
ROCKETDYNE DIVISION 
ENVIRONMENTAL MONITORING 

AND FACILITY EFFLUENT 
ANNUALREPORT 

DE SOT0 AND 
SANTA SUSANA FIELD LABORATORIES SITES 

I988 

@A!! Rockwell International 
Rocketdyne Division 
6633 Canoga Avenue 
Canoga Park, California 91303 



ROCKETDYNE DlVlSlON 
ENVIRONMENTAL MONITORING 

AND FACILITY EFFLUENT 
ANNUAL REPORT 

DE SOT0 AND 
SANTA SUSANA FtELD LABORATORIES SITES 

1988 

BY 
J. D. Moore 

APPROVED: 
R.J. TUTTLE 
Manager 
Radiation and 
Nuclear Safety 

6633 catioge Avenue 
Canoga Par*. Calilomia 91303 

ISSUED: May 1989 



CONTENTS 

I . I n t r o d u c t i o n  ...................................................... 
I1 . Summary and Eva lua t ion  of Environmental Mon i to r ing  Resul ts  ........ 

.................................. I11 . Environmental Mon i to r ing  Resul ts  

................................... A . Radioact ive Materials-. 1988 

................................ . 8 Nonradioact ive Materials.. 1988 
.................................. I V  . Environmental Mon i to r ing  Program 

k . Desc r ip t i on  ................................................... 
............................... 8 . Sampling and Sample Preparat ion 

1 . S o i l  ...................................................... 
2 . Hater ..................................................... 
3 . Ambient A i r  ............................................... 

...................................... . C C o u n ~ i c g  and C a l i b r a t i o n  

...................................... D . Ecnrad ioa i t i ve  Ma te r ia l s  

....................................... V . E f f i g e n t  Koc i to r inc j  Program 

A . Trs;t:-cnt and Handl ing ........................................ 
6 . F ~ c i l i t y  Descr ip t ions  ......................................... 

1 . De Soto S i t e  .............................................. 
2 . Santa Susana F i e l d  Laborator ies S i t e  ...................... 
3 . Canoga S i t e  ............................................... 

C . Est imat ion o f  Geceral Pcpu la t lon  Dose A t t r i b u t a b l e  t o  
................................... Rocketdyne Cperations.. 1988 

A . Comparison o f  Environmental R a d i o a c t i v i t y  Data f o r  1988 
w i t n  Previous Years ............................................ 

8 . Environmental Mon i to r ing  Program Q u a l i t y  Cont ro l  ............. 
C . C a l i f o r n i a  Regional Water Qua1 i ty Contro l  Board C r i t e r i a  

f o r  Di scnarging Nonradioact ive Const i tuents  from 
......................................... Rocketdyne D i v i s i o n .  SSFL 

...................................................... . D B ib l iography 

............................................. E . Exrernal G i s t r i b u t i o n  

F . A1 t s r n a t i  ve U n i t s  f o r  Rad io log ica l  Data ........................... 
.............................. G . A d d i t i o c a l  Environaental  I n fo rma t ion  

Page 

1 

11 

15 

15 

30 

33 

33 

43 

53 

44 
64 

34 

36 

43 
49 

51 

51 

51 

52 

RIlRD89-139 

iii 



TABLES 

So i l  Radioact iv i ty  Data.. 1988 ..................................... 
........................... So i l  Plutonium Radioactivity Data.. 19 88 

Supply Water Radioact iv i ty  Data..1988 ............................. 
SSFL S i t e  Retention Pond . S i te  Runoff. and We1 1 Water .......................................... Radioact iv i ty  Data.. 19 M 

Ambient A i r  Radioact iv i ty  Data.. 1988 ............................. 
De Soto . SSFL. and Canoga Sites.. Ambient Radiatfon Dosimetry 
Data..1988 ....................................................... 
Nonradioactive Constituents i n  Hastewater Discharged t o  

.......................................... Uncontrolled Areas.. 1988 

Sampling Location Descript ion ..................................... 
Lower L im i ts  o f  Detection ....................................... 
Atmospheric E f f  1 uents t o  Uncontrol 1 ed Areas..1988 ............... 
Annual Averaged Plume Concentrations o f  Atmospheric 
Emissions.. 1988 ................................................... 
Estimated Dose t o  the Public i n  the V i c i n i t y  of Rocketdyne 
Facilities.. 1988 .................................................. 
Population Dose Estimates f o r  Atmspheric Emissions fram 
SSFL Facilities.. 1988 ............................................. 

Page 

16 
16 

18 



FIGURES 

Rocketdyne Division--De Soto S i t e  ................................. 
Rocketdyne Divislon--Santa Susana F i e l d  Laborator ies S i te . .  . . . . . . . 
Map o f  Santa Susana i i e l d  Labora tor ies  S i t e  F a c i l i t i e s  ............ 
Map o f  General Los Angeles Area ................................... 
Weekly. Monthly, and Annual Averaged Long-Lived Ai rborne Radic- 
a c t i v i t y  a t  the  De Soto and Santa Susana F i e l d  Laborator ies 
S i t e s  -- 1988 ....................................................... 
Map o f  Canoga Park. Slmi Va l l ey .  Agoura, and Calabasas 
Sampling S ta t i ons  ................................................. 
Map o f  Da Soto Complex and V i c i n i t y  Sampling Sta t ions . .  . . . . . . . . . . . 
Map o f  Santa Susana F i e l d  Laborator ies S i t e  Sampling S ta t i ons  ..... 
Map o f  Canoga S i t e  TLD Locat ions .................................. 
Santa Sgsana F i e l d  Laborator ies Site-Centered Demography t o  
8 km .............................................................. 
Santa Susana F i e l d  Laborator ies Site-Centered Demography t o  
16 kn ............................................................. 
Santa Susana i i e l d  Labora tor ies  Site-Centered Demography t o  
63 ~m ............................................................. 

Page 

3 

4 

5 

6 



I. INTRODUCTION 

Environmental and facility effluent radioactivity monitoring at the 

Rocketdyne Division of Rockwell International is performed by the Radiation 

and Nuclear Safety Group of the Health. Safety, and Environment Department. 

Soil an3 surface water are routinely sampled to a distance of 16 km from divi- 

sion sites. Groundwater from Santa Susana Field Laboratories (SSFL) supply 

water we1 1 s and other test we1 1 s is periodically sampled to measure radio- 

activity. Continuous ambient air sampling and direct radiation monitoring by 

thermoluminescent dosimetry are performed at several on-site and off-site 

locations for measuring airborne radioactivity concentrations and site ambient 

radiation levels. Radioactivity in effluents discharged to the atmos2here 

from nuclear facilities is continually sampled and monitored to assure th3t 

azounts released to uncontrolled areas are below appropriate limits. These 

procedures also help identify processes that may require additional engineer- 

ing safeguards to minimize radioactivity in such discharges. In addition, 

selected nonradioactive chemical constituent concentrations in surface water 

discharged to uncontrolled areas are measured. 

The environments: radioactivity reported herein is attributed to nataral 

sources and to residual fallout of radioactive material from past atmospheric 

testing of nuclear devices. 

Work in nuclear energy research and development in what has become the 

Rccketdyne Division of Roctwell International Corporation began in 1946. In 

addition to a broad spectrum of conventional programs in rocket propulsion, 

space uti;izaticn, and national defense, Rocketdyne is working on the design, 

develcpment, and testing of cocpments and systems for central station nuclear 

power piaats, the decla3ding of irradiated nuclear fuel, and the decontamina- 

tion and decommissioning of facilities. 

Nuclear research programs licensed by the State of California are con- 

ducted at the Be Soto site (Figure 1) in the Building 104 Applied Nuclear 

Technology laboratories and in the Gamma Irradiation Facility. The De Soto 



locat ion i s  t yp ica l  o f  the San Fernando Valley f l o o r  a t  an a l t i t u d e  o f  875 f t  

above sea leve l .  Nuclear research programs licensed by the State o f  

Ca l i f o rn ia  are conducted there i n  the Bui ld ing 104 Applied Nuclear Research 

laborator ies and i n  the Gamma I r r a d i a t i o n  F a c i l i t y  (containing approximately 

35 kCi o f  6 0 ~ o  and 570 kc1 o f  1 3 7 ~ s ) .  

The Santa Susana F ie ld  Laboratories (SSFL) s i t e  (Figure 2) occupies 2.668 

acres located i n  the S i m i  H i l l s  o f  Ventura County, approximately 30 miles 
northwest o f  downtown Los Angeles. The SSFL s i t e  i s  s i tuated on rugged te r -  

r a i n  which t y p i f i e s  mountaln areas o f  recent geological age. A sandstone bed- 

rock u n i t  ca l led  the upper cretaceous Chatsworth formation underl ies t h i s  

area. The s i t e  may be described as an i r r egu la r  plateau spr inkled w i th  out- 

croppings above the more leve l  patches and wi th  peripheral eroded ravines. 
Elevations o f  the s i t e  vary from 1650 t o  2250 ft above sea leve l .  The surface 

mantle consists o f  unconsolidated gravel, sand, s i l t ,  and clay.  Both Depart- 

ment o f  Energy (DOE) and  Rockwell In ternat ional  owned f a c i l i t i e s ,  shown i n  

Figure 3, share the Area I V  por t ion  o f  t h i s  s i t e .  The SSFL s i t e  also contains 

f a c i l i t i e s  i n  which nuclear operations licensed by the U.S. Nuclear Regulatory 

Commission and the State are conducted. The licensed fact  l i t i e s  include 
(1) the Rockwell In ternat ional  Hot Laboratory (RIHL) (Bui ld ing 020). (2) sev- 

e ra l  X-ray and radioisotope indus t r ia l  radiography inspection f a c i l i t i e s .  and 

(3) a rad ia t ion  instrument ca l i b ra t i on  laboratory. The WE f a c i l i t y  i s  the 
Radioactive Mater ia l  Disposal Faci 1 i t y  which receives, processes, and packages 

radioact ive wastes f o r  disposal a t  authorized DOE disposal s i tes.  

A t  the Canoga s i te ,  the predominate use o f  rad ia t ion i s  i n  i ndus t r i a l  

radiography f o r  qua l i t y  control  inspection o f  rocket engine components. Other 

uses invo lve research and development. 

The locat ion of these s i tes  i n  re la t i on  t o  nearby communities i s  shown i n  
Figure 4. Surrounding the De Soto complefl i s  l i g h t  industry,  other commercial 

establishments, apartment bui ldings, and single-family houses. Bare land sur- 

rounds most o f  the SSFL s i t e ,  wi th  occasional c a t t l e  grazing on the southern 

por t ion and some orchard farming a t  the eastern boundary. No s ign i f i can t  



Figure  1 .  Rocketdyne D i v i  sion--De Soto S i t e  

. 



F i  gure 2. Rocketdyne D i v i s i o n -  Santa Susana F i e l d  Labo ra to r i es  S i t e  



Figure 3 .  Map of Santa Susana F i e l d  Laborator ies S i t e  F a c i l i t i e s  





a g r i c u l t u r a l  land use e x i s t s  w i t h i n  30 km o f  the  SSFL s i t e .  Wi th t h e  excep- 

t i o n  o f  t h e  P a c i f i c  Ocean about 20 km south. no rec rea t i ona l  body o f  water o f  

noteworthy s i z e  i s  loca ted  i n  t h e  surrounding area. Four major r e s e r v o i r s  

p r o v i d i n g  domestic water t o  t h e  Los Angeles area are loca ted w i t h i n  50 km o f  

SSFL. However. the  c loses t  i s  more than 16 km away. 

W i th in  the  SSFL s i t e  i s  an 82-acre government-optioned area where Depart- 

ment o f  Energy (DOE) con t rac t  a c t i v i t i e s  are conducted. Most o f  the  work i s  

performed by t h e  nonnuclear Energy Technology Engineering Center (ETEC). The 

major opera t iona l  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  

Radioact ive Ma te r ia l  Oisposal F a c i l i t y  (RMDF). This f a c i l i t y  i s  used f o r  

storage o f  i r r a d i a t e d  f u e l  and f o r  packaging r a d i o a c t i v e  wastes r e s u l t i n g  f r c r  

decommissioning and f u e l  decladding operat ions.  Radioact ive water i s  evapo- 

ra ted  and the  sludge i s  d r i e d  and disposed as packaged d r y  waste together  w i t h  

o ther  d r y  wastes a t  a DCE disposal s i t e .  

Licensed programs conducted du r ing  1988 were l i m i t e d  t o  maintenance and 

decontamination o f  the RIHL which was used f o r  nuclear  reac to r  f u e l  decladding 

and r e a c t o r  system component examination. 

The bas ic  p o l i c y  f o r  the  con t ro l  o f  r a d i o l o g i c a l  and chemical hazards 

requ i res  t h a t  adequate containment o f  such ma te r ia l s  be prov ided thrcugh 

engineering c o n t r o l s  and t h a t  f a c i l i t y  e f f l u e n t  releases and ex terna l  radia-  

t i o n  l e v e l s  be reduced t o  a minimum through r i g i d  opera t iona l  con t ro l s .  The 

envircnmental mon i to r ing  program implements some s a f e t y  procedural e f f e c t i v e -  

ness and moni tors the  engineering safeguards incorporated i n t o  f a c i l i t y  de- 

signs. Except f o r  plutonium, s p e c i f i c  rad ionuc l ides  i n  environmental samples 

are no t  r o u t i n e l y  i d e n t i f i e d  because o f  the  extremely low r a d i o a c t i v i t y  l e v e l s  

normal :y detected. Gross alpha and beta  r a d i a t i o n  analyses a r e  performed on 

a1 1 o the r  environmental samples. Based upon comparison w i t h  c u r r e n t  a n a l y t i -  

c a l  r e s u l t s  and the  h i s t o r i c a l  data, any s i g n i f i c a n t  increase i n  r a d i o a c t i v i t y  

l e v e l s  would be e a s i l y  detected. This  i s  assured by a t t e n t i o n  t o  t h e  maximum 

value measured f o r  each sample type throughout the year. I d e n t i f i c a t i o n  o f  

no t i ceab ly  e levated r a d i o a c t i v i t y  would lead t o  f u r t h e r  analyses and 



invest igat ion.  Relat ive ly  few d i f f e r e n t  radionuclides are i nvolved i n  opera- 

t ions conducted on s i t e .  F a c i l i t y  e f f l uen t  sample f i l t e r s  f o r  1988 were com- 

posi ted f o r  spec i f i c  radiochemistry analysis. 

Occasional gamma-spectral analyses o f  bu lk  samples such as s o i l ,  water. 

and ambl ent a i r  sample c o l l  ect ion fi 1 te rs  confirm tha t  the major radionucl i des 

present are normally those o f  the na tu ra l l y  occurring thorium and uranium 

decay chains, plus other natural radionucl ides such as the primordial 4 0 ~ .  

and '88 produced by cosmic ray in teract ions i n  the atmsphere. 

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

e f f luen ts  are continuously monitored o r  sampled, as appropriate. Thl s 

d i r e c t l y  measures the effectiveness of engineering controls and allows reme- 
d i a l  act ion t o  be taken before a s l gn i f l can t  release o f  hazardous material can 

occur. 

Environmental sampling stat ions located w i th in  the De Soto and SSFL 

Area I V  boundaries are re fer red t o  as "on-site" stat ions; those located out- 

side these boundaries, o r  r e l a t i v e l y  d is tan t  from any nuclear f a c i l i t i e s ,  are 

re fer red t o  as "o f f - s i t e "  stat ions.  The De Soto and SSFL locations are sam- 

pled quar te r l y  t o  determine the concentration o f  r ad ioac t i v i t y  i n  typ ica l  sur- 
face s o i l .  So i l  i s  also sampled on-site (SSFL) and o f f - s i t e  semiannually f o r  

plutonium analysis. Simi lar  o f f - s i t e  environmental samples, except f o r  p luto- 

nium analysis, are also obtained quarter ly.  Water samples are obtained 

monthly a t  both De Soto and SSFL from supply water sources, re tent ion ponds. 

and a l s o  from deep and shallow we1 1s on a seasonal frequency. Continuous 

ambient a i r  sampling provides information concerning long-l ived airborne par- 

t i c u l a t e  rad ioac t i v i t y .  On-site ambient rad ia t ion monitoring using thermolu- 

minescent dosimetry (TLD) measures environmental rad ia t ion  leve ls  a t  the 

Canoga, De Soto, and SSFL s i tes  and also a t  several o f f - s i t e  locations. 

Nonradioactive wastes discharged t o  uncontrol led areas are l im i t ed  t o  
l i qu ids  released t o  sani tary 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 tants  are made t o  uncon- 

t r o l l e d  areas. Sanitary sewage from a l l  f a c i l i t i e s  a t  the SSFL s i t e  i s  



t r e a t e d  a t  on -s i t e  sewage p lan ts .  The o u t f a l l  from the  p l a n t  f o r  Area I V  

f lows i n t o  r e t e n t i o n  pond R-2A, loca ted toward the  southern boundary o f  the  

SSFL s i t e .  The sur face water drainage system o f  SSFL, which i s  composed o f  

catch ponds and open drainage d i tches ,  a l s o  d ra ins  t o  r e t e n t i o n  pond R-2A. 

Water from the  pond may be rec la imed 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  o f  the  Los Angeles River .  

The pond water i s  sampled monthly f o r  r a d i o a c t i v i t y .  I t  i s  a l s o  sampled a t  

d ischargs f o r  bo th  r a d i o a c t i v e  and nonradioact ive p o l l u t a n t s  as requ i red  by 

the  discharge permi t  (NPDES CA0001309) issued t o  Rocketdyne D i v i s i o n  by t h e  

C a l i f o r n i a  Regional Water W a l i t y  Cont ro l  Board. I n  a d d i t i o n ,  an au tooa t i c  

water sampler takes samples from t h e  discharge stream channel ( B e l l  Creek) 

whenever water i s  present .  

Sect ion I1  o f  t h i s  r e p o r t  summarizes and discusses mon i to r ing  and sam- 

p l i n g  methods and describes poss ib le  sources o f  r a d i o a c t i v i t y .  Resul ts  o f  

envirmrnental  mon i ta r ieg  f o r  i988 are  presented and evaluated i n  Sect ion 111. 

Par t  A deals w i t h  r a d i o a c t i v e  ma te r ia l s  and repo r t s  gross alpha and beta  r a d i -  

o a c t i v i t y  and a;so p lu ton iuw isotopes i n  s o i l .  The maximum value detera ined 

f c r  each type o f  ana lys i s  i s  repor ted  i n  the  tab les  and shows no s i g n i f i c a n t  

e l e v a t i o n  over the  averaged values. Measurements o f  rad ionuc l i de  components 

i n  atmospheric emissions prov ide  t n e  basis  f o r  dose commitment ca l cu la t i ons .  

Pa r t  3 discusses r e s u l t s  o f  mcni t o r i n g  nonradioact ive ma te r ia l s .  The sampling 

and ana iy t i ca !   sth hods used i n  the  environmental mon i to r ing  program f o r  rad io -  

a c t i v e  ma te r ia l s  a re  described i n  Sect ion IV.  Treatment and hand i ing  o f  

e f f l u e n t s  i s  aescribea i n  Sect ion V.  This sec t i on  a l s o  prov ides f a c i l i t y  

dssc r ip t i ons  and est imates rhe  general popu la t ion  dose a t t r i b u t a b l e  t o  Rocket- 

dyne operat ions.  A ccmparison o f  1988 r a d i o a c t i v i t y  r e s u l t s  w i t h  t h e  r e s u l t s  

from previous years appears i n  Appecdix A.  Appendix B  prov ides a  summary o f  

tbe  Envirocmental Moc i to r inp  Program Q u a l i t y  Cont ro l .  Appendix C shows regu- 

l a t o r y  l i m i t s  cn no r rad ioac t i ve  p o l l u t a n t s  i n  water re leased f r o a  the  s i t e .  

Referer tes are  l i s t e d  i n  Appendix D. The ex terna l  d i s t r i b u t i o n  o f  ?h i s  r e p o r t  

comprises Appendix E, and a  t a b l e  o f  a l t e r n a t i v e  u n i t s  f o r  r a d i o l o g i c a l  data 

i s  shown i n  Appendix F. Add i t i ona l  environmetal i n fo rma t ion  o f  concern t o  DOE 

i s  presented i n  Appendix G. 



11. SUMMARY AND EVALUATION OF ENVIRONMENTAL MONITORING RESULTS 

Except as noted below, a l l  r a d i o a c t i v i t y  l e v e l s  observed i n  environmental 

samples f o r  1988 are  c lose  t o  r a d i o a c t i v i t y  l e v e l s  measured d u r i n g  recent  

years and l i s t e d  i n  t h e  prev ious issues o f  t h i s  repo r t .  Local environmental 

r a d i o a c t i v i t y  l e v e l s  have decreased and been genera l l y  constant  du r ing  the  

past  several years. These l e v e l s  a r e  produced by na tu ra l  and man-made radio-  

nucl ides.  They have revealed the  presence o f  f a l l o u t  from past  atmospheric 

t e s t i n g  o f  nuc lear  devices and from the  Chernobyl reac to r  acc ident .  Present 

l e v e l s  are due main ly  t o  p r imord ia l  n a t u r a l  rad ionuc l ides .  

The r e s u l t s  o f  t h i s  environmental mon i to r ing  i n d i c a t e  t h a t  t he re  are  no 

s i g n i f i c a n t  socrces o f  unnatura l  r a d i o a c t i v e  ma te r ia l  i n  t h e  v i c i n i t y  o f  the  

Rocketdyne s i t e s .  A d d i t i c n a l l y .  i d e n t i c a l  r e s u l t s  obta ined from on -s i t e  and 

c f f - s i t e  samples prov ide  support ing evidence t h a t  nuclear  operat ions a t  Rock- 

et6yne have n s t  con t r i bu ted  t o  general environmental r a d i o a c t i v i t y .  The 

atmospheric discharge o f  r a d i o a c t i v e  ma te r ia l s  prov ides the  o n l y  p o t e n t i a l l y  

s i g n i f i c a n t  expostire pathways t o  the  general p u b l i c  r e s u l t i n g  from Rocketdyne 

nuclear  opera t icns .  The c n l y  exposare pathways t o  people are  v i a  whole body 

e x t e r m 1  exposcre, i n h a l a t i o n  expcsure t o  re leased mater ia ls ,  and d i r e c t  

rad ia t i o r?  exposire. A l l  l i q u i d  r a d i o a c t i v e  wastes a r e  processed f o r  disposal 

a t  COE disposal  s i t e s .  L i q u i d  r a d i o a c t i v e  wastes are  no t  re leased i n t o  the  

environment an3 do n o t  c o n s t i t u t e  an exposure pathway. 

The naximum i n d i v i d u a l  annual exposures est imated f o r  persons a t  the  s i t e  

boundary and a l s o  a t  :he residence nearest  the  SSFL s i t e  a re  small when coa- 

pzred w i t h  na tu ra l  r a d i a t i o n  and w i t h  a l l  app l i cab le  gu ide l i nes .  I n h a l a t i o n  

er:?os;re sst im3tes were der ived from AIRDOS-EPA :alculated concentrat ions a t  

the  k ~ n 5 5 r y  an3 the  nearest residence and the  dose conversion f a c t o r s  a p p r o p  

r i a t e  f o r  radionui ! ides i d e n t i f i e d  i n  the  e f f l u e n t  from each nuclear  f a c i  l- 

i t y .  Lose conversion f a c t o r s  f c r  a l l  atmospheric e f f l u e n t s  were taken from 

GOilEH-0071, " I n t e r n a l  Dcse Cotwersion Factors f o r  Ca lcu la t i on  o f  Dose t o  the 

P i S l i c . "  This i n h z i a t i o n  expcsore est imate i s  the  sum o f  c o n t r i b u t i o n s  calcu- 

l a t e d  f o r  t h e  measured releases from each f a c i l i t y .  Exposures by o the r  modes 

of t h e  a i rScrne pathway are  considered t o  be n e g l i g i b l y  small compared t o  the  



inhalation mode. The external radiation exposure estimates at the maximum 

exposed boundary location and at the nearest residence are based on results 

for site ambient radiation dosimeters and also for several facility workplace 

radiation dosimeters. The unshielded external annual exposure resulting from 

operations conducted at the RMDF is estimated to be about 40 mR at the nearest 
boundary-line location and less than 0.1 mR for the nearest residence. The 

boundary-line exposure is conservative in that the rugged terrain at the site 

boundary nearest the RMDF precludes anything more than the rare and temporary 

presence of any person at that location. These values were determined by 

calculating the unattenuated exposure expected at the boundary and nearest 

residence on the basis of the highest annual result for area dosimeters in 

place around the facility. For the nearest residence. radiation attenuaticn 

by the air lowers direct radiation to practically nonexistent levels. In most 

cases, intervening irregular rock formations and hills completely shield off- 

site locations from the radiation sources. Only natural background radiation 

inherent to the residence location would be present. Boundary-line direct 

radiation exposures for the State of California and U.S. NRC-licensed opera- 

tions at other Rocketdyne nuclear facilities were well below 10 mR for the 

year. 

Similarly for the De Soto site, internal dose estimates at the boundary 

and at the nearest residence do not differ significantly from zero. Esti- 

mates of the external radiation exposure at the De Soto boundary (less than 

0.01 + 0.01 mR) and at the nearest residence (less than 0.01 + 0.01 mR) are 
based on the difference between the single highest on-site TLD measurement and 

the average of off-site measurements. The dlfference is more likely the 

result of random variability in the measurements than from actual radiation 

exposure. 

Supply water at the SSFL site is sampled monthly at two locations. This 

supply consists of water from deep wells site-blended with potable water from 

the Ventura County Hater District 17. In addition, shallow groundwater is 

periodically sampled at a standpipe adjacent to the basement level of a de- 

activated reactor test facility (Building 059). These samples are evaluated 



f o r  any t r a n s f e r  o f  a c t i v a t i o n  product  r a d i o a c t i v i t y  from the  undergrolind 

r e a c t o r  t e s t  v a g l t  containment i n t o  t h e  surrounding s o i l .  None has been 

detected. Therefore, these analyses serve as a measure o f  r a d i o a c t i v i t y  

n a t u r a l l y  present  i n  the  groundwater. Deep we l l  water samples are  a l s o  

evaluated t o  determine any impact o f  Rocketdyne D i v i s i o n  nuc lear  operat ions on 

the  deep groundwater system under ly ing  SSFL. 

G ~ a l  i t y  assurance measures incorpora ted  i n t o  the  environmental moni t o t i n g  

program inc lude  p a r t i c i p a t i o n  i n  DOE-sponsored programs such as the  Environ- 

mental Dosimeter Intercomparison Program and the  DOE Environmental Meascre- 

ments Laboratory Q u a l i t y  Assessment Program (EML-QAP). I n  1988, Environmental 

Mon i to r ing  p a r t i c i p a t e d  i n  two EML-QAP sample ana lys is  sets (QAP X X V I I I  and 

X X I X ) .  A c a l y s i s  o f  the QAP r e s b l r s  i nd i ca tes  t h a t  accuracy i n  measuring 

r a j i : j c t i v i t y  i n  t h ?  sample nsd ia  prov ided f o r  the  intercomparison has 

j.wr-*?=d. a w -  I n  addi t i o n  t o  z a r t i c i p a t i o n  i n  these programs. l abo ra to ry  analyses 

o f  s a l i t  a:d r e p l i c a t e  sm21es are r o o t i n e l y  evaluated f o r  the  r e p r o d u c i j i l i t y  

o f  samp;e r a d i o a c t i v i t y  measurements of water acd s o i l  gross r a d i o a c t i v i t y .  

Contro l  char ts  o f  count ing system r a d i a t i o n  response are  maintained. These 

data are  p e r i o d i c a l l y  evaluated t o  determine t h e  c o r r e l a t i o n  between sample 

sets and t rends i n  background. 



111. ENVIRONMENTAL MONITORING RESULTS 

A. RADIOACTIVE MATERIALS--1988 

The average r a d i o a c t i v i t y  concentrat ions i n  l o c a l  soi 1 ,  s u r f a  ce and 

groundwater, and i n  ambient a i r  f o r  1988 a r e  presented i n  Tables 1 through 6. 

The p resen ta t i on  o f  data i n  the  tab les  inc ludes t h e  annua l ly  averaged 

data  f o r  each sample type and t h e  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 i n g l e  sample from t h e  annual se t .  The s i n g l e  sample i s  repor ted  because o f  

i t s  s i g n i f i c a n c e  i n  i n d i c a t i n g  the  occurrence o f  a major episode o r  an 

area-wide i n c i d e n t  o f  r a d i o a c t i v e  ma te r ia l  depos i t ion .  Except f o r  so i  1, sup- 

p l y  water, and a i r  samples, none o f  the  maximum observed values, which gener- 

a l l y  occurred randomly du r ing  t h e  year ,  show a great  increase over the  

annua l ly  averaged values beyond inherent  v a r i a b i l i t y .  (Refer t o  Tables 1 

through 6.) The ambient a i r  sampling da ta  show no g r e a t l y  i nc reas ing  o r  

decreasing t rends f o r  the  year  and can be described as genera l l y  constant.  

w i t h  some increase i n  a i rborne r a d i o a c t i v i t y  occu r r i ng  through the  t h i r d  and 

f o u r t h  auar te rs .  

The r e s u l t s  o f  t h e  gross r a d i o a c t i v i t y  measurements i n  s o i l  (Table 1) 

show no s i g n i f i c a n t  d i f f e r e n c e  between on-s i te  and o f f - s i t e  samples. 

To achieve much h igher  d e t e c t i o n  s e n s i t i v i t y  f o r  p lutonium than gross 

alpha measurements can prov ide.  s o i l  samples are  c o l l e c t e d  and sent t o  an 

independent t e s t i n g  l abo ra to ry  f o r  s p e c i f i c  p lutonium ana lys is .  This  ana lys is  

i s  performed by leach ing  i n d i v i d u a l  so i l  samples w i t h  ac id,  then t r e a t i n g  the  

leachate chemica l ly  t o  separate and concentrate any p lutonium present.  I n  

t h i s  way, minute q u a n t i t i e s  of plutonium, such as those d i s t r i b u t e d  g l o b a l l y  

by t e s t i n g  o f  nuc lear  weapons. can be detected and q u a n t i t a t i v e l y  measured by 

alpha spectroscopy. The r e s u l t s  a r e  shown i n  Table 2. Alpha spectroscopy 

permi ts  i d e n t i f i c a t i o n  o f  2 3 9 ~ u  + 2 4 0 ~ u ,  predominant ly from weapons t e s t s ,  

and 2 3 8 ~ u ,  p a r t l y  from the  d e s t r u c t i v e  r e e n t r y  o f  a T r a n s i t  s a t e l l i t e  over 

the  I n d i a n  Ocean i n  A p r i l  1964. 



TABLE 1 
SOIL ~ O I O A C T I V I T Y  DATA--1988 

Gross Radioactivi t y  
tNi /s )  

Number Maxinun Observed 
of Annual Average Value Value* and 

Area k t i v i  t y  Samples and Dispersion Month Observed 

On-si t e  Alpha 48 29.1 + 6.2 53.6 
(quarter1 Y)  (October) 

Beta 48 26.0 + 2.8 31.4 
(October) 

Off-s i te Alpha 48 25.6 + 6.2 39.6 
(quarter ly)  (October) 

Beta 48 24.4 + 2.7 29.6 
(Apri  1 ) 

Pond R-2A A1 pha 4 28.7 + 3.6 33.6 
mud No. 55 (January). 

Beta 4 24.7 + 0.8 25.4 
(January) 

Bel l  Creek Alpha 4 22.0 + 7.5 33.2 
upper stream (Octsber) 
bed s o i l  Beta 4 23.9 + 1.5 25.1 
No. 62 (December) 

'Maximum value observed f o r  s ing le  sample. 

TABLE 2 

SOIL PLUTONIUM RADIOACTIVITY DATA--1988 

29 June 1988 Survey Resu l ts  1 December 1988 Survey Resu l ts  

Samp 1 e 2 3 8 ~ u  2 3 9 ~ u  + 240~u 238~u 
Loca t i on  

2 3 9 ~ u  + 240~"  
tpci 19) (pC i lg )  tpct 19) (pCi Ig) 

* O f f - s i t e  l o c a t i o n  



For comparison w i t h  these r e s u l t s .  publ ished data from s o i l  t e s t s  i n  
nearby Burbank. C a l i f o r n i a  i n  1970-71 show a  p lutonium concent ra t ion  o f  

approximately 0.002 p C i l g  f o r  2 3 9 ~ u  + 2 4 0 ~ u  and approximate ly  

0.00006 pCi1g for  2 3 8 ~ u .  The data i n  Table 2 show no s i g n i f i c a n t  increases 

i n  on -s i t e  s o i l  p lutonium r e l a t i v e  t o  t h e  Burbank values and no s i g n i f i c a n t  

v a r i a t i o n  i n  s o i l  p lutonium concentrat ions f o r  t h e  1988 sample sets.  

The detected gross r a d i o a c t i v i t y  i n  s o i l  i s  due t o  var ious  n a t u r a l l y  

occu r r i ng  rad ionuc l ides  present  i n  t h e  environment, t o  r a d i o a c t i v e  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  pro- 

duced by pas t  atmospheric t e s t s  o f  nuclear  weapons. No atmospheric nuclear  

weapons t e s t s  were announced du r ing  1988. N a t u r a l l y  occu r r i ng  rad ionuc l ides  

i nc lude  78e. 4 0 ~ .  " ~ b .  1 4 7 ~ m ,  and t h e  uranium and thor ium se r ies  ( i n -  

c lud ing  radon and daughters). The rad ionuc l i de  composit ion o f  l o c a l  area 

sur face s o i l  has been determined t o  be predominant ly 4 0 ~ ,  na tu ra l  thorium, 

and na tu ra l  uranium, both i n  secu lar  e q u i l i b r i u m  w i t h  daughter nucl ides,  w i t h  

l ess  than 1% f ission-produced rad ionuc l ides ,  p r i n c i p a l l y  13'cs and 

R a d i o a c t i v i t y  i n  aged f a l l o u t  cons i s t s  p r i m a r i l y  o f  the  f i s s i o n  produced 

90~r -90~,  1 3 7 ~ s ,  and 1 4 7 ~ m ,  and a l s o  2 3 4 ~  and 2 3 9 ~ u .  Gamma spec- 

t r o m e t r i c  ana lys i s  o f  composited ambient a i r  samples c o l l e c t e d  du r ing  1988 

detected t h e  cosmogenic rad ionuc l i de  78e, p lus  a d d i t i o n a l  na tu ra l  rad io -  

nuc l ides  o f  t e r r e s t r i a l  o r i g i n ,  t h e  na tu ra l  uranium and thor ium ser ies ,  and 

4 0 ~ .  R e l a t i v e  amounts o f  these rad ionuc l ides  were approximately 73% 4 0 ~ .  - 
25% 'Be, and t h e  remainder due t o  t h e  na tu ra l  uranium ser ies  and na tu ra l  

7  thor ium se r ies .  The value f o r  Be i s  rep resen ta t i ve  f o r  the  m ix tu re  o n l y  a t  

the  t ime o f  measurement s ince the  phys ica l  h a l f - l i f e  i s  extremely sho r t  com- 

pared w i t h  those o f  t h e  o the r  rad ionuc l ides  detected. 

Supply water i s  sampled w n t h l y  a t  De Soto and a t  two w ide ly  separated 

SSFL s i t e  l oca t i ons .  The average supply water r a d i o a c t i v i t y  concent ra t ion  f o r  

each s i t e  i s  presented i n  Table 3. Supply water used a t  De Soto i s  suppl ied 

by the  Los Angeles Department o f  Water and Power. Supply water used a t  the  

SSFL s i t e  i s  obta ined p a r t l y  from t h e  Ventura County Hater  D i s t r i c t  No. 17, 

which a l s o  suppl ies nearby communities, and from l o c a l  w e l l  water. Two 



TABLE 3 

SUPPLY WATER RADIOACTIVITY DATA--1988 
- -- 

Gross R d i o a c t i v i t y  
(10-6 ,'ciltnl) 

Number Maximum Value* 
o f  Average Value and Month 

Area A c t i v i t y  Samples and Dispersion Observed 

De Soto A1 pha 12 3.80 + 1.42 6.57 
(monthly) (Apri 1) 

Beta 12 4.10 2 0.43 5.16 
(March) 

SSFL Alpha 24 5.40 + 3.34 13.81 
(monthly) (June) 

Beta 24 3.93 % 0.84 5.80 
(June) 

*Maximum value observed for s ing le  sample. 

on-site water wells (wells 5 and 13) were operated during FY 1988 t o  reduce 

the consumption o f  the Ventura County water. The wel l  water proport ion i n  the 

blend averaged about 67% f o r  the year, f o r  a t o t a l  well  water consumption o f  
5 3 7 about 2.7 x 10 m (7.1 x 10 gal).  

A shallow standpipe. connected t o  a French d ra in  a t  foundation leve l ,  i s  
being used f o r  sampllng o f  groundwater adjacent t o  the underground reactor 

t e s t  vaul t .  (This standpipe was i n s t a l l e d  during a construction modif icat ion 

t o  a current1 y deactf vated Space Nuclear Auxi 1 i ary Power. SNAP, reactor t e s t  

f a c i l i t y . )  Water i n  the standpipe i s  pe r i od i ca l l y  sampled f o r  the purpose o f  

detect1 ng any t ransfer  o f  ac t i va t ion  product rad ioac t i v i  ty from the contain- 
ment t o  the outside environment. Radioact iv i ty  i n  seven samples taken during 

1988 averaged 1.2 x pCilm1 beta w i th  no alpha a c t i v i t y  detected. 

Gamma spectrometric analysis, w i t h  a minimum detect ion l i m i t  f o r  6 0 ~ o  o f  

about 5 x pCilml. has not i d e n t i f l e d  any spec i f i c  unnatural radio- 

nuclides i n  the water; thus, the observed a c t i v i t y  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  hydrogeologic s tudy a t  SSFL describes two groundwater systems a t  

the  s i t e :  a shal low, unconfined system i n  t h e  a l l u v i a l  sur face mantle o f  the  

Burro F l a t s  area and along the  major drainage channels, and a deeper ground- 

water system i n  t h e  f r a c t u r e d  Chatsworth sandstone. A l luv ium a long the  major 

sur face drainage systems may s t o r e  and t ransmi t  groundwater t o  the  under ly ing  

Chatsworth fo rmat ion  through f r a c t u r e s .  Water l e v e l s  i n  t h e  a l l uv ium respond 

t o  recharge r e s u l t i n g  from sur face f lows and may vary  considerably between wet 

and d r y  per iods .  The a l luv ium. composed of a heterogeneous m ix tu re  o f  g rave l ,  

sand, s i l t ,  and c lay ,  has est imated hyd rau l i c  c o n d u c t i v i t i e s  ranging from 0.1 
2 t o  1000 g a l l d a y l f t  . 

The Chatsworth format ion i s  composed of wel l -consol idated,  massively bed- 

ded sandstones w i t h  interbedded laye rs  of s l l t s t o n e  and claystone. The l a y e r  

may be as t h i c k  as 6.000 ft a t  t h e  SSFL s i t e .  The d i r e c t i o n  o f  groundwater 

f l o w  i n  the  fo rmat ion  i s  probably r a d i a l l y  o f f - s i t e  toward the  surrounding 

lowlands and i s  probably c o n t r o l l e d  by  f r a c t u r e  zones. 

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

Groundwater i s  recharged a t  the  s l t e ,  moves through the  aqu i fe rs ,  and d i s -  

charges t o  the  sur face o r  t o  o the r  aqu i fe rs  down-gradient o f  the  s i t e .  The 

groundwater system i s  recharged by  p r e c i p i t a t i o n  and by un l i ned  ponds and 

drainage channels. Because o f  t h e  meager r a i n f a l l  i n  the  area and t h e  r e l a -  

t i v e l y  l a r g e  v a r i a b i l i t y  i n  annual p r e c i p i t a t i o n ,  groundwater recharge may 

vary  g r e a t l y  from year  t o  year .  Spec i f i c  pathways o f  poss ib le  contaminant 

t ranspor t  a re  d i f f i c u l t  t o  p r e d i c t  on the  basis  o f  on -s i t e  w e l l  data. The 

most l i k e l y  pathways are  along f r a c t u r e  zones t h a t  t rend  o f f - s i t e .  

As discussed e a r l i e r ,  sur face 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 r a i n  southward i n t o  Rocketdyne r e t e n t i o n  pond R-2A. 

When the  pond i s  f u l l .  the  water may be discharged i n t o  Be1 1 Creek, a tri bu- 

t a r y  o f  t h e  Los Angeles R iver  i n  t h e  San Fernando Val l ey ,  Los Angeles County. 

Average r a d i o a c t i v i t y  concentrat ions i n  r e t e n t i o n  pond R-2A, upper B e l l  Creek, 

and t e s t  we1 1 samples a r e  presented i n  Table 4. 



TABLE 4 

SSFL SITE RETENTION POND, SITE RUNOFF, AN0 WELL WATER RADIOACTIVITY DATA 1988 
(Sheet 1 of 4) 

Gross Radioacti i t y  Concentration 
( x  10-8 p c i l m l )  

Percent 
of 

Samnl er .- ~ .. 
Number AnnualAverage i l ax imum~a lue~  With 

of Value and Month Ac t i v i t y  
Area Ac t i v i t y  Samples andDispersion Observed ~ L L O ~  

Pond No. 6 Alpha 12 2.04 + 1.63 4.48 100 
(Moathly) (September) 

Beta 12 4.18 0.70 5.56 
(October) 

Pond No. 12 ~l pha 12 4.47 2 2.11 8.47 92 
(R-2A> (Month1 y) (September) 

Beta 12 4.51 2-0.91 6.49 0 
(Septsnber) 

Upper Bel l  Creek Alpha 8 3.67 + 2.36 8.92 
No. 17 (Seasonal) (Oecenber) 

Beta 8 4.31 * 0.85 5.59 0 
(kcenher) 

Well WS& Alpha 3 5.54 + 2.33 6.89 100 
(Seasonal ) (March) 

Beta 3 4.35 + 0.12 4.48 
(June) 

Weli US-5 Alpha 12 3.47 + 3.07 8.95 83 
(Seasonal (August) 

Beta 12 4.27 + 0.93 6.21 0 
(August) 

We1 1 US-6 Alpha 3 6.78 + 1.48 7.83 50 
(Seasonal) (March) 

Beta 3 5.02 + 0.56 5.63 0 
(December) 

Well WS-7 Alpha 2 9.16 + 6.84 14.00 M 
(Seasonal) (June) 

Beta 2 5.75 * 1.15 6.56 0 
(June) 



TABLE 4 

SSFL SITE RETENTION PONO, SITE RUNOFF. AN0 WELL WATER RADIOACTIVITY DATA 1988 
(Sheet 2 of 4) 

Gross Ra l ioac t i  i t y  Concentration 
(1 10-4 pCi/mT) 

Percent 
cf 

Samples 
Nunber Annual Average Haxim~m Va?uea V i  t h  

of Value and Month A c t i v i t y  
Area A c t i v i t y  Samples and Dispersion Observed C L D ~  

-- - 

Y e l i  WS-3 Alpha 4 7.95 2 2.66 10.60 25 
(Seasonal) (March) 

Beta 4 3.68 2 1.65 6.113 0 
(Cecenber; 

we:1 WS-9 Alpha 3 9.67 f 1.56 10.82 5 
(Sesronal ) (June) 

Beta 3 4.60 + 5.22 4.75 0 
(December) 

V E ~ !  US-9A A1 pha 1 4.40 4.40 100 
(Seasma: ) (December; 

Beta 1 3.37 3.37 0 
(December) 

Well out of service 

ke ' l  VS-12 A1 pha 2 6.38 + 5.62 15.35 50 
(Seasonal ) (June) 

Beta 2 5.42 2.19 5.53 0 
(June) 

Y ~ :  7 ~ 5 - 1 3  L l  pha 12 4.62 + 3.21 8.54 23 
(Sersocal (Gctober) 

Beta 12 4.03 + 2.75 5.78 
(June! 



TABLE 4 

SSFL SITE RETENTION POND, SITE RUNOFF. AND WELL WATER RADIOACTIVITY MTA 1988 
( S h ~ t  3 of 4) 

Gross Radioacti i ty  Concentration 3 (x  10- pCi/ml) 

Percent 
of 

Samples 
Nunber Annual Average M~xinrm, Valuea With 

of Value and Month A c t i v i t y  
Area A c t i v i t y  Surples and Di sparsion Observed ~ L L D ~  

Well WS-14 
(Seasonal ) 

A1 pha 2 10.44 2 0.01 10.45 
(December) 

Beta 2 4.61 0.30 4.82 0 
(December) 

Wel: 05-1 A1 pha 3 5.50 2 3.23 7.77 33 
(Seasonal ) (March) 

Beta 3 4.20 2 0.95 5.19 0 
(September) 

-- - 

Well 05-2 A1 pha 3 6.40 2 2.29 9.01 66 
(Seasonal ) (December) 

Beta 3 2.96 + 1.23 4.23 0 
(September) 

We?l OS-5 A1 pha 3 7.53 2 7.39 15 . i l  66 
(Seasonal) (September) 

Beta 3 4.20 2 0.41 4.46 0 
( S e ~ t e h e r )  

Well OS-8 A1 pha 2 3.52 t 3.31 5.86 100 
(Seasonal ) (December) 

Beta 2 3.60 1.39 4.59 
(December) 

Well OS-iO A1 pha 1 4.87 4.87 100 
(Seasonal ) (December) 

Beta 1 1.55 1.55 0 
(December) 



Gross R a 2 i c x ; i ~ i  t y  Concentration 
( X  10- pCi /~ l )  



Comparison o f  the rad ioac t i v i t y  concentrations i n  water from the ponds 

wi th  t ha t  o f  the supply water shows no s ign i f i can t  dif ferences i n  e i ther  alpha 

o r  beta a c t i v i t y .  S imi lar ly ,  compari sons between on-si t e  and o f f - s i  t e  s o i l  

samples and those o f  upper B e l l  Creek stream bed show no s ign i f i can t  

dif ferences. 

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 a c i l i t i e s  and should not 

be taken t o  ind icate the i d e n t i f i c a t i o n  o f  these radionuclides i n  the sam- 

ples. Radioact iv i ty  concentration guide values are those concentration l i m i t s  

adopted by the Nuclear Regulatory Comnission (NRC) and the State o f  Ca l i fo rn ia  

as maximum permissible concentration (MPC) values f o r  uncontrol 1 ed areas. 

These values are established i n  10 CFR 20 and Ca l i fo rn ia  Administrat ive Code 

T i t l e  17. These MPCs are consistent wi th  the derived a i r  concentration (DAC) 

and dr ink ing water guidel ines presented i n  d r a f t  DOE Order 5400.XX (03131187). 

The MPC values are dependent on the radionucl ide and i t s  behavior as a soluble 

o r  an insoluble mater ia l .  For comparison wi th  resu l ts  o f  environmental and 
e f f l uen t  monitoring, the s ingle lowest HPC value f o r  the various radionuclides 

present i s  selected ra ther  than a derived UPC f o r  the mixture. Accordingly. 
f o r  SSFL s i t e  surface water. the guide values o f  5 x pCiIm1 alpha 

a c t i v i t y  corresponding t o  2 3 9 ~ u  and 3 x pCi le l  beta a c t i v i t y  corres- 
ponding t o  "ST are used. 

Ambient a i r  sampling f o r  long-l ived par t i cu la te  alpha and beta radioac- 

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

De Soto and SSFL. A i r  i s  drawn through glass f i b e r  f i l t e r s .  which are ana- 
lyzed f o r  retained long-l ived rad ioac t i v i t y  a f t e r  a minimum 120-h decay period 

tha t  el iminates na tu ra l l y  occurring short- l ived pa r t i cu la te  r a d i o a c t i v i t y  

(most radon daughters). The average concentrations o f  ambient a i r  alpha and 

beta r a d i o a c t i v i t y  for  1988 are presented for the various sampler locations i n  

Table 5. 

The guide value o f  6 x pCilm1 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 wi th  unencapsulated plutonium. The value o f  3 x 



TABLE 5 

AMBIENT A I R  RADIOACTIVITY DATA--1988 

7 Gross Radicact iv i ty  Conce rations--Femtoc-~ries per n- 
(10-74 pc i /ml )  

Number Annual Average Haximum Valuea Percect !'ercel= 
of Value and Date of Less T?ae 

Area A c t i v i t y  Samples and Dispers'.on Observed suideb 

De Soio A1 pha 680 2.4 2 2.6 15.0 (04/03) 0.22 95 
( i  locat icns)  Beta 34.1 2 21.8 108.6 (10/24) 0.31 :5 

SSFL Area :V A1 pha 1696 1.9 2 2.7 17.3 (08/10) 3.2 56 
( 5  l c c a t i m s )  Beta 33.0 2 20.4 134.4 (01/04) 0.10 55 

SS? swage A1 pha 355 2.2 2 2.7 11.2 (09/07) 3.7 9; 
t reataent p lant  aeta 31.5 + 19.0 94.6 (!2/14) 3 . i 1  52 

SSFL c w t r l l  A! pha 346 1.9 + 2.7 i0 .9  (09/07) 3.2 38 
cer te r  Beta 31.: + 19.3 99.8 (10/16) 0.10 56 

Al! 1  ocat i  ocs A1 pha 3077 2.1 2 2.7 - - - 
Beta 31.7 20.4 

a?laxinux va;ue observed f o r  s ing le  samp:e. 
b i d e  Ee ~ o t o  s i t e :  3  x 10-12 pCi/ml alpha 3 x :L?-13 p i i / m l  beta: 10 CFR 22 Appendix E.  CAC - 7 .  

SSX s i t e :  6  x pCi/ml alpha, 3  x lo-'' p C i / m l  beta; 10 CFR 20 Appendix 6, CAC 17, j.2E 3 r c e c  
54EC.lA. 

cLL3 , 9.1 x '$-15 p:i/ml alpha; 3.8 x 10-l4 pCi/ml beta. 

10-l1 p C i / m l  f o r  be ta  a c t i v i t y  i s  due t o  the presence o f  "ST i n  f i s s i o n  

products i n  i r r a d i a t e d  nuclear  f u e l  a t  the  SSFL s i t e .  The guide va lue  o f  3 x 

10-l2 p C i l m l  f o r  De Soto ambient a i r  alpha a c t i v i t y  i s  due t o  p r i o r  work 

w i t h  unencapsulated depleted uranium. The guide value o f  3 x 10-lo p C i l m l  

i s  f o r  6 0 ~ o ,  f o r  w h i c h  the ambient a i r  be ta  a c t i v i t y  guide i s  appropriate 

s ince i t  i s  the m o s t  r e s t r i c t i v e  l i m i t  f o r  any beta-emit t ing rad ionuc l ide i n  

use a t  De Soto. Guide va lue percentages are not  presented fo r  s o i l  data, 

s i n c e  none have been es tab l i shed .  

F igure  5 i s  a graph o f  the  weekly averaged long- l ived alpha and beta 

ambient a i r  r a d i o a c t i v i t y  concentrat ions fo r  De Soto and SSFL dur ing  1988. 

The d a i l y  data were mathemat ica l ly  smoothed i n  a moving weekly average o f  

d a i l y  da ta  f o r  the  year. The average alpha and beta r a d i o a c t i v i t y  concentra- 

t i o n s  f o r  each month a re  ind icated by hor izontal  bars. The graph shows an 

abrupt decrease i n  airborne rad ioac t i v i t y  during March and Apr i l  which i s  a 



r e s u l t  o f  the  movement o f  a se r ies  of in tense r a i n  storms i n t o  the  Southern 

C a l i f o r n i a  area. By t h e  end o f  June, a c t i v t t y  re tu rned to previous l e v e l s  and 

cont inued t o  be g e n e r a l l y  constant  o r  s l i g h t l y  i nc reas ing  d u r i n g  t h e  remainder 

o f  1988. The a c t i v i t y  detected i n  ambient a i r  i s  a t t r i b u t e d  t o  n a t u r a l l y  

occu r r i ng  r a d i o a c t i v e  ma te r ia l s  and poss ib l y  t o  aged f l  ss ion  products from 

past  atmospheric t e s t s  o f  nuc lear  devices. Radlonucl ides detected i n  a i r  

samples c o l l e c t e d  du r ing  1988 Inc lude 7 ~ e  and 4 0 ~  p l u s  several n a t u r a l l y  

occu r r i ng  rad ionuc l ides  from the  uranium and thor ium ser ies .  Whi le t h e  data 

f o r  a i r -  borne alpha a c t i v i t y  a re  n e a r l y  a l l  below the  minimum de tec t i on  l e v e l  

f o r  a s i n g l e  sample, averaging values from n i n e  d a i l y  a i r  samples over seven 

con- secut ive  days and over calendar months reveal  the  long-term behavior o f  

t h i s  a c t i v i t y .  

Mon i to r ing  o f  ambient r a d i a t i o n  i s  performed w i t h  TLDs. Each dosimeter 

se t  uses two calc ium f l u o r i d e  (CaF2:Mn) low background. bulb-type ch ip  dosi-  

meters. The dosimeter sets a re  placed a t  l oca t i ons  on o r  near the  per imeters 

o f  the De Soto, SSFL, and Canoga s i t e s .  Each dosimeter, sealed i n  a l i g h t -  

p roo f  energy compensation sh ie ld ,  i s  i n s t a l l e d  i n  a sealed p l a s t i c  conta iner  

mo2n:ed about 1 m above ground a t  each l oca t i on .  The dosimeters a r e  exchangsd 

and evaluated q u a r t e r l y .  During t h e  year, 27 on-s i te  TLD moni to r ing  l oca t i ons  

were used. F i ve  a d d i t i o n a l  dosimeter sets. placed a t  l oca t i ons  up t o  10 mi les  

from t h e  s i t e s ,  a re  s i m i l a r l y  evaluated t o  determine t h e  l o c a l  area o f f - s i t e  

ambient r a d i a t i o n  l e v e l .  which averaged 9 pR/h for 1988. Table 6 presents 

t h e  q g a r t e r l y  and annual r a d i a t i o n  exposures, the  equ iva len t  absolute and 

a; t i tude-adjusted annual exposures, and exposure ra tes  determined f o r  each 

dosimeter ?cca t i on .  

Dur ing the  t h i r d  qua r te r  of 1988, TLD exposure data was somewhat h igher  

thar, expected f o r  the  on -s i t e  and o f f - s i t e  dosimeters. The h igher  r e s u l t s  

were noted f o r  bo th  o f f - s i t e  and on -s i t e  dosimeters. I t  was concluded t h a t  

the  values r e r e  a f fec ted  by an i n t e r m i t t e n t l y  ma l func t ion ing  s h u t t e r  i n  the  
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TABLE 6 

DE SOTO, SSFL. AND CAUOGA SITES--AHBIENT RADIATION 
DOSIMETRY DATA--] 988 

Equtval en t  
Q u a r t e r l y  Exposure Exposure a t  

( IRR)  Annual 1000-ft ASL 
TLD Exposure 

Locat ion Q-1 Q-2 4-3 Q-4 dnR) (mR) ( ~ R l h )  

De Soto DS-1 20 23 27 20 90 91 10 
DS-2 21 21 22 16 80 82 9 
DS-3 20 23 27 17 87 90 10 
DS-4 19 18 27 20 84 85 10 
DS-5 20 15 20 15 70 7 1 8 
DS-6 23 16 33 15 87 88 10 
DS-7 23 16 37 19 95 96 11 
05-8 19 10 31 15 75 78 9 

Mean value 21 18 28 17 84 85 10 

SSFL SS-1 21 22 31 20 94 82 9 
SS-2 26 22 30 23 101 89 10 
SS-3 21 20 27 18 86 74 8 
55-4 18 29 29 22 9a 85 10 
SS-5 21 21 29 27 98 84 10 
55-6 25 19 29 21 94 82 9 
SS-7 27 14 31 14 86 73 8 
SS-8 26 12 41 18 97 84 10 
SS-9 29 20 32 21 102 90 10 
SS-10 24 18 31 20 93 8 1 9 
SS-11 33 26 39 39 137 126 14 
55-12 32 25 41 31 129 118 13 
SS-13 25 19 32 29 105 94 11 

Mean value 25 21 32 23 102 89 10 

Canoga CA-1 22 11 24 12 69 72 8 
CA-2 19 13 31 13 76 78 9 
CA-3 23 14 24 13 74 75 9 

CA-5 19 7 43 8 77 79 9 
0 - 6  17 14 34 13 78 79 9 

Mean value 21 12 30 12 15 77 9 

05-4 21 16 25 13 75 73 8 
05-5 22 16 27 16 81 81 9 

Mean value 22 17 25 15 77 78 9 



dosimeter reader. whlch artificially increase the results. The data reported 
for 1988 include a correction for self-irradiation as recomnended by the U.S. 

DOE invi rotmental Measurements Laboratory. This correction tends to reduce 

the exposure estimates. Improvements in dosimeter calibration methods, field 

deployment, and storage conditions continue to be implemented. 

Table 6 shows that radiation exposures and equivalent annual exposure 

rates monitored on-site are nearly identical to levels monitored at the five 

wid?ly separzted off-site locations. These data reflect natural background 

rzdiation from cosmic radiation, radlonuclides in the soi 1 ,  radon and thoron 

in the atmosphere, and local radioactive fallout. Locally, the natural back- 

g r o u ~ d  radiation level as measured by these dosimeters is about 100 mRlyr. 

Tke small variability observed in the data is attributed to differences in 

el evation and geologic conditions at the vario~s dosimeter locations. Tne 

altitude range for the dosimeter locations is from about 850-ft ASL (above sea 

level) at the Canoga facility to a maximum of about 1900-ft ASL at SSFL. When 

normalized to a specific altitude by adjusting the measured value (using an 

altitu3e adjustment factor eqila: to 15 mRllOOG-ft elevation difference), 

derives radiation ex?os.*tes for a1 1 locations are essentially identical. The 

1938 avsrzced total exposure values adjusted to 1000-ft ASL are 85 + 8 x 1  for 

32 Sots, 83 + l5 nR fc: the SSFL site, 77 + 3 mR for the Canoga site, and 

78 :D mR fcr t3e off-site control dosimeters. 

S ~ p ~ : ~ n e n t a r y  zeasbreizents of axcient radiation levels with high-pressure 

icn :camber :H?IC) monitors are m a w  at two locations at the SSFL site. ine 

HiIC values fcr 1989 uere eqdivalent to annual exposures of 109 mR for the 

Bu'ldinc 207 n ~ m i c o r  an3 97 mR for the Buildieg 353 monitor. These values are 

ic good agreement with resu;ts for nearby TLD locations for the year. 

Tne Eadiclogic Health Section of the State of California Department of 

he?.: tn Services provides pacitages ccntaining calcium sulfate (CaS04) dosi- 

meters for irdepe~dent monitoring of radiation levels in this area. These 

dosifierers are placed in field ceployment containers used for the bulb dosi- 

meters. ihe State dosimeters are returned to the Radiologic Health Section 



f o r  evaluation by t h e i r  vendor laboratory. Data for  these TLDs. placed a t  
e ight  Rocketdyne dosimeter locations. both on-site and of f -s i te .  were not 

ava i lab le  from the State f o r  inc lus ion i n  t h l s  report. 

8. NONRADIOACTIVE MATERIALS--1 988 

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

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

from the pond are analyzed f o r  various consti tuents, as required by the 

Regional Water Qua 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 resu l t  o f  excessive r a i n f a l l  runof f .  

During a r e l a t i v e l y  dry  1988. on ly  11 o f f - s i t e  discharges from pond R-2A 

occurred. Water i s discharged t o  B e l l  Canyon under NPDES Permit No. CA0001309. 

The allowable l i m i t s  o f  t h i s  permit are l i s t e d  i n  Appendix C. ( I n  addl t ion.  

f i v e  discharges were made from Perimeter Pond, which does not receive any 

water from Area I V . )  The resu l ts  of the pond R-2A water analyses for each 
discharge during 1988 are presented i n  Tabie 7 and are colnpared wi th  the dis-  

charge l i m i t s  established by the NPDES Permit. During the discharge o f  Sep- 
tember 22. the analy t ica l  resu l ts  showed an excess o f  sul fate,  above the 

allowable l i m i t .  This was presumed t o  have resul ted from cool ing water dis-  

charged from the Sodium Contponent Test I n s t a l l a t i o n  (SCTI).  



NONRAUIOACI I V L  CMISI 1IUI.NlS IN UASIIWAII.R OISCHARU U 10 UNCONIROI I I 0  AH1 AS -1988 
(A!raly,sis Results for !&stcvdlcr Dischdrycd t ran  Vond H .?A l o  

Hcl I Creek t ~ n  Uatc 11dil:aled Smplc Stdtion W-12) 
(Stll!cl I ot 2) 

- . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  - . - - - .- - 
.Idl~l~dr.y ll* I ~ b v u d r y  ?9* Apr i l  20* Sept~wber 22 Nov~mber Id* Wuvmber 18 

I.irni1 l i m i t  Limit  
Consti luenl  Result ( X I  Result ( X I  Result (X) Result 

. , , , , . . , ,.,,. , 

l o i a l  dissolved solids (mg/L) 

Chloride (mg/P) 

Sulfate (tng/L) 

Suspended sol idc (mUL) 

Settlcdble sol ids (nrgli) 

BoUs h l / L )  

O i l  and grease (nglk)  

I l r rb id i l y  (IU) 

kluoride (mg/!l) 

b r o n  (mg/O 

Hesidudl chlorine (ng/L) 

Surfdcldnts (MRAS) 

Limi l  
(X) 

-, ....... 
90.4 

68.1 

110.1 

C33.3 

33.3 

6.1 

10.0 

20 .o 
40.0 

8.0 

. .  - .... -, .. - -, .......... .. 
I. imi t Limit 

Result ( X I  Result (%I 
. . . .  . -..- .-.-. 
610 64.2 585 61.6 

14 49.3 120 80.0 

110 56.1 140 46.1 

2 1 9 - 
c0.01 C3.3 co.01 (3.3 

8 26.1 2 6.1 

< I  6 . 1  1.2 8.0 

13 5 - 
0.6 60.0 0.5 50.0 

0.6 60.0 0.3 30.0 

C0.01 C40.0 C0.04 (40.0 

0.03 6.0 0.03 6.0 

PH 8.1 8.0 8.2 8.4 9.0 8.2 

Rainfa l l  (un) 6 .  I 5.1 3.6 0.64 - 
r.stiaralcd r u i n f a l l  runoff id) 11,416 32,112 22,680 - 
Reledre volunr (d) 71,149 21,149 9,329 31,826 1,815 7.955 . . . . . .  - . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . .  -- .- . .. - . - ....... - . - .... 

* b i n f a 1  l .n!ldtcd discharge. 

O%S6Y / l jm 



NONRAlIIfIACl1Vt CONS1 IlULNlS I N  U4SILUAlI.H 0ISWRGI.U 10 UWCON1ROLI.FO AREAS 1988 
(Alldlysis Results for Wdstcwaler Uischdrg~d f m  Pond H .?A t o  

Bel l  Crcck on Oatc lndicdled .Smple Station W-12) 
(Shccl 2 o f  2) 

- - . . - . . - . . . . , , . , . . .. . . , . , ,..,..,., .. - 
Noumbcr 22 D f c d c r  1 OecRnber IS* DecRnber 21. Oecnber 27* 

,.., , - 
I-hit Limi 1 L i m i l  L imi t  Limi t 

Cunst i tucnt Resull (XI Result (X) Result (XI Resull (XI Result ( X I  
- . - . . . .,. . ., .- ..-. .... ,. --- 
lolaldissolvcdsolids(mg/L) 510 53.1 520 54.1 516 60.6 210 22.1 220 23.2 

Chloride (ng/L) 119 19.3 125 83.3 66 44.0 24 16.0 21 18.0 

Sulfate (mg/L) 115 3R.3 116 38.1 133 44.3 53 11.1 58 19.3 

Surpcndcd sol ids (mg/L) 4.5 .- 8 - 3.2 .. 41 - 23.5 - 
Sel l lcablc sol ids (mg/L) 4 . 0 1  a . 3  (0.1 c33.3 4 . 1  (33.3 (0.1 (33.3 aO.1 (33.3 

tq (mplL) 3 10.0 9.6 32.0 1.6 5.3 2.6 8.1 2.5 8.3 

O i l  and grcasc (mg/L) (1.0 6 . 1  (1.0 (6.1 c0.1 (0.1 2.2 14.1 1 .  4 . 7  

l u r b i d i l y  (TU) 

Fluoride (mg/L) 

Boron (mg/L) 

Residual chlor ine (kg/L) c0.l (100 4 .04  c40.0 c0.04 e40.0 <0.04 (40.0 0 0 

Sur f rc tmls  (N) 0.024 4.8 0.034 6.8 0.023 4.6 a . 0 1  c2.0 0.004 0.8 
. ... , ,. --- 

pH 8.2 1.8 8.0 1.1 7.1 

Rainfa l l  (an) - - 4.1 3 3.4 

Fslinlated r a i n f a l l  runoff (2) . 113.400 90.120 98,280 

Rclcarr volunc (d) - . . ,, , . , 19,005 4.062 4,813 8,112 20.160 . . ., .. ,. ..., , , , ,  .., .. ,....,,. , . 

*Rainfa1 1 -related discharge. 

0256Y/l jm 



IV. ENVIRONMENTAL MONITORING PROGRAM 

The environmental mon i to r ing  program was i n i t i a t e d  i n  1952 a t  Rocket- 

dyne's predecessor company, which was then loca ted i n  Downey. C a l i f o r n i a .  A: 

t h a t ' t i s e ,  a program o f  s o i l  and vegeta t ion  sample c o l l e c t i o n  and ana lys is  was 

begun t o  study environmental e f f e c t s  from the  nuclear  research and deveiop- 

l e n t  conddcted there.  This program was designed w i t h  the  pr imary  purpose o f  

adequate!y surveying e n v i r o n w n t a l  r a d i o a c t i v i t y  t o  ensure t h a t  company nuc- 

l e a r  cpera t ions  would no t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  l o c a l  r a d i o a c t i v i t y .  

Any program changes have r e f i e c t e d  t h i s  pr imary ob jec t i ve .  Environmental 

sampling was sc jseqaent ly  extended t o  t h e  then proposed Sodium Reactor Experi-  

sent  :S2E) s i t e  i n  the  S i a i  H i l l s  i n  May 1954. Sampling was a l s o  begun i n  the 

Gurro F l a t s  arsa, sosthwest o f  SRE, where o the r  nuclear  i n s t a l l a t i o n s  were 

p:annec and are c u r r e n t l y  i n  opera t ion .  The Downey area survey was termin3ted 

when n ~ c l e a r  z c t i r i t i e s  vsre  re loca ted  t o  Canoga Park i n  1955. A f t e r  review 

c f  r t e  needs a rd  r e s u l t s  o f  the environmental ~ c n i t o r i n g  program i n  1986, sas- 

p l i a g  o f  vegeta t ion  f c r  r a d i o a c t i v i t y  ana lys is  uas terminated and s o i l  sam- 

p l i n g  f requecry  was r e d ~ c e 3  t o  q u a r t e r l y .  This was based upon reviews o f  t ke  

sanpl ing prcgram an8 the  nuclear  operat ions being conducted a t  the  s i t e .  The 

redcced n l z l e a r  opera t icns  zcd the h i s t o r i c a l  data l e d  t o  the  conclus ion t h a t  

c y a r t e r i p  sz:pliri; tias a e e q ~ a t e  t o  conf i rm re:eases c f  r a d i o a c t i v i t y  i d e n t i -  

f i e 2  by c t h e r  monixrif i . ;  m e t x c s .  A ; t h c ~ g  the  r e d ~ c t i o n  i n  the  number o f  on- 

s i t ?  s c i l  sampies takec a s x a i l y  i s  s i g n i f i c a n t ,  the  number o f  o f f - s i t e  s o i l  

sz-ples taker  z n c ~ a l l y  remains the same. Tahie A-1 shows t h a t  the  I988 aver- 

?~;ed valdes f c r  so i ;  i c t i v i t y  compares we l l  w i ~ t  values f o r  p r i o r  years. 

L c r i t i o n j  cf sampling s t a t i o n s  are shoun i n  Figdres 6 through 9 and l i s t e d  i s  

Tcbie 8. 
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Figure 6.  Map of  Canoga Park, Simi Va l ley ,  Agoura, and 
Calabasas Sampling Stat ions 



Map of De S o l o  S i t e  and V i c i n i t y  Sampling S t a t i o n s  



Figure  8 .  Map o f  Santa Susana F i e l d  Labora tor ies  S i t e  Sampling Sta t ions  
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TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 1 of 5) 

Frequency 
o f  

Stat ion Location Sampl ing* 

SSFL Si te ,  Bui ld ing 143, southeast side 

SSFL Si te,  B u i l d h g  003. east side 

SSFL Si te,  Bui ld ing 064. north parking area 

SSFL Si te.  Bui ld ing 020. a t  west fence 

SSFL Si te.  Bui ld ing 363, east parking area 

SSFL S i t e ,  I n te r im  Retention Pond, south side 

SSFL S i t e  Access Road. a t  upper mobile home park entrance 

SSFL S i t e .  Bui ld ing 093. a t  driveway 

SSFL Si te,  above SRE Retention Pond 

SSFL Si te,  Bui ld ing 028, upper parking area 

SSFL S i t e  Entrance. Woolsey Canyon 

De Soto Si te,  Bui ld ing 104. east side 

De Soto Avenue and P l u m r  Street. southeast corner 

Mason Avenue and Nordhoff Street. southeast corner 

De Soto Avenue and Parthenia Street, northeast corner 

Canoga Avenue and Nordhoff Street, northwest corner 

S i m i  Valley, Alamo 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 S i t e ,  Bu i ld ing 886, a t  former sodium disposal 
f a c i l i t y  gate 

Chatsworth Reservoir S i te  North Boundary a t  nor th  gate 

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

SSFL Si te.  Burro F la ts  Drainage Control Sump, G Street 
and 17th Street 

SSFL Si te .  Pond R-2A 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 2 o f  5)  

Frequency 
o f  

S t a t i o n  Locat ion  Sampl i ng* 

SSFL S i t e .  Pond R-2A (Pond Bottom Mud), n o r t h  s ide  

SSFL S i t e ,  F  S t r e e t  and 24th S t ree t  

SSFL S i t e ,  J S t ree t ,  south o f  B u i l d i n g  055 exha2st s tack 

SSFL S i t e ,  B u i l d i n g  353, south o f  road 

SSFL S i t e .  Test Area STL-I, entrance. west s ide  

SSFL S i t e ,  Pond R-2A. northwest s ide  

S i m i  Va l ley ,  east end o f  A l a m  Avenue 

SSFL S i t e ,  near south boundary. B e l l  Creek Weir, H e l l  9 

SSFL S i t e  I n t e r i m  Retent ion Pond, south s ide  

SSFL S i t e  Domestic Water, B u i l d i n g  003. washroon faucet  

SSFL S i t e  Domestic Water, B u i l d i n g  363, washrmm faucet  

SSFL S i t e ,  Pond R-2A, n o r t h  s ide  

De Soto S i t e ,  B u i l d i n g  104, washroom faucet  

SSF: S i t s ,  Pond R-2A, discharge t o  B e l l  Creek 

De Soto S i t e ,  B u i l d i n g  102 r o o f  

De Soto S i t e ,  B u i l d i n g  104 r o o f  

SSFL S i t e ,  B u i l d i n g  100. east  s ide  

SSFL S i t e ,  B u i l d i n g  011, west s ide  

SSFL S i t e ,  B u i l d i n g  500. Sewage Treatment P lan t .  
n o r t h  s ide  

SSFL S i t e .  B u i l d i n g  207. S e c u r i t y  Cont ro l  Center. 
n o r t h  s ide  

SSFL S i t e .  B u i l d i n g  093. west s ide  

SSFL S i t e ,  B u i l d i n g  163. Box Shop a t  east s i d e  

SSFL S i re .  E u i l d i n g  363, west s ide  

SSiL S!te, S u i l d i n g  103. east  s ide  - 7-day sampler 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 3 of 5) 

Stat ion Location 

Frequency 
o f  

Samol i noi 

On-Site--De Soto - Ambient Radiation Dosimeter Locations (TLD) 

DS-1 De Soto S i t e ,  south o f  Block House 

DS-2 De Soto Si te,  northwest corner o f  Bui ld ing 101 
(State o f  Ca l i f o rn ia  TLO Location Number 2)  

DS-3 De Soto Si te ,  southeast corner o f  Bui ld ing 102 

DS-4 De Soto Si te.  northeast corner o f  SPEL I1 Laboratory 
Bui ld ing 113 

DS-5 De Soto Si te,  northeast corner o f  Bui ld ing 102 

DS-6 De Soto Site, east boundary, southeast corner o f  Build- 
tng 105 (State o f  Ca l i fo rn ia  TLD Location Number 1) 

DS-7 De Soto Si te,  north o f  Bui ld ing 106 

DS-8 De Soto S i t e  Guard Post 4, southwest corner o f  Bui ld ing 
101 (State o f  Ca l i fo rn ia  TLD Location Number 7) 

On-Site--SSFL - Ambient Radiation Dosimeter Locations (TLD) 

SS-1 SSFL S i t e .  west  o f  emergency t r a i l e r .  ~ u i  l d i ng  '1 l 4  

SS-2 SSFL Si te.  SRE Retention Pond 

SS-3 SSFL Sl te ,  E lec t r i c  Substation 719 on boundary fence 
(State o f  Ca l i f o rn ia  TLD Location Number 3) 

SS-4 SSFL Si te,  west boundary on H Street 

SS-5 SSFL Si te,  southwest boundary a t  property l i n e  gate 

SS-6 SSFL Si te,  northeast corner o f  Bui ld ing 353 (State o f  
Ca l i f o rn ia  TLD Location Number 4) 

SS-7. SSFL Si te,  Bui ld ing 363, nor th  side on HPIC monitor 
(State o f  Ca l i fo rn ia  TLD Location Number 8) 

SS-8 SSFL Si te.  Sodi um Disposal Faci 1 1 t y  north boundary 

SS-9 SSFL Si te,  Radioactive Materials Disposal F a c i l i t y .  
northeast boundary a t  Bui ld ing 133 

SS-10 SSFL Si te,  Bui ld ing 600. Sewage Treatment Plant 

SS-11 SSFL S i t e .  RHOF northwest property l i n e  boundary 
(State o f  Cal i forn ia  TLD Location Number 9) 

SS-12 SSFL Si te,  RHDF northwest property l i n e  boundary 

SS-13 SSFL Si te,  RMDF northwest property l i n e  boundary 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 4 o f  5) 

S t a t i c n  Locat ion  

Frequency 
c f  

Sanipl i ng' 

Cn-Site--Canoaa - Ambient Rad ia t ion  Dosimeter Locat ions (TLD) 

CA-1 Canoga S i t e ,  nor theast  corner  o f  B u i l d i n g  038 

CA-2 Canoga S i t e ,  southwest corner  o f  B u i l d i n g  002 

CA-3 Canoga S i t e ,  south o f  B u i l d i n g  001 near s t r e e t  entrance 

CA-1 Canosa S i t e ,  east  o f  B u i l d i n g  009 on bouncjary fence 

CA-5 Canoga S i t e ,  east  c f  B u i l d i n g  037 on boundary fence 

CA-6 Cano~a S i t e ,  sostheast corner  o f  B u i l d i n g  037 

Gf f -Si  t e  (TLD) 

OS-; O f i - s i t e ,  Nor thr idge,  approximately Oakdale Avenue and 
Lassen S t ree t  (S ta te  o f  C a l i f o r n i a  TLD Locat ion  Number 5) ( G )  

05-2 G f f - s i t e ,  S i a i  Va l ley ,  approximately Tapo Canyon and 
Walnut S t ree ts  (Qi 

CS-3 C f f - s i t e ,  San Fernando Va l l ey ,  Northr idge,  approximately 
Fluxmer S t ree t  acd Vanalden Avenue (Q) 

OS-1  O f f - s i  te ,  S l m i  Val l ey .  approximately Tapo Canyon and 
Walnut S t ree ts  (Q) 

05-5 Off -s i te ,  S i m i  Val ley,  approximately east Los Angeles 
Avenue and Stow S t ree t  (S ta te  o f  C a l i f o r n i a  TLD Locat ion 
Nmber 6) (3) 

1 -  high-pressure I o n  Chamber (HPIC) Ambient Rad ia t ion  
Mon i tc r  a t  B u i l d i n g  207, n o r t h  s ide  (C) 

HPI-2 High-Pressure I o n  Chamber (HPIC) Ambient Rad ia t ion  
Moni tor  a t  B u i l d i n g  363, n o r t h  s ide  (C) 

Cedes : 

Sam01 e Tvo? *Freauency Locat ion 

S Soi: D D a i l y  CA Canoga 

W Nater M Monthly DS De Soto 

A A i r  Q Q u a r t e r l y  SS SSFL 

TL3 Thermol emi nescent S Semiannual OS O f f s i  t e  
Cosimeter C Continuous 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 5 o f  5) 

- 

SSFL S I T E  GROUNDWATER SAMPLING STATIONS 
DEEP AND SHALLOW TEST AND PRODUCTION WELLS 

(Sampled Quar ter ly  o r  Seasonally Depending on 
Groundwater Recharge) 

We1 1 Descript ion o f  General Location 

On-si te :  

On-site: 

On-si te:  

On-si te: 

On-si t e :  
On-sf te :  
On-si te :  

On-si t e :  

On-si te:  

On-si te: 

On-si t e :  
Off-s i  te :  

Of f -s i te :  

Off-s i  te:  

Of f -s i te :  

Of f -s i  te :  

O f f - s i  t e :  
O f f - s i  te: 

Off-s i  te :  

On-si t e :  

On-si te: 

On-si t e :  

On north boundary 

1500 ft from southeast boundary 

2500 ft from north boundary 

550 f t  from nor th  boundary 

300 ft east o f  Si lvernale Reservolr 

1500 f t  east o f  Si lvernale Reservoir 

1000 ft south o f  Pond R-2A i n  drainage channel 

2500 ft from northwest boundary 

800 f t  from north boundary 

200 f t  from north boundary 

On northeast boundary 

1350 f t  from s i t e  north boundary 

1750 ft from s i t e  northwest boundary 

1100 ft from s i t e  northwest boundary 

1750 f t  from s i t e  north boundary (Spring) 

4250 f t  from s i t e  north boundary 

900 ft froa s i t e  east boundary 

2900 f t  from s i t e  northeast boundary 

800 ft from s i t e  northeast boundary 

4400 f t  from east boundary 

860 f t  from north boundary 

1000 ft from north boundary 

WS SSFL on-site water supply well  ( d r i l l e d  before 1960) 
OS O f f - s i  t e  water wet 1 f o r  groundwater moni t o t i n g  
RS SSFL on-si t e  shallow zone groundwater monitoring we1 1 .  



E. SAMPLIKG AND SAMPLE PREPARATION 

Soi; i s  analyzed f o r  any s i g n i f i c a n t  increase i n  r a d i o a c t i v e  depos i t ion  

by fa1  l o u t  f r o r  a i rbc rne  r a d i o a c t i v i t y .  Since soi  1 i s  n a t u r a l l y  r a d i o a c t i v e  

and has been contaminated by ~ t m o s p h e r i c  t e s t i n g  o f  nuclear  weapons, a genera! 

backg rand  ley21 of r a d i o a c t i v i t y  e x i s t s .  The data are  monitored f o r  increases 

o e p n d  the  ~ a t u r a l  v a r i a b i  1 i t y  o f  t h i s  background. For most radionucl  ides,  
-Ipr.- q o s s  a ; < : ~ a  and be% r a d i o a c t i v i t y  reasilrements are adequate f o r  t h i s  pwpcse.  

Chemical ly s p e c i f i c  analyses are  performed f o r  p lutonium t o  prov ide  improved 

s e n s i t i v i t y .  

Surface s o i l  types a v a i l a b l e  f c r  sampling range from decomposed g r a n i t e  

t o  c l a y  and ioam. Sampies are taken from the  upper 1 cm o f  undisturbed grcund 

sur face fr~r g r m s  r a d i o a c t i v i t y  ana lys is  and t o  a depth o f  5 cm f o r  p l u t o n i m  

aca lys i s .  The s o i l  samples are packaged i n  paper conta iners and re turned t o  

1b2 i a x r a t c r y  f o r  ana lys is .  

Szzple s c i i  p repara t ion  f o r  gross r a d i o a c t i v i t y  determinat ion cons is ts  o f  

t r a n s f e r r i n ~  sac2ies t o  Pyrex beakers and d ry ing  them i n  a m u f f l e  furnace a t  

a k x :  5CC'C f c r  8 h .  A f t e r  cco l ing ,  the  s o i l  i s  s ieved t o  o b t a i n  un i fo rm par- 

t i c l e  s ize .  Tws-gram a l i q u c t s  o f  t h e  sieved s o i l  are weighed i n t o  s ta in less -  

s tee l  ? laz rhe ts .  Ths s o i l  i s  wetted i n  the p laacnet  w i t h  a lcoho l .  evenly d i j -  

t r i k t e d  r o  o !xs in  s n i f c r s  sa-ple th ickness,  dr'ed, and counted f o r  alpha an: 

beta r a d i 2 t i o n .  

S 3 i  1 p!d:ociu= ana lys is  i s  performed using a chemical ly  s p e c i f i c  method 

a z e r t i  f i e 2  indepen3ent test in ;  l abo ra to ry  according t o  the  gu ide l ines  .I 

spsci":sd i n  rhe  U.S. K2C R e g ~ l a t c r y  Guide 4.5 r i t l e d  "Measurements o f  Radio- 

nuc l i3es  i n  the Envircnxfnt--Samplicg and Analys is  o f  Plutonium i n  Soi 1." 



Surface and supply water samples are obtained monthly a t  the De Soto and 

SSFL s i tes  and from upper Be l l  Creek during periods o f  o f f - s i t e  discharge. 

The water i s  drawn i n t o  1 - l i t e r  polyethylene bo t t les  and transferred t o  the 

laboratory. 

Five-hundred-mi 11 i li t e r  volumes o f  water are 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 dissolved sol ids are 

redissolved i n t o  d i s t i l l e d  water wi th  d i l u t e  n i t r i c  acid, t ransferred t o  

planchets, dr ied under heat lamps, and counted for alpha and beta radiat ion.  

3. Ambient A i r  

A i r  sampling i s  performed cont inual ly  a t  De Soto and SSFL wi th  a i r  samp- 

l e r s  operating on 24-h sampling cycles. Airborne par t i cu la te  rad ioac t i v i t y  i s  
co l lec ted on glass f i b e r  f i l t e r s  which are automatical ly changed d a i l y  a t  the 

end o f  each sampling period (midnight). The samples are counted f o r  alpha and 

beta rad ia t ion  fo l lowing a minimum 120-h decay period. The volume o f  a typ i -  
3 cal d a i l y  ambient a i r  sample i s  about 25 m . 

C. COUNTING AND CALIBRATION 

Environmental s o i l ,  water, and ambient a i r  samples are counted f o r  alpha 

and beta rad ia t ion  w i th  a low-background gas f low proport ional  counting sys- 

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

rad ia t ion.  The sample-detector conf igurat ion provides a near ly 2n geometry. 

The thin-wi ndow detector i s  continual 1 y purged wi th  argonlmethane counting 

gas. A preset time mode o f  operation i s  used f o r  a l l  samples. The lower l i m -  

i t s  o f  detect ion shown i n  Table 9 are those f o r  a s ingle sample determined by 
using typ ica l  values f o r  counting time, system e f f i c ienc ies  f o r  detecting alpha 

and beta rad ia t ion,  background count rates (approximately 0.05 cpm alpha and 

1.0 cpm beta). and sample size. These l i m i t s  of de tec tab i l i t y ,  f o r  s ingle 

samples, are calculated according t o  U.S. NRC Regulatory Guide 4.16, and 

assure a 95% p robab i l i t y  that  the measured a c t i v i t y  would be i d e n t i f i e d  as 

"above background." 



TABLE 9 

LOWER LIMITS OF DETECTION (LLDs) 

Sample A c t i v i t y  
- 

Soi 1 Alpha (3.2 + 1.8) 10-6 p ~ i l g  (118.4 + 66.6 Bqlkg) 

Beta (3.7 + 2.0) lo-T pCi /g  (136.9 + 73 Bqlkg) 

k z t e r  Alpha (4.0 1.9) 10-10 p C i l m l  (3.0148 + 0.007 B q l l )  

Beta (1.1 + 1.2) 10-9 pCiIm1 (0.0407 + 0.044 B q l i )  

A i r  Alpha (9.1 + 2.4) 10-15 pCi/m! (0.0003 + 0.0001 ~ ~ / m 3 1  

6eta (3.8 + 1.3) 10-I; p C i l m :  (0.0013 + 0.00G4 9q/m3) 

Csunrisg systew e f f i c i e n c i e s  a r e  determined r o u t i n e l y  w i t h  9gTC , 3 6 ~ 1 ,  

232Th , 235L!, anb 2 3 9 ~ u  standard sources and w i t h  4 0 ~ ,  i n  the  f o r %  o f  

standard reagent-grade K C ,  which i s  used t o  s imulate s o i l ,  and w i t h  s o i l  con- 

tainin.2 knoun amox ts  o f  h i g h l y  enriched uranium. The a c t i v i t i e s  o f  the  

standard sources are  r raceab le  t o  the  Na i iona l  I n s t i t i l t e  o f  Standards and 

Techno;cgy (NIST, f o rmer l y  NBS). 

Sel f -absorpt ior :  standards f o r  beta count ing are made by d i v i d i n g  sieved 

KC; i n t o  sacples t h a t  increase i n  mass by 20C-ag increments, f r o a  100 t o  

3COI mg. The samp'es are  placed i n  planchets o f  the  type used f o r  environ- 

mental samples acd are  ccunted. The r a t i o  o f  sample a c t i v i t y  t o  the  o jserved 

ne t  count r a t e  f o r  each saxpls i s  p l o t t e d  as a f u n c t i o n  o f  sample mass ard a 

smos~h ccrvs i s  drawn through these po in t s .  The c o r r e c t i o n  f a c t o r  ( r a t i o )  

ccrrespocding t o  the  msss o f  environmental samples i s  then obta ined f r c n  r k e  

cjrzpk. The p r ~ c x t  o f  the  c o r r e c t i c n  f a c t o r  an3 the  n e t  sample count r a t e  

y i e l c s  tr.e sampie a c t i v i t y  (dpm). This  method has been proven csable by 

ap> ly i?g  : t t 3  var icus-s ized a l i q u c t s  o f  un i fo rm ly  n i xed  environmental samplsj 

arc! c;serving t s a t  the r e s u l t a n t  s p e c i f i c  a c t i v i t i e s  f e l l  w i t h i n  the  expected 

s r a t i s t i z s l  :cuct ins e r r c r ,  stowing t h e  absence o f  any systematic b ias.  

Since t k e  observed r a d i o a c t i v i t y  i n  environmental samples p r i m a r i l y  

resu ; t s  f r o %  n a t c r a l  sources and i s  a t  low concentrat ions,  cons t i t uen t  radio-  

a2c;'dfs a re  co t  i d e n t i f i e d  f c r  each sacple. However. c o l l e c t e d  samples are  



composited f o r  gamma spectrometry o f  accumulated sample ma te r ia l s .  The detec- 

t i o n  o f  s i g n i f i c a n t  l e v e l s  o f  r a d i o a c t i v i t y  would lead t o  an i n v e s t i g a t i o n  o f  
t h e  r a d i o a c t i v e  ma te r ia l  involved,  t h e  sources, and poss ib le  causes. 

D. NONRADIOACTIVE MATERIALS 

The Rocketdyne D i v i s i o n  o f  Rockwell I n t e r n a t i o n a l  Corporat ion has f i l e d  a 

Report o f  Waste Discharge w i  t h  t h e  C a l i f o r n i a  Regional Water Qua1 i t y  Contro l  

Board and has been granted a Nat ional  P o l l u t a n t  Discharge E l i m i n a t i o n  System 

permi t  t o  discharge wastewater. pursuant t o  Sect ion 402 o f  t h e  Federal Water 

P o l l u t i o n  Cont ro l  Act. The permi t .  NWES 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  permi t  covers discharge o f  over f low and storm runoff from water 

rec lamat ion r e t e n t i o n  ponds i n t o  Be1 1 Creek. Discharge genera l l y  occurs o n l y  

du r ing  and immediately a f t e r  per iods o f  heavy r a i n f a l l  o r  du r ing  extended per- 

iods  o f  rocke t  engine t e s t i n g  t h a t  re lease l a r g e  amounts o f  coo l i ng  water t o  

t h e  ponds. 

Only one o f  the  r e t e n t i o n  ponds receives i n f l u e n t  f rom t h e  nuclear  oper- 

a t i n g  areas (Area IV)  o f  the  SSFL s i t e .  I t  i s  i d e n t i f i e d  as r e t e n t i o n  pond 

R-2A. Water Sample S t a t i o n  W-12 i n  Table 8. 

The i n f l u e n t  inc ludes  sewage treatment p l a n t  o u t f a l l  and sur face r u n o f f  

water. Grab-type water samples taken a t  t h e  r e t e n t i o n  pond p r i o r  t o  a d i s -  

charge are  analyzed by a C a l i f o r n i a  Sta te  c e r t i f i e d  a n a l y t i c a l  t e s t i n g  labora- 

t o r y  f o r  nonrad ioac t ive  chemical cons t i t uen ts  and f o r  r a d i o a c t i v i t y .  Appen- 

d i x  C l i s t s  s p e c i f i c  cons t i t uen ts  uh ich  are  analyzed, as w e l l  as t h e i r  respec- 

t i v e  l i m i t a t i o n s  i n  discharged wastewater. Wastewater o r i g i n a t i n g  from f a c i l -  

i t i e s  loca ted throughout the SSFL s i t e  i s  c o l l e c t e d  a t  the  r e t e n t i o n  pond. 

The p o i n t  o f  o r i g i n  o f  small amounts o f  most nonradioact ive cons t i t uen ts  nor- 

n a l l y  found i n  wastewater i s  d i f f i c u l t  t o  determine. I f  excessive amounts o f  

any o f  these ma te r ia l s  were found i n  wastewater, t h e i r  o r i g i n  cou ld  be deter-  

mined from t h e  knowledge o f  f a c i l i t y  operat ions i n v o l v i n g  t h e i r  use. 



I n  a d d i t i o n  t o  the wastewater discharge l i m i t a t i o n s .  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 the  Ventura County A i r  P o l l u t i o n  

Contro l  D i s t r i c t  (APCD) Permi t  0271 on two n a t u r a l - g a s l o i l - f i r e d  sodium 

heaters operated by ETEC. The l i m i t a t i o n s  f o r  1988 are  1.50 t o n s l y r  f o r  reac- 

t i v e  organic coapounds, 131.13 t o n l y r  fo r  oxides o f  n i t rogen,  3.05 t o n s l y r  f o r  

p a r t i c u l a t e s ,  O.EO t o n s l y r  fo r  oxides o f  su l fu r ,  and 40.51 t o n s l y r  f o r  carbos 

mnox ide .  Ko cpera t ions  r e s u l t e d  i n  emissions exceeding these l i m i t s .  These 

l i m i t s  were increased f o r  1988 due t o  p l a c e d  increases i n  opera t ion  o f  gas- 

f i r e d  b o i l e r s  f o r  component t e s t i n g  and f o r  a new power generat icn f a c i l i t y  

which was S r o ~ g h t  i n t o  serv ice  du r ing  the  year.  The increased l i m i t s  r e f l e c t  

a n t i c i p a t e d  i i c r e a s e d  demand and do no t  r e f l e c t  ac tua l  re lease increases. The 

decrease i n  t i e  l i m i t  f o r  ox ises of s u l f u r  occurred because the  use o f  f ~ e l  

c i l  d u r i r g  ;he year was na t  planned. 

There wsr2 no d r a f t  o r  f i n a l  Environmental Impact Statements o r  Reports, 

s i t e  assessments, o r  remzdial  a c t i o n  repo r t s  produced du r ing  1968. Add i t ion-  

a i l y ,  t he re  sere  no ac t i ocs  taken by l o c a l  a o t h o r i t i e s  r e l a t i v e  t o  CERCLAISARA 

a c t i v i t i e s  o r  Yot ices o f  V i o l a t i o n .  



V. EFFLUENT MONITORIKG PROGRAM 

E f f l u e n t s  t h a t  may c o n t a i n  r a d i o a c t i v e  m a t e r i a l  a r e  generated a t  t h e  

Rocketdyne D i v i s i o n  f a c i l i t i e s  as t h e  r e s u l t  o f  o p e r a t i o n s  per formed under 

c o n t r a c t  t o  DOE, under  NRC Spec la l  Nuc lea r  M a t e r i a i s  L i cense  SNM-21, and under 

t h e  S t a t e  o f  C a l i f o r n i a  R a d i o a c t i v e  M a t e r i a l  L i cense  0015-70. The s p e c i f i c  

f a c i i i t i e s  a r e  i d e n t i f i e d  as B u i l d i n g s  020 acd 021-022 a t  SSFL, and B u i i d -  

i r g  1 0 1  a t  t h e  Ce S c t o  c o ~ p l e x .  

A. TREATMENT AND HANDLING 

The o n l y  r e l e a s e  o f  r a d i o a c t i v i t y  t o  u n c o n t r o l l e d  areas i s  b y  way o f  d i s -  

c h a r ~ e  t:, t h e  atmosphere. No contaminated l i q u i d s  a r e  d ischarged  t o  unre- 

s t r i c t e d  areas.  

The l e v e l  a f  r a d i o a c t i v i t y  c o ~ t a i n e d  i n  a l l  a tmospher ic  e f f l u e n r s  i s  

r e d ~ z s 3  t 3  t h e  l o w e s t  p r a c t i c a l  v a l i l e  b y  pass ing  t h e  e f f l u e n t s  th rough  c e r t i -  

f i e d  h i s ? - e f f i c i e n c y  p a r t i c u : a t e  a i r  (HEPA) f i l t e r s .  The e f f l u e n t s  a r e  saz- 

p!ed f o r  p a r t i : u l a t e  r a d i o a c t i v e  m a t e r i a i s  by  cea tx  o f  c o n t i n u o u s l y  op2ra t i r .g  

s t a r s  erha;s: samplers a t  t h e  p o i n t  o f  r e l e a s e .  i n  a d d i t i o n ,  s t a c k  w n i t o r s  

i - s r a i l z c  a t  S u i l d i c g s  320 and 321-C22 p r c v i d e  au tomat i c  a l a r m  c a p a b i l i t y  i n  

t:e event  ci t h e  r e l e a s e  o f  gaseous o r  p a r t i c u l a t e  a c t i v i t y  f r o m  E d i ' d i n g  023 
and ~ i - t i c ; i a r e  a c t i v i t y  f rom E s i l c i n g s  C2l-022. The HEPA f i l t e r s  irsed f c r  

fi: t e r i z g  a z ~ j p h e r i  c  e f f ! g s c t s  a r e  a: le=s: 93.97% e f f i c i e n t  f o r  p a r t i c l e s  

0.3 p- i n  diameter. P a r t i c l e  f i  1:ration e f f i c i e n c y  inc reases  f o r  p a r t i c ? e s  

above anb below t h i s  s i z e .  

The 2vera;e c o n c e n t r a t i o n  an3 t o t a l  r a d i o a c t i v i t y  i n  a tmospher ic  eff:+ 

e z t s  r o  urcont rc1:ed s rsas  a r e  shown i n  Tab!? 1C. The e f f e c t i v e n e s s  o f  ?he  

a:: c i e s n ' q  s y s r e ~ s  i j  e v i d e n t  fro,? t h e  f a c t  t n a t  t h e  a tmospher ic  e f f l i l e n : ~  

ar. l e s s  - z d i o a c t i v s  thar. i s  t h e  ambient a i r .  T i e  t o t a l  shows t h a t  no s i g n i i -  
+ .ant q u x t i t i e s  o f  r a d i o a z t : v i t y  were r e l e a s e d  i n  i 9 8 8 .  



IARI L 10. AlWSlWRlC LI tI.LkN1S 10 UNCONIKOI LkO ARCAS -1988 
. - . - . - , -. , . . . . -, . . . . , . ,, , . , . , .. . . , - . . . ,- , , , . .- , .. . . ,. . - ,.. . , .- -- - , , -. ,- . - ., . . .. - -- 

Ik Soto 104 Rrscarch SSFI. ON)  RIHL SStL 022 RlOF 
. .,,. , . , ., . , , . , . ., . , . , , . , , , . , , ,.,, - .. ,,. . , , - -. , - ,. ,. . -- .. ,, . - .- , - -- 

Approximate c f f l ucn t  volume-cubic m t c r s  Ib l ,  I00,WO 408,100,000 210,900,000 
Approximatc lower 1 irnit o f  dcteclion 
I I I D I  . -. 

Cross alpha f ~ i / d  
Cross bcta f ~ i / s d  

Approximatc a i r  volume s q l e d  cubic 
meters 
Annual average concenlration i n  c f  t lucnt 

Cross alpha f C i / d  
m Cross beta Ki/d 

S s l p l i ~ ~ g  pcriod m a x i m  ubscrvrd 
concenlrat ion 

Cross alpha f~i/d 
Gross beta f C i / d  

w l o t a l  a c t i r i l y  relcascd aicrucuricr/year 
c.l . Cross alpha 
w Cross beta 

rn .. . . -. 

Release ILO Concen- 
Release !.ID concen - Concen- 

t ra t ion  t r a t i o n  
Release I.UI trlriMl 

vCi/ vCi/ ., C i  Nil ., vCi/ vci /  ., 
Year Year fci/ma Year Year fci/ma YlPCd Year Year f~id YPCa 

-. . ..,., ., ,. -. - . . .. , ., .. -- --- 
Fstimatc of a c t i v i t y  released by nuclide 

R e y l l i m - l *  0 0.59 0 2.85 1.02 6.98 0 0.54 0 
Potassiun4W 0.31 1.41 2.22 0.44 2.43 1.08 0.64 1.21 2.66 
Cobalt 60 0 0.09 0 0 0 0. I5 0 0 6 0.08 6.82 0.002 
Strontiun/Ytlriun.90 0.03 0.05 0.18 0.0006 0.10 0.08 0.24 0.0008 0.21 0.04 0.81 0.003 
Ccsiun-131 0.03 0.08 0.22 0.000040.12 0.13 0.28 O.WOOS1.53 0.01 6 . 3  0.001 
Polonim~.210* 0.94 0.002 0.56 0.16 0.003 0.39 0.06 0.001 0.24 
Uran i un -234 0.13 0.0008 0.77 0.0192 0.0002 0.001 0.0004 0.00001 0.002 0.0007 0.01 0.0003 
Urdnim.735 0.005 0.0008 0.03 0.0008 0 0.001 0 0 0 0.0007 0 0 
Uraniun-238 0.001: 0.0008 0.01 0.0005 0.0001 0.001 0.002 0.00006 0.002 0.0001 0.008 0.0003 
P lu tun im .?BE 0 0.002 0 0 0 0.003 0 0 0.0001 0.001 0.0004 0.0006 
Plutuniun-239/40 0.0001 0.002 0.0001 0.0011 0.00003 0.003 0.00008 0.00001 0.008 0.001 0.03 0.052 

. .. , . . . , .. .. , . . , - .. , , , , .. , . , . .,, , ., . , , , ., . . , . - . , -. . , . . ., . . .,. , ,, , . , . . - , , . , , , . . - ,.. ... , , . , . , ,. ,. ,..,,.. ., , , , , , .. , ,. .-. , .- , . .. . , - . . . . .. . , , , . ,,. , - -- - . -. 
*Naturally occurring, not included i n  dose estinutes. 
Notc; Concentrations arc show as f~mtocurics per cubic mcler for  c l a r i t y  o f  prcscntation i n  t h i s  table. l o  convert t o  microcuries per m i l l i l i l e r ,  
m l t l p l y  thc values by 1 x 10.y~.  



The i s o t o p i c  composit ion o f  t h e  r a d i o a c t i v i t y  deposited on the  nuclear  

f a c i l i t y  exhaust a f r  sampling f i l t e r s ,  composited f o r  the  year, i s  presented 

i n  Table 10. The t a b l e  shows t h a t  t h e  m a j o r i t y  of t h e  c o l l e c t e d  a c t i v i t y  i s  

caused by n a t u r a l l y  occu r r i ng  elements. The beryllium-7 c o l l e c t e d  on the  RIHL 

f i l t e r  i s  a t t r i b u t e d  t o  i t s  presence i n  bypass a i r  taken i n t o  the  main exhaust 

system. The presence o f  polonium-210 i s  a l s o  a r e s u l t  o f  n a t u r a l  occu r r i ng  

elements i n  the  uranium-238 decay chain. Ma te r i a l s  used i n  operat ions con- 

ducted a t  t h e  SSFL s i t e  a re  respons ib le  f o r  the  f i s s i o n l a c t i v a t i o n  product 

r a d i o a c t i v i t y .  The l abo ra to ry  LLD f o r  the  composited f i l t e r s  was ccnverted t o  

an equ iva len t  annual re lease and i s  shown i n  t h e  t a b l e  as LLD. ~ C i l y e a r .  

B. FACILITY DESCRIPTIONS 

1. De Soto S i t e  

a. Bgi 1d:nq 1C4--Cal i fornia Sta te  Licensed A c t i v i t i e s  

C2erat ions a t  B u i l d i n g  134 t h a t  may generate r a d i c a c t i v e  e f f l u e n t s  t o r -  

s i s t  o f  research s tud ies  i n  app l i ed  physics and phys ica l  chemistry.  Only 

atmospheric e f f l u e n t s  a re  re leased from the b u i l d i n g  t o  uncon t ro l l ed  areas. 

MaScr q x n t i t i e s  o f  rad ionuc l ides  present  a re  l i m i t e d  t c  'OCO a ~ d  1 3 7 ~ s  i n  

e!lcapj315t~d form. 

2. S x t a  S ~ s a n a  F i e l d  Laborator ies S i t e  

a. B u i l d i n 4  020--NRC and C a l i f o r n i a  Sta te  Licensed A c t i v i t i e l  

Cperat ions a t  B u i l d i n g  020 t h a t  may generate r a d i o a c t i v e  e f f l u e n t s  con- 

s i s r  o f  t c t  c e i l  examination and decladding o f  i r r a d i a t e d  nuclear  f u e l s  and 

exarinat:on o f  r e a c t o r  components. Only atmospheric e f f i u e n t s  a re  released 

from the b u i l d i n g  t o  uncont ro l led  areas. The discharge may conta in  raaioac- 

t i v e  gases as h e i l  as p a r t i c u l a t e  ma te r i a l  depending oc t h e  operat ions being 



performed and the h i s to ry  o f  the i r rad ia ted  fue l  o r  other material.  No radio- 

ac t i ve  l i q u i d  waste i s  released from the f a c i l i t y .  Pr io r  radioact ive material 

handled i n  unencapsulated form i n  t h i s  f a c i l i t y  included the fo l lowing radio- 

nuclides: U, Pu, as consti tuents i n  the various fue l  materials; and 137~s .  

'OSr, 85~r ,  and 1 4 7 ~ m  as mixed f i s s i o n  products. 

b. and 022 -- M)F Co n t rac t  Ac t i v i  t i e  s Buildinas 021 

Operations a t  Buildings 021 and 022 tha t  may generate radioact ive e f f l u -  

ents consist o f  the processing, packaging, and temporary storage o f  l i q u i d  and 

dry radioact ive waste mater ia l  for disposal. Only atmospheric e f f luents  are 

released from the bu i ld ing  t o  uncontrolled areas. No radioact ive l i q u i d  waste 

i s  released from the f a c i l i t y .  Nuclear fue l  mater ia l  handled i n  encapsulated 

o r  unencapsulated form contains uranium and plutonium plus 137~s ,  90~r .  

8 5 ~ r ,  and 1 4 7 ~ m  as mixed f i ss ion  products. 

3. Canoaa S i t e  

a. e s  n NASA A c t i v i t i  

Other than product q u a l i t y  assurance inspection by X-ray and source 

radiography techniques, and also some l im i ted  State-licensed research work 

requi r ing the inc identa l  use o f  small quanti t i e s  o f  radioact ive materials, no 

nuclear a c t i v i t i e s  are conducted a t  the Canoga complex. 

C. ESTIMATION OF GENERAL POPULATION DOSE ATTRIBUTABLE TO ROCKETDYNE 
OPERATIONS--1988 

The Los Angeles basin i s  a semiarid region whose cl imate i s  control led 

pr imat i  1 y by the semipermanent Pac i f i c  high-pressure c e l l  tha t  extends from 

Hawaii t o  the Southern Ca l i fo rn ia  coast. The seasonal changes i n  the pos i t ion  

of t h i s  c e l l  g rea t l y  inf luence the weather conditions i n  t h i s  area. During 

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

resu l ts  i n  mostly c lear sk ies  with l i t t l e  p rec ip i ta t ion .  During the winter. 



the  c e l l  moves s u f f i c i e n t l y  southward t o  a l l ow  some P a c i f i c  lows w i t h  t h e i r  

associated f r o n t a l  systems t o  move i n t o  the  area. This produces l i g h t  t o  

moderate p r e c i p i t a t i c n  w i t h  n o r t h e r i y  and nor thwester ly  winds. 

The re lease o f  a i r s ~ r n e  ma te r ia l  a t  De Soto f o r  summer seascn weather 

cocd i t i cns  vcu id  genera l l y  be under a  subsidence i nve rs ion  i n t o  an atmosphere 

t 5 z t  ' j  ty;l ical o f  j l i ch :  neu t ra l  t o  lapse c o ~ d i t i o n s .  Nocturna: coo i i ng  

iavers iocs ,  a l t?ou$h ~ r e j e n t ,  are r e l a t i v e l y  shallow. C ~ r i n g  the sumer ,  a  
sIhC:,42 ,;,,.rice inve rs ion  i s  present a l s c s t  every cay. The base and top c f  t h i s  

i r v e r j i c n  ~ s u z l l y  ;i? belov t?? e leva t i on  o f  the  SSFL s i t e .  Thus, any atmss- 

p h e r i r  re 'eass i r ~ m  the S S F i  s i t e  m d e r  t h i s  c o c d i t i o n  uould r e s l r l t  i n  

Fasc,il; Type D :cf:ing d i f f u s i o ~  cond i t ions  above the  i ~ v e r s i o n  an3 consider- 

az le  a t~ospner ! c  d is7ers ion .  p r i o r  t o  any d i f f u s i o n  throogh the  i n v e r s i c n  i r t o  

ri-e S i a i  c r  S x  Cerran3s \!slleys. I n  the w in te r  season, the  P a c j f i c  hi.;% 

pressLre c e l l  s h i f r j  t 3  the scutn 2nd the  s~bs idence  i n v e r s i c n  i s  2sl;al:y 

a t j g r .  The s ~ r f a c e  a ' r f i c i l  ! S  then d m i n a t e d  by f r o n t a l  a c t i v i t y  m o v i r . ~  

e s s t e r i y  ti--tug t 7 2  ar23, r e s g l t i c g  i n  high-presscre systems i n  the  :Great 

Eas:? res ion .  F rcn ta l  passages r h - o ~ g h  the area d k r i n g  u i n t e r  are gens ra i l y  

arco-?~n:ed by r a i n f a l l .  3 : f i ~ s i z a  c h a r a c t e r i s t i c s  a r e  high:y varia5:e 

d i p ~ n z i n 3  s? t P e  i x j t i c n  c f  :he f7cr . t .  Cinera. ly,  a  l i s h t  t o  macerate s s j r s -  
,pn3 p r y e  

- - J  des these f r o n t a l  passages, i n t r o d x i n g  a  s t rong cnsnore 
f l e x  c f  ~ a r i a e  a:? acd producing l q s e  ra tes  t h a t  are s l i g h t l y  ~ n s t a b l e .  A i r d  

-~ spse5j i r c r e a s s  as the f r m t a l  systems approach, enhancing d i f f l i s i o n .  I ~ E  

d i ~ f  . , is:-q !,.. c h z r a z t e - i s t i c s  c i  the f r s n r a l  passage are i q s e  c o n d i t i c r s  w i t n  

l i g h t  t c  c c e - a t e  nc. r rher iy  *:n3s. Locz i l y ,  sverage wicd speeds f s r  v z r i -  

c c j  sta5i: : ty c a t q x i e s  ranse f r o 2  O t o  abcut 3.4 mls w i t h  the  greates t  f r e -  

c;Ye-::y c . r ~ r r ' - g  f s r  u i r d s  f ro-  the n o r t h  t o  ~ .s r t i l res :  sectors.  F i g ~ r c s  1:; 
t-?:? ~-., - 2  :? -~ .  , A , - > ?  -3.. - - =  - . v .  - .,pil%tio? d:jtrib;t;c.,n e s r i m t e s  t h a t  were ~ r c j e c t e z  
f:: 1555, ;?sen? o r  :he 1920 f ~ c e r a l  censds 2nd on a i r e c t  observat ion c f  rezrt:; - 
r ~ s i d s n t i z i  a-??s 2rsJn: rhe SSFi S i t e  and OG: t o  82 km f c r  15 sectors.  

Ti12 c c x x i n 3  csr :er t rat ion c f  r a d i o a c t i v e  ma te r ia l  e m i s s i o ~ s  t o  tne 

arzosctere j c r i n g  :585 from each c f  the  th ree  major Rccketdyne nuc?ear f a c i i i -  

t i i j  has ;tic c a ; c ~ l a t e 3  ri t a  tne AIRCGS-EPA coaputer code us ing  s i  t e - s p c i  f ' z  



Figure 10. Santa Susana F i e l d  Laboratories Site-Centered 
Demography t o  8 km 



Figure i!. Santa Susana Field Laboratories Site-Centered 
Demography to 16 kin 



Figure 12. Santa Susana Field Laboratories Si te-Centered 
Demography to 80 km 

(heavily populated areas are shown by shading) 



i n p c t  data i n c l c d i n g  l o c a l  area windspeed, d i r e c t i o n a l  frequency. and s t a b i l -  

i t y  p lus  f a c i l i t y - s p e c i f i c  data such as stack heights and exhaust a i r  v e l o c i t y .  

The r a d i o a c t i v i t y  concentrat ions a t  the  s i t e  boundary l o c a t i o n  nearest 

t o  each re lease p o i n t  and a t  the  nearest  residence f o r  each nuclear  f a c i l i t y  

are shown i n  Table 11. and both  i n t e r n a l  and ex terna l  r a d i a t i o n  dose est imates 

are  3;ven i n  Table 12. The i n t e r n a l  dose c a l c u l a t i o n s  i n  Table 12 assume a  

cors:art unshel tered expssure, ad jus ted  f o r  wind d i r e c t i o n  frequency, tnro;l$- 

o ~ t  the  year and Therefore considerab;y o v e r e s t i m t e  the  ac tua l  anngal- 

averx jed doses a t  the nearest  boundary and nearest  residence. The ex terna i  

dose c a l c u l a t i o n s  assume t h a t  d i f ferences i n  TLD readings represent  t r u e  

differences i n  l o c a l  exposure. These d i f f e rences  a r e  ex t rapo la ted  t o  tne 

boundary and nearest residence us ing  an inverse  sqcare d is tance r e l a t i o n  fro; 

an assilmed sol;rce c.f r a d i a t i o n .  TAe e s t i ~ a t e d  doses are  f a r  be:ow the  

appl ica 's le l i r i t s  o f  D3E, EPA, NRC, and the Sta te  o f  C a l i f o r n i a .  

TASLE 11 

ANKEAL AVERAGED PLUME CONCENTRATIOkS 
OF ATMOSPHERIC EMISSIONS--1988 

Downwiad Concentrat ion 

l ie':eise O i  s tacre  (m) t o  ( lo - ' *  pc i l c l )  
Rzte 

~ ~ ~ i l i ~ ~  f r '  ,,?/\;ear) Bcundary Residence Boundary Residence 80 km 

Exre;; f s r  the nearest b x n d a r y  i i n e  ex2osure f o r  the  Radioact ive F a t e r i -  
CispQ--: E- . C C :  ' 1  t i ~ y  <R!KF:, ?be ss t i - a ted  o f f - s i t e  doses are  extremely log 

empared t s  tne r a x i n m  p e r n i s s i b i e  exposlires recomended f o r  the  general pcp- 

c l a r i ~ s n  i r .  the  v i c i n i t y  o f  DOE f a c i l i t i e s .  The e f f e c t i v e  dose equ iva len t  f ~ s r  

any me.zber o f  :ke c u b l i c ,  f o r  a l l  pathways, s h a l l  n o t  exceed 500 m r e d y r  fw 

occas iora l  exposures, and 100 rnremlyr f c r  prolonged per iods o f  exposure. For 



lARLF 12 

ESTIWlTO DOSt TO THC PUOLlC IN THC VlClNITY Ok ROCKETOYNE FACILITICS-1988 ( r e d  

- . , ., , - - ,  .,.,-. , . 
Uc SoLo Bui ld ing 1114 

. .- . , . , , , - - 
Fxposure Hodc Bourlddry 

. . , . , . , , - .. . , -. - , , . , . .- . . . . , . .- -, , .- , -, 

A i r  Pathway Organ 
Gonads 
Dreast 
Red bone marrow 
Lungs 
Thyroid 
Bone surfaces 
L iver  
Kidney 
Spleen 
lhymus 
Adrenal s 
Pancreas 
Stonach 
Small i n t e s t i n e  
ULI r LLI 
Remainder 

A i r  Pathway Whole Body 
50-yr c m i t t e d  e f -  

f ec t i ve  whole body 
dose equivalent 

D i rec t  Radiation 
Whole Body 
Totdl estimated dosc 
S1 equivalent-% 

, , . ,  , , ...., , , ,  , - + ,  , 

SSTL-1/020 (RIHL) SSFL-1/0?1-022 (RMOF) 
, . , ,,- . .- 
Boundary Residence Boundary Rcsidcnce 
. - . . - - -. . .- ,, , , , , , ,, , , , , , . , , ,,,. - , - ,, - . - . , . . . , . . ,. , , , ., - . ,, , , . . . .- 



the  a i r  pathway on ly ,  the  l i m i t s  a r e  25 mremlyr f o r  whole body doses, and 

75 m r e d y r  f c r  any organ doses. The RMDF boundary t o  the  n o r t h  o f  the  f a c i l -  

i t y  rece ived an est imated "proper ty  l i n e "  exposure o f  40 mrem f o r  the  year .  

However, t h i s  does no t  c o n s t i t u t e  a  dose t o  the  general p u b l i c  s ince i t  l i e s  

w i t h i n  an i so la teC  area w i thout  d i r e c t  p u b l i c  access. No members o f  the  

genera: p u b l i c  were present  a t  :he s i t e  boundary dur ing  any s i g n i f i c a n t  por- 

t i o n  o f  the  year .  The maximirm est imated i n t e r n a l  and ex terna l  exposures t o  an 

i n d i v i d u a l  f o r  1988 a t  the  De Soto and SSFL s i t s  boundaries and a:so a t  the  

nearest residence a r?  skoun i n  Table 12. Estimated i n t e r n a l  r a d i a t i o n  dcses 

dl;? t o  atnojpher i :  e A s s i c n  s f  r a d i c a c t i v e  n a t e r i a l s  f r o a  9e Soto atxj the  SSFi 

nucle'r f a c i l i t i e s  a r e  several ~ r d e r s  o f  aagnitode below the  r a d i a t i o n  stzn- 

darcs ar:d are f a r  5elow doses from i n t e r n a l  exposure t o  na tu ra l  r a d i o a c t i v i t y  

i n  a i r .  

Tne externa: exposirres, above backgromd, are based on the  greates t  expo- 

sure ad:~sted t o  a  coastant  a l t i t u c e  (100C-ft ASL) measured by a  s i n g l e  dosi -  

rcsrer ccmpare3 w i t h  average a d j ~ s t e d  o f f - s i t e  measlrrements. The mean adjust23 

value f c r  f i v e  c f f - s i t e  dosimeters vas 78 mR w i t h  a  maximum annua l ly  observed 

va!ue f c r  a  s i n g l e  : cca t i on  c f  68 mR. aoundary dcse est imates assume 103% 

orcLpancy, %hereas the  ac taa l  presence of pers0r.s a t  the k u n d a r y  i s  r a r e  o r  

~ ~ n e x ' j t e ~ t .  T x s e  data i n d i c a t e  t h a t  the  der ived values, except f o r  the  

Rl.!9F, do r.ot d i f f e r  s i g n i f i c a n t l y  from zero, as shown by  t h e  u n c e r t a i n t i e s  

bein? near i h e  rep3r tec  value, b c t  r e s u l t  from assumptions i n  the  ana lys is .  

The general pcpu la t i cn  person-ren dose est imates are  ca l cu la ted  f rsm the 

demcgraphi c  d i  s t r i  b b t i o n  and the  sec tor  t o t a l  i n h a l a t i o n  i n t a k e  (persofi-pCi i 
year)  generatea by AIRDOS-EPA. This code bses re lease ra te .  wind speed, u i r d  

d i r e c t i o n  and f t e q ~ e n c y ,  i nve rs i cn ,  lapse, acd e f fec t i ve  stack he igh t  param- 

e te rs  a j  :-?u: 5ata.  F o p ~ l a t i c n  dcse es t ina tes  centered on the  SSFL s i t e  a re  

presented i n  Table 13. I n h a l a t i o n  i s  the  c n l y  p o t e n t i a l l y  s i g n i f i c a n t  expo- 

sure path,ay l i k e i y  t o  e x i s t .  Ths doses repor ted fcr SSFL s i t e  emissions are 

scxmx f z r  a l l  re lease po in t s  aad t x l i d s s .  



TABLE 13 
rnwmrlw DOSE EsrImrEs FW A T ~ W R I C  Enissms 

F W l  SSFL FACILITIES--1986 
-~ ~ - 

22.5- Dose to Receptor Population S-t ( p e r s o n 4  
Degree ----- -- - 
Sector 0-8 h 8-16 h 16-32 h 32-48 h 48-64 h 64- h Total 

~ -- 

-I 
SSW 7.6 x 10 1.3 x lo-' 2.3 x lo-' 0 0 0 1.7 x 10 

-6 

S 3.0 x l o8  1.5 x lo4 3.1 x lo-' 0 0 0 1.8 x 

SSE 1.0 x lo4  1.4 x 10-a 3.4 x 10" 0 0 0 1.4 x 10 
4 

SE 
-8 4 

1.8 x 10 2.6 x lo4 5.3 x lo4  6.1 x 10 1.5 x lo-' 4.6 x lo6 3.4 x 

-6 -6 -5 
1 . 8 ~ 1 0  5 . 1 ~ 1 0  1 . 2 ~ 1 0 '  3.8x10-' 2 . 1 ~ 1 0  1 . 8 x l 0 - ~  9 . 1 ~ 1 0  -5 

-6 
NNE 3.1 x 10 3.8 x lo-' 1.8 x 2.1 x lo-' 8.5 x lo4 3.9 x lo-' 5.1 x 10 4 

- -  . -~ - 

Total 3.1 x lo-' 2.1 x l o 6  4.4 x l o 5  6.2 x lo-' 5.4 x lo5 3.1 x lo6 2.5 x 
--I---__ ~ _ - - - _ I _ . . - . - - - _ - - - .  

-11 
Average i n d i v i d u d l d o s e : 3 . 2 ~  10 rmfor the80 - - rad iusarea to ta l  population. 



APPENDIX A 

COMPARISON OF ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1988 WITH PREVIOUS YEARS 

This sec t i on  compares environmental mon i to r ing  r e s u l t s  f o r  the  calendar 

year  1988 w i t h  prev ious annual data. 

The data  presented i n  Tables A-1 through A-4 summarize pas t  annual aver- 

age r a d i o a c t i v i t y  concentrat ions.  These data  show the  e f f e c t s  o f  bo th  the  

s h o r t - l i v e d  and long-1 i v e d  r a d i o a c t i v e  fa1  l o u t  from nuclear  weapons t e s t s  and 

the  1986 Chernobyl acc ident  superimposed on the  na tu ra l  r a d i o a c t i v i t y  inherent  

i n  the  var ious  sample types. 

The data  shown f o r  gross alpha a c t i v i t y  i n  samples t h a t  a re  genera l l y  

t h i c k  compared t o  the  range o f  the  alpha p a r t i c l e s  represent  a marked change 

from e a r l i e r  repo r t s  i n  the manner o f  c a l c u l a t i n g  and r e p o r t i n g  them. This 

change r e f l e c t s  the  gradual r e d i r e c t i o n  o f  the  mon i to r ing  program from moni- 

t o r i n g  t o  measurement. Previously ,  alpha count data had been converted t o  

alpha a c t i v i t y  concentrat ions by us ing  an e f f i c i e n c y  f a c t o r  f o r  a t h i n  

e l e c t r o p l a t e d  source, and the  r e s u l t s  were monitored fo r  changes from p r i o r  

values. This r e s u l t e d  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. S t a r t i n g  w i t h  the  1984 r e p o r t ,  the  alpha 

a c t i v i t y  concentrat ions f o r  these media are repor ted  based on an e f f i c i e n c y  

f a c t o r  der ived from a sample w i t h  d i s t r i b u t e d  alpha a c t i v i t y  t h a t  i s  t h i c k  

r e l a t i v e  t o  the  alpha p a r t i c l e  range. For mon i to r ing  purposes, t h i s  has no 

e f f e c t .  However, the  values repor ted  more c l c s e l y  represent  the  ac tua l  alpha 

a c t i v i t y  e x i s t i n g  i n  t h e  environment. I n  c a l c u l a t i n g  the  average concentra- 

t i o n  values, a l l  values, i n c l u d i n g  negat ive values. a re  inc luded.  This method 

o f  uncensored data averaging, recomnended by DOEIEP-0023. a f f o r d s  a b e t t e r  

est imate o f  the  c e n t r a l  value and d i spe rs ion  o f  the  data. A l l  

repor ted  i n  the  tab les  are f o r  one standard d e v i a t i o n  (1 sigma) 

these show the  d i spe rs ion  o f  t h e  measured values about t h e  mean 

changes i n  da ta  i n t e r p r e t a t i o n  r e s u l t  i n  no t iceab le  d i f fe rences 

l i m i t s  o f  e r r o r  

. Usual ly ,  

. These two 

i n  the  data 



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

ferences do not r e f l e c t  changes i n  environmental r ad ioac t i v i t y  but merely 

r e s u l t  from the evolut ion o f  the monitoring program. 

Over the long per iod tha t  the environmental program has been i n  opera- 

t ion,  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  

Table A-1, a small but abrupt increase i n  the alpha 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 on-site and the 

o f f - s i t e  samples, resul ted from use o f  an improved counting system wi th  a 

th inner sample configuration. The thinner sample increased the s e n s i t i v i t y  o f  

the detector t o  alpha-emitting radionuclides. which resul ted i n  a higher 

measured spec i f i c  sample a c t i v i t y .  

S lmi lar ly .  p r i o r  t o  1971, t o t a l  a c t i v i t y  i n  ambient a i r  was measured. 

combining both alpha and beta a c t i v i t y .  I n  1971. measurements were begun tha t  

allowed separate i d e n t i f i c a t i o n  o f  these two types o f  rad ia t 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  1988 as determined by the r e l a t i v e  

method wi th  those f o r  p r i o r  years shows no s ign i f i can t  dif ference. 

I n  l a t e  1985, a new automatic low-background gas f low proport ional  

counting system was placed i n  operation f o r  counting m s t  environmental saw  
ples. The new system was used f o r  a l l  sample types tha t  were analyzed during 
1988. Gamma spectroscopy i s  performed wi th  a high-pur i ty germanium detector 

(HPGe) coupled t o  a mu1 tichannel analyzer (MU\) with programable radionucl ide 
l i b r a r i e s  and e f f i c iency  ca l ibrat ions.  



TABLE A-1 

SOIL RADIOACTIVITY DATA--1969 THROUGH 1988 

On-si te Average O f f - s i t e  Average 
(pCi 19) (pCi l g )  

Number o f  Number o f  
Year Samples Alpha Beta Samples Alpha Beta 

1971 144 0.55 2 5 43 0.53 23 

1970 144 0.47 27 48 0.48 25 

1969 144 0.42 27 48 0.42 25 

'The change i n  alpha a c t i v i t y  a f t e r  1983 i s  t h e  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  prov ides 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 r a t h e r  than the  r e l a t i v e  values used p rev ious l y .  This 
i s  discussed i n  d e t a i l  i n  Sect ion 111, Par t  A.  Values f o r  1988 
us ing  the  p r i o r  method would be 0.83 f o r  the  on -s i t e  average and 
0.73 f o r  the  o f f - s i t e  average. 



TABLE A-2 

SSFL SITE SUPPLY WATER RADIOACTIVITY DATA-- 
1969 THROUGH 1988 

Number o f  Average Alpha Average Beta 
Year Samples (10-9 p C i  l m l )  (10-9 p ~ i  l m l )  

*The change i n  alpha a c t i v i t y  a f t e r  1983 i s  the resu l t  
o f  an improved ca l i b ra t i on  method tha 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  Section 111, Part  A. The value for 1988 
using the p r i o r  method would be 0.38. 



ROCKETDYNE DIVISION RETENTION POND RADIOACTIVITY 
DATA--1969 THROUGH 1988 

I n t e r i m  Retent ion F i n a l  Retent ion Pond 
Pond Water R-2A Hater  

6 12 

Average Average 
Number (10-9 pCi I m l )  Nomber (10-9 pCi / m l  ) 

o f  n f  
Year samples Alpha Beta ~ a & l e s  Alpha Beta 

4.5 
4.4 
3.6 
3.5 
4.2 
4.4 
3.9 
5.2 
3.9 
4.5 
4.6 
5.2 
4.: 
4.5 
4.5 
5.5 
5.5 
6.4 
7.4 
5.7 

*Tke change i n  alpha a c t i v i t y  a f t e r  1983 i s  the  r e s u l t  o f  an 
impraved c a l i b r a t i c n  method t h a t  prov ides 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 r a t h e r  than the  r e l a t i v e  values 
used p r e v i a s l y .  V?I!L~S f o r  1958 us ing the  p r i o r  method woald 
be as fo l lows:  

I n t e r i r  r e t e n t i o n  pond: 0.14 
F ina l  r e t e n t i o c  pond: 0.28 



TABLE A-4 
AMBIENT A I R  RADIOACTIVITY CWENTRATION DATA--1969 THROUGH 1988 

Oe Soto Average 
(10-12 pCiIm1) 

SSFL Average 
(10-12 pC1 Im1) 

Number o f  Number o f  
Year Samples Alpha Beta Samples Alpha Beta 

*Ambient a i r  alpha rad ioac t i v i t y  values were included i n  the beta 
values and not reported separately p r i o r  t o  1971. 
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The ambient r a d i a t i o n  mon i to r i ng  r e s u l t s  show a cont inu ing  long-term 

v a r i a t i o n  t h a t  had been apparent i n  prev ious years b u t  i s  unre la ted  t o  opera- 

t i o n s  on-s i te .  Independent measurements and intercomparisons support the  va l -  

ues measured by t h e  bulb-type dosimeters. With the  except ion o f  apparent 

changes r e s u l t i n g  from improvements i n  a n a l y t i c a l  methods and i n t e r p r e t a t i o n  

o f  the  data, the  s o i l ,  vegetat ion,  water. and a i r  r a d i o a c t i v i t y  r e s u l t s  are 

no tab l y  constant  over t h e  pas t  20 years. I n  p a r t i c u l a r .  environmental radio-  

a c t i v i t y  data f o r  De Soto show no reduc t i on  i n  the  measured l e v e l s  below those 

t h a t  had been observed du r ing  the  f u e l  f a b r i c a t i o n  operat ions t h a t  were d i s -  

cont inued i n  1982 conf i rming t h a t  those l e v e l s  represent  na tu ra l  r a d i o a c t i v i t y .  

For a l l  types o f  samples, the  da ta  i n d i c a t e  t h a t  t he re  i s  no concen- 

t r a t e d  l o c a l  source o f  unnatura l  r a d i o a c t i v i t y  i n  the  environment. Also, the  

s i m i l a r i t y  between on -s i t e  and o f f - s i t e  r e s u l t s  f u r t h e r  i n d i c a t e s  t h a t  Rocket- 

dyne operat ions c o n t r i b u t e  e s s e n t i a l l y  no th ing  t o  general environmental 

r a d i o a c t i v i t y .  



APPENDIX B 
ENVIRONMENTAL MOWITORING PROGRAM QUALITY CONTROL 

This appendix describes the q u a l i t y  assurance (QA) elements t ha t  are 

incorporated i n t o  the Rocketdyne program t o  ensure tha t  data produced are as 

meaningful as possible. 

PROCEDURES 

Procedures followed include: sample selection; sample col  

aging, shipment, and hand1 ing  o f  samples f o r  off-si t e  analysis; 

a t i on  and analysis; the use o f  radioact ive reference standards; 

methods and instrument QA; and data evaluation and report ing. 

lec t ion;  pack- 

sample prepar- 

ca l ib ra t ion  

RECORDS 

Records general ly cover the fo l lowing processes: f i e l d  sample co l lec t ion  

and laboratory i d e n t i f i c a t i o n  coding; sample preparation method; rad ioac t i v i t y  

measurements (counting) of  samples. instrument backgrounds, and analy t ica l  

blanks; and data reduction and ve r i f i ca t i on .  

Qual i ty  control  records for  laboratory counting systems include the 

resu l ts  of measurements o f  radioact ive check sources, ca l i b ra t i on  sources. 

backgrounds, and blanks, as well  as a complete record o f  a l l  maintenance and 

service. 

Records r e l a t i n g  t o  overa l l  laboratory performance include the resu l ts  o f  

analysis of q u a l i t y  control  samples such as analy t ica l  duplicates. in ter labor-  

a tory  cross-check samples and other qua l i t y  cont ro l  analyses; use o f  standard 

(radioact ive) reference materials t o  prepare working standards; and cal  i bra- 

t i o n  of ana ly t i ca l  balances. 



The following specific elements of quality control are used for the 

Rocketdyne program: 

Reagent Qua1 i ty--Reagent-grade chemicals and certified grade 
counting gas used. 

Laboratory Venti lation--Room air supply is control 1 ed to mini- 
mize temperature variance and dust incursion. 

Laboratory Contamination--Perf odic laboratory contamf nation 
surveys for fixed and removable surface contamination are per- 
formed. Areas are cleaned routinely and decontaminated when 
necessary. 

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

Laboratory Intercomparfsons--Rocketdyne participates in the 
DOE-EML-QAP, and in the DOE Environmental Dosimeter Inter- 
comparison Project. 

Duplicate Samples--Duplicate samples are obtained monthly at 
randomly selected envi ronmental sampling locations. Analyti ca: 
data are statistically evaluated to determine the correlation 
coefficients for each media type for the annual sample set. 

Calibration Standards--Counting standard radioactivity values 
are traceable to the National Institute of Standards and Tech- 
nology primary standards. 



APPENDIX C 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD CRITERIA FOR DISCHARGING 
NONRADIOACTIVE CONSTITUENTS FRfM ROCKETDYNE DIVISION. SSFL 

The discharge o f  an e f f l uen t  i n  excess of the l i m i t s  given i n  Table C-1 

i s  prohibi ted.  

TABLE C-1 

NPDES NO. CA00-01309. ORDER 84-85. EFFECTIVE 17 SEPTEMBER 1984 

Discharge Rate Concentration Limi t 
' ( lb/day)a (mgll i t e r )  

30-Day 
Consti tuent Average Maximum 

Total dissolved so l ids  1,267,680 950 

Chloride 200.160 1 50 

Sul fa te  400,320 300 

Suspended sol ids  b 66,720 - 
Sett leable sol idsb - - 
BOD5 

O i l  and grease 

Chromi um 

Fluorlde 

Boron 1,340 1 .O 

Residual chlor ine - 0.1 

Surfactants (as MBAS) 

PH 

'Based on a t o t a l  waste f low o f  160 x lo6 gallday. 
b ~ o t  applicable t o  discharges containing r a i n f a l l  runo f f  dur ing o r  imme- 
d i a t e l y  a f t e r  periods o f  r a i n f a l l .  
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APPENDIX F 

ALTERNATIVE UNITS FOR RADIOLOGICAL DATA 

Conversion 
I n  Non-SI I n  S I  Factor  From 

U n i t s  U n i t s  Non-SI t o  S I  Uni t s a  

A c t i v i t y  concentrat ions (envi -  
ronmental ) 

A i rborne p a r t i c u l a t e s  and gas p t i l m  ~ ~ l m ~  3.70E - 02 

L iqu ids  (water,  m i l k ,  e t c . )  pCi lQ BqlQ 3.70E - 02 

So l i ds  ( so i l .  sediment, 
vegetat ion.  f o o d s t u f f ,  e tc . )  pCi/g w k g  3.70E - 05 

A c t i v i t y  concentrat ions I 

( e f f l u e n t )  

Gas t a i  r) ( p ~ i  ~ q l m ~  3.70E + 10 

L i q u i d  ( p ~ l  / m ~ ) ~  BqlQ 3.70E + 07 

Exposure r a t e  (environment) Rlh Clkg h 2.58E - 04 

Absorbed dose mrad GY 1.00E - 05 

Dose equ iva len t  mrem Sv 1.00E - 05 

Dose equ iva len t  r a t e  
(commi tment) mremlyear Svlyear 1.OOE - 05 

a ~ o  conver t  non-SI u n i t s  t o  S I  u n i t s ,  m u l t i p l y  the  non-SI u n i t s  by  the 
conversion f a c t o r .  

b ~ d o p t e d  because o f  es tab l ished convent ion and use i n  maximum permiss ib le  
concent ra t ion  (MPC) t abu la t i ons .  



APPENDIX G 

ADDITIONAL ENVIRONMENTAL INFORMATION 

This appendix presents additional information generally related to non- 

radiological environmental concerns for DOE operations on the government- 
optioned land in Area IV at SSFL. 

In May 1988 a major environmental survey was conducted by a team of 
experts established by the DOE Office of Envlronment. Safety. and Health. 

This survey found no environmental problems that represent an imediate threat 
to human life. A few areas were identified with possible contamination by 
hazardous or radioactive materials. The results of this survey are reported 
in detai 1 in DOEIEH/OEV-33-P, "Environmental Survey Preliminary Report--DOE 
Activities at Santa Susana Field Laboratories. Ventura County, California-- 
February 1989." Steps to remedy the findings of this survey have been pro- 

posed to DOE-SAM. 

A groundwater monitoring program has been established at the SSFL site. 

This has been accomplished by the construction of a total of 82 on-site shal- 
Icw zone wells, sampling subsurface soils at over 150 locations, and routine 
periodic sampling of groundwater from 49 shallow zone wells, Surface water 

sampling has been done as needed. These data have been sumnarized in numerous 
reports. Shallow groundwater conditions do not occur in most of Area IV. Of 
eight shallow zone wells constructed in Area IV, groundwater was encountered 
consistently in only two wells. 

A RCRA Part 8 permit application was submitted for sodium and similar 
waste material treatment at Building T/133. This application is under review 

by the California Department of Health Services. Sodium combustion is contin- 
uing under the existing permit with the concurrence of the Department of 
Health Services and the U.S. EPA. A release of sodium hydroxide solution from 
the sodium treatment facility was reported to the Department of Health Ser- 
vices on September 23, 1988. Approximately 5 gal of a dilute solution of 



sodium hydroxide was re leased t o  t h e  ground. Contaminated s o i l  and associated 

hardware were recovered and disposed o f  as hazardous waste. 

A discharge exceedance occurred on September 22. 1988, from the  R-2A 

r e t e n t i o n  pond. Mon i to r ing  i n d i c a t e d  su l fa te  l e v e l s  o f  332 ppm, which 

exceeded Rocketdyne's NPDES discharge permi t  l i m i t  o f  300 ppm. The h igh  su l -  

f a t e  l e v e l  was a t t r i b u t e d  t o  opera t ions  a t  the  Sodium Component Test I n s t a l l a -  

t i o n  (SCTI) i n  which blowdown water from coo l i ng  towers was concentrated up t o  

f o u r  t imes the  i n f l u e n t  s u l f a t e  concent ra t ion  due t o  evaporat ion. The p l a n t  

s h i f t e d  t o  water suppl ied by Ventura County D i s t r i c t  17, which reduced the  

s u l f a t e  concent ra t ion  to  permi t ted  l e v e l s .  

A major e f f o r t  was begun i n  June 1988 t o  e l i m i n a t e  the  r i s k  o f  s o i l  con- 

tamlnat ion  by  r a d i o a c t i v e  ma te r ia l s  a t  B u l l d i n g  T1059. This  invo lved removal 

and d isposal  a t  a DOE r a d i o a c t i v e  waste disposal s i t e  o f  t h e  a c t i v a t e d  sand 

and much o f  an a c t i v a t e d  vacuum duct  i n  the  Pipe Chase Room. Groundwater had 

leaked i n t o  t h i s  room and became contaminated. Out-leakage was prevented by 

pumping water o u t  and evaporat ing t h e  water a t  the RMDF. Sludge from the  

evaporat ion process was disposed a t  a DOE r a d i o a c t i v e  ma te r ia l  d isposal  s i t e .  

On August 3, 1988, ETEC operat ions were reviewed by  an inspector  from the  

Ventura County A i r  P o l l u t i o n  Contro l  D i s t r i c t .  There were no adverse f i n d i n g s .  

A Spi 11 Prevent ion and Contro l  Countermeasure (SPCC) p lan  was s t a r t e d  i n  

1966. The U.S EPA requ i res  the  p repa ra t i on  of an SPCC p l a n  by  those f a c i l i -  

t i e s  which, because o f  t h e i r  l oca t i on ,  could reasonably be expected t o  d i s -  

charge o i l  i n  harmful q u a n t i t i e s  i n t o  or upon navigable waters. The SPCC p l a r  

f o r  SSFL f a c i l i t i e s ,  i n c l u d i n g  ETEC f a c i l i t i e s ,  i s  c u r r e n t l y  under review f o r  

updat ing purposes by Rocketdyne D i v i s i o n .  Add i t i ona l  comments prov ided by the 

Ventura County Hea l th  Department have been inc luded i n t o  the  p l a n  and w i l l  be 

submitted t o  the  county by June 1989. 

An undergound storage tank program has been ilnplemented a t  Rocketdyne 

D i v i s i o n  w i t h i n  the  gu ide l i nes  of C a l i f o r n i a  Assembly B i l l s  2013 and 1362 and 

under t h e  d i r e c t i o n  o f  the  S ta te  Water Resources Contro l  Board. The b i l l s  



require a1 1 owners of underground tanks to reg1 ster them with the Control 
Board and also requires the tank owners to install a leak detection system on 

a1 1 existing tanks. For the new tank instal latlons, secondary containment of 
the tank and piping are to be installed in addition to the leak detection sys- 

tem. Any underground tank abandonment requires a permit to remove and clean 
the tank and also to check the underlying soil for past leakage. The Ventura 
County Environmental Health Department is the local regulatory agency respon- 
sible for enforcement of these requirements. 

A Rocketdyne procedure outlined in the Environmental Control Manual 
defines and assigns specific responsibilities relative to the use, storage. 
identification, transportation, handling, disposal, and inspection of sources 
of PCB bearing materials. The Rocketdyne PCB control program is based on the 

requirements of the u.s.' EPA CFR ~ i t l e 4 0 .  Part 61 regulations. 

Asbestos control at Rocketdyne is conducted under the requirements of 

Titles 29. 40. and 49 of the Code of Federal Regulations. in addition to any 
state or local regulations that apply t o  any asbestos abatement program. 
Several steps in managing an asbestos program have been incorporated into 
facility renovation and demolition. These generally include assessment or 
identification of asbestos-contai ning materials (ACM), abatement activities 
such as worker protection and surveillance, and clearance requirements such as 
cleanup and disposal. Nithin Area IV, approximately 75% of the buildings have 
been surveyed and materials in question have been analyzed for asbestos. 
Where required, asbestos abatement will occur when renovation or demolition 
projects are identified. 


