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OFF-SITE RADIOLOGIChL SUIIVEILLALYCIC O I J E W ~ l O N  PLAN 

FOR THE 

1 J 
I., / ~ n t r o d u c t i o n  

R pkje1c. t  R u l i s o n  is a  j o i n t  Tndustry/Govern~nant  sponsored n u c l e a r  
I lY\l I epper%ment. conducted a s  p a r t  o f  t h e  Atomic Energy Commission 
L, 

(AEC) Plo-mhare Program t o  d e v e l o p  p e a c e f u l  a p p l i c a t i o n s  f o r  
f- 

n u c l e a r  ;~ :xp los ions .  The underground n u c l e a r  d e t o n a t i o n  was con- 

[~9 d u c t e d  o  -September 1 0 ,  1969 t o  i n v e s t i g a t e  whe ther  t h e  e x p l o s i o n  

17 c o u l d  s t . i m u l a t e  p r o d u c t i o n  o f  n a t u r a l  g a s  from a  g a s  b e a r i n g  low 
I I 
i ' p e r m e a b i l i t y  ,f'ormfition. Proposed p r o j e c t  t e c h n i c a l  p l a n s  i n c l u d e  

e n t r y  i n t o  t h e  detop'tion c a v i t y  ( d r i l l - b a c k )  and subsequen t  

c o n t r o l l e d  gas, w i t h  burn ing ,  ( f l a r i n g )  t o  conduct  

t h e s e  o p e r a t i o n s ,  n a t u r a l  gas  con- 

t a i n i n g  r a d i o a c t i v i t y  n u c l e a r  e x p l o s i o n  w i l l  be d i s c n a r z e d  

t o  t h e  a tmosphere .  

fFZ;?, e--- I n  a c c o r d a n c e  w i t h  t h e  AEC-PNS Memorandum of U n d e r s t a n d i n g ,  
L-1 

No. SF-54-373, t h e  S u u t l 1 w c s t c r n ~ ~ ~ d , i o l o ~ i c a 1  . . t lenlch Labora to ry  
I I 

(SWRIIL), l 'ubl ic  1-le3lt.h S e r v i c e ,  v i l f l f  coil~ll lct  an o f f - s i t e  r a d i o l o -  

1 l g i c a l  s a f e t y  program f o r  t h e s e  o p e r e t i o n s .  T h i s  p l a n  d e s c r i b e s  

t h e  o p e r a t i o n a l  p r o c e d u r e s  which w i l l  

11. O p e r a t i o n a l  Guide n 
A. Respons i !? i l i t i c?s  

--- 
1"llc S:~FJIL i:.; ris;,,,;-is i b l e  t o  the Atomic Ene.r.gy C o ~ ~ n i s s i o n  Ear 

I i 

I +  
p r o v i d i n g  c ' ! e  Of E-Sit2 I tadiologi  c,ll S a f  sty-Prograrr., s p c c i -  

f5 f i c a l l y  a t  ! J f -o jecc  R u l i s o n ,  under  t h e  genern'l r n c t i . c n  

of Rober t  I ; .  ' T h . ~ l g o t t ,  t h e  D i r e c t o r  of 

P r o j e c t  !:uli so i l .  : n c o n n e c t i o n  w i t 1 1  

t i o n s  ii-,vol:~.;:.:[; rk--i>iitr;r i n t o  t l ~ c  c a v i t y  anrl t h e  subsequen t  



d i s p o s i t i o n  o f  c a v i t y  g a s ,  SWIWL is  r e s p o n s i b l e  t o  tile 

D i r e c t o r  o f  B u c l e a r  O p e r s t i o n s  l o r  r a d i o l . o g i c a 1  s e r v i c e s  
. . .  includin;;  tile ;!.;ii.c..:-i'i.: % * : 

1. D e t e r m i n a t i o n  by f  f xed  s t a t i o n ,  mobi le  m o n i t o r i n g .  a n d ,  

i f  n e c e s s a r y ,  a e r i a l  s u r v e y s  o f  t l ~ e  e x t e n t  o f  any con- 

i a m i n a t i o n  o f f - s i t e  r e s u l t i n g  from t h e  o p e r a t i o n s .  

2 .  ? 4 a i n t a i n  a comprehensive  r e c o r d  o f  a l l  o f f - s i t e  r a d i a t i o n  

m o n i t o r i n g  d a t a  a s s o c i a t e d  w i t h  t h e  o p e r a t i o n .  

U U 
c o n t i n u i n g  p r o t e c t i o n  of t h e  p u b l i c  h e a l t h ,  which 

w i l l  i n c l u d e  t h e  s a m p l i n g  o f  v a r i o u s  types  o f  er.lvironmenta1 

u e d i a  s u c h  a+ a i r ,  w a t e r ,  m i l k ,  s o i l ,  v e g e t a t i o n  and a n i m a l  

as r e q u i r e d .  

4 .  ~ e ! ! ~ ~ ~ ~ a r e d  t o  e f f e c t  emergency measures  s h o u l d  a n  unac- 

d e v e l o p .  

D i r e c t o r  o f  X u c l e a r  O p e r a t i o n s ,  i n v e s t i -  

g a t e  b e  a t t r i b u t e d  t o  t h e  

o p e r a t i o n .  

B. O r g a n i z a t i o n  3 u 
Tlie D i r e c t o r ,  SWlUK, w i l l  b e  r ~ e s p o n s i b l e  f o r  t h e  o f f - s i t e  

s a f e t y  program f o r  p r o j e c t  R? ! i s o n .  P l o g r m  p l a n n i a g  and 
l'i 

f i e l d  a c t i v i t i e s  w i l l  b e  perddrmed by t h e  SIJRHL Environ- 

m e n t a l  S u r v e i l l a n c e  Program. D e p a r t n e n t  of Bsaith 

o f f i c i a l s  have been c o n s u l t e d  and w i l l  par-  

ticipate in- t he  e x e c u t i o n  p h a s e s  of s u r v e i l l a n c e  program. 

F i e l d  a-?d s u p o o  L- t x r s o n n e l  will of  ?er- 

s o n n z l  f r o n  S:;'B.-ii, s u p p ~ e r . i c ~ n t e d  

from t h e  Coiorado  q e p e r t a e a t  o f  ~ e a 1 t i i . l  L, 



. . 

C. Criteria 
- .  . . The  basic cri tcr . i . . l  f o r  oFf-: ; i  r-2 i-:-~j!:::i~..;, :.<.:;;I ; i , ; fe~)- .  ~ t . j  je. 

a p p l i e d  t h r o u g h o u t  t n i s  o p e r a t i o n  s r ~ a l l  b e  t h o s e  e x p r e s s e d  

i n  S e c t i o n  1 1 - A  o f  t h e  Appendix t o  ;.ianual, Chap te r  0524.  

The l i m i t s  o f  a i r b o r n e  c o n c e n t r a t i o n s  o f  s p e c i f i c  i s o t o p e s  

s h a l l  b e  t h o s e  i d e n t i f i e d  i n  Annex A o f  t h i s  r e f e r e n c e  a s  

ap .p l i ed  ' t o  p o p u l a t i o n  g roups  i n  u n c ~ n t r o l l . e d  a r e a s .  Should 

S?RHL d e t e c t  any r a d i o a c t i v i t y  l e v e l s  above normal background b\: ; 
revels i n  any of  i t s  sampl ing  p rograms ,  r h e  D i r e c t o r  o f  

fl' Nuc:$ii=Operations w i l l  b e  i m i i e d i a t e l y  n o t i f i e d  f o r  h i s  appro- 

1 I The f l a r i n g  w i l l  be  c o n t r o l l e d  t o  min imize  c o n c e n t r a t i o n s  
L"7 

o f  rad ionuc l - i2es  $.$leased i n t o  t h e  e n v i r o n n e n t .  

111. S u r v e i l l a n c e  P l a n  

The e n v i r o n m e n t a l  p l a n  f u r  t!\c d r i l l - b a c k  and f l a r i n g  

programs w i l l  c o n s i ~ t  of bo th  and ner l .21 m o u i t o r i n g  e f f o r t s .  

l'he i n t e n s i t y  of r h e  r s i l i  depend o n  s u c h  
w.  

f a c t o r s  a s  o p e r a t i o n a l  . r s q u i r e r n e n t s ,  aacul;iul;l t e d  e x p c r i  e n c e ,  i i ' I a c t i v i t y  re1e:ise r a t e  and s e a s o n a l  co 'p0Ltions.  

--- Li - S u r f  a c e  m o n i t o r i n g  will i n v o l v e  t h e  con!-a t i o n  o f  e x i s t i n g  
i h  e n v i r o n m e n t a l  s u r v e i l l s n c e  networks  III & h e  h l i s o n  a r e a  and 
u 

o p e r a t i o n  of  s p e c i a l  purpose  manned s a m p l i n g  n t a t i o n s  d u r i n g  
I c e r t a i n  p e r i o d s .  Aerial i r o ~ i t o r i n g  b ; I L l  i::cdqd;liic t r a c k i n g  anil 

I 
U .  s a m p l i n g  o f  g a s e o u s  r e l e a s e s  w i t h  s c 1 3 c i a l l y  equl,p,pe( S:~PL~L 

a i r c r a f t .  ,E, 
A P r o j e c t  o f f i c e r  and f i f t e e n  m o n i t o r s  w i l l  b e  assign- the 

o p e r a t i o n  a t  t h e  b e g i n n i n g  of d r i l l - b a c k .  l i ~ e  

w i l l  be  i n c r e a s e d  reduced 
u 

r e q u i r e d  d u r i n g  v a r i o u s  p h a s e s  

d r i l l - b a c k  and f l a r i n g .  The P r o j e c t  O f f i c e r  and one m o n i t o r  w i l l .  



remain  i n  t h e  a r e a  d u r i n g  t i le  d r i l l - b a c k  p e r i o d ,  and w i l l  super -  

v i s e  t h e  o p e r a t i o n  of  r c u t i . n c  s a m ~ l e r s  and t a k e  o c c a s i o n a l .  g rab  

samples' a t  s c l e c t e d  l r z c i ~ t i o n s .  
. - . - . . . . . - - - - - . - -. . . . . . . - . . . . - . . . . . 

t h e  f i r s t  120 h o u r s  o f  f l a r i n g ,  a n  i n t e n s i v e  s p e c i a l  p u r p o s e  

s u r f a c e  and a e r i a l  m o n i t o r i n g  program w i l l  be conduc ted .  T h i s  

may e n t a i l  a p p r o x i m a t e l y  25 p e r s o n n e l  manning m o n i t o r i n g  s t a t i o n s  
t\ n a n d \ a e r i a l  s a m p l i n g  s y s t e m s  p o s i t i o n e d  i n  a c c o r d a n c e  w i t h  rneteoro- 
I l\"d 1 l ~ g i c &  g u i d a n c e  f o r  b o t h  d a y t i m e  l a p s e  and n i g h t t i m e  d r a i n a g e  

c o n d i t i ? ~ - ~ s  f l a r i n g  and o t h e r  g a s e o u s  r e l e a s e  p h a s e s  p r o g r e s s ,  
! I and t h e l r  e E f e c t s  o n  e n v i r o n m e n t a l  r a d i o a c t i v i t y  l e v e l s .  a r e  d e t e r -  w mined,  t h e  s p e c i a l  p u r p o s e  sampl ing  a c t i v i t i e s  w i l l  b e  reduced  

I f 
t o  weekly  and p o s s i b l y  monthly  i n t e r v a l s .  L 

P*. D i r e c t  r e a d i n g  m o n i e o r l n g  s y s t e m s  w i l l  b e  employed d u r i n g  c e r t a i n  
/ / l \  p e r i o d s  i n  t h e  d r i l l - = b a c k  and f l a r i n g  programs t o  a s s u r e  t i m e l y  
U U 

i d e n t i f i c a t i o n  o f  c o n d i t i , o m o f  i n t e r e s t .  These  d e v i c e s  w i l l  - i n c l u d e  p o r t a b l e  s u r v e y  ihs - t ruments  t o  measure  e x t e r n a l  r a d i a t i o n  
v-3 l e v e l s ,  and k r y p t o n  o r  t r r t r u m  measur ing  d e v i c e s  c a p a b l e  o f  d e t e c t -  

($ i n g  a t  l e a s t  5 m i c r o c u r i e s  o f  t i t i u m  p e r  c u b i c  m e t e r  o f  a i r .  
-----A O t h e r  m o n i t o r i n g  a c t i v i t i e s  a r s a s c r i b e d  below. 

A. A i r  Sampl ing 

1. The f i f t e e n  a i r  sampl ing  s t a t  i o : n ~ - ~ i r i ~ i n a l l ~  e s t a b l i s h e d  
it--, 

f o r  P r o j e c t  R u l i s a n  w i l l  b e  react-i-vated p r i o r  t o  i n i t i a t i o n  
I i ' J 

o f  t h e  d r i l l - b a c k  p r o c e d u r e  and con$Jnued t h r o u g h  t h e  
i I 

f l a r i n g  o p e r a t i o n .  These  s a m p l e r s  aEe equ ipped  t o  c o l l e c t  
I i 
1 I 

c o n t i n u o u s  p a r t i c u l a t e  f i l t e r  and c h z r c o a l  c a r t r i d g e  

s a m p l e s ,  and w i l l  b e  l o c a t e d  a t  t h e  p$pu-l-tikea l o c a t i o n s  I i  
; c u r e  1. Select? :  and conimunit ics l i s t e d  below and show4 /i;ii~&, 
u 

s t a t i o n s  w i l l  a l s o  b e  equ ipped  t o  c o l l e c t  a ~ ~ r m s p h e r i c  ~ o i s t u r ?  

s a m p l e s .  !O 
DeBeque S i l t  Mesa 

Grand V a l l e y  G l  enwood .Spriu:r,s Gunnison 

~ u l i s o n  Flontrose Bond 



R i f l e  Carbonda le  

S i l t  Mesa L e a d v i l l e  

a r e a  o f  t h e  s i t e .  

Del3eque S i l t  

Paon ta  

C o l l b r a n  . 

Beginn ing  one  week p r i o r  t o  i n i t i a t i o n  of d r i l l - b a c k ,  

d a i l y  p a r t i c u l a t e  sanlples  w i l l  b e  c o l l e c t e d  and c o n t i n u e d  

t h r o u g h o u t  d r i l l - b a c k  and f l a r i n g  o p e r a t i o n s .  C h a r c o a l  

c a r t r i d g e  s a m p l e s  w t l l  b e  c o l l e c t e d  f rom o n e  day p r e c e d i n g  

tee-b,e.ginning of d r i l l - b a c k  and c o n t i n u e d  a s  r e q u i r e d  t o  ir" 
document r e l e a s e s  o f  gaseous  r a d i . o a c t i v i t y .  
\ L A ,  
'd 

2. F i v e  A i r  S u r v e i l l a n c e  Ketworl; s t a t i o n s  ( p a r t  of t h e  102- 

i 1 s t a t i o n  SWRIlL ne twork  i n  t h e  w e s t e r n  s t a t e s )  u t i l i z i n g  
I t  t h e  s a m e - p a r t i c u l a t e  f i l t e r  and c a r t r i d g e  a r e  l o c a t e d  a t  

Durango, Denver ,  Sange ly  and P u e b l o ,  

s t a t i o n s  w i l l  b e  a v a i l a b l e  i n  

s u p p o r t  of  t h e  drilOIC-'back and f l a r i n g  of  P r o j e c t  B u l i s o i ~ .  
f -3 
t \-- S ~ p l e s  from t h i s . n e t w q r k  a r e  c o l l e c t e d  d a i l y .  e 

3 .  M o n i t o r i n g  p e r s o n n e l  w i l l - e a r r y  p g r t a b l e  a i r  s a m p l e r s  d u r i n ~  
K?J d r i l l  back  and f l a r i n g  op.eza&ions t o  supplement  t h e  Fixed 
'A.2) s t a t i o n s .  T h e s e  monitors-w-111 b e  equ ipped  t o  c o l l e c t  par- 

n 
t i c u l a t e ,  g a s e o u s  and a t m o s p h e r i c  m o i s t u r e  samples .  

I I u 
B. Dosimetry  - f IG 

..,. 1. E i g h t  t h e n n o l u m i n e s c e n t  dosimeter :  (TLD) s t a t i o n s  w i l l  b c  
ti 

e s t a b l i s h e d  p r i o r  t o  d r i l l - b a c k  i n  a n l a p p r o x i m a t e l y  
1 I 

c i r c u l a r  a r r a y  a p p r o a c h i n g  a  f i v e - m i l e  r a d i u s  ~ f  t h e   sit^?. 
I1 

Twelve a d d i t i o n a l  TLD s t a t i o n s  w i l l  b-d l o c a t e d  a t  t h c  . i i r  

s a m p l i n g  l o c a t i o n s  l i s t e d  below and 

A d d i t i o n a l  TLD s t a t i o n s  w i l l  be  

Grand V a l l e y  Glenwood S p r i n g s  S i l .  t  Mesn 



Each the rmolurn inesc t ln t  d o s i n c r e r  s t a t i o n  w i l l  b e  equ ipped  
- F  r j i t l i  tl:;-+>e ~. . i ,hG T1;-'i 7. tli.:. :.::;.:I' ::!.sfr?c:si.:::::f CzT.', ::,in c!~s. i l , leters 

L 

. . . . , . . 
wit11  a  s e r l s i t i v i t y  yiilige i i u u l  inii to 2ciC)I) 8. 'iiwse d e v i c e s  

I w i l l  be . ? l a c e d  a..t t h e  r e s p e c t i v e  s t a t  i c n s  o n e  week p r e c e d i n g  

t h e  b e g i n n i n g  o f '  d r i l l - b a c k  and exchanged and r e a d  a t  monthly  

i n t e r v a l s  u n t i l  t h e  o p e r a t i o n  is  completed.  

3 u r i n g  d r i l l  b a c k  and f l a r i n g ,  m o n i t o r s  w i l l  c a r r y  ' a d d i t i o n a l  

TLD's f o r  i s s u e  t o  o f f - s i t e  r e s i d e n t s  and s u p p l e m e n t a l  u s e s .  

7'7% TLD's w i l l  b e  c o l l e c t e d  a t  i n t e r v a l s  and r e t u r n e d  t o  

Las  Vegas f o r  r e a d i n g .  

\9 
3 .  A l l  p e r s o n n e l  p a r t i c i p a t i n g  i n  t h e  f i e l d  o p e r a t i o n s  w i l l  

c a r r y  p e r s o n a l  TLD. B I 
Ll 

C. Milk  Sampling 

1. SWRHL S u r v e i l l a n c e  s t a t i o n s  i n  Colorado and o t h e r  
n w e s t e r n  s t a t e s  witlCbbe_ sampled a s  n e c e s s a r y .  Standby 
\\ s t a t i o n s  i n  Colorad%are  l o c a t e d  a t :  & 

C r a i g  i~@&. F b n t e  Vista 

F o r t  C o l l i n s  Alamosa 

Gler~wood S p r i n g s  o  S p r i n g s  Rocky Ford 

Grand J u n c t i o n  

2. The SWRKL R u l i s o n  F l i l k  Network c o n s i s t s  of 

five Crade-h d n i r i s s  and t e n  fdnfi-ly m i l k  cow l o c a t i o n s  

l r '  shown i n  F i g u r e  2. The drade-A-dair ies  a r e :  - 

i l  , Alcx  Urguliar t D a i r y ,  X i f l e  

Kockin i ' i i~es Dairy, !,iolina U 
cLci  1 ':';,u.la ; : i lry,  CoJ-lbran 

Xuper t iJnssi;n D a i r y ,  Plesa 

Glen I'ay l . a r  Da i . ry ,  Flolinc! 

. . - - . ,. , . . . . , -. - . . . - . . . . . -. - . . . -- - . . - - . . . - . -. . - - . - - - .- --. . . - . . . 

Milk s a n p l e z  ;:.:.i.lI. b e  co l1 .ec ted  a t  a l l  s t , n t i Q $ d l G r i n g  t h e  

week prpcccl.i!:::. c l r i l l - b a c k  o p e r a t i o n s .  Samples w t 1 . l  c o n t i n u e  

t o  b~ c:j!-,', :: .X;C , ;.:: yi:; , ; : .~:-  1.r i:>.[.:r*.!dJs [ ~ ~ l l ~ t > ~ ~ ~ ~ ~ f : ~ i i L  t : :?  i'~?:i.l:.- 

... . b a c k  i: j iii: : i):; . : ij:~~?~-ati:cj;~s n e c e s s a r y .  

i 
, . !  



3. Water Sampl ing  

e s t a b l i s h e d  f o r  P r o j e c t  Rulison: T h e y  c o n s i s t  o f :  

1. Twelve m u n i c i p a l  s u p p l i e s  w i r h i n  25  m i l e s  of t h e  Kulison 

s i t e  p l u s  n u n i c i ~ a l  s u p p l i e s  a t  Glen\;ood S p r i n g s ,  
. . 

Carbonda le ,  P a o t ~ i a  , C e d a r i d g e ,  and Reds tone .  

F i v e  p r i v a t e  .;,ells i n  tile a r e a  immed ia t e ly  sur rounding  t h e  

i n  t h e  a r e a  immed ia t e ly  su r round ing  t h e  s i t e .  

4 .  Four  rTZservoirs :  

I j 
Vega R e ~ r v 0 i . r  n e a r  C o l l b r a n  u 
I-larvey Gap X e s g r v o i r ,  6 m i l e s  n o r t h  o f  S i l t  

\ TITO represe$ .p&~i ive  r e s e r v o i r s  i n  t h e  Grand Mesa a r e a  

/!..!-A 
5.. E i g h t  s t r e a i n s  : 

B a t t l e m e n t  Creek a p o i n t  i.rnmecliately below t h e  s i t e  

P l a t e a u  Cretl. - 
Wallace Crt.:.:li - 
Cnclle Creel: - IT: Mesa Road 

ii-i 

P a r a z h o t e  Ci -eek  - Crnnd  Val 

Buzzard Creek  - 6 114 m i l e s  1 / 2  m i l e  no r th  of Co l lb ran  

&tma Creek - R i f l e  A i r p o r t  

West D i v i d ~  Creek - F a i r v i e w  

6 .  A s p e c i a l  d r i l l e d  v r l l  on 3att?zernenF1 Creek nea r  t h e  ZSGS 
' i g a u g i n g  stat : ion above  ?fcr.ri .sania ?!&a. 

I I 
Water samples  ill 'se co! lz?ctc.c! d u r i n g  'Fhpc5k preceding 

d r i l l  back and pe r iod i ca l ' ; ;  t :!rou,ni~out theli-1--aring procediire.  
! ,- 

F i g u r e  3 shows the l o c a t i o n  o f  [:ate= sanpLiz2stat ions.  - 



E. ,Animal  and I J i l % l i f e  Smpli'ng 

Specimens will be  t a ' k e n  f ; - a n  " ro~ l i l  ltillcii" r:cc.:r p l - i o r  to 

d r i l l - b a c k ,  and a t  intcrva1.s  du r ing  and , a f t e r  o p e r a t i o n a l  

a c t i v i t i e s  it t!le K u l i s o n  s i te .  Sclectc+d organs w i l l  be 

a n a l y z e d  f o r  mixcd f i s s i o n  products  and t r i t i ~ u n .  

V ~ g e t z t i o n  and S o i l  Sampling 

o f  s o i l  m d  v e g e t a t i o n  w i l l  b e  c o l l e c t e d  

o f  t e n  s t a t i o n s  around t h e  Rul i son  s i te .  

be made p r i o r  t o  d r i l l - b a c k ,  du r ing  f l a r i n g  

i s  c m p l c t e .  Seasonal  v a r i a t i o n  w i l l  be  

c o n s i d e r e q i n  s c l e c t i - n g  v e g e t a t i o n  s p e c i e s ,  and s p e c i a l  

f r u i t s  and vege tab le s  w i l l  be  c o l -  

. .. - - . - l ec t  ed-.?? a p p r o p ~ i f t e .  . . .. ---- -.- ---- 

a Grab samples  of  n a t u r  1-gas w i l l  b e  c o l l e c t e d  f rom the  Xu i i son  
\ \  
\ -1 I r e - e n t r y  d r i l l  h o l e  ats&oon as gas  begins  t o  flob?. These 

samples  w i l l  b e  c o l l e c t e d  l ~ i g h - p r e s s i l r e  s t e e l  
4 

b o t t l e s  a t  t h e  wc11 head ,  t o  f i l l  t h e  

b o t t l e .  F i l l e d  b o t t l e s  w i l l  be ax tu rned  t o  SIJRHL f o r  a n a l y s i s  
I 1  

of t h e  r a d i o a c t i v e  c o n s t i t u e n t s .  A f t e r  i n i t i a l  c o l l e c t i o n ,  grab  I I 
samples w i l l  be c o l l e c t e d  a t  the%ell head whenever t h e  l i n e  

I-ZzY 
m o n i t o r  i n d i c a t e s  a s i g n i f i c a n t  c h g n s  i n  r a d i o a c t i v i t y  'eoncen- 

. t r a t i o n s  of the n a t u r a l  gas .  r 
II 

The i n i t i a l  samples  w i l l  s e r v e  t o  de te rmine  the release r a t e  ~f I i 
t h e  r a d i c a c t i v e  n u c l i d e s ,  and w i l l  a i d  =h - e s t a b l i s h i n g  thc: ca:?i- 

brat i o n  a c c u r a c y  oE t h e  l i n e  monitor .  I+ 
He A e r i a l  M o n i t o r i n g  

I /  1 ,  A S\GXHL Turbo-Beech a i r c r a f t  w i l l  be  used t o  p ~ o x i ~ e  u aeL-tal 

m o n i t o r i n 2  o f  e f f l u e n t  plumes. . With the a i d  of  v i s u a l  p111:-.~i? 

detc,?r.ine p lune  r i se ,  d i rec t j .on ,  r a t e  of! movc:::c;;t, sr-.d ,:.r:L.~c: :.f 

d i f f u s i o n .  



Aerial sampling of t h e  plunle w i l l  be pe r fo rxed  a t  i n t e r v a l s ,  

c o l l e c t e d  t o  de t e rmine  p a r t i c u l a t e  and r e a c t i v e  ga s  a c t i v i t i e s  

I 2 s a n p l i n g  w i l l  Le used p r i m a r i l y  t o  de te rmine  a v e r ~ g e  con- 

I kkh'drbtions a luno  t h e  plume c e n t e r .  However, under c e r t a i n  

I LI Ir 
can b e  used t o  p rov ide  f l e x i b i l i t y  i n  

moni to r ing .  Lev a l t i t u d e  ~ a ~ l p l e s  can be 

might o t i ~ e r w i s e  be  i n a c c e s s i b l e  t o  
n mobile  moni to rs .  
i I 

The a i r c r a f t  w i l l  aT4so p rov ide  a means of r a p i d  r e t u r n  of 

samples  t o  SWPSIL. 

lV. Suppor t  

rQ j 
A. Me teo ro log i ca l  Support  Rcqu-irenents 

rCZ 

( ~ 2  
Meteo ro log i ca l  s u p p o r t  w i l l  be-~e-gues t e d  from ESSA-A7nL 2 r i 3 r  

n 31 t o  , d r i l l - b a c k  f o r  gu idancz  in-..pd,anni.ng t h e  ? o s i  t i o n s  of s p s c  i a l  

nianned sarrlplirlg r ; t a t i o r~s .  During !?il l-back, c u r r e n t  guic.:ance 
i t  

w i l l  b e  needed from ESS.4-ARL f o r  placement  of manned s a n p l i c g  
U 

s t a t i o n s .  v + 
I n  t h e  e a r l y  days  o f  p roduc t i on  testi-r ig when i n t e n s i v e  sa::?lizg 

t̂ I e f f o r t s  a r e  i n  p r o g r e s s ,  24-hour m e t e o r o l o g i c a l  gu idance  
f t  

b e  r e q u i r e d .  IJ 

B. S p e c i a l  Trans  p a r r n t  i ~ n  

. - , , , ~yns .  Depending upon c5c f i n a l  l o c a t i o n s  o f .  tile nianned s'C:aai't.' 
. . 

may become nec;!ss:ir\: t o  reach  l o c a t i o n s  i n a c c e s s i b l e  by o r d . i n a r y  
1 u! 

means of t r a n s p o t f a ; i . u ; : .  T h e r e f o r e ,  i n  : ~ d d i t i o n  ro--4-lkheel cirive 

v e h i c l e s ,  snow-:noLi.i ~s sncl i ~ e l  icopter : ;  nay  b e  necdcd 



C. Plume ? larking 

. . fii: ..: ' '  iiusi-r;;: 5.i.L ; i i i ;  ' 
. . -  - . - . . n . ; : u  :,!. . I ) ,  -.. u \,", ; L; c> ,:; :;,I i 2 2  , \: ;;,,;;i;-,s :. L, 1 

i n j e c t i n g  m a t e r i a l  i n t o  t h e  f l a r i n g  plume a t  t h e  f l a r e  t o  

make t h e  plun;e v i s i b l e .  T h i s  w i l l  a s s i s t  a e r i a l  t r ac lc ing  m d  , . 

n n s a m p l i n g  e f f o r t s ,  as  w e l l  a s  p r o v i d e  v a l u a b l e  i n f o r m a t i o n  o n '  

plume t r a j e c t o r y ,  d i s p e r s i o n  and o t h e r  p a r a m e t e r s .  

CommunZcation Network 

r a d i o  communication network f o r  up t o  twen ty  vehicles 

d u r i n g  i n i t i a l  p e r i o d s  of d r i l l - b a c k  and 

s h o u l d  e x t e n d  f o r  t w e n t y - f i v e  miles f r o 3  t:?? ' 

R u l i s o n  s t ' k e .  Pk 

- E.  outline 

The s t a n d a r d  i t e m s  f o r  o p e r a t i o n  o f  a  f i e l d  s u r ~ ~ e i l -  

l a n c e  program w i l l  These  i t e m s  i n c l u d e  t r a p s ~ o r -  
I 

t a t i o n ,  and s t o r a g e  f a c i l i t i e s ,  scp?llrs, I 

V. Sample A n a l y s i s  
- 

t o  Las  Vegas f? r  
1 I 

a n a l y s i s .  \ h e n  c o n v e n i e n t  o r  n e c e s s i r y ,  samples  w i l l  b e  retura;:~: 1 
t o  t h e  l a b o r a t o r y  by a i r c r a f t .  A 1 1  w i l l  b e  sh i??ec  

by p a r c e l  p o s t .  tk - i a iy t i ca l  d a t a  and c o c p i l e d  i.;. 
u 

p e r i o d i c  r e p o r t s  SIJXHL f o r  r e l e a s e  t o  o t h e r  a g e n c i e s  and orz,c:l,- 
I f 

z a t i o n s .  A n a l y t i c a l .  prac:edures  and t y p e s  a n a l y s i s  a v a i l a b l . ?  i,: r 
I 

the v a r i o u s  s;:mples t h a t  w i l l  b e  c o l l e c t e d  laire s u ~ ~ ~ s r i z e d  ir; z?.: 

Appendix. 



I 

VZ. R e p o r t s  

Monthly p r o g r e s s  r e p o r t s  and  t w o  "Phase i',cpo.l-i.s'' (iIrj.ll.-b3ck phase 

3:ld f l a r i n g  2hzse) I*! i ;L i 5.c: pr.:!.!.);~ i-(!d ,.)v c:,,:. .::,.:::;:f, it::!:. ~ . , ~ : , ; : t ~ 2 : ~ ~ ~ ~  

S u r v e i l l a n c e  Program. A t  the c o m p l e t i o n  of p r o d u c t i 0 . n  tes t i n s ,  

al-1 previous  r e p o r t s  and u n r e p o r t e d  s u r v e i l l s n c e  i n f o l n ~ a t i o n  !.:ill 

b summarized i n  a Fincl  r e p o r t .  I l e p o r t s  w i l l  be  s u b n i t t e d  t o  t h e  N.)J 
N1300, AEC, Colorado  Depar tnent  of Heal t l l  , and o t h e r  a p p r o p r i a t e  









APPEND IX@ 

A N A J . ' ~ ' ~ I C A T ,  PROCIIDUkES - 'I'I'CIIN ICIIT, SERVICES - SWR11L - 
Count D e t e c t a b l e  

A n a l y t i c a l  l'roceciures I,iniits i . Sa~npLe, 'I'ypc i s  i s  I n s t  r t ~ m c n ~ a t i o t ~  1.c11gth 1,,;t:  1,s 
-- . ---- 

Air : - i l t c r  

a )  Glass - ' i be r  P Low Background 2 min Gross  a c t i v i t y  a t  t ime  o f  c o u n t .  Net c o u n t s  ex-\-II 
Wide Beta I Repcatcd c o u n t s  f o r  e x t r a p o l a t i o n  ceed  4  b i m e s  

t o  es t imate  a c t i v i t y  a t  end o f  
3- Sigma c o z i - n g  

c o l l e c t i o n  t ime .  e r r o r .  //-, 
Garnmn S p e c t r o -  10  rnin 8x8 F1a.t r i x  s o l t ~ t i o n .  S e l e c t e d  'I' 

m e t e r  i s o t o p e s  s p e c i f i e d  i n  e q u a t i o n s '  
s z l u t i o ~ i .  

Y 
m e t e r  s e t  at: 3C[) i,p:.i ;>?3019e 

Gsrnrna S p e c t r o -  , 10 min C r o s s  coun t  w i t h  

t o p i c  . . 

s o l u t  i o n .  

1 Ga'rnma Spec- 20-40 min 20 p C i / l  1311 
t ronie Lc 7 

20 p c i / l  1 3 7 ~ s  

cx==l 20 p C i / l  1408a- La 

5  p C i / l  8 % r  . Low Background Chcn ica l  s e ? a r ; l t i c n  b y  ion-  
Vide ~ e t a m  exchange ne thod .  S e p a r a t e d  

sample counted s u c c e s s i v e l y ;  
90s  r 50 min a c t i v i t y  c a l c u l a t e d  by sim-, 2  p C i / l  

u l t a n e o u s  e q u a t i o n  s o l u t i o ; ;  
h 

Y Spec- 20-40 m i n  I s o t o p i c  a n a l y s i s  by  8x8 Matrix.  20 p C i / l  
- l t  rome t c r s o l u t i o n .  

50 min Sample d r i e d ,  g r o s s  a c t i v i t y ,  2  p ~ i / l  a Wide 1Seto 11 
c a l c u l a t e d  

$ 1:!ide \;t:t:~ i j  50 rnin . 2  p C i / l  

50- 100 p(: i t o t a l  
i n  sa!nplt:/ i s o t o p e  

50-100 p C i  t o t a l  
i n .  samplc!Lsotope 

I f  m a s k i ~ ~ g  o c c u r s  
( p r e s e n c c  o f  o t h e r  
i s o t o p e s  j 2e te ; t -  
a b l e  l i m i t  w i l l  
v a r y .  

89s  r , 90'..: ,- aria lys is 
d i c t a t e d  !,:: p r e s -  
e n c e  o f  1311, o r  
1 4 0 ~ a - ~ a .  
(220-  pCi, ' l ' )  



APPENDIX - (Cont inued)  

Count D e t e c t a b l e  
S:imple. Type A n a l y s i s  I n s t r u m e n t a t i o n  Length A n a l y t i c a l  P rocedures  L i m i t s  ,------ Notes  

I r- 

IJnter  8 9 ~  r Wide Heta I1 50' min Chemical s e p a r a t i o n  by ion-  5 pCi/lF-] 8 9 ~ 1 - ,  9 0 ~ r  a n a l y s j  
exchange.  S e p a r a t e d  sample d i c t a t e d  b v  p r e s -  
c o u a t e d  s u c c e s s i v e l y ;  a c t i v i t y  ence o f  1 3 i 1  o r  

9% r Wide B e t a  I1 50 min c a l c ~ ~ l a t e d  b y  s o l u t i o n  o f  s i n -  14013 a - ~ a  
u l  t aneous  e q u a t i o n s .  (720 p C i / l )  

3~ Liqu id  S c i n -  100 min Sanp le  p repared  b y  
L i 1 l a t o t ,  C O I : ~  t e d  i n  l i q u i d  

c o u n l e r .  

Y Cnama 4pcc- 10-20 mi!: I soc . ,p  is. 
t r o n e t e r  s o l u t i o n .  

A i r  

Y Cn::~ma Spcc- 10 min Gross  
Lrome Lcr 

- 

C31zz:JI 
a )  Grab Xe 6 K r  !;lass envel-ope--30 mi :?  

P . Ge i.ger c o u n t e r  311 
b )  E.lolecclar s i e v e  

1. ~ m l > i c . t  3 ~ & l ~ ~ u ~ ~ i d ' ~ c i n -  100 n i n  
t i-l!a t ion  

I n e r t  g a s e s  s e p a r a t e d  from a i r  
sa:i:ple and b e t a  coun ted .  Se & 
Kr 2 c t i v i t l .  c o n c e n t r a t i o n  i s  
c a l c u l a t e d .  

\ ca te r  and C 0 2  removed from sieve 
and  c o l l e c t e d .  Water ana lyzed  f o r  
311 ~ n d  C02 f o r  1 4 ~  by l i q u i d  
s c i n t i l l a t i o n  c o u n t i n g .  . 

100 pCi t o t a l  
sample 

3~ 0 .4  pCi/nll=: 
tl 0  
1 z C  6 p ~ i / m 3  
a i r  

0 u : : n ~ i t a t i o n  on ly  
wir1:i .n o r d e r  of mi 
n i t u d e  for s e l e c t  
i s o t i j p e s  . 

3  0.3 11 u s u a l  
sa::y l.e s i z e  . 

Ba:;+q! on a ;ninimu: 
of 5 mls m o i s i c r e .  

2 .  Cr:;i~;:enic 3 ~ & 1 4 h  i . i . l ~ ~ i d  8 c  in -  100 min !2ater ,  C02 and n o b l e  g a s e s  rem6ved 
L i I 1 . : ) ~  i.011 fron s i e v e ,  s e p a r a t e d  and c o l l e c t -  
C . L ~ ~ I I I L . ~ !  I -  c d .  \ J a l c r  c lnnlyzcd f o r  3~ and CO? 

f o r  LA(; b y  l i q u i d  s c i n t i l l n t i o l ~ .  
. . 

321 0 . 4  pCi/nl;'.- 
11.0 
1 4 ~  b I>~i /~113 . 
a i r  

1. j - - ' t .  om3 u s ~ : a  1  
sa:iip!e s i z e .  

Xc C. Kr ( ; l ; ~ s s  cnvc1ol)c Se b Ki- f r a c t i o n s  b e t a  coun ted  i n  Xc & Kr lOOpCi 
(;cig;cr cou11tcr g l a s s  enve lope  Ge iger  c o u n t e r .  t o t a l  sample 



d 
APPEXDIX (Cont inued)  

Count De t c c  t a b l e  
Sample, 11na Lys i s  Z n s t r u m e n t a t i o n  Length A n a l y t i c a l  P rocedures  L i m i t s  Notes  

.\ i r  
c )  F recze -  H L i q u i d  S c i n t i l -  100 min A i r  passed  o v e r  c o l d  t r a p  t o  163 l i t e r s  p e r  3~ 0 . 4  pCi/ml>kc%- 

OII t l a t i o n  c o u n t e r  f r e e z e  o u t  m o i s t u r e .  Water H2O minu te  s a r i ~ p l i n g  
a n a l y z e d  f o r  t r i t i u m .  ,a. e .  Sample s i z e  

v a r i e s .  

I ' a t u r a l  g a s  Rn Rn-Alpha S c i n -  60 min R n - d i r e c t  t r a n s f e r  t o  Alpha s c i n -  100 m l  Alpha s c i n -  
t i l l a t i o n  t i l l a t i o n  c e l l  and c o u n t i n g .  t i l l a t i o n  c e l l .  
c o u n t i n g  

3 ~ ~ & 2 4 ~  Liqu id  S c i n t i l -  100 min Gas is  combusted and nob le  gases., 
- w a t e r ,  and C02 a r e  0 ,  54 PC i+>V ' 

About 4 1 burned.  
l a t i o n  c o u n t i n g .  

Se 6 R r  G l a s s  envc lope  30 min 
G e i g e r  c o u n t e r .  

About '12 L burned.  

.--------- f7 fc'\ i l c : i c r i p t i o ~ ~ ! ;  C A I )  be found i n  i)octlment NV-28, USAEC P u b l i c a t i o n ; .  ~ e 6 i s e d  1968. (2) fy 
Dc tcli l c J  p l -c~ccdurcs  a r e  p r e s c n  t e d  "SWKllL A n a l y t i c a l  SWRIZL 

. . 

I n s  trun1c1:till: i o n  l ) c s c r i p t i o n  : a)  Canna S p e c t r o m e t e r ;  200 c h a n n e l s  c a l i b r a t e d  a t  L O .  kev  ( c h a n n e l ,  
d e t e c t o r  enclosed-tn-a. L---.-..J s t e e l  box w i t h  6" t h i c k  w a l l s ,  w i t h  l e a d ,  cadmium and c o p p e r  
1 i n  i n g  . )---A 

methane gas  f low,  4" h e m i s p h e r i c a l  d e t e c t o r  w i t h  a n t i - c o i n c i d e n c e  
7- &ua.rd-ring and automat ic .  s a m p l e  changer  w i t h  60 sample c a p a c i t y .  

r-- 

C I  Wide Bc ta  11, p u r e  me thane  g a s  f l o w ,  2" h e m i s p h e r i c a l  d e t e c t o r  w i t h  a n t i - c o i n c i d e n c e  [nJi?i guard r i n g  and a u t o m a t i c  sample changer  w i t h  80 sample c a p a c i t y .  

d )  Liquid  S c i t ~ t i l l o t i o n  Counter .  Ambient t empera tu re .  

* 1 - ~ : < 1 0 ~  ,,,:i/;:13 a i r  depend ing  on r e l a t i v e  h u r l ~ i d i t y  i n  a n t i c i p a t e d  range .  
,\ ,. ."-'- I)e:;.ct; l i l i i ts  f o r  n a t r , r , l l  g a s  a r e  r e p o r t e d  i n  "m3 n a t u r a l  gas" .  
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