclear operations a t  Rock- 

etdyne. Potent ia l ly  s i g n i f i c a n t  exposure pa thays  t o  the general pub1 i c  re-  

s u l t i n g  from Rocketdyne nuclear operations are l i m i t e d  t o  the  atmospheric d i  s- 

charge o f  radioact ive mater ia ls  f o r  which the only exposure pathways t o  people 

r e s u l t  f r o m  whole body external exposure and from inha la t ion  exposure t o  re -  

leased materials, and t o  d i r e c t  rad ia t ion  exposure o f  ind iv idua ls  and the gen- 

e r a l  pub l i c  beyond the s i t e  boundary. No discharge o f  l i q u i d  radioact ive 

wastes i s made t o  the enviroment. A1 1 such mater ia ls are processed f o r  d is-  

posal a t  regulated disposal s i tes.  

The maximum ind iv idua l  annual exposures estimated f o r  persons a t  the 

fence-l ine boundary and also a t  the  residence nearest the  SSFL s i t e  are negl i- 

g i b l e  compared w i t h  natural  r ad ia t i on  and a l l  applicable guidelines. The es- 

timates o f  exposure due t o  inha la t ion  a t  the  boundary (ranging f r o m  0.002 t o  



2.9 prem) and the  nearest residence (0.001 t o  0.9 p r m )  were derived from the  

AIRDOS-EPA calculated concentrations a t  those locat ions and incorporated the 

dose conversion fac to r  appropriate f o r  radionucl ides i n  process a t  each nucle- 

a r  f a c i l i t y .  This inha la t ion  exposure estimate i s  the sum o f  contr ibut ions 

calculated f o r  the  measured releases f r o m  each f a c i l i t y .  The external rad i  a- 

ti on exposure estimates f o r  the  hypothetical maximally exposed ind iv idua l  a t  

the fence-l ine boundary (1 mrem) and a t  the  nearest residence (0.04 mrem) were 

determined by ca lcu la t ing  the  unattenuated exposure expected a t  the boundary 

and nearest residence on the  basis o f  the  s ing le  highest ons i te  TLD measure- 

ment, w i t h  the assumption t h a t  the RIHL i s  the source o f  the  exposure using 

actual point- to-point  distances i n  the  calculat ion. Thi s exposure estimate i s  

very conservative i n  t h a t  a d i r e c t  unattenuated l i n e  o f  s i gh t  does no t  e x i s t  

between the assumed source and any o f f s i t e  ind iv idual ,  as i t  does f o r  the TLD 

location. The topography o f  the  SSFL s i t e  surrounding the nuclear f a c i l i t i e s  

and ou t  t o  t he  s i t e  boundary i s  extremely i r regular .  f f l l l  s and rock outcrop- 

pings sh ie ld  the o f f s i t e  areas, s ign i f i can t l y  reducing o f f s i t e  exposures from 

onsi t e  sources. 

S im i l a r l y  f o r  the De Soto s i te ,  in te rna l  dose estimates a t  the boundary 
(0.04 t o  19 prem) and a t  the  nearest residence (0.01 t o  5 prem) are n o t  s i gn i -  

f i can t l y  d i f ferent  f r o m  zero. Estimates of the external rad ia t ion  exposure a t  

the  De Soto boundary ( 7 - + 11 mrem) and s t  t he  nearest residence ( 2  + 3 mrem) - 
are based on the difference between the s ing le  highest onsf te  TLD measurement 

and the  average o f  o f f i s t e  measurements. The d i f ference more l i k e l y  resu l t s  
from random v a r i a b i l i  ty i n  the measurements than from actual r ad ia t i on  

exposure. 

Supply water a t  the  SSFL s i t e  i s  monitored' a t  two 1 ocations. This water 
consists o f  ground water f r o m  deep we l l s  on the  s i t e  blended wi th potable wa- 

t e r  from Ventura County Water D i s t r i c t  17. I n  addit ion, shallow ground water 
i s  per iodical1 y sampled a t  a standpipe adjacent t o  t h e  basement l e v e l  o f  a de- 

act ivated SNAP reactor  t e s t  f a c i l i t y  (Bui ld ing 059). These samples are evalu- 

ated t o  detect  the t rans fe r  o f  ac t i va t ion  product r a d i o a c t i v i t y  f r o m  the un- 

derground reactor  t e s t  v a u l t  contairment and i n t o  the surrounding so i l .  None 



has been detected. Therefore, these analyses serve as a measure o f  radioac- 

t i v i t y  na tu ra l l y  present i n  the ground water. 

pua l i t y  assurance measures incorporated i n t o  t he  environmental monitoring 

program include pa r t i c i pa t i on  i n  Department o f  Energy (DOE) sponsored programs 

such as the  Environmental Dosimeter Intercomparison Program and the  DOE Envi- 

ronmental Measurements Laboratory Qua1 i ty Assessment Program (EML-QAP) . Re- 

s u l t s  f o r  the  1984 TLD intercomparison show good agreement between the  meas- 

ured and the del ivered exposures. Par t i c ipa t ion  i n  two EML-QAP sample analy- 

s i s  sets  (QAP X X I  and XXII) was done i n  1984. h a l y s i s  o f  the  resu l t s  i n d i -  

cates t h a t  accuracy i n  measuring rad ioac t i v i t y  i n  the sample media provided 

f o r  t he  intercomparison improved w i t h  t he  second sample s e t  f o r  the  year; how- 

ever, addi t ional  work i s  required t o  develop counting standards t h a t  are more 

representative o f  the types o f  samples and analyses addressed i n  the qua1 i ty 

assessment program. I n  addi t ion t o  pa r t i c i pa t i on  i n  these programs, labora- 

t o r y  analyses o f  s p l i t  and rep l i ca te  samples are routine1 y used t o  evaluate 

the rep roduc ib i l i t y  o f  sample rad ioac t i v i t y  measurements o f  water and s o i l  

gross rad ioact iv i ty .  Control charts o f  r ad ia t i on  counting system background 

l eve l s  and rad ia t ion  response are maintained. These data are pe r i od i ca l l y  

evaluated t o  determine the cor re la t ion  between sample sets  and i n  background 

trends. 



i I 1 .  ENVIRONMENTAL MOtiITORING RESULTS 

A. RADIOACTIVE MATERIALS - 1984 

The average rad ioac t i v i t y  concentrations i n  1 ocal soi 1, vegetation, sur- 

face water, and ambient a i r  f o r  1964 are presented i n  Tables 1 through 6. The 

data shown f o r  gross alpha a c t i v i t y  i n  samples t ha t  are generally t h i ck  com- 

pared w i t h  the range o f  the  alpha pa r t i c l es  represent a marked change i n  the 

manner o f  ca lcu la t ing and repor t ing them, compared w i t h  p r i o r  reports. This 

change r e f l e c t s  the gradual changes i n  the  monitor ing program f r o m  monitoring 

t o  measurement. Previously, alpha count r a t e  data had been converted t o  alpha 

a c t i v i t y  concentrations by use o f  an e f f i c iency  fac to r  f o r  a t h i n  e lec t ro -  

p la ted source, and the resu l t s  were monitored f o r  changes from p r i o r  values. 

This resu l ted i n  a r t i f i c i a l l y  low numerical values f o r  the  alpha a c t i v i t y  i n  

several sample media. Star t ing i n  t h i s  report, the alpha a c t i v i t y  concentra- 

t i ons  f o r  these media w i l l  be reported based on an e f f i c i ency  fac to r  derived 

from a sample w i t h  d is t r ibu ted  alpha a c t i v i t y  t h a t  i s  th ick  r e l a t i v e  t o  the 

alpha p a r t i c l e  range. For monitoring purposes, t h i  s has no ef fect .  tbwever, 

the values reported w i l l  more c lose ly  represent the actual alpha a c t i v i t y  

e x i s t i n g  i n the  environment. I n  ca lcu la t ing  the  average concentration values , 
a l l  values, inc lud ing negative values, were included. This method o f  non- 

censored data averaging. reconnended by DOE Order 5484.1, a f fo rds  a be t te r  

estimate o f  the cent ra l  value and dispersion o f  the data. A l l  l i m i t s  o f  e r r o r  

reported i n  the tables are f o r  one standard dev ia t ion (I-). I n  most cases, 

these show the dispersion o f  the  measured values about the mean. These two 

changes i n  data i n te rp re ta t i on  r e s u l t  i n  noticeable dif ferences i n  the data 

shown i n  the h i s t o r i c a l  comparisons. It must be recognized t h a t  these d i f f e r -  

ences do n o t  r e f l e c t  changes i n  environmental r a d i o a c t i v i t y  b u t  are merely 

consequences o f  the evolut ion of the monitoring program. 

To achieve much higher detection s e n s i t i v i t y  f o r  plutonium than gross 

alpha measurements can provide, s o i l  samples are co l lec ted and sent t o  an 

independent t e s t i n g  laboratory  f o r  spec i f i c  analysis f o r  plutonium. I n  t h i s  



TABLE 1 

SOIL PLUTONIUM RADIOACTIVITY DATA--1984 

( 25 June 1984 Survey Results 

Sample I 238pu 

location (pCi /g ) 

4 December 1984 Survey Results 

S-56 

5-57 

S-58 

5-59 

S-60 

S-61a 

analysis, the ind iv idual  s o i l  samples are leached w i t h  acid, and the leachate 

i s t reated chemical 1 y t o  separate and concentrate any plutonium present i n the  

sample. I n  t h i s  w a y .  minute quant i t ies  o f  plutonium, such as t h a t  d i s t r i bu ted  

g loba l l y  by t es t i ng  of  nuclear weapons, can be detected and quant i ta t i ve ly  

measured by alpha spectroscopy. The resu l t s  are shown i n  Table 1. Alpha 
spectroscopy p e m i  t s  i d e n t i f i c a t i o n  o f  ='PU + 240Fu, predomi nant l  y from 

weapons tests, and 238~u, from the destruct ive reentry o f  a Trans i t  satel-  

1 i t e  over the  Indian Ocean i n  Apri 1 1964. 

(0.1 - + 0.1) 10" 

(0.1 - +O.IIIO-9 

(0.1 - + a ~ ) i o - ~  

(0.1 - + 0.1 

(0.2 - + 0.1 

(0.1 - + 0.1) 10" 

The maximum r a d i o a c t i v i t y  l e v e l  detected f o r  a s ing le  sample from the  

annual se t  i s  reported because o f  i t s  s igni f icance i n  ind ica t ing  the  occur- 

rence o f  a major episode o r  an area-wide inc ident  o f  radioact ive mater ia l  

deposition. None o f  t he  maximum observed values, which, as the  tab les show, 

occurred randanly dur ing the  year, shows a great increase over the  average 

values beyond inherent v a r i a b i l i t y .  lhe  ambient a i r  sampling data show no 
g rea t l y  increasing o r  decreasing trends fo r  most o f  the year  and can be 

'0 f fs i  t e  1 ocation 



described as general ly constant, w i t h  some increase i n  l o c a l  airborne rad io-  

a c t i v i t y  1 evels occurring during the  second and t h i r d  quarters and a subse- 

quent decrease toward the  end o f  the year. 

The resu l t s  observed f o r  gross rad ioac t i v i t y  i n  s o i l  (Table 2) and vege- 

t a t i o n  (Table 3)  show no s i g n i f i c a n t  di f ference between ons i te  and o f f s i t e  

samples. Table 2 shows no s ign i f i can t  va r i a t i on  i n  s o i l  plutonium concentra- 

t i ons  f o r  the  1984 sample sets. 

For comparison w i t h  the p l u t o n i m  present as a r e s u l t  o f  f a l l o u t  from 

nuclear weapons tes t s  and f a i l u r e  a t  launch o f  a radioisotope-powered sa te l -  

l i t e ,  published data from s o i l  t es t s  i n  nearby Burbank, Cal i fornia,  i n  1970-71 

show a plutonium concentration o f  approximately 2 x 1 0 - ~ p C i / g  f o r  239pu + 
240~u and approximately 0.06 x 10-'pCi/g f o r  238Pu. lhe data i n  Table 2 

show no s ign i f i can t  increases i n  onsi te s o i l  plutonium r e l a t i v e  t o  the Burbank 

values. 

The detected gross rad ioac t i v i t y  i n  s o i l  and vegetation i s  due t o  

various natural 1 y occurring radionucl ides present i n the  environment and t o  

radioact ive f a l l o u t  o f  dispersed nuclear weapons mater ia ls and f i s s i o n  product 

r a d i o a c t i v i t y  produced by past  atmospheric t es t s  o f  nuclear weapons. No 

atmospheric nuclear weapons tes ts  were a~nnounced dur ing 1984. Natural ly 

occurring radionucl ides include Be, 4 0 ~ ,  8 7 ~ b .  1 4 7 ~ m ,  and the  uranium 

and thorium ser ies ( inc lud ing radon and daughters). 'The spec i f i c  rad ioact ive 

composition o f  loca l  area surface s o i l  has been determined t o  be predominantly 

4 0 ~ ,  natural  thorium, and natura l  uranium, both i n  secular equi l ibr ium w i t h  

daughter nuclides, w i t h  l e s s  than 1 'd fi'sslon-produced radionuclides , p r i n c i -  

p a l l y  1 3 7 ~ s .  Radioact iv i ty i n  aged f a l l o u t  consists p r imar i l y  o f  the f i s -  

s ion produced 90~r-90~, 1 3 7 ~ s ,  and 1 4 7 ~ ,  and a l ~ o  2 3 4 ~  and 239~u. Gamna spectro- 

met r i c  analysis o f  composited ambient a i r  samples co l lec ted  dur ing 1984 detec- 
7 t e d  on1 y t he  cosmogeni c radionucl ide Be, p lus  addi t ional  natural  radionu- 

c l i des  o f  t e r r e s t r l a l  o r ig in ,  the natural  uranium and thorium ser ies and 

4 0 ~ .  plus the  f i s s i o n  product 137~s .  Relative amounts o f  these radio- 



TABLE 2 

SOIL RADIOACTIVITY DATA--1984 

Area 

Onslte 
(lanthly I 

Offslte 
(quarterly 

Area 

Onslte 
(monthly) 

Offs1te 
(quarterly 

Gross Radloactivlty 
(U Ci lg l  

Maximum Observed 

k a x ~ u  value observed for single s r q l e  

126.2 + 7.2) loa 

TABLE 3 

VEGETATION RADIOACTIVITY DATA--1984 

Gross Radlout lv l ty  

51.31 x 10 
-6 

(July 

o y  Yeight 

O f  Value 

Ash 

Value and Month 
and DIspersIon Observed 

2.041 
(Nwcber l  

253.5 x 10 -6 
(Daclberl 

3.08 x 10 
-5 

(July) 

278.2 x 10 a 
(Januay I 

kaximum value observed for slngle s ~ l e  
b ~ f n l m m  detu t lon level : 2.27 x 10 pCl/g alpha; 0.36 x l oa .  ~ C l l g  beta (ash1 

RI/R085-123 

2 4 



nuclides were approximately 54% 4 0 ~ ,  40% 7 ~ e ,  6% natural  uranium series, 

0.9% natural  thorium series, and 0.6% a t t r i bu ted  t o  137~s .  The value f o r  

'Be i s  representative f o r  the mixture only a t  the time o f  measurement since 

the  physical ha1 f - l i f e  i s  extremely shor t  compared w i t h  those o f  the  other 

radionucl ides detected. 

Supply water i s  sampled monthly a t  De Soto and a t  two widely separated 

SSFL s i t e  locations. lhe  average supply water r a d i o a c t i v i t y  concentration f o r  

each s i t e  i s  presented i n  Table 4. Supply water used a t  the De Soto s i t e  i s  

supplied by t he  Los Pngeles Department o f  Water and bwer. Supply water used 

a t  the SSFL s i t e  i s  obtained p a r t l y  from Ventura County Water D i s t r i c t  No. 17, 

which a lso  supplies nearby comnunfties, and i s  d i s t r i bu ted  on the  s i t e  by the 

same p ip ing  system previously used when a l l  f a c i l i t y  supply water was obtained 

from ons i te  wells. Two ons i te  water we l l s  (wel ls 5 and 131 were operated dur- 

i n g  1984 t o  reduce the  consumption o f  Ventura County water. The we l l  water 

proport ion i n  the  blend averaged about 54% f o r  t he  year, f o r  a t o t a l  wel l  
5 3 7 water consumption o f  about 3.2 x 10 m (8.5 x 10 gal 1. Pressure f o r  

the water system i s  provided by elevated storage tanks. 

A shallow standpipe, placed dur ing construct ion o f  a modi f icat ion t o  a 

now deactivated SNAP reactor  t e s t  f a c i l i t y ,  i s  being used for sampling o f  

ground water adjacent t o  t he  underground reactor  t e s t  vault.  lhe we l l  i s  

per iod ica l l y  sampled f o r  the purpose of  detect ing any t rans fe r  o f  ac t i va t ion  

product rad ioac t i v i t y  from the containment t o  the  s o i l  bed. Radioact iv i ty  i n  

samples taken dur ing 1984 averaged 1 x 1 0 - ~ P C i h l  beta w i t h  no alpha 

a c t i v i t y  detected. Gamna spectrometric analysis has no t  i d e n t i f i e d  any 

spec i f i c  unnatural radionucl ides i n  the  water; thus, t h i s  ac t i v f  ty  i s  

a t t r i bu ted  t o  dissolved radioelements o f  natural  o r i g i n  i n  the s o i l  bed. 

A recent hydrogeoligic study a t  SSFL describes two ground water systems 

a t  the  s i t e :  a shallow, unconfined system o f  a l l u v i a l  surface mantle on the 

Burro m a t s  area and along the  major drainage channels, and a deeper ground 

water system i n  the f ractured Chatsworth sandstone. A1 luvium along the major 



Area 

De Soto 
(month1 y l 

SSFL 
(monthly 

TABLE 4 

SUPPLY WATER RADIOACTIVITY DATA- -1 984 

Mmbe r 
o f  

Samples 

Gross Radioact iv i ty 
( P  Ci/g) 

Naxirmrm Value 
Average Value and Month 

5.87 
( A p r i l )  

4.3 x 
( W )  

1.33 x 10-8 
(November) 

4.01 x 
(March) 

ablaximm value observed fo r  sfngle sample 

surface drainage systems may s to re  and transmit  ground water t o  the  underlying 

Chatsworth Fonnatfon through fractures. Water l eve l s  i n  the a l l u v i m  respond 

t o  recharge resu l t i ng  from surface f l w s  and may vary considerably between wet 

and dry  periods. The a l l u v i m ,  composed o f  a heterogeneous mixture o f  gravel, 

sand, s i l t ,  and clay, has an estilnated hydraul ic conduct iv i ty  ranging from 0.1 
2 t o  1000 gal /day* f t  . 

The Chatsworth Fonnation i s  conposed o f  well-consolidated, massively 

bedded sandstones w i t h  interbedded layers o f  s i l t s t o n e  and claystone. The 
layer  may be as t h i c k  as 6,000 f t  a t  the SSFL sfte. The d i rec t ion  o f  ground 

water f low i n  the  formation i s  probably r a d i a l l y  o f f s i t e  toward the  

surrounding lowlands and f s probably con t ro l led  by f rac tu re  zones. 



, 
The hydrogeologic environment a t  the SSFL s i t e  i s  a dynamic system. 

Ground water i s  recharged a t  the s i te ,  moves through the aquifers, and dis-  

charges t o  the  surface o r  t o  other aqui fers down-gradient o f  t he  s i te .  h e  

ground water system i s  recharged by p rec ip i t a t i on  and by unl ined ponds and 

drainage channels. Because o f  t he  meager r a i n f a l l  i n  the  area and the  re la -  

t i v e l y  1 arge v a r i a b i l i t y  i n  annual prec ip i ta t ion,  ground water recharge may 

vary great1 y from year t o  year. Speci f ic  pathways o f  possible contaminant 

t ransport  are d i f f i c u l t  t o  p red ic t  on the basis o f  on-si te wel l  data. The 

most 1 i k e l  y pathways are along f rac tu re  zones t h a t  t rend  o f f s i  te.  

As discussed ea r l i e r ,  surface waters discharged from SSFL f a c i l i t i e s  and 

the  sewage p l a n t  o u t f a l l  d ra in  southward i n t o  Rocketdyne re ten t ion  pond R-ZA. 
When f u l l  , the  pond may be drained i n t o  Be l l  Creek, a t r i bu ta ry  o f  the Los 

Pngeles River i n  the  San Fernando Valley, b s  h g e l e s  County. Pursuant t o  t he  

requirements o f  Los Angeles Regional Water Qual i ty Control Board Resolution 

66-49 o f  21 September 1966, a sampling s ta t i on  f o r  evaluat ing environmental 

r ad ioac t i v i t y  i n  Be l l  Canyon was establ ished i n  1966. It i s  1 ocated approxi- 

mate1 y 2.5 m i  1 es downstream f r o m  the  southern Rockwell Internat ional  Corpora- 

t i o n  boundary. Samples, obtained and analyzed monthly, include stream bed 

mud, vegetation, and water. Average rad ioac t i v i t y  concentrations i n  Retention 

Pond R-2A and Be l l  Creek samples are presented i n  Table 5. 

Comparison o f  t he  r a d i o a c t i v i t y  concentrations i n  water f r o m  the  ponds 

and from Be l l  Creek w i t h  t h a t  of the  supply water shows no s i g n i f i c a n t  d i f f e r -  

ences i n  e i t h e r  alpha o r  beta a c t i v i t y .  S imi la r  comparisons between ons i te  

and o f f s i t e  s o i l  and vegetation samples and those o f  Be l l  Creek show no s ign i -  

f i can  t differences. 

The SSFL s i t e  surface water and the ambient a i r  r ad ioac t i v i t y  concentra- 

t i o n  guide values selected f o r  each s i t e  are the  most r e s t r i c t i v e  l i m i t s  f o r  

those radionucl ides cur ren t l y  i n  use a t  Rocketdyne . f ac i l i t i es .  Radioact iv i ty 

concentration guide values are those concentration 1 i m i  t s  adopted by DOE. NRC, 

and the  State o f  Ca l i f o rn ia  as maximun pennissi b l e  concentrations (MPCs). The 



TABLE 5 

BELL CREEK AND RETENTION POND RADIOACTIVITY DATA--1984 

Area 
(monthly) 

Bell Creek 
mud no. 54 
crcf/9) 

Pond R-2A 
.ud no. 55 
W / 9 )  

Bell Creek 
vagctatlon 

Bell C m k  
vegctat1on 
no. 54 
W / g  dry 
weight) 

Bell C m k  
water no. 16 
@Cl/.l) 

~~p 

Pond Uatcr 
no. 6 
W t / m l )  

SSL pond R-U 
water no. 12 
(re1 hl 

Annual Average Maximm Valuea 
Value and Mcmth k t l v d t J  

and Dlsperslon Observed WL 

(0.38 + 0.57) l oa  2.27 x 10-6 1 (July 

akx lmm value observed for single r 
Iple b ~ l n i u  dctectlon level: Approxlutc y 6.40 x 1 0 ~ p ~ l / m l  alpha; 0.64 x 1 0 4 p C i h l  beta 



WC values are dependent on the  radionucl ide and i t s  behavior as a soluble o r  

an inso lub le  na te r i  a1 . For comparison w i th  resu l t s  o f  environmental and 

e f f l u e n t  monitoring, the  sing1 e lowest WC value f o r  the  various radionucl ides 

present i s  selected ra ther  than a derived MPC f o r  the mixture. Accordingly, 

f o r  SSFL s i t e  surface water, the  guide values o f  5 x PCi kl alpha a c t i -  

v i  t y  corresponding t o  2 3 9 ~ u  and 3  x PCik l  beta a c t i v i t y  correspond- 

i n g  t o  " ~ r  are appropriate. These values are establ ished i n  10 CFR 20, 

Ca l i fo rn ia  Administrative Code T i t l e  17, and DOE k d e r  5480.1. 

Ambient a i r  sampling f o r  1 ong-1 ived par t i cu la te  alpha and beta rad ioact i -  

v i  t y  i s performed continuousl y by automatic sequential samplers located a t  the 

De Soto and SSFL si tes.  A i r  i s  drawn through Type A/E glass f i b e r  f i l t e r  

media, which are analyzed f o r  retained long- l ived rad ioac t i v i t y  a f t e r  a min i -  

mum 1 2 0 4  decay per iod t h a t  el iminates na tu ra l l y  occurring shor t - l ived pa r t i -  

cu la te  rad ioac t i v i t y .  lhe  average concentrations o f  ambient a i  r alpha and 

beta rad ioac t i v i t y  f o r  1984 are presented f o r  the various sampler locat ions i n  

Table 6. 

The guide value o f  6 x  P C ~  /in1 f o r  SSFL s i t e  ambient a i r  alpha 
a c t i v i t y  i s  due t o  work w i t h  unencapsulated plutonium. lhe  value o f  3 x  10-11 

Kihl fo r  beta a c t i v i t y  i s  due t o  the  presence o f  gost- i n  f i s s i o n  products 

i n  i r r ad ia ted  nuclear f ue l  a t  t he  SSFL s i te .  lhe g u i d e v a l u e o f  3 x  10- l2 

Ki /ml  f o r  De Soto ambient a i r  alpha a c t i v i t y  i s  due t o  work w i t h  unencapsu- 

l a t e d  uranium ( inc lud ing depeleted uranium). lhe guide value o f  3  x 10-lo 

PCi /ml i s  f o r  60b, f o r  which the ambient a i r  beta a c t i v i t y  guide i s  appro- 

p r i a t e  since i t  i s  the  most r e s t r i c t i v e  l i m i t  f o r  any beta-emit t ing raa io-  

nucl ide i n  use a t  the  De Soto s i te .  Guide value percentages are not  presented 

f o r  soi- l  o r  vegetation data since none have been established. 

Monitoring o f  ambient rad ia t ion  i s performed w i t h  them01 mi nescent dos- 

imeters. Each dosimeter s e t  uses two calcium f l u o r i d e  (CaF2:Mn) low back- 

ground, bul b-type ch ip  dosimeters. lhe  dosimeter sets  are placed a t  locat ions 

on o r  near t he  perimeters o f  t he  De Soto and SSFL si tes.  Each dosimeter, 
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AMBIENT A I R  RADIOACTIVITY DATA--1984 

I 
(monthly) Ac t iv i ty  

oe sot0 ' a  
Onsite 
(uCI hl 
(2 locations) B 

S S L  Onsite 
( I r C i h l  
(5  locations) 

SSFL sewage a 
t r e a t m t  
p lan t  
hrCi hl B 

SSFL Control a 
Center 
(UCi hl 

0 

Gross Radioactivity Concentrations 
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Nmber 
of 

S m l e s  

Annual Average 
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and Dispersion 

Ilaxlmm Valuea 
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% 
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of 

Samples 
Y i t h  

Ac t iv i ty  
MDL 



% 

sealed i n  a l i gh t -p roo f  energy compensation shield,  i s  i n s t a l l e d  i n  a poly-  

ethylene container mounted about 1 m above ground a t  each location. The dosi- 

meters are exchanged and evaluated quarterly. F i f teen  ons i te  TLD monitoring 

locat ions were used during the year. Five addi t ional  dosimeter sets, placed 

a t  locat ions up t o  10 mi les from the  s i tes,  are s i m i l a r l y  evaluated t o  

determine the  1 ocal area o f f s i  t e  ambient rad ia t ion  leve l ,  which averaged 11 

pR/h f o r  1984. The quarter1 y and annual rad ia t ion  exposures and the  equiva- 

l e n t  absolute and al t i tude-adjusted annual exposures, and exposure ra tes 

determined f o r  each dosimeter loca t ion  are presented i n  Tables 7 and 8. 

Table 7 shows t h a t  rad ia t ion  exposures and equivalent annual exposure 

ra tes  monitored ons i te  are near ly  i den t i ca l  t o  leve l  s monitored a t  f i v e  widely 

separated o f f s i  t e  1 ocations. These data r e f l e c t  natural  background rad ia t ion  

from cosmic radiat ion,  radionucl ides i n  the  s o i l  , radon and thoron i n  the  

atmosphere, and radioact ive f a l l o u t  from atmospheric nuclear device tests.  

Locally , the  natura l  background rad ia t ion  l e v e l  as measured by these dosi- 

meters i s  about 100 mR/year. The small v a r i a b i l i t y  observed i n  the data i s  
a t t r i bu ted  t o  di f ferences i n  e levat ion and geologic condi t ions a t  the various 

dosimeter locations. The a l t i t u d e  range for  the dosimeter locat ions i s  from 

about 875 f t  ASL (above sea l e v e l )  a t  the  De Soto s i t e  t o  a maximum o f  about . 

1900 f t  ASL f o r  one o f  the SSFL dosimeters. When normalized t o  a spec i f i c  

a l t i t u d e  by ad just ing themeasured value by an a l t i t u d e  adjustment fac to r  

equal t o  15 mR per 1000 f t  e levat ion dif ference, derived rad ia t ion  exposures 

f o r  a1 1 locat ions are essential1 y ident ical .  lhe  1984 averaged exposure 

values adjusted t o  1000 f t  ASL are 100 - + 6 mR f o r  the De Soto s i te .  104 - + 7 mR 

f o r  the  SSFL s i te ,  and 101 - + 9 mR f o r  the  o f f s i t e  con t ro l  dosimeters. 

During the 4-year per iod 1977 through 1980, a steady increase was 

observed i n  t he  TLD readings f o r  a1 1 locations. A1 though the  increases were 

var iab le  from year t o  year and between locations, averaged over 4 years, the  

increases were i n the  range o f  14 t o  17 mR per  year. The values f o r  1984 show 

a s l i g h t  decrease from the  previous year 's  resu l t s  and continue the downward 

trend, begun i n 1981 . toward the  e a r l i e r  observed values. 



TABLE 7 

D E  SOT0 AND SSFL SITES--AMBIEkT RADIATION 
DOSIMETRY DATA--1 984 

- -~ - 

Ihnual 
Exposure 

(M 

- 

Equivalent 
Exposure a$ 
1000 f t  ASL 

marterl y Exposure 
(mR) 

TLD 
Location 

Mean value 

SSFL SS-1 

ss-2 

5s-3 
5s-4 

SS-5 

SS-6 

SS-7 

Mean value 

Offslte 0s-1 

05-2 

0s-3 

0s-4 

05-5 

Mean value 

  iss sing dosimeter; annual exposure based on data for  three quarters. 
b ~ b o w  sea level 



During 1984, Rocketdyne par t ic ipated i n  the  Seventh Internat ional  Envi- 

ronmental Dosimeter Intercomparison Project  sponsored by the U.S. Department 

o f  h e r g y  and the C.S. Nuclear Regulatory b m i s s i o n .  This p ro jec t  involves 

exposure o f  sets o f  TLDs t o  ambient rad ia t ion  typ ica l  o f  environmental moni- 

t o r i n g  and a lso we1 1 -control l e d  exposures t o  ca l ib ra ted  radioisotope sources. 

A shipping control  se t  i s  shielded during most o f  the p ro jec t  and provides a 

measure o f  apparent exposure dur ing shipment. The Rocketdyne measurements o f  

the various exposures are shown i n  Table 8. 

TABLE 8 

COWARISON OF EXPOSURE MEASUREMENTS I N  THE 
SEVENTH INTERNATIONAL ENVIRONNENTAL 
DOSIMETER INTERCOWJARISON PROJECT 

~ ~ x ~ o s u r e  dur ing intercanparison p ro jec t  durat ion only 
Exposure during i ntercmpar i  son plus shipping 

I Delivered 
! Exposure 

Type o f  Exposure i (mR) 

F ie ld  76 - + 6 

Laboraton c6'Co I 80 - + 4 

Laboratory (13'cs) I 7 5 + 4  - 
! 

Control 6.sa 

Supplementary measurements o f  ambient rad ia t i on  l eve l s  w i t h  high-pressure 

i o n  chamber (HPIC) monitors a r e  made a t  two locat ions a t  the SSFL s i te .  The 

H P I C  values f o r  1984 were equivalent t o  annual exposures o f  112 mR f o r  the 

Bui 1 ding 207 monitor and 11 0 mR f o r  the Bui 1 ding 363 monitor. These values 

are i n  good agreement w i t h  the  TLD resu l t s  f o r  the  year. 

Measured 
Exposure 

(mR 

74 + 12 - 
88 - + 15 

84 + 1 5  
18  - 3b 

For independent monitoring o f  rad ia t ion  leve ls  i n  t h i s  area, the Radio- 

l o g i c  k a l t h  Section o f  the State o f  Cal i fornia Department o f  k a l t h  Services 

provides packages containing 1 i t h i  um f l uo r i de  ( L i  F) ch ip  dosimeters f o r  place- 

ment w i t h  the  packets used f o r  the  bulb dosimeters. The s ta te  dosimeters are 

returned t o  the Radiologic Health Section i n  Sacramento for  evaluation. Data 



f o r  these TLDs, placed a t  e i g h t  Rocketdyne dosimeter locat ions,  both ons i te  

and o f f s f t e ,  are presented i n  Table 9 f o r  1984. Considering the t o t a l  inde- 

pendence o f  these measurements and t h e  use o f  d i f f e r e n t  thennoluminescent 

materials, the  agreement i s  remarkably good and a t t es t s  t o  the  q u a l i t y  o f  both 

sets o f  heasurements. 

TABLE 9 

DE SOT0 AND SSFL SITES--STATE OF CALIFORNIA 
AMBIENT RADIATION DOSIMETRY DATA--1984 

Quarter1 y Exposure 

TL 0 
Location 

Annual 
Exposure 

(mR 1 

De Soto DS-2 

DS-6 

DS-8 

Mean value 

SSFL SS-3 

SS-6 
SS-7 

a~osi lneter  damaged dur ing deployment i n t e r v a l  
b~nnua l  i zed value 

28 

3 5  

38 

34 

35 

a 
26 

Mean value 

O f f s i t e  0s-1 

05-5 

Mean value 

Equivalent 
Exposure a t  
1000 f t  ASL 

28 
31 

27 

29 

36 

33 
31 

31 

35 

36 

36 

26 
26 

25 

26 

a 

14 
27 

33 

28 

27 

28 

24 
22 

2 5 

24 

2 7 
28 
24 

21 

25 

36 

31 

26 

25 

24 

25 



B. NONRADIOACTIVE MATERIALS- -1 984 

Processed wastewater and most co l lec ted surface runo f f  discharged from 

the  SSFL s i t e  f lows t o  Rocketdyne retent ion pond R-2A. Water samples from the 

pond are analyzed fo r  various consti tuents, as required by the Regional hater 

Q u a l i t y  Control Board, f o r  each discharge t o  Be l l  Canyon. Such discharges are 

normally done only as a r e s u l t  o f  excessive r a i n f a l l  runoff ;  however, during 

1984, most discharges were due t o  d e s i l t i n g  and con t ro l  valve replacement 

operations. During rainfal l -caused releases, the NPDES permit concentration 

l i m i t s  f o r  t u r b i d i t y  and f o r  suspended and se t t leab le  so l i ds  do n o t  apply. 

The resu l t s  o f  analyses f o r  each discharge f o r  1984 are presented i n  Table 10. 



TABLE 10 

NONRADIOACTIVE CONSTITUENTS I N  WASTEWATER DISCHARGED TO UNRESTRICT.ED AREAS--1984 
(Analys is  Resul ts  f o r  Wastewater Discharged from Pond R-2A t o  

B e l l  Creek on Date Ind i ca ted  - Sam~ le  S t a t i o n  W-12) 
(Sheet 1 of 2 )  

Total dissolved sol ids Img l l l  
Chloride I q l l )  

Sulfate 1.911) 

Suspended solidsb Imgl l )  
Settleable sol idsb Iqll ) 
EM5 ( ~ 1 1 1  
Oi l  and grease I q l l )  

Turbidityb ITU) 
haiu hg11) 
Fluoride lmgll  l 
bron 1.911) 
Residual c h l o r l m  l q 1 1 )  
Fecal Co l i fom IWYI IW m1) 
Surfactdnts IWhS) 

pH 
Rainfall lcml 
Es t i u ted  Rainfa l l  Runoff 
( d l  
Release Yo luc  (a3) 

Result 

-- 
a O f  
Guide - 
55.5 
39.3 

38.7 

11.3 
33.3 
38.3 
13.3 

c10.0 
50.0 
10.0 
~ 4 0 . 0  
c8.7 
~ 2 . 0  

- 

j p z y  
Result Guide Result 6ufde Result 

.- 
2 Of 

Guide Result --..- 
61.2 543 
50.0 59 
47.0 143 

5.5 16.5 

d3 .3  <O.l 
6.7 4 
4.0 0.4 

- 9.8 
60.0 0.01 
a.o 0.4 

20.0 0.2 
<40.0 e0.M 
<8.7 <2 
10.0 0.07 

8.0 

0 
0 

-- 
2 Of 
Guide - 
57.2 
39.3 
47.7 

11.0 
~ 3 3 . 3  
6.7 
2.7 

100.0 
40.0 

20.0 
<40.0 
< 8.7 
14.0 

, ,. . , 

-- 
Jut, - 

lesult 

.- , . .. , . 
II Of  
Guide - 
55.6 
34.0 
51.7 

14.7 
<33.3 
3.3 
13.3 

30.0 
10.0 
20.0 
<40.0 
<8.7 
4.0 

July 16 
. ,. ,. , -. 
I Of 
Guide 
, . ,- 

55.7 
31.3 
49.3 

4.7 
<33.3 
5.0 
20.0 

150.0 
30.0 

M.0 
<40.0 
<8.7 
11.0 



TABLE 10 

NONRADIOACTIVE CONSTITUENTS I N  WASTEWATER DISCHARGED TO UNRESTRICTED AREAS--1984 
(Analys is  Resul ts  f o r  Wastewater Discharged fro111 Pond R-2A t o  

B e l l  Creek on Date Ind ica ted  - Sample S ta t i on  M-12) 
(Sheet 2 o f  2 )  

. - , , ,. - , .. , - ., - 
Total dissolved sol Ids ( d l )  

Chloride Img l l l  

Sulfate lmgl l  I 
Suspended solidsb i n g l l l  
Settleable sol id$ ( n g l l l  

8005 (UYII) 
O i l  and gmase ( d l )  

1urb id l tyb (TUI 
C h r a i m  (mq/ll 

Fluoride Imgl l )  

Boron (mgl l)  

Resldual chlor ine (mg l l l  

Fecal Col i forn lMPNllO0 m I I  

Surfactants (MUSI 

pH 
Rainfal l  fcml 

Estimated Rainfa l l  Runoff 
fm3) 

Release Voluv! (m3) . ,- - 
Resampled July 26 
Result . 20% o f  l i m i t  

. ., -, , , , -- 
July 23 - ,. . .- , . -- 

X O f  
Result Guide - , , , 

562 59.2 

51 34.0 

194 64.1 

210 140.0 
0.1 33.3 

2 3.3 

I 6.7 

I25 - 
0.014 140.0 

0.5 50.0 

<O.Z ~20.0 

4.04 <40.0 

<2 <8.7 

<0.01 <2.0 

.. 

- 
liResampled 

Result  - . , , , .. , 

462 

46 

136 

7 I  
1.0 

3 

I 

88 
<0.001 

0.7 

0.4 

<O.M 
<2 
D. 04 

8. 
0 

0 

6. . 

I 
,, 

I 

July 31 

. . .  
August 6 

Result . 331 o f  l i m i t  

- . -  

Result 
. ,  . -. 
270 

34 

I11 

39 
<o. I 
2 
2 

42 
N A 

0.3 

0.5 

4.04 

NA 

0.07 

8. I 
4.i 

aRainfnl l -related dlscharye 
h o t  applicable t o  discharges containing r a l n l a l l  runoff during u r  i m d i a t e l y  a f te r  perlods o l  r i l i r l i a l l  
CAttrlbuted to  u n k n m  cause 
d ~ t t r i b u t e d  to  pond d e s i l t i w  operatiuns 
NA constituents not analyzed 



I V .  ENVIRONMENTAL MONITORING PROGRAM 

A. DESCRIPTION 

A prosram o f  s o i l  and vegetation sample co l l ec t i on  and analysis f o r  

r ad ioac t i v i t y  was begun i n  1952 i n  the Downey, Cal i fornia,  area where the 

nuclear research and development work of the  predecessor company t o  Rocketdyne 

was i n i t i a l l y  located. Environmental sampling was subsequent1 y extended t o  

the then proposed Sodium Reactor Experiment (SRE) s i t e  i n  the Simi H i l l s  i n  

May 1954. I n  addi t ion,  sampling was begun i n  t he  Burro f l a t s  area, southwest 

o f  SRE, where other nuclear i n s t a l l a t i o n s  were planned and are cur ren t l y  i n  

operation. The Downey area survey was terminated when nuclear a c t i v i t i e s  were 

relocated t o  Canoga Park i n  1955. The primary purpose o f  the environmental 

monitoring program i s t o  survey environmental r a d i o a c t i v i t y  adequate1 y t o  

ensure t h a t  Rocketdyne nuclear operations do n o t  cont r ibute s i g n i f i c a n t l y  t o  

environmental rad ioact iv i ty .  'The locat ions o f  sampling s ta t ions are shown i n  

Figures 5 through 7 and 1 i s t e d  i n  Table 11. 

0. SAWLING AND SAWLE PREPARATION 

1. Soi l  - 

Soi l  i s  analyzed f o r  rad ioac t i v i t y  t o  monitor f o r  any s ign i f i can t  i n -  

crease i n rad ioact ive deposit ion by f a l l o u t  from airborne rad ioac t i v i t y .  

Since s o i l  i s  na tu ra l l y  rad ioact ive and has been contaminated by atmospheric 

t e s t i n g  o f  nuclear weapons, a general background l e v e l  o f  r ad ioac t i v i t y  ex is ts .  

The data are monitored f o r  increases beyond the natura l  v a r i a b i l i t y  o f  t h i s  

background. For most radionucl ides, gross alpha and beta rad ioac t i v i t y  mea- 

surements are adequate f o r  t h i s  purpose. Chemically spec i f i c  analyses are 

performed f o r  plutonium. 

Surface s o i l  types avai lab le  f o r  sampling range froin decomposed grani te  

t o  c l ay  and loam. Samples are taken from the  upper 1 cm o f  undisturbed ground 
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Firlure 5. Map o f  Canoga Park, S i m i  Valley, Agoura, and 
Calabasas Sampling Stations 



Figure  6. Map o f  De Soto S i t e  and V i c i n i t y  San~pling Sta t ions  





Station 

TABLE 11 

SAWLING LOCATION DESCRIPTION 
(Sheet 1 o f  4) 

SSFL Si te ,  Bu i ld ing  143, southeast s ide 

SSFL Si te,  Bui ld ing 143, a t  perimeter drainage system 

SSFL Si te,  Bu i ld ing  064, nor th  parking l o t  area 

SSFL Site, Bui ld ing 020, a t  west fence 

SSFL Si te,  Bu i ld ing  363, east  parking l o t  area 

Rocketdyne S i t e  In te r im Retention Pond, south side 

SSFL S i t e  Pccess Road, a t  upaer mobile home park entrance 

SSFL Site, Bui ld ing 093, a t  reactor bu i l d i ng  driveway 

SSFL Si te,  between SRE Water Retention Pond and former 
sodium cleaning f a c i l i t y  

SSFL Si te,  Bu i ld ing  028, upper parking l o t  area 

SSFL S i t e  Entrance, Woolsey Canyon 

De Soto Si te ,  Bu i ld ing  104, east s ide 

De Soto Avenue and P lmner  Street, southeast corner . 

Mason Avenue and Nordhoff Street, southeast corner 

De Soto Avenue and P l m e r  Street, southeast corner 

Mason Avenue and Nordhoff Street, southeast corner 

De Soto Avenue and Parthenia Street, northeast corner 

Canoga Avenue and Nordhof f Street, northwest corner 

S i m i  Valley, A1 am0 Avenue and Sycamore Road, southeast 
corner 

Agoura - Kanan Road and Ventura Freeway a t  Frontage Road 

Calabasas - Parkway Calabasas and Ventura Freeway a t  
Frontage Road 

SSFL Site, Bui ld ing 886, a t  o l d  sodium disposal f a c i l i t y  
gate 

Chatsworth Reservoir S i t e  b r t h  Boundary a t  nor th  gate 

SSFL Si te,  Bui ld ing 029, a t  driveway 

rrequency / 
I 

O f . '  a .  Sampling , - 

I 

a ~ e e  Code a t  end o f  t a b l e  



TABLE 11 

SAWLING LOCATION DESCRIPTION 
(Sheet 2 o f  4) 

Station' 

9 -53  

SV -54 

9 -55  

9 -56 

5-57 

5-50 

Sa-50 

S-60 

5-61 

15-6 

W-7 

W-11 

W-12 

W-16 

A -1 

A- 2 

A-3 
A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

ISITE-DE 

DS -1 

Rocketdyne S i te  Pond R-2A 

Bel l  Creek a t  Ventura County Line 

Rocketdyne Site, Pond R-2A (Pond Bottom k d ) ,  north side 

SSFL Site, F Sti-eet and 24th Street 
SSFL Site, J Street, south of  Building 055 exhaust stack 

SSFL Site, Bui lding 353, south o f  road 

Rocketdyne S i te  Test k e a  CTL 4, entrance, east side 

Rocketdyne Site. Pond R-2A, northwest side 

S i d  Valley, east end o f  4-0 kenue 

Rocketdyne S i t e  Inter im Retention Pond, south side 

SSFL S i te  Supply Water, Building 003, outside faucet, 
north side 

SSFL S i te  Supply Water, Building 363, washroom faucet 

Rocketdyne Site. Pond R-2A, north side 

Be1 1 Creek a t  Ventura-Los hge les  County Line 

De Soto Site. Building 102 roof  

De Soto Site, Bui lding 104 roof  

SSFL S i t e .  Building 009. west side 

SSFL Site. Bui lding 011, west side 

Rocketdyne S i t e ,  Building 600, Sewage Treatment Plant, 
north side 

Rocketdyne Site, Building 207, Securfty Control Center. 
north side 

SSFL Site. Building 074, south side (L-85 Reactor Fac i l i t y  
SSFL Site. Bui lding 363, Box Shop a t  east side 

SSFL Site, Bui lding 363, west side 

SOT0 - AMBIENT RADIATION DOSIMETER LOCATIONS (TLD) 

De Soto S i t e ,  south o f  Bui lding 102 

requency 
of 

amp1 i nga 

a ~ e e  Code a t  end o f  table 



TABLE 11 

SAWLIkG LOCATION DESCRIPTION 
(Sheet 3 o f  4) 

DS-3 De Soto Si te ,  Qtard Post 1, Bui ld ing 201 

i s t a t i  ona, 

De Soto S i t e ,  northeast comer o f  storage yard fence 

De Soto Si te,  nor th  boundary a t  parking l o t  en t ry  

De Soto Si te,  east  boundary, southeast corner o f  fence 
(State o f  Ca l i fo rn ia  TLD Location) 

De Soto Si te,  south boundary i n  parking l o t  telephone 
pole stay 

De Soto S i t e  a t  Post 004, southwest corner o f  Bui ld ing 101 
(State o f  Cal i forn ia  TLD Location ) 

L (TLD) - 
SSFL Si te,  Bui ld ing 114 on telephone pole 

SSFL Si te ,  SRE Retention Pond on pump motor cont ro l  panel 
on boundary fence 

SSFL Si te,  E lec t r i c  Substation 719 on boundary fence 
(State o f  Ca l i fo rn ia  TLD Location) 

SSFL Si te ,  west boundary on H St reet  

SSFL Si te,  southwest boundary a t  property l i n e  gate 

SSFL Si te,  Bu i ld ing  854 (State o f  Ca l i fo rn ia  TLD 
Location) 

SSFL Si te,  Bu i ld ing  363, nor th  s ide on HPIC monitor 
(State o f  Ca l i fo rn ia  TLD Location) 

DS-2 De Soto Si te ,  west boundary ins ide  water supply enclosure 

05-2 Of fs i te ,  Simi Valley, approximately Tapo Canyon and 
IYalnut Streets 

! (State o f  Ca l i fo rn ia  TLD Location) 

FFSITE (TLDI 

05-3 Offs i te,  San Fernando Valley, Ebrthridge , approximate1 y I Plurrmer St reet  and Vanalden Avenue 

0s-1 

' requencj 
o f  

iampl i nga 

Offs i te,  San Fernando Valley, Chatsworth, approximately 
Oakdal e Avenue and Lassen Street  
(State o f  Ca l i fo rn ia  TLD Location) 

a ~ e e  Code a t  end o f  tab le  

RI/RD85-123 

4 5 



TABLE 11 

~ t a t i  on' 

(15-4 

05-5 

HPI -1 

HPI-2 

ODE - 
sv 
s 
w 
A 

TLD 

D 

M 

Q 
s 
C 

SAWLING LOCATION DESCRIPTION 
(Sheet 4 o f  4) 

Of fs i te ,  Simi Valley, approximately Tapo Canyon and 
Walnut Streets 

Of fs i te ,  Simi Valley, appi-oximatel y Wr inger  Road and 
Highway 118 (State o f  Ca l i fo rn ia  TLD Location) 

Hi gh-Pressure Ion izat ion Chamber h b i e n t  Radiation 
Monitor a t  Bu i ld ing  207, nor th  sfde 

High-Pressure Ion izat ion Chamber M i e n t  Radiation 
Monitor a t  Bu i ld ing  363, nor th  s ide 

So i l  and Vegetation Sample Stat ion 

Sol 1 Smpl e Stat ion 

Water Sample S ta t ion  

A i r  Sampler Stat ion 

Themolmi  nescent Dosimeter 

Dai ly  Sample 

Monthly Sample 

Quarter1 y Smpl e 

Semi annual Smpl  e 

Continuous 

'see Code above 



surface f o r  gross rad ioac t i v i t y  analysis and t o  a depth o f  5 cm f o r  plutonium 

analysis. The s o i l  samples are packaged i n  p l a s t i c  containers and returned t o  

the  laboratory f o r  analysis. 

Sample preparation o f  s o i l  f o r  gross rad ioac t i v i t y  determination consists 

o f  t rans fe r r ing  the  s o i l s  t o  Fyrex beakers and dry ing them i n  a muf f le  furnace 

a t  about 500•‹C f o r  8 h. A f te r  cooling, the s o i l  i s  sieved t o  obtain uniform 

p a r t i c l e  size. Two-gram a l iquo ts  o f  the sieved so i  1 are weighed i n t o  copper 

planchets. The s o i l  i s  wetted i n  the planchet w i t h  alcohol, evenly d i s t r i -  

buted t o  obta in  uniform sample thickness, dried, and counted f o r  alpha and 

beta radiat ion.  

So i l  plutonium analysis i s  performed using a chemically spec i f i c  method 

by a c e r t i f i e d  independent t e s t i n g  laboratory according t o  t he  guide1 ines 

spec i f ied i n  U.S. NRC Regulatory Guide 4.5 t i t l e d  "Measurements o f  Radionu- 

c l i des  i n  the  Environment--Sampling and Analysis o f  Plutonium i n  Soi l . "  

2. Vegetation 

The analysis o f  vegetation, performed as an adjunct t o  the  s o i l  analysis, 

i s  done t o  determine t h e  uptake o f  r ad ioac t i v i t y  by plants. 'These p lan ts  do 

no t  cont r ibute t o  the  human food chain, and there i s  no s i g n i f i c a n t  agr icu l -  

t u r e  o r  grazing i n  t he  imnediate neighborhood o f  e i t h e r  s i t e .  

Vegetation samples obtained i n  the  f i e l d  are of the same perennial p l an t  

types, wherever possible; these are usual ly sunflower o r  w i l d  tobacco. Vege- 

t a t i o n  leaves are str ipped from p lants  and placed i n  waxed cardboard contain- 

e r s  f o r  t rans fe r  t o  t he  laboratory f o r  analysis. Ordinar i ly ,  p l a n t  r o o t  sys- 

tems are no t  analyzed. 

Since the analysis i s  done t o  determine uptake only, and no t  f a l l o u t  

deposition, vegetation i s  f i r s t  washed w i t h  t ap  water t o  remove s o i l  , dust, 

and other fo re ign  matter and then thoroughly r insed w i t h  d i s t i l l e d  water. 



Washed vegetation i s  vacuumdried i n  tared beakers a t  100'C f o r  24 h f o r  dry 

weight determination, then ashed i n  a muff le furnace a t  about 500'C f o r  8 h. 

producing a completely burned ash. One-gram a l iquo ts  o f  pulver ized ash from 

each beaker are weighed i n t o  copper planchets. The vegetation ash i s  wetted 

i n t h e  planchet w i t h  alcohol , even1 y d i s t r i bu ted  t o  ob ta in  uniform sample 

thickness, dried, and counted f o r  alpha and beta radiat ion. The dry/ash 

weight r a t i o  i s  used f o r  determining the equivalent d ry  weight gross radio- 

a c t i v i t y  -concentration value. The moisture content o f  the vegetation i s  about 
80% o f  t o t a l  p l a n t  weight. 

3. Water - 
Surface and supply water samples are obtained monthly a t  the De Soto and 

SSFL s i t e s  and from Be1 1 Creek. lhe water i s  drawn i n t o  1-1 iter polyethylene 
bo t t l es  and transferred t o  the  laboratory. 

F i ve -hundred f l i l l i l i t e r  volusles o f  water a re  evaporated t o  dryness i n  

c r y s t a l l i z i n g  dishes a t  about 90'C. The residual  s a l t s  are redissolved i n t o  

d i s t i l l e d  water, t ransferred t o  planchets, d r i e d  under heat lamps, and counted 

f o r  alpha and beta radiation. 

4. hnbient A i r  

A i r  sampling i s  perfonned continuously a t  the  De Soto and SSFL s i t e s  w i th  

continuous a i r  samplers operating on 2 4 4  s a p 1  i n g  cycles. Airborne par t icu-  
l a t e  rad ioac t i v i t y  i s  co l lec ted  on Type A/E glass f i b e r  f i l t e r  media, which 

a re  autcinatical ly changed d a i l y  a t  the  end o f  each sampling per iod (midnight). 

The samples are counted f o r  alpha and beta rad ia t ion  fol lowing a minimum 1 2 0 4  
3 decay period. l he  volume o f  a t yp i ca l  d a i l y  ambient a i r  sample i s  about 25 m . 

Figure 8 i s  a graph o f  the  weekly averaged long- l ived alpha and beta 

ambient a i r  r ad ioac t i v i t y  concentrations f o r  t h e  De Soto and SSFL s i t e s  during 

1984. The d a i l y  data were mathematically smoothed i n  a moving weekly average 
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Figure 8. Weekly, Monthly, and Annual Averaged Long-Lived Airborne Radioact iv i ty  a t  the 
De Soto and Santa Susana F i e l d  Laboratories S i tes  - 1984 



o f  d a i l y  data f o r  the year. The average alpha and beta rad ioac t i v i t y  concen- 

t ra t i ons  f o r  each month are indicated by hor izontal  bars. The graph shows 

small decreasing trends i n  airborne rad ioac t i v i t y  dur ing the  f i r s t  and fou r th  

quarters, w i t h  a small 1 ncrease i n  the simmer; however, overa l l  l eve l s  were 

general ly constant f o r  the  year. Several t rans ient  peak concentration l eve l s  

were observed w i t h i n  the  general trend. This a c t i v i t y  i s  a t t r i bu ted  t o  natur- 
a l l y  occurr ing airborne rad ioact ive mater ia ls and. t o  a minor degree, t o  

residual aged f a l l o u t  from past fore ign atmospheric t es t s  o f  nuclear devices. 
7 137& 

Nuclides i d e n t i f i e d  i n  a i r  samples co l lected dur ing 1984 include Be, 
and 40~, plus several o f  the  na tura l l y  occurring radionuclides from the 

uranium and thorium series. While the data f o r  airborne alpha a c t i v i t y  are 

nearly a l l  below the minimm detection l e v e l  f o r  a s ing le sample, averaging 

values from 9 d a i l y  a i r  samples over 7 consecutive days and over calendar 

months reveals the long-term behavior o f  t h i s  a c t i v i t y ,  which f o r  1984 shows 
r e l a t i v e l y  constant leve l  s w i t h  t h e  exception o f  depressed airborne alpha 

rad ioac t i v i t y  coincident w i t h  periods o f  r a i n f a l l .  

C. COUNTING AND CALIBRATION 

Environmental so i l ,  vegetation, water, and ambient a i r  samples are coun- 

t e d  f o r  alpha and beta rad ia t ion  w i t h  a low-background gas f low proport ional 

counting system. The system i s  capable o f  simultaneously counting both alpha 

and background corrected o r  n e t  beta radiation. The sampledetector configu- 

r a t i o n  provides a near ly 2 r  geometry. The thin-window detector i s cont inual ly  
purged w i th  methane counting gas. A preset t ime mode o f  operation i s  used f o r  

a l l  samples. The m i n i m  detection l eve l s  shown i n  Table 12 are those f o r  a 

sing1 e smp l  e detemined by  us ing t yp i ca l  values f o r  counting time, system 

e f f i c ienc fes  f o r  detecting alpha and beta radiat ion. background count ra tes  

(approximately 0.05 cpm a and 1.0 cpm 01, and sample size. For the  table, the 
mininnrn s t a t i s t i c a l l y  significant amount o f  rad ioac t iv i t y ,  i r respect ive o f  

sample configuration. i s  taken as t h a t  amount equal i n  count r a t e  t o  three 

tfmes the standard deviat ion o f  the system background count rate. 



TABLE 12 

MINIMUM RADIOACTIVITY DETECTIOk LEVELS (MDLs) 

~so7;le ikt;v 
Vegetation i a 

Minimum Getection Level 

(2.3 - + 1 .4) 10-6 pCi/g 

(2.3 - + 1.2) 10-7 d i / g  

(2.3 - + 1.3) 10-6 pCi/g ash 

(3.6 - + 1.8) 10-7 pCi/g ash 

(6.4 2 3.9) 16-9 ~ C i k l  

(6.4 - + 3.21 1 0 - 1 0 p ~ i / m l  

(6.4 - + 3.8) 10-15 p C i h l  

(1.3 - + 0.6) 10-14 p C i / m l  

Counting system e f f i c i enc ies  are determined rou t ine ly  w i t h  Ra-D+E+F (w i th  

alpha absorber), 3 6 ~ 1 ,  230~h, 2 3 5 ~ ,  and 2 3 9 ~ u  standard sources and w i th  4 0 ~ ,  

i n  the form o f  standard reagent-grade K C I ,  which i s  used t o  simulate s o i l  and 

vegetation samples, and w i t h  s o i l  containing known amounts o f  f u l l y  enriched 

urani urn. 

Self-absorption standards f o r  beta counting are made by d iv id ing  sieved 

KC1 i n t o  samples t h a t  increase i n  mass by 200-mg increments, from 100 t o  

3000 mg. The samples are placed i n  copper planchets o f  the type used f o r  

environmental samples and are counted. The r a t i o  o f  sample a c t i v i t y  t o  the 

observed ne t  count r a t e  f o r  each sample i s  p lo t ted  as. a funct ion o f  sample 

mass,and a smooth curve i s  drawn through these points. The correct ion f ac to r  

( r a t i o )  corresponding t o  the  mass of envirormental samples i s  then obtained 

from the graph. The product o f  the  correct ion f ac to r  and the  n e t  sample count 

r a t e  y i e l d s  the sample a c t i v i t y  (dpm). This r t h o d  has been proven usable by 

applying i t  t o  various-sized a l iquots  o f  uniformly mixed environmental samples 

and observing t h a t  the resu l tan t  spec i f ic  a c t i v i t i e s  f e l l  w i t h i n  the expected 

s t a t i s t i c a l  counting er ror ,  showing the  absence o f  any systematic bias. 



Since the  observed r a d i o a c t i v i t y  i n  environmental samples i s p r imar i l y  

the r e s u l t  o f  natural  sources and weapons tes t i ng  and i s  a t  such low concen- 
t ra t ions ,  no e f f o r t  i s  nonnall y made t o  i d e n t i f y  ind iv idua l  radionuclides. 

The detect ion o f  s i g n i f i c a n t  1 evels o f  r ad ioac t i v i t y  would 1 ead t o  an inves t i -  

gat!on o f  t he  rad ioact ive mater ia l  involved, t he  sources, and the  possible 

causes. 

D . NONRADIOACTIVE MATERIALS 

The Rocketdyne D iv is ion  o f  Rockwell In ternat ional  Corporation has f i l e d  

a Report o f  Waste Discharge w i t h  the  Cal i forn ia  Regional Water Qua l i t y  Control 

Board and has been granted a National Pol lu tant  Discharge El iminat ion System 
permit  t o  discharge wastewater, pursuant t o  Section 402 o f  t he  Federal I ia ter  

Po l lu t ion  Control Act. The permit, NPDES No. CA0001309, which became effec- 

t i v e  27 September 1976, was renewed w i t h  minor changes e f f e c t i v e  17  September 

1984. This p e m i t  covers discharge o f  overf low and s t o m  runo f f  from water 

reclamation re ten t ion  ponds i n t o  B e l l  Creek. Discharge general ly occurs only 

dur ing and i m d i a t e l y  a f t e r  periods o f  heavy r a i n f a l l  o r  during extended 
periods o f  rocket  engine test ing.  

Only one o f  t he  re ten t i on  ponds receives i n f l u e n t  from the  nuclear oper- 

a t i n g  areas of  the  SSFL s i te .  It i s  i d e n t i f i e d  as re ten t ion  Pond R-2A, Water 
Sample S ta t ion  W-12 i n  Table 11. 

The i n f l u e n t  includes sewage treatment p l a n t  o u t f a l l  and surface runo f f  

water. Bab-type water samples taken a t  t he  re ten t i on  pond p r i o r  t o  a d i s -  

charge are analyzed by a Cal i forn ia  State c e r t i f i e d  analy t ica l  t e s t i n g  labor-  
a to ry  f o r  nonradioactive chemical const i tu tents  and f o r  rad ioact iv i ty .  lhe  
spec i f i c  const i tuents analyzed for, and t h e i r  respective 1 imi ta t ions i n  dis-  

charged wastewater, are presented i n  Appendix C. Wastewater o r i g i na t i ng  from 
f a c i l i t i e s  located throughout the  SSFL s i t e  i s  co l lec ted  a t  the re ten t ion  pond. 

The p o i n t  o f  o r i g i n  o f  small amounts o f  most nonradioactive const i tuents nor- 

mal ly  found i n  wastewater i s  d i f f i c u l t  t o  detennjne; however, i n  the event o f  



excessive amounts o f  any o f  these mater ia ls i n  wastewater, the  o r i g i n  could be 

determined from the knowledge o f  f a c i l i t y  operations invo lv ing t h e i r  use. 

Thirteen o f f s i  t e  discharges o f  wastewater from pond R-2A occurred dur ing 1984. 

I n  addi t ion t o  the  wastewater discharge 1 imitat ions,  atmospheric p o l l  u- 

t a n t  discharge l i m i t a t i o n s  were imposed by Ventura County A i r  po l lu t ion  Con- 

t r o l  D i s t r i c t  Permi t 0271 on two natura l -gas/o i l - f i red sodium heaters operated 

by ETEC. The l i m i t a t i o n s  are 2.47 tonsbear  f o r  reac t i ve  organic compounds, 

21 5.21 tons/year f o r  oxides o f  nitrogen, 16.41 tons/year for  part iculates,  

106.26 tonshea r  f o r  oxide o f  su l fu r ,  and 24.87 tonsbea r  f o r  carbon dioxide. 

Based on fue l  consumption records f o r  t h i s  f a c i l i t y  dur ing 1984, there was 

essenta i l l  y no discharge t o  the  atmosphere i n  comparison w i t h  t he  discharge 

1 i m i  ts .  During 1985, the APCD permit w i l l  be renegotiated w i t h  Ventura County 

w i t h  t he  expectation o f  more r e s t r i c t i v e  p o l l u t a n t  discharge l im i t a t i ons .  



V. EFFLUENT KONITORING PROGRAM 

Ef f luents  t h a t  may contain radioact ive mater ia l  are generated a t  Rocket- 

dyne D iv is ion  f a c i l i t i e s  as the  resul t o f  operations performed under cont ract  

t o  DOE, under NRC Special Nuclear Hater ia ls  License SNM-21, and under State o f  

Ca l i fo rn ia  Radioactive Mater ia l  License 0015-70. lhe  spec i f i c  f a c i l i t i e s  are 

i d e n t i f i e d  as Bui ld ings 020, 021, 022, and 055 a t  the  Santa Susana s i te ,  SSFL, 

and Bu i ld ing  104 (previously i d e n t i f i e d  as 004) a t  t he  De Soto F a c i l i t y .  

A. TREATMENT AND HANDLING 

Waste streams released t o  unrest r ic ted areas are l i m i t e d  i n  a l l  cases t o  

atmospheric emissions. No contaminated l i q u i d s  are discharged t o  unrest r ic ted 

areas. 

The 1  eve1 of  r ad ioac t i v i t y  contained i n  a1 1  atmospheric emissions i s  

reduced t o  t he  lowest value by passing the  emissions through c e r t i f i e d ,  high- 

e f f i c iency  par t i cu la te  a i r  (HEPA) f i l t e r s .  These emissions are sampled f o r  
pa r t i cu la te  radioact ive mater ia ls  by means o f  continuously operating stack 

exhaust samplers a t  the po in ts  o f  release. I n  addi t ion,  stack monitors 

i n s t a l l e d  a t  Buildings 020, 022, and 055 provide automatic alarm capab i l i t y  i n 

the event o f  the release o f  gaseous o r  par t i cu la te  a c t i v i t y  from Bui ld ing 020 

and pa r t i cu la te  a c t i v i t y  from Buildings 022 and 055. h e  hEPA f i l t e r s  used 
f o r  f i l t e r i n g  atmospheric emissions are a t  l e a s t  99.97% e f f i c i e n t  f o r  par- 

t i c l e s  0.3 m i n  diameter. Pa r t i c l e  f i l t r a t i o n  e f f i c i ency  increases f o r  par- 

t i c l e s  above and below t h i s  size. 

The average concentration and t o t a l  r a d i o a c t i v i t y  i n  atmospheric emis- 

sions t o  unrest r ic ted areas a re  shown i n  Table 13. lhe  effectiveness o f  the  

a i r  cleaning systems i s  evident from the f a c t  t h a t  i n  most cases the atmos- 
pher ic  emissions a re  l ess  rad ioact ive than i s  ambient a i r .  The t o t a l  shows 

t h a t  no s ign i f i can t  quant i t ies  o f  r ad ioac t i v i t y  were released i n  1984. 



TABLE 1 3  

ATMOSPHERIC EMISSIONS TO UNRESTRICTED AREAS--1984 

Sawling 
A roxlmte Period 

A proxlmte % n l l m  Annual M a x i m  
!missions Detection Average Observed 

Actlvi t# Level Concentration Concentrat+on "?* Mmitored OlClh l )  (uCl/nl) ( u C l h l )  

055 2.6 x 108 o 2.9 x 10-l6 1.6 x 10-l6 1.5 x 1 0 - l ~  
ssn 

0 9.6 x 10-l6 3.8 x 1.0 x lo-14 

l o w 1  1.1 x 109 10-1 

Annual rvera a d l e n t  
a i r  radio t b t y  con- a 

1984 
3 centratto i p C i h l )  - 

B 

Total 
Radio- 

ac t lv l ty  
Re1 eased 

(C1) 

Perrent 

Activi ty 

'Assuing a l l  radioactivi ty det ted i s  fm Rocketdyne uclear o rations. 
Gulde: O+ Soto site: 3 x 10-fi W l h l  alpha, 3 x 10-18 )rCi/ml ge eta; 10 CFR fl Appendix 8. 

S S L  slte: 6 x lo-14 uClhl a1 ha 3 x 10-l1 uCih l  beta, 3 x 10- p C l h l  beta (055 only); 
10 CFR 20 Appendix 1. EAC-17. and DOE Order 5480.1 Chapter X I .  

b~veragwl result fo r  7-day (202 4) De Soto continuous a i r  sap ler .  
CNatural radloactlvl ty contained i n  equivalent volume of a i r  dlxharged through exhaust systems after 
f l l tration. 
Mote: A l l  release polntr are a t  the stack exit. 



B. FACILITY DESCRIPTIONS 

1. De Soto S i t e  

a. Bui ld ing 104--Cal i f o r n i a  State Licensed A c t i v i t i e s  

Operations a t  Bui ld ing 104 t h a t  may generate rad ioact ive e f f l uen ts  con- 

s i s t  o f  research studies i n  appl ied physics and physical chemistry. Only 
atmospheric emi ssions are released f rm the bu i l d i ng  t o  uncontrol led areas. 

Major quant i t ies  of  radionucl ides  present i n  encapsulated form are l i m i t e d  t o  

6 0 ~ o .  Small amounts o f  i r r ad ia ted  meta l lurg ica l  samples and depleted 

uranium are used f o r  research purposes. 

2. Santa Susana F i e l d  Laboratories S i t e  

a. Bui ld ing 020--NRC and Ca l i fo rn ia  State Licensed A c t i v i t i e s  

Operations a t  Bui ld ing 020 t h a t  may generate radioact ive e f f l uen ts  con- 
s i s t  o f  h o t  c e l l  examination and decladding o f  i r r a d i a t e d  nuclear f ue l s  and 

examination o f  reactor  cmponents. Only atmospheric emissions are released 
from the  bu i l d i ng  t o  uncontrol led areas. lhe discharge may contain par t icu-  

l a t e  mater ia l ,  as we l l  as radioacive gases, depending on the  operations being 

performed and the  h i s to ry  o f  t he  i r r a d i a t e d  fue l  o r  o ther  material.  No radio- 

ac t i ve  1 i q u i d  waste i s  released from the  f a c i i i t y .  Radioactive mater ia l  

handled i n unencapsulated form i n  t h i  s f a c i l i t y  includes the  fo l lowing rad i  o- 

nuclides: Th, U. Pu, as const i tuents i n  the various fue l  materials; and 

13'Cs, 90~r, 85~r, and 147h as mixed f i s s i o n  products. 

b. Bui ld ings 021 and 022--DOE Contract A c t i v i t i e s  

Operations a t  Bui ld ings 021 and 022 t h a t  may generate radfoact ive e f f l u -  

ents  cons is t  o f  t he  processing, packaging, and temporary storage o f  l i q u i d  and 

dry radioacive waste mater ia l  f o r  disposal. Only atnospheric emissions are 



released from the bui ld ing t o  uncontrolled areas. No radioactive l i q u i d  waste 

i s  released from the f a c i l i t y .  Nuclear fuel material handled i n  encapsulated 
137k, 90Sr, '=~r, o r  unencapsul ated form contains uranium and p l  utoni um plus 

and 147Fm as mixed f i ss ion  products. 

c. Bui lding 055--NRC and Cal i forn ia State Licensed Ac t i v i t i es  

Operations a t  Building 055 that  may generate radioactive effluents con- 

s i s t  o f  converting UC waste t o  the oxide state and decannissioning and decon- 

tamination o f  the f a c i l i t y  and equipment pending release f o r  unrestricted use. 

On1 y atmospheric emissions are released f r o m  the f a c i l i t y  t o  uncontrolled 

areas. No radioactive 1 iqu id  waste i s  released fm the f ac i l i t y .  

The various fuel materials t ha t  have been used a t  the f a c i l i t y  (depleted 

and enriched uraniun and plutoniun) contained the f o l l  w i n g  radionucli des: U 

plus 2 3 8 ~ ~ ,  2 3 9 ~ ,  240~u, and 241h. No i r radiated fue l  l ~ a t e r i a l s  have 
been processed a t  the f a c i l i t y .  

C. ESTIMATION OF GENERAL POPULATION DOSE ATTRIBUTABLE TO NUCLEAR 

OPERATIONS- -1 984 

The Los Angeles basin i s  a semiarid region whose climate i s  controlled 

pr imar i ly  by the semipermanent Pacific high-pressure c e l l  t h a t  extends from 

Hawaii t o  the southern Cal i forn ia coast. The seasonal changes i n  the posit ion 

o f  t h l  s c e l l  great ly influence the weather conditions i n  t h i s  area. Uuring 

the s-r months, the high-pressure c e l l  i s  displaced t o  the north. This 

resu l ts  i n  most1 y c lear  skies w i th  1 ittl e precipitation. During the winter, 
the c e l l  moves su f f i c ien t l y  souttward t o  allow sune Paci f ic  lows wi th t he i r  

associated f ronta l  systems t o  love i n t o  the area. % i s  produces l i g h t  t o  
moderate precip i tat ion w i t h  northerly and northwesterly winds. 

The release o f  airborne material a t  the De Soto s i t e  f o r  supller season 

weather condi t ions would generally be under a subsidence inversion i n t o  an 



atmosphere t h a t  i s typ ica l  o f  s l i g h t  neutral  t o  lapse conditions. Nocturnal 

cool ing inversions, although present, are r e l a t i v e l y  shallow i n  extent. Dur- 

i n g  the sumner, a subsidence inversion i s  present almost every day. The base 

and top o f  t h i s  invers ion usual ly l i e  below the e levat ion o f  the SSFL s i t e .  

Thus, any atmospheric release from the SSFL s i t e  under t h i s  condi t ion would 

r e s u l t  i n  Pasqui l l  Type D l o f t i n g  d i f f us ion  condit ions above the  inversion and 

considerable atmospheric dispersion, p r i o r  t o  any d i f f u s i o n  through the  inver-  

sion i n t o  the S i m i  o r  San Fernando Valleys. I n  the winter  season, the Pac i f i c  

high-pressure c e l l  s h i f t s  t o  the  south and the  subsidence inversion i s  usual ly 

absent. The.surface a i r  f low i s  then dominated by f r on ta l  a c t i v i t y  moving 

through the area t o  the  east, resu l t ing  i n  high-pressure systems i n  the great 

basin region. Frontal passages through the area during winter  are general ly 

accompanied by prec ip i ta t ion.  Diffusion character is t ics  are h igh ly  var iable 

depending on the loca t ion  of  the front. Generally, a 1 i g h t  t o  moderate south- 

westerly wind precedes these f ron ta l  passages, in t roduc ing a strong onshore 

f low o f  marine a i r  and producing lapse ra tes t h a t  are s l i g h t l y  unstable. k ind 

speeds increase as the f ron ta l  systems approach, enhancing d i f fus ion.  The 

d i f f u s i o n  character is t ics  of the f ronta l  passsage are 1 apse condit ions w i th  

l i g h t  t o  moderate nor ther ly  winds. Locally, average wind speeds f o r  the var- 

ious s t a b i l i t y  categories range from 0 t o  about 4.4 m/s w i t h  the greatest f r e -  

quency occurr ing f o r  winds from the  nor th  t o  northwest sectors. Local popul a- 
t i o n  d i s t r i b u t i o n  estimates projected f o r  1986, based on the 1980 federal cen- 

sus and on d i r e c t  observation o f  nearby residences, f o r  areas surrounding the 

SSFL s i t e  and out  t o  80 km f o r  16 sectors are shown i n  Figures 9-11. 

The downwind concentration o f  radioact ive mater ia l  emissions t o  the 

atmosphere during 1984 from each o f  the three major Rocketdyne nuclear f a c i l i -  

t i e s  has been calculated w i t h  the AIRDOS-EPA computer code using s i te -spec i f i c  

i npu t  data. 

To determine the maximum rad ioac t i v i t y  concentrations a t  the s i t e  

boundary l oca t i on  nearest t o  each release p o i n t  and a t  the  nearest r e s i -  

dence, a mean wind speed o f  2.2 m/s f o r  each s t a b i l i t y  c lass was assumed and 



Figure 9. Santa Susana F i e l d  Laboratories S i t e  Centered 
Demography t o  8 km Distance 
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Figure 10. Santa Susana Field Laboratories Site Centered 
Demography to 16 km Distance 



Figure 11. Santa Susan8 Field laboratories S i te  Centered 
Demography t o  80 km Distance 

(heavily populated areas are shown by shading ) 



used t o  evaluate the  plume cen te r l ine  (maximum) concentrations toward the  sec- 

t o r  i n  which those locat ions l i e .  The 80-km concentration was calculated f o r  

t he  greatest  wind frequency, which i s  toward a nor ther ly  direct ion.  lhe  con- 

cent ra t ion estimates are shown i n  Table 14, and both in te rna l  and external 

r ad ia t i on  dose estimates are shown i n  Table 15. The i n te rna l  dose calcul  a- 

t i ons  assume a constant unsheltered exposure throughout the year and therefore 

considerably overestimate t he  actual  annual averaged and doses. lhese are 

shown as ranges o f  estimated doses because o f  the great v a r i a b i l i t y  o f  disper- 

s ion  calculat ions.  The external  dose ca lcu la t ions assume t h a t  di f ferences i n  

TLO readings represent t r ue  di f ferences i n  l oca l  exposure. These differences 

are extrapolated t o  the  boundary and nearest residence using an inverse square 

distance r e l a t i o n  from an assumed source o f  radiat ion.  However, these dose 

estimates are so small re1 a t i v e  t o  the  v a r i a b i l i t y  and uncertainty i n the  

measurements t h a t  they probably do n o t  represent rea l  doses b u t  are ra ther  the 

r e s u l t  o f  the  assumptions and the  analysis process. I n  short, doses a t  the  

s i t e  boundaries and beyond are too small t o  be measurable. 

- -- 

a~ssume = 2.2 m/s average wind speed, wind d i rec t i on  averaged f o r  f u l l  year. 

TABLE 14  

MAXIMUM CONCENTRATIONS OF ATMOSPHERIC EMISSIONS--1964 

Release 
Rate 

( C i  /year) 

1.0 x lo-6 

4 . 5 x 1 0 - ~  

3 . 7 ~  lo-! 

l . O x 1 0 - ~  

Distance (m ) t o  

Boundary 

200 W 

305NW 

350NW 

400NW 

Downwind Concentation (PC~  km3)a 

Residence 

315 SW 

1900SE 

2300SE 

l830SE 

80 km 

3.1 x 10-l9 

x 1 0 - l 9  

Boundary 

5.0 x 10-lg 

Residence 

1.3 x 10-l9 

4 .7x10-191.6x10-190.21 

1 . 4 x 1 0 - 1 9 0 . 7 x 1 0 - 1 9 0 . 1 4 x 1 0 - 1 9  

2 . 4 ~ 1 0 - ~ ~ 0 . 5 ~ 1 0 - ~ ~ 0 ; 0 5 ~ 1 0 - ~ ~  



The general population man-rem dose estimates are calculated from the  

demographic d i s t r i b u t i o n  and the  sector t o t a l  i nha la t i on  in take (man-pCi/year) 

generated by AIRDOS-EPA, which uses release rate,  wind speed, wind d i rec t i on  

and frequency, inversion, lapse, and e f f ec t i ve  stack height parameters as i n -  

p u t  data. Population dose estimates centered on the  SSFL s i t e  are presented 

i n  Table 16. Inhalat ion i s  the only s i gn i f i can t  exposure pathway l i k e l y  t o  

ex i s t ,  w i t h  lung the  c r i t i c a l  organ f o r  U and Pu, and bone f o r  Sr. lhe doses 
reported f o r  SSFL s i t e  emissions are suaned f o r  a l l  release po in ts  and 

nuclides. 

TABLE 15 

MAXIMUM INDIVIDUAL ANNUAL DDSE--1984 

The estimated o f f s i t e  doses are extremely low compared w i t h  the maximum 

permissible exposures recommended f o r  the  general population. These maxiraum 
permissible values are 3 remlyear f o r  bone and 1.5 mrem/year f o r  the  lung f o r  

an indiv idual .  The general population values are one-third o f  the ind iv idua l  

exposures. The maximum estimated in te rna l  and external exposures fo r  1984 a t  

the De Soto and Santa Susana s i t e  boundaries t o  an ind iv idua l  and a t  the  near- 

e s t  residence are shown i n  Table 15. Estimated i n te rna l  rad ia t ion  doses due 
t o  atmospheric emission o f  rad ioact ive mater ia ls from De Soto and the  SSFL 

nuclear f a c i l i t i e s  are a small f r a c t i o n  o f  the recommended l i m i t s  and are f a r  

below doses due t o  i n te rna l  exposure t o  natura l  r a d i o a c t i v i t y  i n  a i r .  

S i t e  

D e S 0 t o  

SSFL 

Natural 
I 

Interna l  Exposure (mrem) 

Boundary Residence 

( 0 . 0 4 t 0 1 9 ) x 1 0 - 3  ~ ~ 0 . 0 1 t 0 5 ) x 1 ~ ~ 3  

(0.002 t o  2.9) x 10-31(0.0Dl t o  0.9) x 

80-1 30 

External Dose (mreml 

Boundary 

7 + 1 1  - 

1 - + 1.1 

Residence 

2.3 - 

0.04 - + 0.04 

100-1 20 
I 



TABLE 16 

POPULATION DOSE ESTIMATES FOR ATMOSPHERIC EMISSIONS FROM SSFL FACILITIES--1 984 

22.5' 
Sect01 

N 

NNW 

NU 

ilNU 

il 

Y SW 

SY 

SSW 

s 

SSE 

SE 

ESE 

Dose t o  Receptor Population Segnent (man-rem) 

Average indlvidual- dose = 5.6 x 1 0 - ~ ~ r e m  f o r  the 80-kn radius area t o t a l  population. 



The external exposures, above background, a re  based on t h e  greatest  

a l t i tude-adjusted exposure measured by a s ing le  dosimeter colnpared w i t h  

average adjusted o f f s i t e  measurements. The mean adjusted value f o r  f i v e  

o f f s i t e  dosimeters was 101 mrem w i t h  a maximum observed value o f  109 mrem. 

Boundary exposures assume 100% occupancy. whereas the  actual  presence o f  

persons a t  the boundary i s  ra re  o r  nonexistent. Review o f  the  data ind icates 

t h a t  these derived values a re  n o t  s t a t i s t i c a l l y  d i f f e r e n t  f r o m  zero, as shown 

by the uncer ta in t ies  being greater than the reported value, b u t  r e s u l t  from 

assumptions i n  the  analysis. These values are l e s s  than 2% o f  the  permissible 

leve l  o f  rad ia t ion  i n  unrest r ic ted areas o f  500 rnrem per  year  t o  any 
i nd iv idua l  as spec i f ied  i n  10 CFR 20.105, CAC-17 Section 30268, and DOE Order 

5480.1, Chapter XI .  Par t  4. b. 



APPENDIX A 

COWARISON OF ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1984 IJITH PREVIOUS YEARS 

This sect ion compares environmental monitoring resu l t s  f o r  calendar year 

1984 w i t h  previous annual data. 

The data presented i n  Tables A-1 through A-5 sunmarize past annual aver- 

age rad ioac t i v i t y  concentrations. These data show the  e f f ec t s  o f  botn the 

short-1 ived and 1 ong-1 ived radioact ive fa1 l o u t  f rom nuclear weapons tes t s  

superimposed on the natural  r ad ioac t i v i t y  inherent i n  the  various sample types. 

Over the considerable per iod of time t h a t  the envfronmental program has 

been i n  operation, evolut ionary changes have been made i n  order t o  provide 

more e f f ec t i ve  data. I n  some cases, t h i s  i s  read i l y  apparent i n  the data. 

For example, i n  Tab1 e A-1 , a small b u t  abrupt increase i n  the  a1 pha a c t i v i t y  

reported f o r  s o i l  occurs i n  1971. This increase, which i s  observed i n  both 

the onsi t e  and the o f f s i t e  samples, resu l ted from use o f  an improved counting 

system w i t h  a th inner  sample configuration. The th inner  sample increases the 

s e n s i t i v i t y  of  the  detector t o  a l p h a w i t t i n g  radionucl ides i n  the  sample, 

thus producing a higher measured spec i f i c  radiat ion.  

S imi lar ly ,  p r i o r  t o  1971 . gross a c t i v i t y  i n  ambient a i r  was measured, 

inc lud ing both alpha and beta a c t i v i t y .  I n  1971, measurements were begun 

which allowed separate i d e n t i f i c a t i o n  o f  these two types o f  radiat ion.  

I n  1984, reca l ib ra t ion  o f  the alpha counting method f o r  t h i ck  samples 

was achieved, resu l t i ng  i n  determination o f  the  absolute alpha a c t i v i t y  i n  

these samples ra ther  than the r e l a t i v e  values previously used f o r  monitoring 

purposes. Comparison o f  the  values f o r  1984 as determined by the  r e l a t i v e  

method w i t h  those f o r  p r i o r  years shows no s i g n i f i c a n t  dif ference. 



The ambient rad ia t ion  monitoring resu l t s  continued a downward t rend t h a t  

appears t o  be rea l  b u t  unrelated t o  operations onsite. Independent measure- 

ments and intercomparisons support the  values measured by t he  bulb-type dosi-  

meters. With the exception o f  apparent changes resu l t i ng  from improvements i n  

ana ly t i ca l  methods and i n te rp re ta t i on  o f  the  data, the  s o i l ,  vegetation, 

water, and a i r  r ad ioac t i v i t y  resu l t s  are notably constant over the past 

20 years. I n  par t i cu la r ,  environmental r a d i o a c t i v i t y  data fo r  the  De Soto 

s i t e  shou no reduct ion i n  the measured l eve l s  below those t h a t  had been 

observed dur ing the fue l  fabr ica t ion  operations t h a t  were discontinued i n  1982. 

For a l l  types o f  samples, the data ind ica te  t h a t  there i s  no concen- 

t r a t e d  l o c a l  source o f  unnatural r ad ioac t i v i t y  i n  the  environment. Also, the  

s i m i l a r i t y  between ons i te  and o f f s i t e  resu l ts  f u r t he r  ind icates t h a t  Rockwell 

operations cont r ibute essenti a1 1 y nothing t o  general envi ronrnental rad i  o- 
a c t i v i t y .  



- 

Year - 
1 984a 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1966 

1965. - 

TABLE A-1 

SO1 L RADIOACTIVITY DATA--1965 THROUGH 1984 

Onsi e Average 
(10-2 11Ci/g ash) 

Number o f  
Samples 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

144 

Of fs i  t e  Average 
(10-6 11Ci/g ash) 

Number o f  
Samples 

"he change i n  alpha a c t i v i t y  f o r  1984 i s  t he  r e s u l t ' o f  an 
improved c a l i b r a t i o n  method t h a t  provides a t r u e  measure o f  
alpha a c t i v i t y ' i n  t h i ck  samples ra ther  than the r e l a t i v e  
values used previously. This i s  discussed i n  d e t a i l  i n  
Par t  111. Section A. Values f o r  1984 using the  p r i o r  method 
would be 0.65 f o r  t he  ons i te  average and 0.66 f o r  t he  o f f s i t e  
average. 



TABLE A- 2 

VEGETATION RADIOACTIVITY DATA--1965 THROUGH 1984 - 

Year - 
1 984a 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1966 

1965 - 

- 

Onsi e Average 
(10-1 uCl/g ash) 

Offsi t e  Average 
(10-6 vCi/g ash) 

h b e r  o f  
Samples 

Nusnber of 
Samples 

aThe change i n  alpha a c t i v i t y  f o r  1984 i s  the r e s u l t  o f  an 
improved c a l i b r a t i o n  method t h a t  provides a t r u e  measure o f  
alpha a c t i v i t y  i n  t h i c k  samples rather  than the r e l a t i v e  
values used previously. This i s  discussed i n  d e t a i l  i n 
Par t  111, Section A. Values f o r  1984 uslng the p r i o r  method 
would be 0.21 f o r  t h e  ons i te  average and 0.21 f o r  the  o f f -  
s i t e  average. 



TABLE A-3 

SSFL SITE SUPPLY WATER RADIOACTIVITY DATA-- 
1965 THROUGH 1984 - 

Year - 
1 984a 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1966 

1965 

Nmber o f  
Sarnpl e s 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

Average a 
(10-9 ~ C i h l )  

Average e 
(10-9 ~ C i h n l  l) 

aThe change i n  alpha a c t i v i t y  f o r  1984 i s  the r e s u l t  o f  an 
improved ca l i b ra t i on  method t h a t  provides a t rue  measure o f  
alpha a c t i v i t y  i n  t h i ck  samples ra ther  than the r e l a t i v e  
values used previously. This i s  discussed i n  d e t a i l  i n  
Part  111, Section A. The value f o r  1984 using the p r i o r  
method would be 0.1 5. 



TABLE A-4 

BELL CREEK AND ROCKETDYNE D IV IS ION RETENTION POND 
RADIOACTIVITY WTA--1966 THROUGH 1 9 8 4  

-, . .,. . -. -- . , , , ,., ,- . 
F inal  Retention Pond 

R-2A Yater 
12 

-- , 

In te r im Retentlon 
Pond Yater 

6 
Be l l  Cnck Mud 

54 
Be l l  Creek Vegetation 

54 
Be l l  Creek Yater 

16 
, . . , . . . 

Number 
O f  

Samples 

12 

12 

12 

12 

12 
12 

12 

12 

12 

12 

12 

12 

12 
12 

12 

11 
12 

10 

8 
-.- 

A rage 
I l O - k e ~ i / m l  I 

'The chrnge i n  alphr a c t i v i t y  fo r  1984 i s  the resu l t  of an i lpmved c a l i b r r t i o n  method t h a t  pmvidec a true r a s u n  of alpha a c t i v i t y  i n  th ick 
s q l e s  rather  than the re l a t i ve  values used previously. This i s  discussed i n  de ta i l  i n  Part 111. Section A. Values fo r  1984 using the p r io r  
uethod would be as follows: 

Be l l  Creek u d :  0.55 Interim Retention Pond: 0.07 
Be l l  C w k  vegetation: 0.09 Final  Retention Pond: 0.002 
Be l l  Creek water: 0.07 



TABLE A- 5 
AMBIENT A I R  RADIOACTIVITY CONCENTRATION DATA--1965 THROUGH 1984 

Year 

Oe Soto#te Average 
(10- ~ C i h l )  

Number of  
Samples 

712 

644 

727 

704 

685 

697 

713 

72 9 

719 

709 

663 

715 

708 

730 

668 

687 

6 50 

712 

706 

483 

SSFL Si$e Average 
(10- 1;Cihnl) 

Number o f  
Sampl e s B 

0.024 

0.023 

0.022 

t o  .12 

t0.035 

to. 020 

t0.088 

t o  .17 

to.11 

to. 073 

t0.16 

t0.038 

0.14 

0.33 

0.36 

0.26 

0.32 

0.41 

0.1 7 

0.21 

a&nbient a i r  alpha rad ioac t i v i t y  values were included i n  the  beta 
values and n o t  reported separately p r i o r  t o  1971. 



APPEIdDIX E 

ENIIIRONklENTAL MOilITORING PROGRAM QUALiTY CONTROL 

This section describes the quality assurance (QA)  elenents t ha t  are 

inca-?orated into  the Aocketdyne program t o  ensure t ha t  data produced are  as  
meaningful as possible. 

PROCEDURES 

Procedures followed include sample selection; sample col lect ion;  pacl:ag- 

i n ,  shipment and handling of samples f o r  o f f s i t e  analysis ;  preparation and 
analysis of sanpl es ;  use of radioactive reference standards; cal ibrat ion 

methods a.rd instrument QA; and eval aution and reporting of data. 

Records generally cover the fo l l  owing processes: f ie1 d sample col lec-  

t i  on and 1 a5orator-y ident i f icat ion coding ; sample preparation method; radio- 
ac t iv i ty  mesurene~ts (counting) of samples, instrument background;, and analy- 

t 'cal Sl anks; and data reduction and verification.  

Quality control records for  laboratory counting systems include the 

resu l t s  of measurements of radioactive check sources, cal ibrat ion sources, 

backgrounds, and hlanks, as  well as  a complete record of a l l  maintenance ind 
service. 

Records re1 a t i  ng t o  overall 1 aboratory perfonance include the resu l t s  

of analysis of qua1 i ty  control samples such a s  analytical  duplicates, in te r -  

laboratory cross-check samples and other quality control analyses; use of 

standard (radioactive) reference material s t o  prepare working standards ; and 

cal ibrat ion of analytical balances. 

The following specific elenents of quality control are  used f o r  the 

Rocketdyne program: 



1 ) Reagent @a1 ity--Reagent-grade chemical s and c e r t i f i e d  grade 
counting gas used. 

2) Laboratory Ventilation--Room a i r  supply i s cont ro l led  t o  mini-  
mize temperature variance and dust  incursion. 

3) Laboratory Contamination--Periodic laboratory contamination 
-surveys f o r  f i x e d  and removable surface contamination are per- 
formed. Areas are cleaned rou t ine ly  and decontaminated when 
necessary. 

4 )  Control Charts--Background and reference source control  charts 
f o r  counting equipment are maintained t o  evaluate s t a b i l i t y  and 
response c haracter i  st ics.  

5)  Laboratory Intercaapari sons--Rockwe1 1 par t i c ipa tes  i n  t he  DOE- 
EML Laboratory Qual i ty  Assessment Program, and a lso p a r t i c i -  
pates i n the  WE h v i  r o m n t a l  Dosimeter Intercomparison Pro j- 

.ect. 

6) Duplicate Samples--Duplicate samples are obtained monthly a t  
randcinl y selected envlronmental sainpl i n g  locations. h a l y t i c a l  
data are s t a t i s t i c a l l y  evaluated t o  determine the  cor re la t ion  
coe f f i c ien ts  f o r  each medi a type f o r  the  annual sample set. 

7) Cal ibrat ion Standards--Counting standard rad ioac t i v i t y  values 
are traceable t o  National Bureau o f  Standards primary standards. 



r. APPENDIX C 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD CRITERIA FOR DISCHARGING 
NONRADIOACTIVE CONSTITUENTS FROM ROCKETDYNE DIVISION, SSFL 

The discharge o f  an e f f l u e n t  i n  excess o f  the  l i m i t s  given i n  Table C-1 

i s prohibited. 

TABLE C-1 

NPDES NO. CA00-01309, EFFECTIVE 27 SEPTEMBER 1976 

Constituent 

Total dissolved so l  i d s  

Chloride 

Sul fate 

Suspended sol  i dsa 

Sett leable sol idsa 

BOD5 

O i  1 and grease 

Chromi urn 

fl uoride 

Boron 

Residual ch lor ine 

Fecal co l  i form (MPNA00 m l  

Surfactants (as MBAS) 

pH 

D i  sc harge Rate 
(1 b/day) 

Concentration ~ i m i  t 

30-Day 
Average 

1,267,680 

200,160 

400.320 

66,720 
- 

26,690 

1 3,350 

6.67 

1,340 

1,340 
- 
- 

667 

30-Day 
Average 

- 
- 
- 
50 

0.1 

2 0 

10 .  

0.005 
- 
- 
- 
- 
- 

Maximum 

a ~ o t  applicable t o  discharges containing f a i n f a l l  runo f f  dur ing o r  
i m e d i a t e l  y a f t e r  periods o f  r a i n fa l l .  

b~astewater  sha l l  be considered adequately d is in fected i f  the  median 
number o f  col  i form organisms does n o t  exceed 23 per  100 m l  . 

'A new pennit, NPDES No. CA0001309. Order 84-85, became e f fec t i ve  on 
17 September 1984 by order adopted by the  Ca l i fo rn ia  Regional Water 
@a1 i t y  Control Board, Los Angeles Region. 
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APPENDIX F 

ALTERNATIVE UNITS FOR RADIOLOGICAL DATA 

Act iv i  t y  Concentrations 
(Environmental 1 

Airborne Part iculates and Gas 
Liquids (Water, Mi lk ,  etc.)  

Sol ids (Soi l ,  Sediment, 
Vegetation, Foodstuff, etc. 

A c t i v i t y  Concentrations 
(E f f luen t )  

Gas ( A i r )  

L iquid 
Exposure Rate (Envi romnent) 

Absorbed Dose 

Dose Equivalent 

Dose Equivalent Rate 
(Conmi tment ) 

I n  Non-SI 
b i t s  

p ~ i / m 3  
pCi /L 

pCi /kg 

Mi /d )b 

( H i  /ml )b 
PR/h 

mrad 

mrem 

mrem/year 

I n  S I  
Units 

Conversion 
Factor From 

Non-SI t o  S I  h i t s a  

a ~ o  convert non-SI u n i t s  t o  S I  units, mu l t i p l y  the  non-SI u n i t s  by the 
conversion factor. 

b~dopted  because o f  establ ished convention and use i n  maximum penni ss i  b l e  
concentration (MPC ) tabu1 ations. 


