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INTRODUCT ION 

se of t h i s  rollup is to  remove fr& the Rulison s i re  
which have radioactive contamination in excess 

of c l eanuF~r i ter ia  provided by AEC Headquarters and are.not . 
needed fon future operations at  the s i t e .  
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PROJECT RULISON RADIOLOGICAL OPERATIONS 

ROLLUP PLAN 

I. Rad ia t ion  'Monitoring Plan  
n r r  j Personnel  Moni tor ing  

w 
r sonne l  yill  wear thennoluminescent dos imete r s  (TLD) dur ing  
rdware d i smant l ing  phase of t h e  opera t ion .  B a s e l i n e  u r i n e  
s are t o  b e  c o l l e c t e d  p r i o r  t o  i n i t i a t i o n  of work wi th  any 
c t i v e  m a t e r i a l s  and a f i n a l  u r i n e  sample is  t o  be submit ted  

a t  t h e  o p e r a t i o n  o r  upon t e r m i n a t i o n  of  
Anti-C c l o t h i n g  w i l l  be worn as 

r e q u i r  

B. M a t e r i a l  and Pprdware 
1 1  

A l l  items s c  d f o r  r e l e a s e  o f f  s i t e  w i l l  be surveyed by a 0-y 
survey m e t e r  no,L,more t h a n  7 mg/an2 window t h i c k n e s s .  Appro- 
p r i a t e  swipes f o r  c6#&ing of  removable r a d i o a c t i v e  m a t e r i a l  a r e  
t o  b e  made and doc$eh\ed. A l l  r e l e a s e d  m a t e r i a l  must m e e t  t h e  
criteria o u t l i n e d  b i b l e  'I of Appendix A.  

q 1 
11 Decontamination and ~ i s ~ o s a l L  -., 

n- - 1 
A. D i sposa l  

M a t e r i a l s  con ta in ing  i n  excess of  c leanup criteria 
and scheduled f o r  d i s p o s a l  as a c t i v e  was te  w i l l  be s u i t a b l y  
packaged and shipped d opera ted  by t h e  Nuclear  
Engineering Company, a r t y ,  Nevada. M a t e r i a l s  
which can b e  c r i t e r i a  w i l l  be s o  decon- 
taminated i f  t i o n  to  be economically 
f e a s i b l e .  

B. Equipment 

1. The f l a r e  s t a c k  w i l l  be p u l l e d  down, cu f l in to  s e c t i o n s  and 
e i t h e r  decontaminated o r  packaged f o r  sdqbrnent t o  t h e  NECO 
s i t e  a t  t h e  o p t i o n  of A u s t r a l .  u 

(R-EX) , s t a c k ,  . 2.  All a p p r o p r i a t e  p ip ing  connect ing  the  w e l l ,  
tanks ,  e t c .  w i l l  b e  taken up and-decontamib t e  o r  packaged f o r  
shipment t o  NECO. Water i n  t h e  p ip ing con s n g  more t h a n  
300 pCi/ml of  t r i t i u m  w i l l  b e  c o l l e c t e d  and shi$p--t,o t h e  NECO 
s i te .  Water conta in ing less than 300 pCi/ml w i l / l ]  4 b 'steamed. 

i 1 1  



3.  The s e p a r a t o r  w i l l  b e  plugged and l e f t  on s i te  a s - i s  ( i . e . ,  
contaminated i n t e r n a l l y )  f o r  probable  u s e  at such time as t h e  
w e l l  is  p laced  on l i ne  f o r  commercial g a s  product ion.  

4. The contaminated w a t e r  s t o r a g e  tanks (3  of 210 bbl .  capac i ty  
each)  w i l l  be  d r a i n e d  as low as p o s s i b l e  ( a  few inches  o r  l e s s ) .  
The m a t e r i a l  removed w i l l  b e  disposed of by NECO. Any m a t e r i a l  n n remaining w i t h i n  the  b a r r e l  w i l l  be  s o l i d i f i e d  i n  p lace .  

w 5 .  The contaminated hydrocarbon s t o r a g e  t anks  (2 of 1 0  bbl .  
p a c i t y  each)  w i l l  b e  d r a i n e d ,  plugged and l e f t  a s  is  f o r  

s t o r a g e  dur ing  p o s s i b l e  gas  product ion.  

4 & I r e - l i n e  r i g  and a s s o c i a t e d  equipment f o r  use wi th  downhole 
re and  p r e s s u r e  measurements w i l l  remain on s i t e  f o r  ::GE!. 

C. S o i l  - n 
S o i l  found t o  l e v e l s  w i l l  be  app ropr i a t e ly  
packaged f o r  

n 

The d r i p  pans a r e  t removed upon completion of decontamination 
a c t i v i t i e s  and s w i  r contaminat ion .  Af t e r  removal of t h e  pans 
t h e  s o i l  p rev ious1  & ed by t h e  pans w i l l  be  sampled and analyzed.  
D i spos i t i on  of pans w i l l  ;b-ctated by Aus t r a l  a f t e r  min i to r ing .  

'-:h 
Trenching beneath t h e  w a ~ e a d o r a ~ e  tanks w i l l  be  done s o  t h a t  
a p p r o p r i a t e  s o i l  samples  m a y  b y e k e n .  

("U 

D. Water Disposal  

E f f l u e n t  water  f rom t h e  c l e a n u p  o p e r g i o n s  conta in ing  l e s s  than  300 
pCi/ml of t r i t i u m  i s  t o  b e  steamed t b  ough t h e  s t a c k  from a ho t  o i l  
t r u c k  steamer. Water c o n t a i n i n g  mor than  300 pCi/ml w i l l  be  shipped 
t o  t h e  NECO s i t e .  tf 
Sludge and nonsteamable f l u i d s  con ta in  than  300 pCi/ml of 
tritium w i l l  be  sh ipped  t o  t h e  NECO sit&. 

7 
E. F l a r e  Stack ! 1 

! I 
' I 

The f l a r e  s t a c k  w i l l  be d isassembled  and decbntaminated o r  packaged 
f o r  shipment t o  t h e  NECO s i t e .  The e s u l t i n g  from 
t h e  decon o p e r a t i o n  w i l l  b e  l e s s  than  300 

tritium, it  w i l l  b e  sh ipped  t o  t h e  NECO s i t e .  
pCi/ml of t r f  t i u m .  If t h e  w a t e r  conta ins  



111. ~ a ' c k a ~ i n g  and Shipping 
, 

A. Shipping Procedures 

1. Shipping and Packaging C r i t e r i a  

Based on a l l  a v a i l a b l e  survey and. swipe d a t a  a t  t h e  Rulison 
s i t e ,  t h e  only radionucl ide  containment expected. t o  be  p r e s e n t  
i n  excess o f .  cleanup c r i t e r i a  w i l l  be tritium. The amount of 
tritium is s u f f i c i e n t l y  low t h a t  i t  should b e  p o s s i b l e  t o  make 

1 radioact ive  shipments under t h e  DOT exemptions e n t i t l e d  
) Small Arhouits, and (b) Low Speci f ic  Ac t iv i ty .  

s ted below are t h e  d e f i n i t i o n s  and ' condi t ions  cover ing each 
cat,* 

- (1) f i i t i u m  content must not  be g r e a t e r  than 1 .0  ki l l i -  
rie (mCi) per package. t4 

(2)  Packagflquirement k s 

(a)  t e r i a l s  a r e  t o  be packaged i n  s t r o n g ,  t i g h t  
es such t h a t  there  w i l l  be no  leakage of  

under c o n d i t i o n s  normal ly  
t ranspor ta t ion .  Skid-mounted compo- 

n e n t s ,  pipe,  tanks,  etc. ,  which meet t h e  
below w i l l  s e r v e  as t h e i r  

own containe 

(b) The surface  a t e  must n o t  be g r e a t e r  t h a n  
'open window a t  any p o i n t  

of t h e  package. 

L (c) Packages must not  ve any s i g n i f i c a n t  removable 
s u r f a c e  c o n t a m i n a t i o ~ ~ t i v i t y  of swipes not  
g r e a t e r  than 2,200 d~m$@0cm2). 

! I 

'L1 
(d) The ou t s ide  of the  inner 

"[: 
t a i n e r  must b e  marked 

r a d i o a c t i v e  (each shippin$ n i t  is t o  be l a b e l e d  
w i t h  s t i c k e r  labeled  " ~ a d i & c t i v e " )  . 

U 
b. Low Spec i f i c  Ac t iv i ty  (When t ranspor te  s o l e  use ca tegory  

vehic les  must m e e t  t h e  requirements of e 49, Code of 
Federal Regulat ions,  P a r t s  173.392 c & 

(1) B t e r n a l l y  contaminated nonradioactive 
be considered a s  low s p e c i f i c  a c t i v i t y  
r a d i o a c t i v e  contamination is not  



and t h e  su r f ace  contamination when averaged over  one 
square  meter  does n o t  exceed 2.22 x 106 d/m/cm2. such 
materials must be s u i t a b l y  wrapped o r  enclosed. 

(2)  Package Requirements 

(a) Mate r i a l s  must be  packaged i n  s t rong,  t i g h t  
packages s o  t h a t  t h e r e  w i l l  be no leakage of radio- 
a c t i v e  m a t e r i a l  under condit ion8 normally incident  
t o  t r an spo r t a t i on .  

( b j  Packages must n o t  have any s i gn i f i c an t  removable 
surf ace contaminat i o n  ( a c t i v i t y  of swipes not  
g r e a t e r  than 2,200 d/m/100cm2). 

( c )  External  r a d i a t i o n  l e v e l s  must not exceed 2.00 
mrem/hour a t  s u r f a c e  of t h e  vehic le ,  10 mrem/hour 
a t  6 f e e t  from t h e  v e h i c l e  surf  ace,  o r  2 mrem/hour fl i n  occupied pos i t i ons .  

[ & T h e  ou t s i de  of each o u t s i d e  package must be  
s t e n c i l e d  o r  o therwise  marked "Radioactive-LSA." 

B. Arrangements f o r  d i&osa l  w i l l  be made by Aus t ra l  f o r  
shipment by t h e  Company, Inc. t o  t h e i r  Beat t y  , 
Nevada d i sposa l  s i te .  r& 

I V .  Sampling 

S o i l  A -  - 
1. Stack V i c i n i t y  F a  

n 
Sampling points cons i s t i ng  of t w q  pnner c i r c l e s  (from previous 
g r i d )  will  be repeated f o r  25 ing locat ions .  Samples w i l l  
b e  c o l l e c t e d  a t  depths  of one and twelve inches. Five 

-7 
add i t i ona l  random co re s  w i l l  b e  c o l l F d  a t  the  su r face  and 
depths o f  6 ,  1 2 ,  24,  and 48-inch i n t e m l s .  

i t  
Total  s o i l  samples f o r  3~ ana ly s i s  &e e+imated a t  75. Samples 
w i l l  be  s e l e c t e d  a t  random f o r  gamma sped r a l  analys is .  

! 4 
2. Storage Tanks and Pipeway V ic in i t y  iJ 

_I 

.a. P o t e n t i a l l y  contaminated a r ea s  ( i .  e. , 
I -  spi'lls) w i l l  be 

s p e c i f i c a l l y  sampled. Depth of .samplin 1 be determined 
on a ease-by-case bas i s .  G?\ 

b .  A 10-foot g r i d  encompassing t h i s  a r e a  of ~ 5 0 4  ' $2b1 i s  t o  
be completed. Samples w i l l  b e  co l l e c t ed  a t  ~ & k p l i n g  
l o c a t i o n s  a t  depths  of one inch  and twelve inches. 



c.  Five random cores a r e  t o  be co l l ec ted  wi th  samples col-  
l e c t e d  a t  t h e  su r face  and 6 ,  12,  24, and 48-inch i n t e r v a l s .  

d. Samples from underneath the  tanks w i l l  be co l l ec ted  from 
the  most l i k e l y  a r e a  of ground contamination at  t h e  tank 
edge and underneath the  center .  Samples w i l l  be taken a t  
the  su r face  and a t  a depth of 12 inches f o r  each tank, f o r  
a t o t a l  of 12 samples. 

e. Spec i f i c  samples (2.a. above) and core  samples w i l l  f i l l  
t h e  requirement of the  g r i d  point  nea res t  the  s p e c i f i c  
sampie locat ion .  To ta l  samples f o r  3~ a n a l y s i s  f o r  t h i s  
a r e a  a r e  estimated a t  146. Random samples w i l l  be  s e l e c t e d  
f o r  gamma s p e c t r a l  ana lys i s .  

en t ry  Pad Area 

3* G am l i n g  on a 10' x 10'  g r i d  covering an 4100' x 125' a r e a  
o be completed. Samples w i l l  be c o l l e c t e d  at depths of 
inch and twelve inches y ie ld ing an estimate of 250 ::k 

Sara 

o r e s  sampled a t  24 and 48 inches a r e  t o  be  T&E~@& e number of sampling po in t s  below the  d r i p  
pans is gent  upon the  a rea  of t h e  d r i p  pans a c t u a l l y  
removed. G'=-: 

\ ". 
b. Tota l  samples re,:estimated a t  270. t....-,. - 

B. Water Sampling 

J u s t  p r i o r  t o  t h e  f i n a l  rol-ase i . .  a f t e r  a l l  decontamina- 
t i o n  i s  completed), water samples $re t o  be  co l l ec ted  from on-s i te  
sources f o r  3~ ana lys i s .  1 ! 

I i 

Water used f o r  decontamination pux$oses w i l l  be  sampled and t h e  
r e s u l t s  documented. frJ 

C. Vegetation Sampling U 
Eight sampling po in t s  on t h e  500' and 1 , O  ' a r c  a r e  t o  be sampled 
and analyzed f o r  3 ~ .  Several  grab sample from vegeta t ion  growing 
i n  known s p i l l  a reas  w i l l  be co l l ec ted  f o  3 ~  ana lys i s .  Vegeta- 
t i o n  samples w i l l  be  returned t o  Eberl ine I en t  Corporation 
(EIC), Albuquerque, New Mexico f o r  analys is .  

D. Air Sampling u 

Appropriate a i r  sampling f o r  3 ~  ana lys i s  is t o  be  oncurrent l y  
through t h e  ro l lup  operat ion.  P a r t i c u l a t e  a i r  s w i l l  be 
co l l ec ted  f o r  documentation. 



I I 
) V. ' Long-Term Survei l lance  Program 

, 
Per iod ic  in spec t ion  t r i p s  w i l l  be made by NV s t a f f  t o  t h e  Rulison s i t e  
on a t  l e a s t  an  annual frequency. 

Water samples w i l l  be c o l l e c t e d  and analyzed by t h e  Western Environ- 
mental  Research Laboratory of t h e  Environmental P ro tec t ion  Agency 

nua l ly  f o r  an i n d e f i n i t e  period at  loca t ions  l i s t e d  below: 

Battlement Creek - neares t  down g rad ien t  access ib l e  loca t ion .  

e x i s t i n g  ' p r i v a t e  w e l l s  i n  al luvium on Morrisania Mesa. 

3. r supply spr ings  f o r  Grand Valley. 

4. A £e{@cted s p r i n g s  and ;ells c l o s e  t o  SurfaceGround Zero. 

test we l l  ( j u s t  above the  CP a rea ) .  n 
VI. Fina l  S i t e  Su and Reports 

I-l 
A r epor t  of t he  site ey r e s u l t s  is  t o  be  t ransmi t ted  t o  AEC Head- 
qua r t e r s :  Ass i s t an t  f o r  Environment and Safe ty ,  
Div is ion  of Applied Divis ion  of Biology and Medicine, 
Division of Waste M n t  and Transpor t a t ion ,  and Division of 
Operat ional  Safety i n  acco s e  wi th  t h e  cleanup c r i t e r i a  provided 
by AEC Headquarters ( see  A s F  A) 

Di rec to r ,  Radiological  Operations W e £  Counsel 
D iv i s ion  

Div i s ion  & 



. 
APPENDIX A 

I I PROJECT RULISON 

ROLLUP AND DISPOSAL GUIDES* 

1. pi! Disposal 

b d d n t a m i n a t i o n  and cleanup, p r i o r  t o  release of con t ro l  and r e s p o n s i b i l i t y  
e by the-AEC, s h a l l  be e f f e c t e d  a f t e r  cons idera t ion  of the  
ac to r s :  (1) e x t e r n a l  r a d i a t i o n  l e v e l s ,  (2) migrat ion of radio-  
man through resuspension i n  a i r ,  movement i n  water,  o r  passage 

ns, (3) u n r e s t r i c t e d  property use ,  immediate and p o t e n t i a l ,  
er removal processes tending t o  reduce p o t e n t i a l  exposure 
he f e a s i b i l i t y ,  c o s t ,  and r e l a t i v e  e f fec t iveness  of 

f u r t h e r  dec na t ion  a c t i v i t i e s .  The cleanup s h a l l  be continued 
u n t i l  p o t e n t i a l  u re  exposures t o  man a r e  not  l i k e l y  t o  exceed a few 
percent  of t h e  1 ts spec i f i ed  i n  AEC Appendix 0524, paragraph 1 I . A .  

Numerical *uidanc-ided here in  should not  be exceeded without c a r e f u l  
cons idera t ion  of the  va lues  than those 
provided hero on a case-by-case bas i s .  

For purposes of uncontrol led use ,  
the  following is provided: 

1.1 Surface Waters: c.. ,: 

Contaminated surface  waters  i of 0.1- times t h e  concentra t ion  
values  l i s t e d  i n  AEC Appendix Annex A, Table 2 ,  Col. 2, s h a l l  
be disposed of by methods appr AEC Headquarters. 

1.2 Buildings,  Equipment, and Mater ia ls  I I 
U 

Residual r ad ioac t ive  contaminat ion  r e  g a f t e r  cleanup operat ions 
s h a l l  n o t  exceed t h e  l e v e l s  

1.3 So i l :  - 
Residual contaminated s o i l  t o  a depth of ab/J t  4 f e e t  s h a l l  be 
decontaminated o r  t r e a t e d  t o  t h e  ex ten t  p raq t i cab le  and any radio- 

. a c t i v e  w a s t e  p i t s  exceeding 4 f e e t  i n  dep th% e decontaminated 
t o  t h e  f u l l  depth of t h e  waste i n  accord wi th  ollowing 
c r i t e r i a .  

u 
1.3.1 S o i l  containing r e s i d u a l  tritium 

3 x 10-2 pCi/g of s o i l  s h a l l  be excavated f o r  
means approved by AEC Headquarters. 

*Memorandum, Kelly/Miller ,  dated Apr i l  17,  1972 "Radiological Safety 
Guidance f o r  Experiments Involving Nuclear St imulat ion of Natural  
Gas Wells" 

A-1 



1.3 .. 2 S o i l  containing r e s i d u a l  By r a d i a t i o n  l e v e l s  exceeding 
0..2 mradlhr, above background ( including worldwide f a l l o u t )  
measured a t  1 cm s h a l l  b e  excavated f o r  d i spos i t ion  by means 
approved by AEC Headquarters. Af ter  surface- r e s t o r a t i o n  the  
f i n a l  average r a d i a t i o n  l e v e l s  s h a l l  n o t  exceed 0.05 mradlhr 
By above background ( including.  worldwide f a l l o u t )  measured a t  - n n.  1 cm. 

w.3.3 S o i l  g r a d i e n t s  s h a l l  be examined by s u i t a b l e  sampling and 
residua1,contamination s h a l l  b e  removed and disposed of by 
methods approved by AEC Headquarters when these  l e v e l s  exceed 

pCi/g f o r  By decay modes (except t r i t i u m )  above background 
(including worldwide f a l l o u t ) .  It is n o t  an t i c ipa ted  t h a t  radio- 

P- t y  with an a decay mode w i l l  be encountered. I f  such 
be  t h e  case  c r i t e r i a . w i l 1  be  provided by AEC Hesadquarters. 

LY 1.4 A f i n  site survey s h a l l  b e  performed p r i o r  t o  r e l e a s e  of t h e  s i t e  
f a r epor t  of t h e  cleanup e f f o r t  and survey r e s u l t s  s h a l l  

t o  AEC HeadquartersIAGMES, AT, BM, WMT, and 0s. The 

and r e l a t e d  personal  
ac t ion .  

iminate t h e  need f o r  pe r iod ic  
surveys and only annual surface  
e required f o r  a period of about 



2 I Isotope- 

TABLE I 

1 / Surf ace Contamination Levels-- 

31 Removable- Total- 4/ 11 

U na t ,  U-235, U-238, Th n a t ,  1,000 dpm o r  450 pC 10,000 dpm o r  4,500 
Th-232, and associa ted decay alpha on any 100 cm pCi a1 ha on any 
p ro f l c t n  100 cm S 

topes which decay by 100 dpm o r  45 pCi 1,000. dpm or .  '450 pCi 
o r  by spontaneous a lpha on any 100 cm alpha o n  any 100 cm2 

with beta-gamma on any a t  1 cm from the  
alpha emission 100 an2 surf  ace 
f i s s i o n )  

(d is in tegrat ions  p e r  minute) or pCi (picocurie) 
radioact ive  mate r ia l  a s  determined by correct ing 

by an appropr ia te  detector  and count r a t e  
, and geometric f a c to r s  associated with 

and beta-gamma emitting isotopes 
e x i s t s ,  t h e  l im i t s  emitting isotopes 
s h a l l  apply independently. 

3/ The amount of removable on any 100 cm2 of surface  a rea  - 
may be determined by wiping t h a t  a r e  f i l t e r  o r  s o f t  absorbent 
paper and with t h e  appl ica t ion of mo pressure,  and assessing t h e  
amount of radioact ive  mate r ia l  on t h  with an appropr ia te  i n s t m e n t  
of known background, ef f ic iency and In  determining removable 
contamination on objects  of surface  than 100 an2, the  pe r t inen t  
l eve l s  s h a l l  be reduced e n t i r e  surface s h a l l  be 
wiped. Al ternate ly ,  i t  of t h e  radioactive mate r ia l  
remaining on a of radioact ive  
ma te r i a l  may be instrumentation 
of s u f f i c i e n t  

I - 
41 r l l tarnat ively ,  f o r  t o t a l  contamination one may el&k t o  use an average - 

l eve l  one-half of t h a t  l i s t e d  i n  t h i s  c o l ~ ,  provkjded tha t :  
t - 

(a) The average s h a l l  be  taken over the  t o t a l  a r ea  of :IOIsquare meters, which- 
ever  is the lesser; and , - 

: -4- 

(b) A t  no locat ion s h a l l  the m a x i m u m  exceed 2.5 time*-= leuel l i s t e d  i n  
t h i s  column. I *.-,I, 

i ! I  
5 /  It i s  assumed t h a t  measurements of t o t a l  contamination are-LadC with - --2 

instruments having a s ens i t i ve  cross sec t iona l  area  of 100 an . Measure- 
ments made with instruments having more or  less than 100 m2 of s ens i t i ve  
a r ea  may be r e l a t ed  t o  l eve l s  proport ionately adjusted,  o r  add i t iona l  



2 measurements may be made on contiguous- areas totaling 100 cm and the 
findinga added for comparison with the specified levels .  

61 Meaauresthrough not more than a tota l  of 7 milligrams per square centi- - 
meter of absorbing material. 
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