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RESULTS OF 2HE SURVEY AaIVZTIES AND hagBn.E 
GAMMA SCANNING IN MONTICELLO, UTAH 

C. A. L i t t l e  
13. A. Berven 

The trmn of Monticel lo ,  Utah, was once the  s i t e  of an a c t i v e  
m i l l  which processed vanadium o r e  (1942-19481, and uranium o re  
(194$-1%0). P r o p e r t i e s  i n  the  v i c i n i t y  of t h a t  m i l l  have become 
contaminated wi th  r a d i o a c t i v e  m a t e r i a l  frcun ore processing.  The 
Radio logica l  Survey A c t i v i t i e s  (BASA) group a t  Oak Ridge Nat ional  
Laboratory (ORNL) was reques ted  by t he  d i v i s i o n  of Remedial Act ion 
P r o j e c t s  (DRAP) i n  t h e  Departzaent of Energy (DOE) to: (1) i d e n t i f y  
p o t e n t i a l l y  contaminated p rope r t i e s ;  ( 2 )  a s s e s s  n a t u r a l  background 
r a d i a t i o n  l e v e l s ;  and ( 3 ) r a p i d l y  assess  t h e  magnitude, ex ten t ,  and 
type ( i . e .  ore,  t a i l i n g s ,  e t c . )  of contaminat ion p r e s e n t  on these  
p r o p e r t i e s  ( i f  any) .  This  survey was conducted by RASA dur ing  
Apr i l  1983. In a d d i t i o n  t o  t h e  114 p r o p e r t i e s  prev ious ly  i d e n t i -  
f i e d  from h i s t o r i c a l  information,  the 0Rf.n mobile gamma scanning 
van l o c a t e d  36 new p r o p e r t i e s  e x h i b i t i n g  anomalous gamma r a d i a t i o n  
l e v e l s .  Ons i te  surveys were conducted on 145 of the  150 t o t a l  pro- 
p e r t i e s  i d e n t i f i e d  e i t h e r  h i s t o r i c a l l y  or  wi th  the  g a m a  scanning 
van. Of these  145 p r o p e r t i e s ,  122  of them appeared t o  have some 
type of contaminated m a t e r i a l  p re sen t  on them; however, only  4 8  
appeared t o  be contaminated t o  the  e x t e n t  where they were i n  excess  
of E a v i r o m e n t a l  P r o t e c t i o n  Agency (EPA) c r i t e r i a  (40 CFR 192). 
Twenty-one o the r  p r o p e r t i e s  were recommended f o r  a d d i t i o n a l  inves- 
t i g a t i o n  ( indoor  gamma scanning and radon daughter  measurements); 
of these ,  only t e n  r equ i r ed  f u r t h e r  a n a l y s i s .  

This r e p o r t  provides  the  d e t a i l e d  d a t a  and ana lyses  r e l a t e d  t o  the  
r a d i o l o g i c a l  survey e f f o r t s  performed by OWNL in Monticel lo ,  Utah. 

---_-I * The survey was p e t f o m e d  by members of t he  Radio logica l  Survey 
A c t i v i t i e s  Group of the  Heal th  and Sa fe ty  Research Div i s ion  a t  Oak 
Ridge Nat ional  Laboratory under DOE c o n t r a c t  DE-ACO5-840R2140O. 
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The town of Monticello,  Utah, was once t h e  s i t e  of an  a c t i v e  m i l l  

which processed vanadium ore from 1942 through 1948 and uranium ore 

t h e r e a f t e r  u n t i l  c l o s i n g  i n  1960. V i c i n i t y  p r o p e r t i e s  in the town have 

heen t he  s u b j e c t  of r a d i o l o g i c a l  surveys conducted i n  1971, 1980, rand 

1982. During those surveys,  114 p r o p e r t i e s  were l i s t e d  8 s  having or 

being  suspected of having "anmalous  '' Levels of r a d i o a c t i v e  m a t e r i a l s  

w i t h i n  t h e i r  confines .  h e  t o  l i m i t e d  s o i l  sampling dur ing  those  sur- 

veys, t h e  presence or absence of uranium m i l l  t a i l i n g s  on these  proper- 

t i e s  was n e i t h e r  confirmed nor denied. 

During t h e  per iod  Apr i l  11-22, 1983, members of the R 

Survey A c t i v i t i e s  (RASA) Group of Oak Ridge Nations1 Labor 

v i s i t e d  Monticello.  The o b j e c t i v e s  of t h e  r a d i o l o g i c a l  snxvey were 

t h r e e f o l d :  f i r s t ,  t o  take s o i l  and g a m a  exposure measurements a t  

gamma exposure background and t h e  nominal. 226Ra content  of t h e  s o i l ;  

second, t o  confirm or deny t h e  presence or absence of uranium m i l l  t a i l -  

i ngs  on t h e  prev ious ly  l i s t e d  p r o p e r t i e s ;  and t h i r d ,  t o  determine 

whether or  not  a d d i t i o n a l  p r o p e r t i e s  i n  Monticel lo  were contaminated by 

scanning 811 a c c e s s i b l e  s t r e e t s  with t h e  o b i l e  gamma scanning vanI. 

egous l o c a t i o n s  w i t h i n  t h e  conf ines  of t h e  community t o  a s c e r t a i n  t h e  

Background samples of s o i l  and measure e n t s  of g a m a  expasare  were 

taken a t  30 l o c a t i o n s  throughout Monticello.  The l o c a t i o n s  were chosen 

t i c a l l y  by u t i l i z i n g  a c i t y  map. Sample l o c a t i o n s  w e r e  evenly 

spaced a t  about two blocks a p a r t .  The s o i l  samples were taken a t  a 

depth of 0-15 cm from undis turbed  s o i l s  o r  t n r f  whenever poss ib le .  Pro- 

p e r t i e s  suspected of be ing  contaminated were avoided. Samples and meas- 

urements wexe taken a t  cnrbside l o c a t i o n s  o r  p n b l i c  proper ty  r a t h e r  than 

on p r i v a t e  property.  The 30 l o c a t i o n s  of background samples a r e  l i s t e d  

i n  Table  1. 
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Gamma exposure measurements were made using a P res su r i zed  Ioniza-  

t i o n  Chamber (PIC) c e r t i f i e d  a c c u r a t e  by t h e  Nat iona l  Bureau of Stan- 

da rds  (NBS.1. Measurements were made a t  a h e i g h t  of 1 m above the  ground 

su r face .  An average of about 1 0  in s t an taneous  measurements was t aken  t o  

be t h e  gamma exposure i n  pR/h a t  t h a t  l o c a t i o n .  Measarements of t he  

g a m a  exposure r a t e  i n  counts  per  minute (cpm) were made a t  t he  same 

1 oca t ion  us ing  a hand-he1 d s c i n t i l  1 a t o r .  

The walk-on surveys conducted i n  Mont ice l lo  were f o r  the  express  

purpose of confirming o r  denying t h e  presence of uranium m i l l  t a i l i n g s  

on the proper ty .  The survey a l s o  had t h e  p rev ious  informat ion  a s  sup- 

p l i e d  by Bendix F i e l d  Engineering Corpora t ion  ( s e e  Appendix I). For 

each proper ty ,  t h i s  i n fo rma t ion  inc luded  a p i c t u r e  of t h e  proper ty ,  a 

rough drawing of t he  boundar ies  and s t r u c t u r e s ,  and a g a m a  map from a 

prmrions survey. 

Each p rope r ty  was completely gamma-scanned using hand-held g a m a  

s c i n t i l l a t o r s  a t  t h e  ground sa r f ace .  The r e s u l t i n g  r e g i o n s  of e l e v a t e d  

r a d i o a c t i v i t y ,  i f  any, were drawn on t h e  e x i s t i n g  map of $he proper ty .  

I f  no map was a v a i l a b l e ,  a rough ske tch  of t h e  proper ty  was drawn. The 

r e g i o n s  o f  contaminat ion  were compared w i t h  the  e x t a n t  gamma maps i n  an 

a t tempt  t o  v e r i f y  t h a t  no r e g i o n  had been missed. 

Pollowing complete gamma scanning of t h e  proper ty ,  samples were 

taken from t he  contaminated r e g i o n s  of t h e  soil. Samples were t aken  a t  

the  l o c a t i o n  of h i g h e s t  gamma exposure r a t e s .  I f  necessary,  a pos tho le  

d igge r  was used f o r  access  t o  t h e  contaminated region. Sampling p i e c e s  

of uranium ore was avoided whenever p o s s i b l e  s i n c e  t h e  presence of these  

o r e  p i e c e s  s o n l d  n o t  a c c u r a t e l y  r e f l e c t  c o n c e n t r a t i o n s  of r ad ionuc l ides  
i n  s o i l .  I f  more than one r e g i o n  of contaminat ion  was found on a pro- 

pe r ty ,  s eve ra l  samples may have been taken, A t  l e a s t  one sample was 

taken fram each property.  On uncontaminated p r o p e r t i e s ,  a s o i l  sample 

was t aken  from t he  l o c a t i o n  of maximum g a m a  exposure s ince  t h i s  sample 

would r e f l e c t  t h e  maximum c o n c e n t r a t i o n  of r ad ionuc l ides  in s o i l  p re sen t  

on t h a t  property.  
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P r o p e r t i e s  t h a t  e x h i b i t e d  unexpectedly high gamma exposures i n  

b u i l d i n g  m a t e r i a l s  were so noted. If p o s s i b l e ,  a sample ~f t h e  suspec t  

b u i l d i n g  m8ter ia l  was taken f o r  a n a l y s i s .  Such samples were f r e q u e n t l y  

unavai lab le .  

T h e  fo l lowing  i s  a b r i e f  d e s c r i p t i o n  of t h e  s e a m i n g  metbods u t i l -  

i zed  f o r  t h e  mobile scanning of the Monticelllo area.  D e t a i l s  of t h e  

d e s c r i p t i o n  sad  o p e r a t i o n  are descr ibed  e l  sew 

gamma r a d i a t i o n  d e t e c t i o n  system employed i n  the  0 

van c o n s i s t s  of t h r e e  4 x 4 x 16-in. NaIIT1) l og  c r y s t a l s  housed i n  a 

lead-shielded s t e e l  frame t o  provide 12 x 15-in. d e t e c t o r  s a r f a c e  area 

f o r  acceptance of gamma ra  i a t i o n  through one s i d e  of t he  survey vam. 

The d e t e c t o r  and s h i e l d  h e i g h t  can be v a r i e d  w i t h  B h y d r a u l i c  l i f t  

mechanism t o  t o  opt imize t h e  d e t e c t o r  field-of-view. The d e t e c t o r  orit--- 

put  is t r a n s f e r r e d  t o  a cmpnter -cont ro l  led,  eight-channel d i s c r i m i n a t o r  

rad i n t e r f a c e .  which provides  f o r  continuous a n a l y s i s  of da t a  i n p u t s  f o r  

c o r r e l a t i o n  of system l o c a t i o n  w i t h  connt r a t e  information. S i x  

segrPrrte energy reg ions-of - in te res t  a r e  a m y z e a  ana a 226 

a lgor i thm i s  employed t o  i d e n t i f y  l o c a t i o n s  conta in ing  r e s i d u a l  r a d i m -  

bear ing  m a t e r i a l s .  Multichannel a n a l y s i s  c a p a b i l i t i e s  are inc lnded  i n  

stem f o r  a d d i t i o n a l  qoal i t r t i v e  radiomacl i de  i d e n t i f i c  

Mobile Scanning Methods 

The da ta  analysis method employed on t h e  0 van i s  based OR e m . -  

p e t a t i o n s  involv ing  background count r r t e s  i n  speedf i c  energy regions.  

These background l e v e l s  are normally obta ined  w i t h i n  small  (18 square 

b lock)  survey axeas, based on coverage o f  a t  l e a s t  9595 o f  t h e  a c c e s s i b l e  

s t r e e t s  i n  t h a t  areaL, Subsequent s t r ee t -by - - s t r ee t  scans of these areas 

a r e  conducted a t  a slow speed ( < S  aph), inimizing the dis tance  be 

the d e t e c t o r s  and t h e  subjec t  p r o p e r t i e s .  A l l  a c c e s s i b l e  s t r e e t s ,  

al leyways,  and o t h e r  p u b l i c  tboxoaghfares  a r e  scanned in both  d i r e c t i o n s  

t o  maximize t he  number of views obta ined  f o r  each property.  Anomaly 
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l o c a t i o n s  a r e  h i g h l i g h t e d  by the  computer system when t h e  p r e s e t  h i t  

c r i t e r i a  a r e  exceeded d w i n g  t h e  scan. 

LABORATORY ANALYSIS ME'J3ODS 

-- Radio logica l  Anal=& 

Samples c o l l e c t e d  f o r  both background de te rmina t ion  and frm s u r -  

veyed p r o p e r t i e s  were analyzed f o r  both 226Ra and 23%. 

d r i e d  a t  llOo C f o r  24 h, ground, placed i n  capped sample v i a l s  and 

weighed. 

conductor d e t e c t i o n  system coupled with a Nuclear Data Corporat ion ND 

2400 gamma spectrameter .  D e t a i l s  about t he  count ing system, i t s  opera- 

Samples were 

Samples counted f o r  226Ra on a high p u r i t y  germanium semi- 

t i on ,  and s p e c i f i c a t i o n s  a r e  g iven  in s e c t i o n  15.1 of Reference 2. Sam- 

p l e s  were analyzed fox  23$ by t h e  Analy t ica l  Chemistry Div i s ion  of 

O m .  A 5 cm a l i q u o t  of s o i l  i s  subjec ted  t o  a thermal neut ron  f l u x  in 

t h e  Oak Ridge Research Reactor ,  counted f o r  235U and converted t o  con- 

c e n t r a t i o n  of 23%. 

of Reference 2. 

---- Elemental  Analys is  

3 

D e t a i l s  of t h i s  procedure a r e  given i n  s e c t i o n  15.2 

Multi-elemental  a n a l y s i s  was conducted for each proper ty  and back- 

ground s o i l  sample taken  in Monticello.  The samples were analyzed us ing  

an i n d u c t i v e l y  conpled plasma o p t i c a l  emission s p e c t r m e t r y  (ICP-OES) 

~ y s t e m . ~  Samples were analyzed f o r  concen t r a t ions  of t h e  fo l lowing  e l e -  

ments: aluminum, barium, bery l l ium,  boron, calcium, cesium, cfiromim, 

coba l t ,  copper, i ron ,  lanthanum, lead ,  l i t h ium,  magnesium, manganese, 

molybdenum, n i cke l ,  niobium, phosphorus, potassium, scandiu,  sodium, 

s t ront ium, thorium, t i t an ium,  vandadinm, z inc ,  and zirconium. R e l a t i v e  

t o  r e s u l t s  of the  surveys conducted i n  Monticel lo ,  only two elements  

were of i n t e r e s t  -- vanadinm and copper; t h e r e f o r e ,  i n  t h i s  document, 

concen t r a t ions  f o r  only these  t w o  elements  have been repor ted .  These 

two elements  (vanadium and copper)  were the  only elements which w e r e  

found t o  be h e l p f u l  i n  d i s c r i m i n a t i n g  between m a t e r i a l  o r i g i n a t i n g  from 

the  D r y  Val ley  and Mont ice l lo  m i l l  s i t e s .  
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ClEeITERIA FOR CONTAMINATION CILMSIPXCATION 

Three ~ ~ i t e f ~ i ~ d  were used t o  judge t h e  e x t e n t  sf cont  

seed f o r  remedial a c t i o n :  

c o n c e n t r a t i o n  in s o i l ;  and (3) a r e a l  e x t e n t  of aontsb inat ion is the  

s o i l .  In a d d i t i o n ,  beciause the  t a i l i n g s  i n  the E o n t i c e l l o  reg ion  eon- 

ce ivably  come f r  s eve ra l  sources (Monticel lo  and Dry Val ley m i l l s )  and 

seve ra l  d i f f e r e n t  processes  ( a c i d  leach,  carbon t e  leach,  e t c . )  they are 

d i f f i c u l t  t o  i d e n t i f y  v i s  I l p .  Therefore,  we i a s t i t n t e d  a c r i t e r i a  t o  
separa te  t a i l i n g s  f r m  o re  when found i n  s o i l .  T h i s  c r i t e r i a  and the  

three above w i l l  each be discussed  b r i e f l y  i n  t h e  fo l lowing  s e c t i o n s .  
If remedial a c t i o n  i s  found t o  bo r e q a i r e d  based on da ta  w i t h i n  t h i s  

repor t ,  t h e  remedial  a c t i o n  wonld Be based on EPA's "Standards f o r  R 

d i a l  Action a t  I n a c t i v e  U r a n i m  Process ing  S i t e s .  '' 48 CFR 192, and no t  

on s i t e - s p e c i f i c  h e a l t h  ef f e c t  assesments .  

(1) 226h concentration i n  s o i l ;  ( 2 )  23$ 

a c o n c e n t r a t i o n  in s o i l  by t h e  

methods descr ibed  above. A proper ty  was considered io be i n  v i o l a t i o n  

of t h e  r a d i m  c r i t e r i a  i f  i t  exceeded 5 pCi above background per  dry 

226 S o i l  samples were analyzed f o r  

of s o i l .  This was t h e  i n t e r i m  g u i d e l i n e  f o r  remedial a c t i o n  pub- 

l i s h e d  by t h e  U. s. Environmental r o t e s t i o n  Agency (EPA) f o r  surface 

s o i l  a t  t he  time of t h e  surveys (48 CFR 182.12), Becaase no augsring 

was done dnr ing  t h e  s o i l  sampling, and no samples e r e  taken belm 8 5  cm 

of depth, t h e  more conserva t ive  5 p C i l g  g u i d e l i n e  was a p p l i e d  s a t h e r  

than t h e  l e s s  s t r i n g e n t  15 pCi/g s t a n d a r d  f o r  snbsarface s o i l s .  Based 

on t h e  backgroand sampling dane i n  Monticello,  t h i s  means t h a t  a 

p l e  having 226Ra i n  c o n c e n t r a t i o n  equal t o  g r e a t e r  than  7.5 pCi/g wanld 

exceed t h e  c r i t e r i o n .  No a t tempt  was made t o  apply s t a t i s t i c a l  o r  pxo- 

b a b i l i s t i c  t e s t s  t o  t h e  mean o r  any sample whew c par ing  wi th  the  cr i -  

t e r i o n .  
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URANIUM CONCENTBATION IN SOIL 

Soil. samples were a l s o  analyzed f o r  23% i n  s o i l  by t h e  methods 

descr ibed  above. 

if i t  exceeded 75  pCi/g above background. T h i s  c r i t e r i o n  i s  e q u i v a l e n t  

t o  t h e  " s o i l  remedial  a c t i o n  g u i d e l i n e "  suggested by t h e  Department of 

Energy (DOE) f o r  t h e  Formerly U t i l i z e d  S i t e s  Remedial Action Prograaa 

( F U S W ) . 4  Again, 

23%1 c r i t e r i o n  would be exceeded by a s o i l  c o n c e n t r a t i o n  of 77 pCi/g of 

dry s o i l .  As before ,  no at tempt  w a s  made t o  apply s t a t i s t i c a l  t e s t s  t o  

t h e  mean or any sample when comparing with t h e  c r i t e r i o n .  

A proper ty  was considered t o  exceed t h e  23% c r i t e r i o n  

t h e  background sampling a t  l o n t i c e l l o  imply t h a t  t h e  

AREAL EXTENT OF CONTAMINATION 

The a r e a l  e x t e n t  of contaminat ion c r i t e r i o n  a p p l i e d  t o  t h e  surveyed 

p r o p e r t i e s  i s  100 m . Any p r o p e r t y  which appeared t o  have a contaminated 

r e g i o n  exceeding t h i s  a r ea ,  e i t h e r  i n  one cont iguous r e g i o n  or s e v e r a l  

s u b s t a n t i a l  subregions,  was cons idered  to be i n  excess  of t h e  c r i t e r i o n .  

This c r i t e r i o n  is i n  concer t  w i t h  t h e  d i s t r i b u t i o n  of contaminat ion used 

t o  e s t i m a t e  h e a l t h  e f f e c t s  when developing t h e  FUSRAP r a d i o l o g i c a l  

 guideline^.^ A s  w i t h  t h e  226Ra and 23% c r i t e r i a ,  t h e  a r e a l  e x t e n t  c r i -  

t e r i o n  w a s  cons idered  t o  be d e t e r m i n i s t i c  r a t h e r  than  p r o b a b i l i s t i c .  

2 

TAILINGS IDENTIFICATION 

As prev ious ly  mentioned, t h e  t a i l i n g s  found a t  Mont ice l lo  r e p r e s e n t  

s eve ra l  d i f f e r e n t  sources  and processes .  The two p o t e n t i a l  sonrces  of 

t a i l i n g s  inc lude  t h e  H o n t i c e l l o  m i l l  which processed during i t s  h i s t o r y  

for both uranium and vanadium, and t h e  Dry Val ley  s i t e  which processed 

f o r  vanadium alone. Anecdotal evidence i n d i c a t e s  t h a t  r e s i d e n t s  of the 

r e g i o n  have had a t  some time, a c c e s s  t o  both  s i t e s  and t h e  t a i l i n g s  

l o c a t e d  a t  each. This v a r y i n g  of both source and process made v i s u a l  

i d e n t i f i c a t i o n  of t h e  t a i l i n g s  m a t e r i a l  d i f f  i c a l t  and Unrel iable .  

Because suspected t a i l i n g s  could no t  be r e l i a b l y  i d e n t i f i e d  v i s u -  

a l l y ,  an a r b i t r a r y  c r i t e r i o n  was e s t a b l i s h e d  t o  c l a s s i f y  a proper ty  as 

being ta i l ings-contaminated.  Following completion of s o i l  sample 
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a n a l y s i s  f o r  bo th  22sRa and a3%9 t h e  c o n c e n t r a t i o n s  o f  these  two radio-  

n n e l i d e s  were r a t ioed .  The  & &gg c r i t e r i o n  w a s  e s t a b l i s h e d  t h a t  i f  t h e  

r a t i o  exceeded 1,s f o r  any s o i l  sample on a proper ty ,  t h e  property wonld 

be c l a s s i f i e d  a s  being contaminated w i t h  t a i l i n g s ,  This c r i t e r i o n  is 

independent of t he  and ”% c r i t e r i a  d i s c a s s e d  above. 

The r a t i o n a l e  f o r  t h i s  c r i t e r i o n  comes from the c s l l e e t i a n  of 327 

and 355  background ssil samples IICXOSS t h e  8 , s .  and analyses, f o r  cowcen- 

t r a t i o n s  of and r e s p e c t i v e l y .  5 I n  those  samples, the  metin 

t i o n  f o r  23% was 1.0 pCi/g .  

t h a t  the radium was i n  eqailbbrim with the natural w a n i  

ground s i t e s .  Without formally a c c o w l i n g  f o r  tbc  variation expected i n  

both the  n m e r a t o r  and denominator o f  the r a t i o o  the value of 1 - 5  seems 

t o  be a prudent i n d i c a t o r  of the  breakpoin t  between a beckground r a t i o  

and one i n d i c a t i v e  o f  t a i l i n g s .  Since  t)lere i s  no s tandard  or g u i d e l i n e  

c o n c e n t r a t i o n  of 2 2 6 ~ s r  was found t o  br@ 1.1 p c i i g .  me concentra-  

These d a t a  s a g g e s t .  ns might be expected, 

t o  descr ibe  ” t a i l  ings ”, except  f o r  t he  and cr.lteri 

above, t he  c l a s s i f i c a t i o n  of properi tes  a s  t a i l  iags-contaminated should 

be considered qual i t  

Ore i s  more e a s i l y  i d e n t i f i e d  than t a i l i n g s  i n  maay ins tances .  

This i s  becaase ore may table the fo rm of rocks ahich are both r i s i b l e  

c t e r f s t i c a l l y  emit more l o c a l i z e d  gamma r a d i a t i o n .  In some 

c a s e s  i n  Msnt ice l lo ,  however, t h e r e  seemed eo be propert ies  on which ore 

was fonnd, bat for  which no ” s o c k ”  ex i s t ed .  Local r e s i d e n t s  s t a t e d  t h a t  

dar ing  ~niii  operatioa%, ore dust fr ore s t o c k p i l e s ,  haul tracks, and 

t h e  ore  c rusher  were common i n  p o r t i o n s  of Msnt ice l lo  neasest  the  

lRmever9 t h i s  m a t e r i a l  a p p e a ~ e d  t o  be more t a i l  ings- l ike  ’’ i n  q u a l i t y .  

In  such cases,  the dec i s ion  t o  l i s t  o proper ty  as contamdnated w i t h  ore 

vas again made nsing t he  226Ra to 23% rat io .  h v e r s e  t o  the  s i t u a t i o n  

with t a i l i n g s ,  B p r o p e r t y  w a s  c l a s s i f i e d  a s  having o r e  iaavolvemc.nt when 

t h e  Ra/U r a t i o  was b e l m  1.5 .  As with  the t a i l i n g s  c l a s s i f i c a t i o n ,  the 

o r e  d e s i g n a t i o n  should be considered only q u a l i t a t i v e  became  of  t h e  

p r o b a b i l i s t i c  nature of the  R a / U  ra t ioJ  rand because the classification 

may inclnde ariswt s i g h t i n g s  a lone .  
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RESULTS 

BACKGROUND RADIATION LEVEZS 

The r e s u l t s  of t he  t h i r t y  s o i l  samples taken throughout t h e  c i t y  of 

Mont ice l lo  a r e  shown i n  Table  1. 

samples ranged frm 0.88 t o  9.7 pCi/g,  w i th  a mean concen t r a t ion  of 

2.4 pc i /g .  

t o  7.5 pCi/g and averaged 2.0 pCi/g. 

i n  t hese  samples f r a n  0.39 t o  1.7 and averaged 1.2. 

The concen t r a t ion  of 226R8 i n  t he  30 

The 23811 concen t r a t ions  of the  same samples ranged fram 0.80 
"he r a t i o  of 226Ra t o  23% ranged 

A 226Fb t o  23$ 

r a t i o  of abont un i ty  is gene ra l ly  accepted as i n d i c a t i v e  of backgroand. 

The gamma exposure r a t e  measured a t  the  same 30 l o c a t i o n s  was much 

l e s s  v a r i a b l e  than the  226Ra and  23% concen t r a t ions  in s a i l  samples.  
Measurements w i t h  a PIC tend  t o  average over n much g r e a t e r  a r ea  than 

t h e  d i s c r e t e  s o i l  samples, and t h e r e f o r e ,  tend t o  d i s p l a y  much less 

v a r i a b i l i t y .  

average va lue  of 1 3  &h. 

The range of measurements was from 11 t o  15 uR/h wi th  an 

WALK-ON SURVEYS 

The previous  l i s t i n g  of p r o p e r t i e s  by Bendix (Table 2) w a s  u t i l i z e d  

a s  a source of p o t e n t i a l l y  contaminated s i t e s  which r equ i r ed  walk-on 

gamma surveys.  IR add i t ion ,  p r o p e r t i e s  were surveyed which f e l l  i n t o  one 

or more of t h ree  c a t e g o r i e s :  

1. p o s s i b l e  contaminat ion a s  i n d i c a t e d  by a h i t  from the  mobile gamma 
scanning van; 

2. r eques t  for a walk-on survey from the  proper ty  owner or occupant; 

3. evidence of contaminat ion da r ing  a walk-on survey of the ad jacen t  
proper  ty  . 

A l i s t  of 38 such "new" p r o p e r t i e s  which were surveyed dur ing  t h e  Apr i l  

1983, t r i p  i s  inc luded  a s  Table  3 ,  Property #150 was a n  owner r eques t ,  

and Nl51 f e l l  i n t o  category 3 above; t h e  remaining 36 p r o p e r t i e s  were 

a l l  de t ec t ed  by t he  ORNL mobile gamma scanning van which scanned the  

e n t i r e  community. 



10 

B c s n l t s  of s o i l  samples taken  on t h e  sarveyed p r o p e r t i e s  are l i s t e d  

i n  Table  4.  Nearly 200 samples V J ~ F ~  co l l ec ted  frm t h e  145 p r o p e r t i e s  

ere  snrveyed. "he c o n c e n t r a t i o n  of i n  t h e  sampled medium 
( s o i l  ox b u i l d i n g  m a t e r i a l s )  ranged f r  backgrornnd l e v e l s  t o  as  high  a s  

23,000 pCilg; c o n c e n t r a t i o n s  f o r  23% exceeded t h a t  range: t o  a maximum 

o f  24,000 p c i / g .  

ground t o  16,500 rand 59,000 ppm. r e s p e c t i v e l y .  

Vanandim and copper CQnGentratiQnS ranged f r  

The s o i l  sample d a t a  i n  T a b l e  4 ,  coupled with the  ga 

developed during walk-on scanning of t he  p rope r t i e s ,  were nsed t o  place 

each property i n t o  a contamination category based 011 t h e  criteria dis -  

cnssed above. These c a t e g o r i e s ,  along w i t h  t h e  c r i t e r i a  exceeded f o r  

each property,  are l i s t e d  i n  Table  5 .  Conta i n a t i o n  c a t e g o r i e s  a r e  

def ined  a s  follcrws: 

-. no evidence of conta  
c o n c e n t r a t i o n s  i n  s o i l  are w i t h i n  the normal range 

of bacbgroana. 

u i l d i n g  m a t e r i e l s  i n d i c a t i o n  of a r t i f i c i a l l y  high ga 
s u e s  emanating f r  b u i l d i n g  m a t e r i a l s ;  l i k e l y  contamination with  

m i l  1 t a i l  ings.  

3 .  Ore - v i s i b l e  mma l e v e l s  a s s o c i a t e d  with TOS~S, or soil 
smpl e s w i t b  r a t i o  less t han  1.5. 

T a i l i n g s  - s o i l  samples with 226 4. t o  23% r a t i o  g r e a t e r  than 1.5. 

As i n d i c a t e d  by Table 5 ,  t he re  a r e  s eve ra l  c a s e s  i n  which a pro- 

per ty  may f a l l  w i t h i n  one or more contamination c a t e  s t i e s ,  but  not  

exceed any of t h e  c r i t e r i a  f o r  i n c l u s i o n  for Pelmedial action. Con- 

versely, p r o p e r t i e s  l i s t e d  as nncontaminated give no evidence whstsoever 

of contaminated m a t e r i a l  s ons i  t e  and, t h e r e f s e e ,  exceed no c r i t e r i a ,  

For each proper ty  t h a t  exceeds t h e  a c r i t e r i o n ,  e x c l u s i v e  of the 

100 P c r i t e r i o n ,  a f i g u r e  d i s p l a y i n g  t h e  contaminated r e g i o n  i s  

included in Appendix 11. 

2 



SUMMARY OF CONTAMINATED PROPERTIES 

The r a d i o a c t i v e l y  contaminated s t a t u s  of the  p r o p e r t i e s  surveyed i n  

t h e  Hon t i ce l lo  community i s  summarized by Table 6. This t a b l e  i s  merely 

a t a l l y  of the  v a r i o u s  contaminat ion c a t e g o r i e s  and c r i t e r i a  exceeded a s  

l i s t e d  in Table 5 .  The slttnmation i n d i c a t e s  t h a t  86 p r o p e r t i e s  had 226Ra 

i n  excess  of 5 pCi/g above background (e.g. g r e a t e r  than 7.4 pCi /g) .  

Forty-four p r o p e r t i e s  appeared t o  have s o i l  contaminat ion khat exceeded 

100 ID i n  a rea .  Nineteen p r o p e r t i e s  appeared t o  have t a i l i c g s  involve-  

ment a s  i n d i c a t e d  by t he  226Ra/23%, but  d i d  no t  n e c e s s a r i l y  exceed the  

5 pCi/g c r i t e r i a .  R a d i o a c t i v i t y  in bu i ld ing  m a t e r i e l s  exceeding normal 

expec ta t ions  was d e t e c t e d  a t  21 p r o p e r t i e s ;  t h i s  w a s  p r e s m a b l y  t h e  

r e s u l t  of t a i l i n g s  use i n  mor ta r  or concre te .  Ore ( e i t h e r  v i s i b l e .  o r  

i n d i c a t e d  by t he  Ra/U)  was found on  104 p r o p e r t i e s .  A t o t a l  of 23 pro- 

p e r t i e s  were thought t o  be ancontaminated ( r a d i a t i o n  l e v e l  s not  above 

background).  

2 

RADIOLOGICAL AND ELEMENTAL cx)MPARISONS OF DfILLSITES 

An a n c i l l a r y  a c t i v i t y  t o  t h e  proper ty  surveys i n  lonticella w a s  t o  

i n v e s t i g a t e  the  p o s s i b i l i t y  t h a t  one or more " s i g n a t a r e s "  ox s e t  of 

chemical or r a d i o l o g i c a l  c h a r a c t e r i s t i c s  could be a s c e r t a i n e d  f o r  each 

of t he  m i l l s i t e s .  To t h i s  end samples of m a t e r i a l s  from each p i l e  were 

analyzed f o r  both r a d i o l o g i c a l  and elemental  concen t r a t ions  a s  previ -  

ously discussed.  

those s e t s  of samples. 

This  s e c t i o n  b r i e f l y  d e s c r i b e s  comparisons between 

As shown i n  Table  7, a t o t a l  of 17 samples were taken from f i v e  

p i l e s  a t  the  two m i l l  s i t e s .  The f i v e  p i l e s  were chosen because they 

w e r e  d i s t i n c t  and because t h e r e  was a t  l e a s t  anecdota l  evidence t h a t  t he  

four Mont ice l lo  p i l e s  were c r e a t e d  dur ing  d i f f e r e n t  t ypes  of o re  pro- 

ce ss ing.  

Mean concen t r a t ions  f o r  t he  f i v e  types  of p i l e s  a r e  a l s o  shown i n  

Although 28  Table 7. Data a r e  shown only f o r  226Ra, 23%, V, and Ca. 

elemental  concen t r a t ions  were determined f o r  each s o i l  sample, only 

copper and vanadium a r e  r epor t ed  he re in .  These appear  t o  be t h e  only 

two elements  which may be used t o  a s s i g n  a " s igna tu re .  '' A s t a t i s t i c a l  
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con- 23 % a n a l y s i s  o f  t h e  da t a  i n  Table  7 indicates that  mean 226Ra and 

c e n t r a t i o n s  f o r  t h e  Dry V a l l e y  p i l e s  are d i f f e r e n t  f r m  tke o t h e r  p i l e s .  

The Msnt ice l lo  V m a d i m  p i l e s  (apper and lowex) appear t o  have both 

h igher  23%J and V concent ra t ions  than t h e  other three p i l e s ;  however, 

t h e  v a r i a b i l i t y  i n  the data  prevent  any s t a t i s t i c a l  s i g n i f i c a n c e .  The 

c o n c e n t r a t i o n s  a r e  so widely spread t h a t  KIQ s i g n i f i c a n t  d i f f e r -  

ence ( p > . o § )  i s  Observed b e b e e n  any o f  t h e  p i l e s  or processes. n e  

copper c o n c e n t r a t i o n s  a r e  s i g n i f i c a n t l y  lower i n  t h e  Dry Valley p i l e s .  

ever,  when t h e  Dry Val ley t a i l i n g s  a r e  mixed w i t h  undisturbed s o i l ,  

t h e  c o n c e n t r a t i o n  of copper would be indistingnishabl e Prm natural 

backgronnd concent ra t ions .  

Several  s e t s  of c a l s a l a t i s n s  have been mads t h a t  a t t e  

g a t e  t a i l i n g s  involvement on v i c i n i t y  p r o p e r t i e s  i n  Ma3nticelIo i n t o  two 

gronps: those contamiasted by Dry V a l l e y  tailings and those ~ o n ~ a m i n a t e d  

by Msnt ice l lo  t a i l i n g s .  The purpose sf t h i s  seetfoan i s  to descr ibe  t b e  

r e S U l t S  of those 6a1CIllatiQnS and t o  illtrPrpf.et t h e  KaSaltS. 

The r a t i o e d  concen t r a t ions  of Ea,, to Y axpd C\E t o  V for samples takes 

a t  t h e  D r y  Val ley  p i l e  a n d  t h e  four d i s t i n c t  Monticel lo  p i l e s  have heels 

averaged.  The r e s a l t s  of t hese  c a l c a l a t i s n s  are p r w i d e d  in Tab le  

Confidence l e v e l s  were net  c a l c u l a t e d  f o r  these values h a :  

f idence Interval.  s between c o n c e n t r a t i o n  r a t i o s  between Dry Val ley  and 

Eonticello s o i l  d a t a  overlap,  Because t h i s  overla occors even a t  t he  

confidence l e v e l ,  t h e r e  is no r a y  t o  decide which p r o p e r t i e s  were 

contaminated by m a t e r i a l s  frm which mills. However, t h e r e  do appear t o  

be sane d i s t i n c t  d i f f e r e n c e s  between the  mean v a l u e s  f o r  D r y  Val ley and 

t h e  mean f o r  the fou r  Monticellos.  It shoald be noted t h a t  t h e  variance 

i s  l a r g e  eaongh and the sample s i z e s  mal1 enolagh that 95% confidence 

i n t e r v a l s  on t h e  mean @ d v  r a t i o  would OverPap zero f Q P  several Monti- 

c e l l o  p i l e s ,  Thereforer  anry p r o j e c t i o n s  ads: using these data ahouaa be 

considered very  n n r e l i a b l e .  

Because t h e  C a f V  r a t i o  had g r e a t e r  s e p a r a t i o n  between the Yonti- 

c e l l o  and ]D+y Valley samplesB t h e  Cu/V ratio was used for  purposes of 

segregat ion.  9be  breakpoint  chosen f o r  t h i s  s e p a r a t i o n  was a Cu/V r a t i o  

of 0.01, Therefore, a n y  sample with a Cu/V r a t i o  of 0.81 OF 

c o n s i d e r e d  to have come f r m  Dry Valley.  A l i s t i n g  o f  snch samples i s  

given i n  Tab le  9. By extension,  any samples not  l i s t e d  i n  Table 9 would 



be judged t o  have cone from the Mont ice l lo  m i l l s i t e .  

t i o n s  a r e  sub jec t  t o  d i s p u t e  and axe given f o r  in format ion  only. This 

i s  e s p e c i a l l y  t r u e  wi th  the  p re sen t  a n a l y s i s ,  because i t  makes no 

at tempt  t o  cons ider  s t a t i s t i c a l  a t t r i b u t e s  of t h e  da ta  s e t s  involved i n  

t h e  a n a l y s i s .  

These d i f f e r e n t i a -  

SIGNIFICANCE OF FINDINGS 

The r e s u l t s  of these  surveys have been used t o  develop a l i s t  of 

p r o p e r t i e s  which may be i n  excess  of EFA c r i t e r i a  f o r  i n c l u s i o n  i n  the  

Uranium W i l l  T a i l i n g s  Remedial Action P r o j e c t  (VMTRAP), t he  major DOE 

p r o j e c t  which i s  a c t i v e  i n  performbng remedial  a c t i o n  a t  p r o p e r t i e s  

s i m i l a r l y  contaminated t o  those a t  Monticel lo .  

Forty-eight  p r o p e r t i e s  a r e  be l i eved  t o  be contaminated t o  the  

degree t h a t  they could be e l i g i b l e  €or  remedial  a c t i o n  under the  EPA 
UMTltA c r i t e r i a .  These p r o p e r t i e s  a r e  l i s t e d  i n  Table 10. Addi t iona l ly ,  

t he  m i l l s i t e  where the  contaminated m a t e r i a l  most probably o r i g i n a t e d  

(based  on the  preceding s e c t i o n ' s  a n a l y s i s )  i s  l i s t e d  i n  t h i s  t a b l e .  

The f a c t  t h a t  a proper ty  exceeds both the  226Ra and the  100 m2 c r i t e r i a  

does not  by ex tens ion  i n d i c a t e  t h a t  a 100 m2 area  i s  uniformly eontam- 

i n a t e d  t o  g r e a t e r  than S pCi/g. The present  m i l l  t a i l i n g s  remedial  

a c t i o n  c r i t e r i a  (40 CFR 192) were not i n  e f f e c t  dur ing  t h e  Mont ice l lo  

survey (Apr i l  1983). Fur ther ,  DOE guidance given t o  the  survey team d i d  

not. d i c t a t e  compliance t o  t h e  then-exis ten t  draf t c r i t e r i a ,  Rather ,  the  

surveys performed i n  Monticel lo  by ORNL, w e r e  f o r  the purpose of deter -  

mining whether or not  t a i l i n g s  contaminat ion e x i s t e d  on the  property.  

Therefore ,  i t  i s  p o s s i b l e  t h a t  some p r o p e r t i e s  l i s t e d  a s  exceeding both  

the  226Ra and 100 m2 c r i t e r i a  axe not a c t u a l l y  i n  excess  of the p re sen t  

EPA s tandards .  

lkenty-one p r o p e r t i e s  were not s u f f i c i e n t l y  contaminated t o  warran t  

an i n c l u s i o n  recommendation, and r e q u i r e  f u r t h e r  in format ion  be fo re  a 

d e c i s i o n  could be made. It was recommended t h a t  t he  p r o p e r t i e s  l i s t e d  

i n  Table 11 r ece ive  indoor gamma scanning and/or  radon daughter measnre- 

ments. In June 1984, these  21 p r o p e r t i e s  were the  sub jec t  of f u r t h e r  

i n v e s t i g a t i o n  by the  EPA.Q 

daughter  concen t r a t ions  i n  excess  of 0.01 WL or 3 pci/i, of 22231211. 
Ten bu i ld ings  were found t o  have radon 

If 
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was ~~~~~~~~~~~ that  these t e n  properties  be the sabject of addie iowal  

investigation, and the remaining properties be dropped f r m  farther con- 

sideration. ‘rhese propert ies  are g i v e n  in T a b l e  12, The EPA report 

descr ib ing  these snrveys i s  provided i n  Appendix 111. 
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Table 1. (Continued) 

Sample 
No. Locat ion 

Radionucl ide c p n c e n t r a t i o n  Chemical c o n c e n t r a t i o n  -_---__----__-- 
(pCi /g )  PPm ) Gamma exposure r a t e  

226Ra 23 8u V c u  (pR/h) 

M3-25 SW corne r  2nd South and Main 0 . 8 8  2 0.08 1.1 57 34 

AB-27 SE co rne r  4 t h  South 2nd West 1 .9  f 0.09 1 . 8  200 2 1  
hB-28 North s ide  of 1 s t  N oppos i t e  3rd E 5.6 2 0 . 4  4.2 85 2 8  
bB-29 South s ide  of Blue M t .  ( g s rden)  0.96 0.1 0.93 52 25 
OB-30 One mile marker E on Central  1.5  f 0.04 1 . 2  62 22  

bB-26 N or 2nd South a t  school 1 .3  ? 0.05 1 . 0  89 23 
13  
1 2  
13  
1 3  
1 2  
1 2  

hiean +2u 
Range 

2.4 5 4 . 2  2 .0  2 3.2  70 2 6 0  3 1  3 7  1 3  2 2 
16-97 11-1 5 0.88-9.7 0.80-7.5 45-200 



Table  2. Previously i d e n t i f i e d  MonticeXXo properties  (by Bendix .. 
Appendix I9 and snrveyed by 0 (Apr i l  1983) 

1 
2 
3 
4 
5 
6 
'9 
8 
9 

10 
11 
12 
1% 
14 
15 
16 
1 7  
1 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
4 1  
42 
43 
44 

333 Silverstone 
248 Silverstone 
32 Pin ion  D r .  
32 Blrne Mountain Dr. 
Cedar Lane, N End 
333 Silverstone E 
348 S i l v e r s t o n e  E 
S i lverstone  Sabd, Lot # 
465 Oakcrest Ds, 
32 Parkview DE. 
249 Blue Mountain D r .  
380 Abtijo Dr 

6 5  S 2nd W 

316 s 1st w 
385 s 2nd w 
381 S 2nd W 

196 D r a n i m  Dr. 
480 s 1st w 
516 Circle  Dr. 

358 s 2nd w 
564 C i r c l e  DP. 

4 8  W 1st N 
16 S Main 
49 s 1st  w 

280 s Main 
286 s Main 
296 s b i n  

45 
46 
4% 
48 
4 9  
50 
51 
52 
53 
54 
55 
56 
57 
58 
5 9  
60 
61 
6 2  
63 
64 
6 5  
66 
61 
6 8  
69 
70 
71 
12  
93 
74 
75 
'76 
77 
7 8  
78 
80 
81. 
82 
83 
84 
85 
86 
87 
88 

88 1 4th s 
390 s h i s 3  

64 E 5th N 

65 E 1st N 

311 S 18lai~a 
316 s 1st E 

411 S Main 

96 E 4th s 

65 E 5th s 
87 E 5th s 
16 E 5th S 

96 E 1st N 
181 e. 1 s t  s 
80 s 2nd E 
197 E 29aa s 
197 E 3rd S 
196 E 3rd S 
3 4 8  s 2nd E 
396 S 2nd E 
164 E 4th S 
148 E 4th S 
433 s 1 s t  E 
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Table 2. (Continued) 
--l___l-------l_---l_II __pc.-----.-l---- 

Code Proper ty  address  Code Proper ty  address  

89 
90 
91 
92 

93 
94 
95 
96 
97 
98 
99 

100 
1 0 1  

164 E 1st  N 
260 E Central  
265 E 1st S 
273 E 1st S 

80 S 3 r d  E 
281 E 1st  S 
137 S 2nd E 
196 S 3 r d  E 
217 S 2nd E 
248 S 3 r d  E 
280 S 3 r d  E 
333 S 2nd E 
389 S 2nd E 

1 0 2  
103 
104 
1 0 5  

106 
101 
108 
109 
11 0 
111 
11 2 
11 3 
114 

417 S 2nd E 
449 S 2nd E 
449 S 2nd E 
M i l l  S i t e ,  H i l l  on 
S s i d e  
332 E Central  
249 S 3 r d  E 
395 E 3 r d  S 
Unknown 
317 Meadowlark Lane 
539 E Central  
6 6 5  E Central  
585 3% Highway 
225 S 2nd E 
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Table  3 ,  Mant ice l lo  proper t i e s  i d e n t i f i e d  
and saxveyed by ORNL ( A p r i l  19831' 

code Property Address  

11 5 
11s 
117 
11 8 
11 9 
120 
1 21 
122 
123 
124 
125 
12s 
127 
128 
128 
130 
131 
132 
133 
134 
135 
136 
137 
13 8 
139 
140 
141 
142 
143 
144 
145 
146 
141 
148 
149 
I SO 
151 
152 

332 N Creek Lane! 
343 N Creek Lane 
N Creek Lane  (2nd l o t  f r  N) 
497 Oakcrest DE, 

388 S i l v e r s t o n e  E 
S i lvsmstone  E 
( s e e  #S, Tabla 2 )  
264 Si lverstone  w 
301 Si lverstone  VI 
401 S i l v e r s t o n e  W 

549 C i r c l e  Dr, 
516 S Main 

76 W 3 r d  S 
51 w 3rd 
97 N 2nd 
2171233 S 3rd E 
216 s 3rd B 
196 S 2nd E 
Wq'G Area  6 
SO0 N A h i n  

281 E 3rd s 
365 s 2nd E 
3a E 3rd s 
395 E 3rd s 
Cemetery Rd, (N s i d e )  
544 E Cemetery  Bd. 
524 e Cemetery Rd. 

496 BfUe %3I?.ZIt&lin k. 

5 4 8  Circle  Dr. 

196 w 3 r d  s 
NE corner -- end Cedar En. 

8 Surveyed a s  B resu l t  of i n d i c a t i o n  froan 
mobile  gamma scanning vanr ~ e q n e s t  frm 
owner, or evidence of contamination b r i n g  
walk-on survey Of Sdj acea t  property. 



Table 4 .  Analyt ical  r e s u l t s  from s o i l  sampling a t  
Monticello,  Utah 

1 
3 
4 
5 
6 
9 

10 
1 2  
1 3  
14A 
14B 
15 
16A 
16B 
1 8  
1 9  
20 
21 
22 
23 
24 
25A 
2 s  
26 
28 
29 
31A 
3 1B 
32 

333 S i l v e r s t o n e  W 
32 Pinion Dr. 
32 Blue Mountain Dr. 
Cedar Lane - hW end lot 
333 S i lve r s tone  E 
465 Oakcrest Dr. 
32 Parhriew Dr.  
380 Abajo Dr. 
201 E 2nd S 
165 N 1 s t  W 
165 N 1st W 
6 5  N 1st W 
65 S 2nd W 
65 S 2nd W 
180 W 3 r d  S 
316 S 1s t  W 
396 S 2nd W 
381 S 2nd W 
216 Uranium D r .  
196 Uranium D r .  
480 s 1st W 
516 C i r c l e  D r .  
516 C i r c l e  Dr. 
233 Uranium D r .  
191 S Uranium D r .  
350 S 2nd W 
96 W 2nd N 
96 Hi 2nd N 
48  W 1 s t  N 

1.4 2 0.09 
1.5 2 0.05 

1 . 2  2 0.06 
28 2 0.7 

37 _+ 0.8 

1 . 2  2 0.1 

1.2 f 0.2 

230 2 8 
C 

120 _+ 2 
120 _f 2 
1.5 f 0.1 

39 5 2 

5 . 5  f 0.1 

C 

2.2 _+ 0.08 
C 

5.6 ,+ 0.4 
2800 _f 90 

C 
4 . 4  2 0.3 
15 2 0 . 4  
17 2 0 . 4  
630 2 6 

360 f 20 
1 . 4  5 0 . 0 4  

23 2 0 . 4  
27 2 1 

1 . 4  2 0.08 

1 . 3  
1 . 2  
1.1 
1.1  

1 . 3  
28 

42 
27 0 

1 90 
130 

C 

1.7 
C 

37 
1.9 

6 . 1  
5 . 2  

C 

7 8  
c 
4 . 8  

11 
1 3  

7 90 
7 8  

27 
41 

1.2 

1.7 

56 
57 
51 
52  
560 
63 
770 
55 

3 20Q 
d 
62  

440 
4 8  

85 
140  

2800 

79 
150 
1 80 
76 

1700 
56 

d 
110 
61 

c 

c 

C 

C 

18  
17  
1 8  
22 
1 9  
26 
22 
41 

1 3  
d 
20 

22 
23 

30 
30 

1200 

100 
3 8  
1 IO 

27 
6 8  
50 

91 
29 

C 

C 

C 

c 

d 
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66 
67 
6 8A 
68B 
69 
70 
71 
71A 
7 2A 
7 2B 
73 
74 
75  
76 
77 
78 
79 
80 
81 
82 
83A 
83B 
84 
85A 
85B 
86 
87A 
87B 

417 S Main 
48 E 4th S 
449 S b i n  
449 S Main 
96 E 4th S 
4 3 2  S 1st E 
464 S 1st E 
464 S 1st E 
493 S Main 
493 S Main 
65 E 5th S 
87 E 5th S 
16 E 5th S 
98 E 5th S 
615 S Main 
96 E 1st N 
181 E 1st  S 
80 S 2nd E 
197 E 2nd S 
197 E 3rd S 
196 E 3rd S 
1 9 5  E 3rd s 
348 S 2nd E 
396 S 2nd E 
396 S 2nd E 
164 E 4th S 
148 E 4tb S 
1 4 8  E 4th § 

2 . 2  f 0 . 6  
1.7 _+ 0.08 
2.9 5 0.06 

35 _+ 0.6 
6 2  _t 1 

7 . 3  _+ 0.4 
200 f 10 

21 _+ 1 
61 2 5 
13 _c 0.4 
110 _f 1 

24 2 0.5 

6 . 0  2 0.1 
27 f 0.3 
2 9  5 0 . 3  

7 . 2  f 0 . 3  

C 

5.9 f 0.2 

C 

1800 _+ 100 

27 _+ 1 
50 f 3 
45 _+ 2 

74 2 1 
7 5  2 3 

68 2 0.6 
48 f 4 

5 5  _f 0 . 8  

1 . 7  
6 . 8  
2 .6  

6.2 
C 

32 
56 

150 

35 
46 

82 
2 2  

4000 

22 
33 

33 
51 
33 
57 
39 
6 8  
66 
45 

6 . 0  

C 

9.3 

4 . 8  

6.0 

76 
95 
67 

9 8  
330 
580 

88 
4 80 

120 
3 80 
94 

630 
54 

61 00 
91 

500 
3 50 
100 
2 90 
4 50 
310  
440 
3 3 0  
4 6 0  
580 
3 90 

C 

C 

32 
31 
2 2  

30 
58 
78 
33 
30 

87 
130 

6 9  
21 0 
1 2 0  

3 200 
26 
1 8  
55 
27 
59 

190 
91 

140 
1 2 0  
70 

120 
110 

C 

C h) 
w 
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Table 4. (Continued) 

Sample 
no. 

Property 
address  

11 2 
113 
11 4 
115 
116 
117 
11 8 
120A 
120B 
1 21 
122A 
122B 
124 
126 
128 
129A 
129B 
130 
131 
132A 
1 3  2B 
133 
134A 
134B 
13  5 
136 
1378 
137B 
13 8A 

665 E Central  6.2 2 0.1 
585 E Highway 3.6 _+ 0.1 
225 S 2nd E 1400 2 60 
332 N Creek Lane 
349 N Creek Lane 
N Creek Lane (2nd lot f r  N )  15 2 0 . 2  
497 Oabcrest D r ,  1.0 f 0.1 

2.9 _+ 0.07 
75 5 3 

380 S i l v e r s t o n e  E 54 _+ 0.7 
380 S i l v e r s t o n e  E 2.5 2 0.2 
S i l v e r s t o n e  E 1.4 2 0.05 
S i l v e r s t o n e  E (N of #432) 24 _+ 2 
S i l v e r s t o n e  E (N of #432) 120 2 1 
301 S i l v e r s t o n e  W 100 2 4 
548 C i r c l e  D r .  74 _+ 5 
516 S b i n  54 f 2 
148 Uranium Dr.  180 2 8 
1 4 8  Uranium D r .  C 

76 W 3 r d  S 1800 _f 30 
50 W 3 r d  S c 
97 N 2nd W 140 f 7 
97 N 2nd W 47 9 3 
233 S 3rd  E 3 8  _+ 2 
216 S 3 r d  E 4 2  _+ 0 , 9  
216 S 3 r d  E C 

196 S 2nd E C 

E@ Area 6 C 
600 N Main 1.7 5 0 . 9  
600 N Main C 
281 E 3rd  S 6 1  _+ 0.1 

2.8 
2.4 

2.0 
760 

76 
1 6  

41 
0.93 

1.8 
1.2  
17 

130 
120 
57 
57 

180 

1400 

37 

C 

c 

9.0 
3.2 

34 
C 
C 

C 
1 . 4  
c 

63 

79 
71 

100 
80 

1700 
400 
48 

1000 
66 
66 

3 00 
1500 
2000 
1300 
1300 
1300 

6300 

80 0 
180 
110 
43 0 

c 

C 

C 

C 

C 
57 

470 
c 

42 
22 
37 
37 
15 
5 8  
22 
25 
26 

21 0 
26 
23 
1 2  
3 2  
79 
89 

270 

70 
34 
37 
6 1  

c 

C 

C 
c 
c 
18 

100 
C 
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Table 5 .  Contamination c a t e g o r i e s  f o r  Mant ice l lo  p r o p e r t i e s  
-- - ---- 

b 
2 C r i t e r i a  exceeded 

a Sample Property Address Contani imtion categorg Ra-226 0-238 100 m 
number 

-.-. -1--_1 

1 
2 
3 
4 
5 
6 
7 

81’ 12.2 

9 
3.0 

11 
I. 2 
1.3 
1.4 
1.5 
I. 6 
17 
18 
19 
20 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3 5  
36 
37 
38 
3 9  

40 
41 

42/43 

333 S i l v e r s t o n e  W 
248 S i l v e r s t o n e  W 
32 Pinion  Dr.  
3 2  Blue Mountain Dr .  
Cedar Lane - hW end l o t  
333 S i l v e r s t o n e  ]E 
348 S i l v e r s t o n e  E 
S i l v e r s t o n e  Lo t  No. 9 
( s e e  #122) 
465 Oakcrest  D r .  
3 2  Parkview D r .  

249 Blue Mtn. Dr .  
38k) Abajo D r .  
3 8 1  Abajo D r .  
165 N 1st  W 
65 N 1st W 
65 S 2nd W 
149 W 1st  S 
180 W 3rd S 
316 S 1st W 
396 S 2nd W 
381 S 2ndW 
216 Uranium D r .  
196 Uranium D r .  
480 s 1 s t  w 
516 C i r c l e  Dr. 
233 Uranimn Dr .  
Unknown 
197 S Uranimn D r .  
350 S 2nd W 
564 C i r c l e  Or .  
96 W 2nd N 
48  B 1st N 
14 S k i n  
49 s 1st  w 
8Q S Main 
116 S Main 
180 S blain 
1 6  2nd S 
248 S Hain 

280 S Main 
286 S Main 
296 S Main 

unc o n t  am i n s  t e d 
b u i l d i n g  m a t e r i a l s  
unc ont am i na t e d 
or e 
on c o n t am i na t e d 

b u i l d i n g  m a t e r i a l s  
b u i l d i n g  m a t e r i a l s ,  o r e  X 

b u i l d i n g  m a t e r i a l s  
ore ,  b n i l  d ing  
m a t e r i a l s  
not snrveped 
o r  e 
no t  surveyed 
t a i l i n g s ,  o r e  
b u i l d i n g  m a t e r i a l s  
b u i l d i n g  ma te r i a l s .  o re  
n o t  surveyed 
or  e 
o r  e 
uncont am ina t e a  
ancon tam i na t e  d 
t a i l i n g s  
or  e 
uncont am ina  t e d 
o r  e 
o r  e 
not surveyed 
t a i l i n g s  
unc o n t  am ina  t e  d 
oz  e 
or  e 
=con t am ina t e d 
unc o n t am i na t e d 
or e 
onc o ntam ina t e d 
unc o n t am ina  t ed 
ore ,  b u i l d i n g  m a t e r i a l s  
o r  e 
t a i l i n g s ,  

o r  e 
o r  e 
or e 

b u i l d i n g  m a t e r i a l s  

X X 

X X s 

X X X 

X 

X X 
X x 

X 
X x 
X x 

X X 
X X 

X X 

X 

X x 
X x x 
X X X 
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Table 5 .  (Continued) 
--.I..- .11- .I....--. --_lll.- _____ 

b 

Sample Property Address Contamination c a t e g o r y  Ra-225 U-238 100 m 
number: 

2 C x i t e r i a  exceeded 
a 

_ ~ - - -  .... 111__-._- -I.......-- ~ - _ _ - _  
44 
45 
46 
47 
4 8  
4 9  
50 
sa 
52 
53 
54 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71. 
72 
7 3  
74  
75 
116 
77 
78 
7 9  
80 
81 
82 
83 
84 
85 
86 
87 

364 S Miin 
80 w 4th s 
390 s xi3sirn 
432 s 5 k i n  
464 s Haia 
480 s Etain 
496 s blain 
533 s Main 
6 2  E 6th M 
64 E 5th N 
164 E 5tb  N 
432 N b i n  
132 hl Hain 
65 E 1st N 
117 s h a i n  
181 S Ahin 

197 S $fain 
317 S &%a 
316 S 1st E 
323 S i%in 
333 s EIFdin 
359 s ?&in 
417 s ,%in 
4 8  E 4th s 
449 s Hain 
96 El, 4tb s 
432 S 1st E 
464 s 1st E 
493 5 &in 
65  E 5th 9 
37 E 5th S 
1s E 5th s 
38 E 5th s 
96 E 1 s t  N 
181 E 1st s 
30 s 2ad E 
197 E 2nd S 
197 E 3rd § 
195 E 3rd S 
384 S 2nd E 
396 S 2nd E 
164 E 4th S 
148 E 4th 5 

uplco n% am i ua t e d 

ua cont a m i  na t e  d 
or e 

UnerPnt ina  tea 
or  c 
tailings, ore 

or e 
an csnt am isaa t e d 

or e 
o r e ,  t a i l  inga 

ore, bu i ld ing  m a t e r i a l s  
oncont am inn t e d 
tailings. 

m c B rit am i na t e d 

or e 

OP e 

Or e 

b n i l d i n g  m a t e r i a l s  

ore 
O F 6  
or E 

or e 
tailings 
-ai c cmt am i na t e d 
uncoratanairea. ted  
or B 
or 8 

or e 
or e 
OTB 

Of c 
or E 

or e 
or e 

or B 

or F 
or 4 

or e 
uncoatamina t e d  

t a i l  ings ,  ore 
t a i l i n g s ,  ore 

or e 

or c 

or e 
or e 

x x 

x 
X X 

X X 
X x 
X x 

X 

w 

X 
x x 
X 
x 

x 
X 
X X 
X 
x 
X 
X X 
91 
X X 

x 
X 

X 
X 
x 
X 
X 

X 

X 

X 

X 

X 

X 

x 
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Table 5 .  (Continued)  
_------_------ --_- -----cI_ 

b 
2 C r i t e r i a  exceeded 

a Sample No. Proper ty  Address Contamination c a t e g o r y  Ra-226 U-238 100 m 
-II_c 

__-__I_----- - 
88 433 S 1st E or e X X 
89 1 6 4  E 1 s t  N or  e 
9.0 260 E Cent ra l  o r  e B 
91 265 E 1st § o r  e X 
92 273 E 1st  S ore ,  t a i l i n g s  x X x 
93 80 S 3 r d  E or e X 
94 281 E 1s t  S or  e 8; X 
95 137 S 2nd E o r e ,  t a i l i n g s  X 
96 196 S 3 r d  E b u i l d i n g  m a t e r i a l  S, X 

97 2317 S 2nd E or e X X X 
98 248 S 3 r d  E o r  e x 
99 280 S 3 r d  E or  e X x 

100 333 S 2nd E or e x X x 
389 S 2nd E or  e X X 

102 487 S 2nd E o r  e H 
103 449 S 2nd E o r  e x X x 
104 449 S 2nd E o r  e x X X 
105 S US163 ore,  t a i l i n g s  X x X 
106 332 E Centra l  o r  e X 
107 249 S 3 r d  E o r  e x 
1 0 8  395 E 3 r d  S o r  e x X 
1 0 9  Unknown not  surveyed 
110 317 Meadowlark Cane o r  e X 
111 539 E Cent ra l  o r  e 
1 1 2  665 E Cent ra l  M con t am i na t e  d 
113 585 E Highway nncontamina t e d  
114 225 S 2nd E t a i l i n g s  X X 
1 1 5  332 N Creek Lane b u i l d i n g  m a t e r i a l s .  o re  
116 349 N Creek Lane ore ,  b u i l d i n g  x X 

117 N Creek Lane (2nd l o t  f r  N) o r e  X 

t a i l i n g s  

101  

m a t e r i a l s  

118 497 Oakcrest  Dr. b u i l d i n g  m a t e r i a l s  
119  496 Blue Mountain D r .  b u i l d i n g  m a t e r i a l s ,  o re  
12 ,O  380 S i l v e r s t o n e  E b u i l d i n g  m a t e r i a l s ,  o r e  X 
1 2 1  S i l v e r s t o n e  E b u i l d i n g  m a t e r i a l s  
122  S i l v e r s t o n e  E (N of #432) o r e  x 
1 23 264 S i l v e r s t o n e  W o r  e 
12.4 301 S i l v e r s t o n e  I ore ,  b u i l d i n g  m a t e r i a l s  S x 
12.5 401 S i l v e r s t o n e  W b u i l d i n g  m a t e r i a l s  
126 548 C i r c l e  D r .  o r  e X 
127 549 C i r c l e  D r .  b u i l d i n g  m a t e r i a l s ,  o r e  
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128  
1 2 9  
130 
131 
13 7" 
133 
134 
13 5 
136 
137 
1 3 8  
13 9 
140 
141 
142 
I43 
1 4 4  
145 
146  
147 
145 
1 4 9  
150 
151 
152 

516 S Main 
1 4 8  Craniaan Dr. 
76 W 3 r d  S 
51 w 3 r d  s 
97 N 2nd w 
233 S 3rd E 
216 S 3rd E 
135 s 2nd E 
EGgG k e a  5 
600 N b i n  
28"* E 3 r d  s 

383. E 3 r d  5 

N. s ide  Cemetery Pd. 

524 E Cemetery Ed, 
600 Cemetery Rd, 
M i l l  Access Rd. 
299 E 4th S 
464 S 2nd E 
4 4 8  S Main 
416 S Main 
196 U 3 r d  S 
NE co rne r  - end of 
Cedar Lane 

355 s 2nd E 

393 E 3rd s 

544 E C e m e t e r y  R3, 

Ore 

Ore 
OPB 

or e 
t a i l  i lags,  o r e  
t a i l i n g s  
ore 

o r e  
o r  e 

or e 
Or& 
OH8 

ore 
t a i l i n g s  

t a i l i n g s  

t a i l  i a g s  

ore, t a i l  iags 

m c o n t m h a  t ed 
t a i l i n g s ,  ore 
o r  e 
o r  e 

or e 

or e 

Ot e 

OL e 

X 
x 
X 

X 
X 
x 

x 
X 
X 
X 

X 

X 

X 

Y 
X 

x 
X 

x 
X 

X 

x 
x 

X 
X 
X 

X 
X 

X 
X 

I__.^.^.. _...-.--- II -.-.I --...---I_ __-... . ~ .. -I1- 

8 Coatamha ti an  ca t egor i zed  i s  f o t  l a w  s : 
Uncontaminated - g a m a  exposure r a t e ,  2268a s o n c e n t r a t i o n  i n  soil and 

238C? concen t r a t ion  i n  s o i l  w i t h i n  normal range of background. 
Bui ld ing  materials - i n d i c a t i o n  of a r t i f i c i a l l y  high ga a exposares emanat- 

ing  E r m  b u i l d i n g  m a t e r i a l  5; l i k e l y  contaminat ion w i t h  m i l l  t a i l i n g s .  
Ore - hi g a m a  l e v e l s  a s s o c i a t e d  with rocks, v i s i b l e  ore, of s o i l  samples  

w i t h  %ta t o  238u r a t i o  (1.5. 
T a i l i n g s  - s o i l  samples wi th  2 2 6 ~ a  t o  23% r a t i o  g r e a t e r  than 1.5, 

b .  Cr1 t e r i a  : 
225Re - g r e a t e r  than 5 pCi/g above background in any soil sample 

23%1 - g n e s t e r  than 75  pCi/g above backgrorand i n  any s o i l  saxaple 

2 0 0  & - gamma. l e v e l s  o r  s o i l  samples i n d i c a t e  t h a t  e i t h e r  226% c r i t e r i a  

taken  f r m  proper ty .  

taken f rm proper ty .  

o r  23% c r i t e r i a  exceeded ovcz a n  area ~f 100 m2 o r  
more. 



Table 6 .  Summary of contamination c a t e g o r i e s  for 
p r o p e r t i e s  surveyed i n  o r  near Mont ice l lo ,  Utah 

Category Number of p r o p e r t i e s  

Not surveyed 

Uncon t am i na t e d 

Cent am ina t e  d 

--- Source" 

Probable t a i l  ings  
Bui ld ing  m a t e r i a l s  
O r  e 

5 

23 

122 

86 
31  
44 

19 
21 
104 

aA s i n g l e  property may be counted i n  severa l  c a t e g o r i e s .  
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Table  7 .  R a d i o l o g i c a l  c h a r a c t e r i s t i c s  of m i l l s i t e s  near Mont ice l lo .  U t a h  

I_--._ ~ - - ~ - ~ - - - ~ . . . ~  I.-- __ ..._..-.̂_II__._ I____ ...__.___I._ _ _  
Mean concentration f r m  p i l e  samplesa 

? f i l l s i t e  Number 23 80 V a na d i ULD. Copper 
226& 

( PPQ ( ppm ) of samples  (pCi/g) ( p C i / g )  
I_-__ __---__-..- I_--- -.-_____ -_1-__- ..._. __.- .. 

M o n t i c e l l o  E a s t  D p i l e  3 300 ( 5 9 )  65 (51) 250 (110) 2500 (1100) 

W o n t i c e l l o  South U p i l e  3 310 (761 41 (17) 540 (410) 1900 ( 5 8 0 )  

67 ( 3 . 5 )  6 3  ( 8 . 9 )  1700 (610) 8 . 5  (0.41 Dry- V a l l e y  p i l e  4 

Monticcllo Upper V p i l e  4 436) (280) 420 (530) 1800 (1000) 310 (120) 

M o n t i c e l l o  Lmer V p i l e  3 460  (450 )  100 ( 7 3 )  3000 (27003 350 (300) 

q a l w s  i n  panentheses  are a s s o c i a t e d  v a r i a b i l i t y  about the: mean v a l n e s  a t  the  l o  
l e v e l .  



3 3  
.... 

Tab e 8. Elementa r a t i o s  for t a i l i n g s  p i l e s  a t  Mont ice l lo  and 
Dry V a l l e y .  

Mean R a t i o  
M i l  1 s i t e  No. samples Ra /V C U I V  

Dry V a l l e y  4 0 .041  0.005 

Wont ice l la  East  U p i l e  3 1 . 3 0  1 2 . 9  

Mont ice l lo  South U p i l e  3 1 . 0 4  9.20 

0.176 Mont ice l lo  Lower V p i l e  3 0.131 

Mont ice l lo  Upper V p i l e  4 0 . 2 2 0  0 .390  

____I------CLIII_-_I_-ll--l-lll--------l- 
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Table  9. Probable s o i l  samples o r i g i n a t i n g  f r  Dry V a l l e y  m i l l s i t e a  
----- __ -.l_l..~__l-_C_- 

Sample no. 
. .. ... ...--.I_IILII--l--l 

14A 

41 c 

53 

54 

116 

124 

Ra /v cu/v 

0.038 

0.032 

0.060 

0.035 

0.044 

0.051 

0.0041 

0.0026 

0.oow 

0.0016 

0.0091. 

0,0061 

-~--I-----r_.---L------...._ I ..III 111 --- ---- ----C--.-.F... I 

"Selections based on an assumed l m e r  boend of 0.01 for the r a t i o  
of Cn t o  V for M s n t i c e l l o  m i l l s i t e  samples ,  Rat io  o f  
shown only for reference.  No con€idence level. should be implied by 
these s e l e c t i o n s .  
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10 

12 
14 
31  
41 

42/43 
49  
50 
51 
59 

69 
71 
73 
74 
75 
7 6  
83 
84 
85 
86 
87 
88  
91 
92 
93 
94 
97 
99 
100 
1 01 
102 
103 
104 
105 
108 
116 

3 2  Parkview Dr 

3 80 Aba j o Dr 
165 N 1s t  W 
96 W 2nd N 
286 S Wain 
296 S Main 
480 S Main 
496 S Main 
533 S Main 
181 s Main 

96 E 4th S 
464 S 1st E 
65 E 5 t h  S 
87 E 5 t h  S 
16 E 5 t h  S 
98 E 5th S 
196 E 3 r d  S 
384 S 2nd E 
396 S 2nd E 
164 E 4 t h  S 
148 E 4 t h  S 
433 S 1 s t  E 
265 E 1 s t  S 
273 E 1 s t  S 
80 S 3 r d  E 
281 E 1st S 
217 S 2nd E 
280 S 3 r d  E 
333 S 2nd E 
389 S 2nd E 
417 S 2nd E 
449 S 2nd E 
449 S 2nd E 
S U S 163 
395 E 3 r d  S 
349 N Creek Lane 

B u i l d i n g  m a t e r i a l s ,  
or  e 
O r  e 
O r e ,  t a i l  ings  
O r  e 
Ore 
O r e  
Ore, t a i l  i ngs  
O r  e 
O r e  
B u i l d i n g  m a t e r i a l s ,  
t a i l i n g s  
Or e 
O r  e 
Ore 
Or e 
Ore 
Or e 
O r  e 
O r e  
O r  e 
Or e 
O r e  
Ore 
Ore 
Ore, t a i l i n g s  
Ore 
Ore 
O r e  
Ore, tailings 
O r  e 
O r e  
Ore 
Ore 
Ore 
Ore, t a i l i n g s  
Or e 
Bui ld ing  m a t e r i a l s ,  
or e 

M 

Y 
w 
M 
w 
I 
M 
M 
Y 
M 

K 
M 
M 
M 
M 
M 
Y 
M 
M 
K 
M 
K 
M 
M 
AI 
Bf 
I 
M 
M 
B! 
Id 
M 
I 
H 
hi 

TW 



36 

Sampl i? 

133 
134 
135 
136 
13 8 
139 
148 
141 
11 43 
14.5 
147 
150 

233 s 3rd E 
216 s 3 r d  E 

E@+% k e a  6 
281  E 3rd s 

395 E 3 r d  s 
544 B cemetery Rd 
600 Cemetary Rd 

365 s 2nd B 
3 8  E 3rd s 

283 E 4th s 
416 S l a i n  

T a i l i n g s  
or e 
oris: 
Or e 
Ore: 
ore 
ore 

Tailings 
'%ai5 ings 
ore, t a i l i n g s  
Oret t a i l  ings  

$?Eke property i s  b e l i e v e d  t o  have ~ ~ n c e n t r a t i ~ n ~  of  
g r e a t e r  than 5 p C i / g  above background i n  the upper 
pCi /g  i n  any cm l ayer  be l  the top 1 5  cm), and 
e l s  or s o i l  5; p l e a  i n d i c a t e  that  the 226 
a r e a  of 100 ox more. 

b ~ o ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~  c a t e g o r i e s  are  a s  f o l l a w s :  
m a t e r i a l s  - i n d i c a t i o n  of a r t i f i c i a l l y  h igh  gamma exposoxes 

b u i l d i n g  m a t e r i a l s ;  l i k e l y  contamination 
earties w i t h  b a i l d i n g  mater ia l  involvement were 
nclnded for fnrther cons iderat ion ,  

Ore -- high g a m s  l e v e l s  a s s o c i a t e d  with  P O G ~ S ~  v i s i b l e  ore, or s o i l  
p l e s  w i th  226h t o  238u r a t i o n  <1.5. 
gs - s o i l  Sam l e §  wi th  226Ra t o  23% r a t i o  greater than 

1.5. 

i l l  c a t e g o r i e s  
_- Sample taken on property had *J r a t i o  i n  excess 

l i m i t  of 0 .01,  i n d i c a t i n g  that ter8as. w a s  removed 
m i l  1 s i t e ,  
- sample taken on property had cn/v ratao be lm ass 
l i m i t  of 0 . 0 1 ,  i n d i c a t i n g  t h a t  a t e r i a l  had been t a  
Val ley  m i l l s i t e ,  
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Table 11. P r o p e r t i e s  i n  Mont ice l lo  r e q u i r i n g  indoor radio1 og ica l  
surveys before  remedial  a c t i o n  d e c i s i o n s  can be made 

2 

6 

7 

9 

15 

16 

248 S i l v e r s t o n e  W 
333 S i l v e r s t o n e  E 

3 4 8  S i l v e r s t o n e  E 
465 Oakcrest Dr 
65 N 1st W 
6 5  S 2nd W 

28 197 S Uranium D r  

37 180 S Main 

39  248 S l a i n  

57 65 E 1st N 

11 8 

119 

120 

1 21 

124 

125 

127 

130 

13 2 

137 

144 

497 Oakcrest  D r  

4% Blue Mountain D r  
388 S i l v e r s t o n e  E 

S i l v e r s t o n e  E 
301 S i l v e r s t o n e  W 
4011 S i l v e r s t o n e  W 

549 C i r c l e  D r  

76 W 3 r d  S 

97 N 2nd W 

600 N Main 

524 E Cemetery Rd 

BM 

BM, M 

BM, M 
BM 

BM, I 
BM, x 

M 

BM, M 

BM, M 
BM, M 

Em, M 
J3M 

BN, M 

BM, M 

BM, W 

BM 

BM 
I 

M 
M 

M 

aBM - contaminated b u i l d i n g  m a t e r i a l s ,  o r i g i n  unknown. 

W - Cu/V r a t i o  i n d i c a t e s  t h a t  contarnination i n  s o i l  may have come from 
Dry Val ley  m i l l s i t e .  

M - Cu/V r a t i o  i n d i c a t e s  t h a t  contaminat ion i n  s o i l  may have come from 
Mont i ce 1 1 o m i l  1 s i  t e  . 
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APPENDIX I 

DRAFT BEFORT OF BENDIX GAMMA SURVEY OF MONTICXLLO 
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4 3 
5 

INTROOUCTION 

Purpose and Scope 

Gamma screening surveys o f  Monticel 1 o v i  ci ni t y  properties were conducted 
d u r i n g  the smmer o f  1982 by Bendix Field Engineering Corpora t ion  ( B F E C ) .  Tine 
purpose of the surveys was t o  provide further d a t a  t h a t  would be considered i n  
any decision t o  designate individual properties under the U.S. Department o f  
Energy (DOE) Formerly U t i 1  ized Sites Remedial Action Program (FUSRAP). 
Properties selected f o r  screening were those identified as "anomalous" by 
previous EPA-sponsored mobi 1 e gamma scanning surveys performed i n 1971 and 
1980 (U.S. EPA, 1972; BFEC, 1982), and the procedures were designed t o  sub- 
s tant ia te  the results of those mobile surveys. Gamma screening surveys were 
a l s o  perfertmed on additional properties a t  the request of the property owners. 

The f irst  phase o f  the work consisted o f  a review o f  existing infomation, a 
search o f  property records, and contact with individual property owners. 
second phase i n v o l v e d  gamma-ray (exposure-rate) surveying of i nd iv idua l  pro- 
perties w i t h  scintillometers and pressurized i o n i z a t i o n  chambers ( P I C s ) ,  and 
coT 'lection and subsequent laboratory analysis f o r  uranium and equivalent 
u r a n i u m  o f  some s o i l ,  rock, and b u i l d i n g  material samples. 
consisted o f  recording the informat ion  on sketch maps o f  each property and an 
Gama Survey Report forms, followed by inclusion o f  t h i s  material i n  a f i n a l  
report. 

A total  o f  114 properties were investigat2d dur ing  the survey (for  -gamma 
scteening survey locations, see Plate 1 i n  pocket, back inside cover). 
this  t o t a l ,  98 were identified by the ea r l i e r  mobile surveys (referred t o  
herein as the 1971 and 1980 surveys) and 16 were investigated a t  the request 
o f  ind iv idua l  property owners. O f  the 98 EPA-identified properties, ten Mer? 
n o t  surveyed because three were previously investigatad i n  detail by a DOE 
contractor ( A r i x ,  1980 and 1981), two could n o t  be located, and f i v e  property 
obtners refused permission t o  survey. 
performed on a t o t a ?  a f  104 properties; of these, 35 were also sampled as p a r t  
o f  an  ancillary study t o  investigate the problem o f  determining the outside 
source o f  contamination (e.g., uranium ore  or mil  1 t a i l ings ,  o r  vanadim 
t a i  1 ings) .  

The 

The third phase 

Of 

Gamma screening surveys were therefor? 

Historical Background 

The  m i l l  adjacent t o  Monticello (see 21at2  L) i n i t i a t e d  processing in mid-1942 
w i t h  vanadium as i t s  only product. 
were produced by the mill fo r  the Manhattan Engineer District ,  and from 1943 
t o  1956, u r a n i u m  and vanadium were produced f o r  the U.S. Atomic E m r v  
Cammission (AEC) .  
AEC. Operation o f  the m i l l  was discontinued i n  1960, and the mi l l  ta i l ings 
ponds were i n i t i a l l y  stabilized i n  1961 t o  prevent erosion o f  the radioactive 
tail ings.  Further decontamination and stabil i z a t i o n  t o o k  place i n  the 
mid-l970s,  leaving the mil ls i te  i n  i t s  current configuration. 

Plcior t a  the mid-l970s, radioactive ta i l ings were spread arcund t h e  c i t y  of 
:-Ionticello, b o t h  by man and by n a t u r a l  means. T a i l i n g s  appear t o  have been 

From 1943 t o  1946, uranium and vanadium 

From I956 t o  1960, the mil: processed uranium o n l y ,  for ;ne 
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used a s  f i l l  naterial , and as aggregate f o r  mortar and concrete, and t o  have 
been carried f rom the millsi te by wind and water erosion, 
resent indications from Monticello residents t h a t  some o f  the .  low-1 eve1 
radioactive materials in the c i ty  o f  ,Yontieello have come from sources o ther  
t h a n  the Monticello mil ls i te ,  e.g., other ta i l ings and o r e  fi-on nearby uranim 
and vanadium mines. Tine 1971 and 1980 surveys mentioned abQve were conducted 
t o  determine the  distribution of these low-level materials in the ci ty  of  
Fontisel  1 a, 

Also, there a re  

The 1971 Survey investigated 494 StrfUctureS and recorded 62 anomalies, me 
1980 Survey investigated 810 structures and recorded 5 5  anamal i e s *  Combined, 
th i s  represents 1 1 7  anomalies, 19 of w h i c h  coincide, g i v i n g  a net t o t a l  o f  98 
properties identified as anomalous. ,Available information is insufficient t o  
e x p l a i n  why there i s  so l i t t l e  concurrence on anomalous properties betxeen the 
two surveys. !de can only  speculate t h a t  differences i n  measurement systems 
and survey techniques as well as physical changes i n  properties d u r i n g  the 9 
years between surveys are contributing factors. 
uncover the exact overlap bemeen the 494 and 81Q structures surveyed. 

Me were also unable t o  

I n  June 1982, the DOE Formerly Utilized Sites Remedial Action P r o g r m  ( F U S U P )  
was given respQnSibi1ity f o r  a l l  remedial actions associated wi th  the 
Monticello vicinity pmperties. 
approved set o f  cr i te r ia  t o  be used when considering designation o f  a vicinity 
p rope r ty  under FUSRAP; therefore, fo r  the purposes o f  t h i s  reporz, we have 
assumed t h a t  the &PA standards developed for the DOE Uranium M i  1 1  l a i  1 i n g s  
2ernedial Action Program (U.S. € P A ,  1983) are applicable t3 FIJSRAP. 

A t  th i s  time, W R A P  docs n o t  have a n  

FIELD OPERATIONS 

Preliminary Activitx 

Fol 1 owing review of the 1971 and 1980 surveys, a property record search was 
conducted on a l l  properties identified as anomalous, T 3 i s  search identified 
owership and,  i n  some instances, the names o f  lessees o r  occupants. However, 
building construction dates could not  be established -in the San Juan County 
Records of f i ce ,  and only  a f e w  construction dates were located i n  the County 
Assessors office, 
f i l e s  are destroyed a t  the end o f  each calendar yea? t o  make roam f a y  the  
coming year's permit act ivi t ies .  

Thus, t o  develop aelequate property ownership records a combi'nation Pernit 
Form/Qriesti onnai YE! together w i t h  a cover 1 ettzr and a n  addressed, stamped 
return envelope !4erp. sent t o  each property owner (Appendix A ) .  
forms were returned, the project f ie ld  leader contacted property ~wners and/or  
tenants t o  arrange appointments f o r  the surveys 'io be conducted, 

The c i t y  of Monticello issues building permits,  b u t  t h e  

As the pemit 

Prior  t o  in i t ia t ing the ac tua l  surveys, an informational meeting was held i n  
the San Juan County Courthouse with the San Juan County commissioners, the 
flayor of Monticello, representatives o f  the Utah S ta te  ifealth Department, and 
project leaders from DOE and Bendix. A press release explaining the puryose 
and nature o f  the project was issued t o  the local press s h o r t l y  a f te r  tne 
meeting (Appendi K A ) .  
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survey a t  a n  i n d i v i d u a l  property, a pre- 
was oreDared. Each map showed the loca- 

2rior t a  conducting the actual gamma 
1 iminary sketch map o f  t h a t  property 
tions of fences, shrubs, gardens, driveways,' sidewalks, and structures,  a s  
we17 as floor plans and the g r i d  network t h a t  was t o  be used while performing 
b o t h  the indoor  and ou tdoor  surveys. 

Two instruments were used for the surveying: pressurized i o n i z a t i o n  chamoers 
(PICs) and hand-held scintillometers- The PICs  were used t o  take measure- 
ments (3-ft e l e v a t i o n )  a t  some grid-line intersections; these measurments 
were t o  be used l a t e r  t o  correct the scintillometer readinqs t o  true exposure- 
rate values (see below). 
(3-f t  elevation and on the surface) a t  a1 1 gr id-1  ine intersections. 
instruments were field-checked daily w i t h  radium check-sources t o  ensure t h a t  
calibrations were stable,  and weekly calibrations u s i n g  a point-source geo- 
metry were performed a t  the 1 aboratory. 

The scintillometers were used t o  t a k e  measurements 
A1 1 

The gamma readings were recorded on the preliminary sketch maps i n  the f ie ld .  
The sketch maps were la te r  drafted, and information from them and Prom f ie ld  
notes was transferred t o  the Gamma Survey Report forms a long  w i t h  a p h o t o  o f  
each property. 
property are contained i n  Appendix B. 
present the ?IC d a t a  a n d  the uncorrected scintillometer d a t a  on the maps: 

The completed report form and sketch map for cach surveyed 
The fo l lowing  conventions were used t o  

3-foot PIC reading  ( i n  t rue wR/hr  values) 

3 - f O O t  scintillcmeter reading 
surface sci n t i  11 ometer raaai ng 

( i n  uncorrected sR/hr llaluesj 

The average background exposure ra te  fo r  the Monticzllo area i s  t a k 2 n  t o  be 15  
uR/hr, based on work done under the a u t h o r i t y  of the Surplus Facilities 
i4anagement Program ( A b m i u k ,  1983). 

T h e  correction equation t o  convert scintillometer readings t:, true exposure 
rate  was derived by least-square f i t t i n g  a straight l ine t o  244 pcints rep re -  
senting b o t h  indoor and outdoor PIC/scintillameter d a t a  pairs f o r  the 
Yonticello area (Figure 1) .  . The result  is 

. .  
sc in t i l  lcrneter/CORfi = 0.44 scintillometer/uMDRR i 8.1 d ? / h r  

where 
sci n t i  1 lometer/CDRR 

sci n t i  11 ometer! ,,NCORR = scintillometer readings i n  uR/hr 

= true exposure rate  in p 2 / b r  

Note t h a t  the highest uncorrected scintillometer value used i n  t h i s  d e r i v a t i o n  
was 80 u R / h r ,  so the correction equation becomes increasingly unrel i a b i e  a t  
higher and higher values. 
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Sampl i n 3  

Supplementa l  t o  t h e  o r i g i n a l  s c o p e  (gamma screening o n l y )  o f  tile p r o j e c t ,  an 
a r b i t r a r y  number o f  s u r f a c e  samples Mer? t a k e n  from some of the p r o p e r t i e s  t o  
e x p l o r e  the problem o f  determining t h e  o u t s i d e  s o u r c e  o f  c o n t a m i n a t i o n .  
s amples  r e p r e s e n t e d  a v a r i e t y  o f  m a t e r i a l s  and  a wide r a n g e  o f  r a d i o a c t i  v i  t y  , 
and were used t o  i n v e s t i g a t e  the p o s s i b i l i t y  o f  u s i n g  a r a d i o m e t r i c  s i g n a t u r e  
t o  d i s t i n g u i s h  r e s i d u a ?  uranium m i l l  t a i l i n g s  f rom uranium ore o r  vanadium 
mill t a i l i n g s  contamination o r i g i n a t i n g  a t  o t h e r  s i tes .  To th i s  end, l a b o r a -  
t o r y  a n a l y s e s  were pe r fo rmed  on 60 samples  t a k e n  f rom 35 p r o p e n i e s  (see 
l o c a t i o n s  on i n d i v i d u a l  p r o p e r t y  s k e t c h  maps i n  Appendix 3 )  t o  determine 
"chemica l  I' uranium (U)  and " q u i  v a l e n t "  uran ium (eu) .  The f o r m e r  was detsr-  
mined by the f l  u o r i m e t r i c  o r  c o l o r i m e t r i c  method,  as a p p r o p r i a t e ;  the ' l a t t e r  
was detervined by gamma s p e c t r o s c o p y  u s i n g  e i the r  a sodium i o d i d e  o r  Sermanium 
d e t e c t o r  and either the 1765-keV o r  the 609-keV B i - Z l d  peak, as a p p r o p r i a t e .  

These 

Using r e s u l t s  f r m  the a n a l y s e s ,  the r a t i o  eU/U was c a l c u l a t e d  f o r  e a c h  sample  
based  upon the as sumpt ion  t h a t  i f  the r a t i o  i s  less t h a n  o r  a p p r o x i m a t e l y  
equa l  t o  1 t h e n  this sample p r o b a b l y  c o n t a i n s  uranium o r2  or vanadium t a i l i n g s  
i n  v a r y i n g  d e g r e e s  o f  d i s e q u i l i b r i u m ,  and  i f  the r a t i o  i s  s i g n i f i c a n t l y  
g r e a t e r  t h a n  I, residual uranium mill t a i l i n g s  may be present. 

SURVEY RESULTS 

G a m a  Screen i ng 

A t o t a l  o f  114 pr3perties 'were i n v e s t i g a t e d ,  and gamma screening s u r v e y s  were 
per fo rmed  on  104. The p r e v i o u s  EPA-sponsored n o b i l e  s u r v e y s  i d e n t i f i e d  28 
p r o p e r t i e s  a s  anomalous o f  which tw were no t  l o c a t e d ,  f i v e  p r o p e r t y  owners 
refused p e r m i s s i o n  t o  c o n d u c t  s u r v e y s ,  and three were the s u b j e c t  o f  p r e v i o u s  
r a d i o l o g i c  and e n g i n e e r i n g  a s s e s s m e n t s .  
p r o p e r t t e s ,  16 p r o p e r t i e s  were s u r v e y e d  upon r e q u e s t  by the owners.  

The c o m p l e t e  s c r e e n i n g  s u r v e y  resuits fo r  a1 1 p r o p e r t i e s  i n v e s t i g a t e d  a r e  
p r e s e n t e d  i n  Appendix 8. I n  a d d i t i o n ,  Figures 2A t h r o u g h  2F a r e  b a r  g r a p h s  
w h i c h  i l l u s t r a t e  and compars the c o r r e c t e d  h i g h  inside gamma ;aIG), h i g h  
o u t s i d e  gamma (HOG), and low o u t s i d e  gamma (LOG) r e i d i n g s  f o r  e a c h  p r o p e r z y .  

T a b l e  1 1 ists e a c h  p r o p e r t y  by i t s  s c r e e n i n g  s u r v e y  number and gives a summary 
o f  pertinent and s p e c i f i c  i n f o r m a t i o n  f o r  e a c h  p r o p e r t y ,  i n c l u d i n g  the a d d r e s s  
and the c a r r e c t e d  v a l u e s  f o r  the HOG, HIG, and LOG r e a d i n g s .  

T a b l e  2 p r o v i d e s  an o v e r a l l  summary o f  s u r v e y  results by l i s t i n g  p r o o e r r i e s  by  
number and l a n d - u s e  d e s i g n a t i o n ,  a c c o r d i n g  t o  whether o r  n o t  t m e  ( c o r r e c t e d )  
2 x p o s u r e  r a t e s  excertded c e r t a i n  v a l u e s  tied d i r e c t l y  o r  i n d i r e c t l y  t o  E?A 
s t a n d a r d s .  Tie t a b l e  a l s o  i n d i c a t e s  the d e g r e e  o f  need f o r  further s t u d y  i n  
o r d e r  t o  designate these p r o p e r t i e s  as p a r t  o f  FUSRAP, based  upon t h e  assump- 
t ions  of EPA s t a n d a r d s  and the presence o f  r e s i d u a l  uran ium m i l l  t a i l i n g s  f r o m  
the h i o n t i c e l l o  millsi te.  

In  a d d i t i o n  t o  t h e  r ema in ing  88 
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I n  Table  2 ,  p r o p e r t j e s  with HIG v a l u e s  of 35 g R / h r  or g r e a t e r  a r e  i s o l a t e d  
because t h e y  exceed the EPA e x p o s u r e - r a t s  s t a n d a r d  o f  background E15 p R / h r  f o r  
the Manticello a r e a  ( A b r m i u k ,  1983)] p l u s  20 ~ R / h r .  Properties with HOG 
v a l u e s  at- 20 u R / h r  or g r e a t e r  a re  i s o l a t e d  based on a s i m i l a r  c r i t w f o n  
(background plus 3-5 U R / h r )  found t o  be successful i n  identjfyyng contmsrsin sa 
l a n d s  under the Grand J U R C ~ ~ W I  Remedial Act ion Program ( W .  bangner, BFEC, 
personal csmmnica t ien ,  A p r i l  2983) a H ~ ~ e v e r ,  the HOG e x p s s u r e - r a t e  c r i t e r  on 
s h o u l d  not be used to s u p p l a n t  the EPA rad iurn- in-so i l  s t a n d a r d .  

Simp1 i i q  

A compilation o f  r e s u l t s  from spectral (eu) and chemical ( U )  a n a l y s i s  o f  the 
68 samples t a k e n  from 35 of the p r o p e r t i e s  i s  presented i n  Table 3. 
included i s  the t a d i m  c o n c e n t r a t i o n  f o r  each sample based  o n  t h e  c o n v e r s i o n  
e q u a t i o n  by George and Knight  (1982) : 

Also 

E Ra-225 = 0-3337 (wt-p  
4 

The eU/U r a t i o s  v a r y  from 0.22 t o  5.56, a n d ,  can the basis o f  the  expected 
b e h a v i o r  o f  the p a t i o  foip uranium mi l l  t a i l i n g s  versus u r a n i u m  (3i-e and 
vanadium m i l l  t a i l i n g s ,  i t  i s  c l e a r  t h a t  two praperties (100 and 104) c a n t a i n  
uran ium t a i l i n g s .  
iasnticello m i l l s i t 2 . )  Note t h a t  i n  T a b l e  2 p rope r ty  104 has taee~r shown t o  
exceed the EPA e x p o s u r e - r a t e  s t a n d a r d  and p r o p e r t y  100 i s  a "passible." 
assume a G U ~ Q ~ P  v a l u e  ~f the r a t l o  t o  be 1.5 (not  a s t a t i s t i c a l l y  based 
n m m r )  f o r  the probable presence of u ran im m i l l  t a i l i n g s ,  t h e n  p r o p e r t i e s  
39, 85, 86, 88, 95, and 102 f i t  t h a t  c a t e g o r y  (Tab le  3 ) ;  from Table 2, 
property 39 h a s  been shown t o  exceed the EPA exposure-rate standard and the 
F i v e  r e m a i n i n g  p r o p e r t i e s  a r e  i n  t h e  "possible" categury. Seve ra l  other 
p r o p e r t i e s  wi th  highel- uranium c o n c e n t r a t i o n s  (e.g., 4 ,  43, 48, and 105) 
c l e a r l y  con ta in  uranium OPE and/or vanadium mi l l  tailings, 

The data i n  Tab12 3 i n d i c a t e  the d i s t i n c t  p o s s i b i l i t y  o f  u s i n g  t h e  eU/U 
approach  t o  h e l p  determine the o r i g i n  af c o n t a m i n a t i o n  on i n d i v i d u a l  
Mantl'cel l o  v i c i n i t y  properties. However, t h e  f i n a l  d i s c r i m i n a t i o n  procedure 
w ~ u l d ,  of c o u r s e ,  have t o  r e s u l t  from a more t h o r o u g h ,  systaaatic, and 
s t a t i s t i c a l  study than t h a t  presented above, 

(!de can make the assumptian t h a t  t h e y  are from the 

I f  we 

DISCUSSION AND CONCLUSfONS 

U n t i l  a def in i t ive  s t u d y  (see below) c a n  be d a w  t o  o b t a i n  a r t . l iable method 
t o  d e t e m i  ne the o u t s i d e  ori g i  n o f  r a d i o a c t i  ve rnateri a1 s on ind i  v i  dua l  
p r o p e r t i e s  a t  M a n t i c e l l o ,  we c a n n o t  ;flake a f i r m  recommendat ion t h a t  any a f  the 
p r o p e ~ t i  es i n v e s t i g a t e d  here be desi  gnated (assuming €PA standards)  under 
FUSRAP. 
c a n d i d a t e s  ( e s p e c i a l l y  39 and 104, based on ramoling resu l t s ) ;  50 more proper- 
t i e s  are "passibles" and s h o u l d  be surveyed w i t h  in-situ radium measuring 
i nstrummts t a  f a c i  1; i t a t e  ci i  rect compar ison  w i t h  the &PA rad l  um-i n-soi 1 
s t a n d a r d ,  O f  these 50 p r o p e r t i e s ,  a t  l e a s t  5 (85, 5 6 ,  58, 95, and 102) shoiald 
be i n v e s t i g a t e d  f i r s t  because o f  the probab? e presence o f  u r a n i  urn m i  1 1  

However, from T a b l e  2 ,  we can  s a y  t h a t  1 5  properties a r e  v e r y  good 
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t a i l  ings. 
f o r  desi g n a t i o n ,  and further m e a s u r e r e n t s  shoul d be gi ven the 1 awes t  p r i o r i  t y  

i t  i s  i n t e r e s t i n g  a l b e i t  d i s c o n c e r t i n g  t h a t  9 o f  the 16 "requested" p r o p e r t i e s  
(none shown a s  anomalous i n  the 1971 and 1980 mobile surveys) have HOG 
r e a d i n g s  >20 p R / h r ,  and a r e  t h e r e f o r e  " p o s s i b l e s . "  On the o t h e r  hand ,  39 o f  
the m o b i l e  s u r v e y  ananalies c o u l d  n o t  be s u b s t a n t i a t e d .  These f a c t s  b r i n g  
i n t o  q u e s t i o n  the p r a c t i c e  o f  r e l y i n g  mainly on m o b i l e  scanning s u r v e y s  t o  
i d e n t i f y  i n d i v i d u a l  p r o p e r t i e s  f o r  further o n - s i t e  i n v e s t i g a t i o n .  

F i n a l l y ,  39 properties, a s  shown i n  T a b l e  2 ,  a r e  poor  c a n d i d a t e s  

The ancillary sampling s t u d y  was by no means r i g i d l y  d e s i g n e d  o r  s t a t i s t i c a l l y  
based .  The r e s u l t s  a r e  e n c o u r a g i n g ,  t h o u g h ,  t h a t  a d e f i n i t i v e  s t u d y  c o u l d  
l e a d  t o  d e t e r m i n a t i o n  o f  c r i t e r i a  f o r  d i s t i n g u i s h i n g  uranium mil 1 t a i l  ings 
from uranium ore o r  vanadium mi l l  t a i l i n g s .  Such  a s t u d y  i s  proposed  i n  
AoQendiX C. 
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Table 1 .  Gdiluna Screening Survey Data (continued) 

16 -- 
17 -- 
IO -- 
19 

20 -- 
21 6 1  

22 57 

23 5 8  

24 55 

25 59 

26 -L 

27‘ 60  

28 6 2  

29 56 
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it 

-- 
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OL, n 

65 South 2nd West 

149 MaclC 1st South 

180 West 3rd South 

316 South 1st West 

396 South 2nd West 

381 South 2nd West 

216 Uranlua Drive 

196 Urwi ium Drive 

480 South 1st  West 

516 Circler Drive 

233 Uraniula D r i v e  

-- 
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1 4  
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23 

17 
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Table 1. Gantiia Screening Survey Data (contitiued) 
- 

Mobile Survey No. of 
Pro pert y W h r *  t c o r M m )  ea 

A W S S  flXF HOG I ,  Oc, Taken a Survey &@JE& N iirw Survey Survey 
li-u U t a a Q R m w f g A f u U b d f J o n  

R 

R 

R 

R 

R 

R 

R 

R 

OL, R 

H 

R 

R 

P 

R 

98 East 5th South 

6 15 South Hain 

96 North 1st Eavt 

181 East 1at South 

80 South 2nd East 

197 East 2nd South 

197 Eaat 3rd South 

196 East 3rd South 

384 South 2nd East 

396 South 2nd East 

164 East 4 t h  South 

148 E a v t  4 t h  South 

433  South 1st East 

164 East 1st N o r t h  

20 

-- 
16 

16 

-- 
16 

17 

16 

-- 
-- 
16 

21 

20 

24 

22 

-- 
24 

28 

..e 

22 

20 2 

27 

27 

145 

52 

a5 

4 3  

37 

15 0 

-- -- 
12 2 

14 1 

-- -- 
13 0 

13 2 

14 0 

16 0 

14  1 

15 1 

15 2 

16 4 

14 0 

m 
w 

30 31 L W  -- -- -_ OI. ,  c: 260 Ea Y t Ce n t f a l  -.. 

"5L = Open Lands; R = Residential;  C = Conunercial; P = P u b l i c .  

bllTC = IIigt1 Ins ide  Gamma; ffOG = f l igh  Out8ide Garnuia; LOG = LOW Outside Garma. 
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Table 1 .  Gaiiuzra Screcni ng Survey Data (continued) 

k!Obile SUrV8y No. of 
* Survey Survey Property hr lcorre4tadIb Samples 

U P e r  1971 19 L-fnsad C l a s s t m o n  Addrese HTQ H OG i m  T & L  
Survey m a l v  Nunlhe! 

106 24 -- -- -- R 3.12 East Central 1 4  17 
a 

39 107 -- 
I oa -- 50 

109" I... 4 4  

1 l o  -- -- 
1 1 1  26 -- 
112 25 -- 
113 I -- -- 

R 249 South 3rd East 17 21 

C 395 East 3rd S o u t h  21 61 

R 

R 317 Meadowlark Lane 13 19 

16 OL, c 539 East Central -- 
07 OL, c 665 East C e n t ~ a l  -- 

R 5 85 East Highway 15 17 

-- -- -- 

14 0 

13 3 

15 2 

-- -- 
13 1 

13 0 

13 0 

15 0 

11 4 -- -- X -- R 2?5 S o u k w  East  19 48 15 a 
aOL = Open Lands; R 

b ~ i ~ ~  = itlgkl h l 8 i d a  Gamma; iim = High Outs ide  Gama; LOG = LOW Outside Gama. 

R e s i d e n t i a l ;  C = Commercial; P = Publlc.  

C Unable to locate.. 
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T a b l e  3. Results o f  Sample A n a l y s i s  

Gamma S p e c t r o s c o p y  Chemical 
BFEC Anal ysi s Analysis 

P r o p e r t y  Sampl e Ra eU U eU/U Samp 1 e 
Number Number ( pCi / g )  ( ppm) ( ppm) ( r a t i o  ) Frateri  a1 

d MMR 909 9,683 28,972 42,000 0.59 rax 
6 

14 
16 
21 
23 
36 

37 
39 
41 

43 
48 
50 
6 2  

59 

71. 
75 

78 

7 9  
a2  

85 
36 

37 

977 
908 
907 
982 

978 
985 

976 

979 
999 
997 
998 
,851 
993 
852 
9 56 
9 57 
973 
974 
904 
905 
906 
983 
984 

980 
981 

962 

972 
994 
995 

7 
8 
5 

6 

a1 
49 - 
ao 

5 
3 24 

7,430 
6,932 

659 
2 
2 
2 
3 
4 

IO 
7 
7 

276 

3 
'3 

22 
232 
458 

19 
242 
146 

- 
240 
103 
969 

22,230 
20,742 

1,973 
1,012 

7 
7 
9 

11 
30 
20 
22 

a i 9  
9 
9 

30 10 
I! 34 
29 a6 

2 54 791 
99 29 7 

18 
28 1 
501 

13 
336 
136 

7 
264 
47 

1,402 
22,570 

1,950 
755 
6 
6 
'3 
3 

29 
14 
20 

20, a45 

as2 
9 
7 

25 
23 
51 

$10 
257 

1.22 
0.a3 
0.91 
1.46 
0.72 
1.07 

- 
0.91 
2.19 
(3.69 
0.98 
1.90 
1.07 
1.32 
1.17 
1.17 
1.07 
1.37 
1.03 
1.43 
1.10 
0.96 
1 .a0 
1.24 
1.20 
1.21 
1.69 
1.93 
1.11 

s o i  1 
gravel 
sandbox 
soi 1 
s o i  1 
mortar 
brick 
mortar 
mortar and d i r t  
r o i  7 
so i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
s o i l  
s o i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
scri 1 
soi  1 
s o i  I 
s o i  1 
s o i  1 
j o i  1 

9% 7 5  22 5 1 9 1  1.18 s o i ?  
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Table 3. R e s u l t s  of Sample A n a l y s i s  ( c o n t i n u e d )  

Gamma Spectroscopy Chemical 
BFEC A n a l y s i s  Analys is  

Plumber ( p C i / g )  pprn) (porn) ( r a t i  0) Materi a1 
P r o p e r t y  Samp 1 e Ra eU U eu/u Samp 1 e 
?lUlRht?l- 
88 XMR 958 34 102 54 1.53 so1 1 

9 1  

a 5  

98 

100 

102 
103 

104 

105 

107 

108 

959 
960 
96 1 
969 
970 
951 
952 
971 
986 
987 
953 
363 
964 
9 54 
955 
965 
966 
967 
968 
990 
991 
992 
90 1 
902 
975 
988 
989 

36 
1 5  
19 
8 

11 
19 
12 
18 
6 1  

7 , 5 1 5  
50 

225 
132 
(1 

126 
149 
112 
419 
236 

2,514 
1,067 
3 , 032 

4 
11 
11 
74 

155 

108 
44 
55 
24 
32 
5 5  
36 
52 

183 
22,485 

119 
6 80 
393 

3 
375 
443 
334 

1,252 
706 

7,522 
3,193 
9,073 

13 
29 

34 

222 
46 5 

78 
47 
44 
27 
22) 
23 
36 
52 

133 
4 , 7 9 7  

57 

673 
28 5 

3 
319 
3 4  

1,524 
225 
367 

7,060 
3,030 
9,150 

12 
20 
36 

235 
390 

7 7  

1 .s9 
0.94 
1.25 
0*89 
1 . l o  
2.39 
1 .oil 

1.00 
1.38 
4.69 
2.09 

1.61 
1.38 
1.00 
1.12 
1.30 
0.22 

5.56 
1.92 
1.06 
1.05 
0.99 
1 .O$ 

1.45 
0.94 
0.94 
1.19 

s o i  1 
s o i  1 
so i  1 
s a i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
s o i  1 
rock and s o i l  
ss i  1 
s o i  1 
s o i  1 
s a i  1 
roi 1 
s o i  1 
ss i  1 
s o i  1 
s o i  1 
so i  1 
s a i  1 
s o i  1 
s o i  1 
soi 1 
s o i  1 
s o i  1 
soi 1 

110 903 a 23 I/ 1.35 s o i  1 
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Appendix A 

SAMPLE COVER LETTER, PERMIT FORM/QUESTIONNAIRE, 

AND PRESS RELEASE 
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June  7 ,  1952 



7 4  

: r "h i le  a d n i m w a  need Fs cucsnPtly i d e n r i f i s d  ~ Q P  t he  collection a f  so i l .  
a n d l o r  eonstruccion samples f o r  assay, t h i s  Lettar warzants thac 3 z C  * r i l l  
promuc ly  repair ,  t o  the f - d l e s c  ~xtent prac t icable ,  any areas  disturbed by 
d i g g i n g ,  sampling or s t h e r  -Jock perforxed under che  a t tached  asreemeRc. 

'?our assistance in s u p p o r t  of this effotc to eliminacs any pstelstial  
7adioaccive hazard in pour communiryr is gr"2arI.v appreciated. 
have acp questions,  ?lease coneact one o f  the  E o l l s . ~ t ~ ~ g :  

Shoul.' you  

T h r v  Anderson 

S a l c  Lake C i t y ,  Vtah 84Ll.Q 
P.O. aQx 2500 

(301) 533-5021 ( 3 0 3 )  ',42-13rj?L, 2 X t .  387 
FTS 322-9387 

S i n c e r e l y ,  
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ilea r Proper ty  Owner : 

To make t h i s  survey more convenient for  you and t o  a s s i s t  US i n  s c h e d u l -  
ing survey personnel, please complete t h i s  Permission and In format ian form 
and re tcrn i t  i n  the enclcsed stamped and addressed envelope. 

Address and/or legal description of y o u r  property i n  Z?onticellc~ 

'tcur re1 ephone no.  

Please i n d i c a t a  use o f  property (examole: 
r e n t a i  property,  etc.)  

hcrne, business, vacant I O C ,  

. Approximate d a t e  o f  o r i g i n a l  cons t ruc t i on  

Approximate dac.e(s) a i  subsequent cons t ruc t  ion 

I f  r e n t a l ,  leassee's name 

The survey usually takes about 2 hours t o  cmolete. 
most: convenient days and times fo r  us t o  do :he survey (example: 
Uednesdays and Friaays r'rm 2:15  ;m t o  6 : O O  pm).  ? r e f e r r e d  gays 

?lease indicatl- t h e  
!Aondays, 

Prcfe,rred t imes 

Ycur coments 

1 liereby g r s n t  30E and i t s  designees t h e  r i g n t  to  ente? on ,T(V p rocer t : /  f3 r  
the purtose o f  conducting radiological sur-ieys. 

Your addrzss 

Owner's Sianature g a t e  



PRESS RELEASE ISSUED TO LOCAL PRESS FOLLOMING lNFORMATIONAL MEETING 

A radiological survey of the former uranium mills i te  and  o f  a number or' 
p r iva t e?  properties ifl hI t ice110,  U t a h ,  w i l l  be conducted d u r i n g  June by 
personnel o f  the Bendix Field Engineering Corporation, i t  was j o i n t l y  
announced today by the Utah Department o f  i l ea l th  and t h e  U.S. Department o f  
Energy (DOE). 

Bend-ix, operating contractor for D O E ' S  Grand Junction (Colorado)  Area Office, 
w i l l  also award a contract t o  d r i l l  numerous shallaw hales i n  the vicinity o f  
the former millsite. 
the n a w r a l  background radiation of the Manticello area, the level or^ rac l ia-  
"Lon a t  the mil ls i te ,  and  the effects on groundwater from the u r a n i u m  tail ings 
a t  the s i t e ,  

These assessment holes w i l l  a l l ow scient is ts  t o  study 

Pravious surveys conducted by s ta te  and federal agencies have identified a b o u t  
90 properties in the Monticello area which may have levels o f  radioactivity 
w h i c h  exceed noma1 background 7 eve1 s .  Bendix personnel w i  1 1  be contacting 
property owners i n  an a t t e m p t  t o  further define the limits and  extent o f  
possible nilill tai l ings located on these properties. The elevated radiation 
levels  may be caused by mill ta i l ings,  ore samples, o r  masonry construction 
m a t w i a l  s which typically emit a higher level o f  n a t u r a l  radioactivity. Some 
other materials which naturally e m i t  highel -  levels o f  radioactivity on occa- 
s i o n  include petrified wood o r  bones, fire b r i s k ,  t i l e ,  and  propane. 

. The p ~ r p Q S e  O f  the ! lC~il t~ci?l~O Survey i s  t o  Verify the ,Wesenee Or absence o f  
uranium n i l 1  ta i l ings,  and t o  determine the source o f  radiation on each prop- 
er ty .  The Department s f  Energy will u t i l i ze  the information t o  prepare a 
b a s i c  c o s t  estimate which will be submitted to Congress o n  sdhich t o  base a 
decision t o  fund  possible future remedial a c t i o n  ac t iv i t ies  i n  the Montice'llo 
area; and  t o  determine the need for  fu tu re  surveys based on Environmental 
Protection Agency (EPA) standards. &?A is scheduled t o  p u b l i s h  guidelines i n  
January 1983 establishing s a f e  working levels and radiation exposure limits ~LCI 
reduce potential hazard t o  the public and t o  t h e  environment. 

Released by Utah Department o f  Health 
6/3/82 
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Appendi x E 

G A M M  SURVEY REPORTS AND MAPS 

FOR MONTICELLO PROPERTIES 
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EXPILANATION OF NUMBERS USED ON GAMMA SURVEY REPQRTS 

The following categories are listed on  the Gamma Survey Report :om w i t h  t he  
appropriate numbers for  each property. 
2 x p l a n a t i o n  o f  those numbers. 

Refer t o  th i s  l i s t ing  f o r  an 

Prooerty C1 assi f icati  on 

0. Vacant Lo t  
1. S i  ngl e-Fami l y  Zesidence 
2. M u l t i  ( ( 4 )  Family Residence 
3. Multi (74) Family Residence 
4. Motel, Hotel, o r  Hospital 
5. S i n g l e  Business ( i n  one u n i t )  
6. Multiple Business Unit (connected) 
7 .  School 
8. Church  
3. Other 

Gamma Yap 

0. None 
1. Completed 
2 .  Occupant i7efusal 
3. NQ - Ask Owner 
1. Owner Refusal 
5. Gwner Refusal; Signed Refusal Form 
5. No One To Contact 
7 .  No - Bad Address 
8. Outside Only 
9. Special Scheduling 
10. Other 

Tai l  inqs Use 

0. None 
1. Under 
2. Away 
3.  Under-Away 
4" Possible 
5. Unknown 

Under: Gamma readings are 20 pR/hr i)r greater inside a n d / o r  w i t h i n  1 0  f e e t  o f  
habitable structure. 

Away: Gamma readings are 20 gR/hr o r  greater further than IO fcet  f r o m  
nabi t a b 1  e structure. 
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u T 
?like Palrser 

S a m  

'~QPepN 1 Gamma 
Cccupanx 

Tailings 1 
Classiiicmon __ ;Mars _. Use __ 

Type of Structure Material I__ 

-2.- aasement ____ A d Q b  
l^___ Slab on Grade - +lause Trailer 
__ Crawl Space ___1 Masonw 
____ Unknown 2 Non Masanry 
Number sf Lsvals 2 Other 

CQrnmems: Husband used ts work im the nlnes 

and has s i n c e  r290v2d ths ore samolas. 

Elevared readincj. associated with: 

1 7  7 -  I -- HIG A> 

Number of ?l@ 3eading.s fakefl 
Inside _D Ourside __O 

Sample Numbsrs 

(Scrnnllometerr readings t a w n  on a 10-foot grid unless otherwise inaicated. and  t h ~  
uncarreaed readings are recorded on t h e  gamma map.) 
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6.0. Miller 

S ama 

Gamma failings 
9 Use ___p 

b Map F 

1 - 

coascructian is 1979.  

8 r i c k  o r  mortar E h a m d  readincj associaxed with: 

in e x t e r i o r  wall, bascrxnens wal l .  
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MSS 1 

N! 

- -  I 

L 
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awner Xonald Young 

MPS 

(Scinrillsmeoer readings taken ~cm a 10-focsr grrd !unless otherwise indicated* and ~ h e  
uneorramed readings are iecard@d on the gamma map.) 
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Bwner 

R T 
David Adam 
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Monricolla. Utan 
San Juan 
huqust L O ,  L982 
T . C .  & ?.a. 
c .  3557.s 

.:anenoe dncwmx(rO 
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u T 
owner Dave Kraaskop 
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9 2  

backyard .  Aperoximate d a t e  of o r i g i n a l  CQRSCZUC- 

b c a p i o n  ,qpg; Two Bedrooms and 
t i o n  is the SUIErmC?f of  1 9 7 9 .  the T.ivirnglrsom 

Sad Samples Taken 
in the extar ior  wall ~ Yes y__ No .A. Y m Number A 3 

.___1_1 ____I. 
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PIC RLZDINGS 

I&!' 14.7 

a= I4.I 

14. d 
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Cam mbD8nt9: 

San Juan 
July bla, i 3 8 2  
F.C. E. P . B .  
C.  3 5 5 7  .S 
c.2- 'irrOn?Kma 

H I 6  I 

- 

lA3caairan na@ . 
.a 

____1_ Number of P4C Reedings Taken 
lnsida __._ 0 Qutssde ~ 3 

NPZ .A Number L 

EI~vatsd readincj assomtad w m :  
Soil Sarnrrlesl Taken 

Yea - 
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3 
-1 

avrner Robcre Bay 9 
1480 31 1971 - 
$65 Qakcrasc 3rive 

Mont1ceflo. Utah 
San Juan 
~ u g u s t  5 ,  1982 
D.T. Ol P . B .  
C .  3558.5 

corr*Ban Uf!CC,Tr*Rad 

28 A6 

thc b r i c k  a n d l o r  nor tar  in f;t;-iia-Jr: YFB ___ No L N u r n b e r O  

wall. P Sam@@ Numbers  
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OccLipant 
Property Gamma Tal lings 

9 Use __._ 
b Map ___p 

1. Clsssidicaaian ___ 
Type ob Ssrerczrure IW atema% 

____I Adobe _I_ 8assrnent 
Hausa TPallss ----T- P Slab on Grade 

.A Masonry 
___ Man Masonry ___ Unkno 

Mumbar of bavels __ Qther 

1 

1 
HIG 

H 8 G  

LOG 
Approximate date o f  o r i g i n a l  C ~ ~ S ~ T U C -  CQmmenPS: 

t i a m  is 1980. 
12 10 
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* 

GARDEH 
r-- 
E= 17.7 

\ 
i GARDEN 

i _- gl- 132 
\ 

GRh5.5 



, Iieita SDacks -..-. 

Number cf Pic Readings Taken 
0 0 InadrPi Ourside __I 
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i 14 
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owner R o b e r t  Holden 
y__ - 

~~~~~i~~ H ~ G  F a m i l y  Soom, 
3edroo-3 and Living Room in the late E u r t i e r ; .  -- 
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Approximare d a t e  of original construction was 

t h e  lace f i f t i e s .  Rack wall led, f n  250 niero 

R / h r  e reading .  
______I 

Elevated reading asscmated with: _.._-.-. ....*..- 
liock p i l l a r s  led to 5000 micro R l h r .  r e a d i r n ~ ~  

Rack samples and ornmefntal rocks thz-nughnlrr 

t h e  area. --- 

HEQ 

W 8 Q  

Number caf FdC 9eadings Taken 
0 0 Inside ___I Qurside - 
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I 
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u T 
Zarl Randall. 

Kpvin  Phillips 

Gamma 
1 1 - Mag - -Tailings 

L us0 ___. 

(Scrnriilornecer readings taken on a 16-foot grid unless o c h e w i s ~  indicated, and t he  
un~:~rrem:ed readings ~ P B  recorded on the  gamma map.) 



107 

B 

8 

2 ,  

i3 



10 8 

T 
.Dale Black 

Samole Numaers 
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' Q O W  hr suzy Young 

____I 
16 

6 3  Souch 2nd Z c . 5 ~  

__ 
1980 20 1971 - 

Monmalla, Utah 
San Juan 

August IC., 1982 
D.T. 5 B.F. 

e s t z r i o r  wall, f i r e p l a c e .  
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- .... 

GAMMA SURVEY REPORT 
18 Owner .Louise Jonas Survey No. 

Gamma Tailings Address 

Event No. 1980 ’* 1971 -. 
Street 1 P n  ‘JJqr ?-,I $ , y l l r f i .  

3 ame 

Classification 1 Map ‘I 

Occupant 
Proparry 

Use cirv/stdte Montrcetlo. Utan 
county San Juan 

Date 7 5 .  l S 7  Tvpe of Structure Matertal 
r - Basement - Adobe surveyors JLL ,& ’ . c -  

Meter No. . s q .  ? ?)names- .X. Slab on Grade - Crawl Space - Masonry .-. Unknown X Nan Masonry HIG 13 1 *  

Number of Levels Other 
HOG 14 1q 

Corn ments: 
LOG L3 10 backyard vas moved f rom o ld  mill s i c e .  

date o f  o r i g i n a l  consrruction was 1340. 

- House trailer 

@met t o l d  us t h a t  t he  shed in the 

XuprDximta  
Dining room. Location HIG 

Number of PIC Readings Taken 
Inside ?. Outside & 

Elevated reading asscrciated with: 
Soil Samples Taken 

Yes - No L Number 0 

Sample Numbers 

(Scintillometer readings taken on a IO-foot grid unless otherwise indicated, and The 
uncorrected readings are recorded on the gamma rnao.) 
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GA A SURVEY REPORT 
owner Yoward Xogers 

Xichael Sheers Occupant 
2 Tat l i  ngs 

Use - 1 Classificatton - Map - Roperty I Gamma 

fvoe of Structure Material 
- Basemem --. AdQb9 
,- Slab on Grade --. House Trailer 
~I Crawl Space -. Masonry -- Unknown X Noo IMasonry 
Number of Levels 1 Other 

Comments: 

- ~~ 

Elevated reading associated with: Yard 

Number of P1C Zsadings Taken 
Inside 2 Outside 2 

Sod Samples Taken 
Yes - No 2 Number 0 

Sarngie Numbers 

(SanUllometer readings taken an a IO-Fo0.r gria unless ottier/vise indicated. and the 
uncorrected readings are recorded an :he gamma rnaa.) 
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... Owner John Gardner 

Occupant Same 
Tariings 

0 
Gamma 

Use - 1 
~operey I 

Classification - Map - 
Type of Strucrure Material - Basement - Adobe, 
- Crawl Sgacs - Mesanr, 

Slab on Grade - Heduso Trader 

I Non Masanr-y Y 
2 

- Unknown 
Number of levers - Othar 

Comments: M e r  used to work in che mines and 

had collecced slmDLes but has s incs  removed them. 
11 LOG l3 

Living Room Location HlG 

Number of PIC Readings Taken 
r) 0 !nside I Outside I__ 

EIevatad reading associated with: 
Sail Sarnoies Taken 

Yes I_ No Number 

Sample Numbers 

(Scrmlllometer readings Taken on a IQ- io~r  grid unless orhervrcse inarcatsd. and the  
uncorrectsd readings a m  recorded on t he  gamma rnaa.) 
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RVEY REPORT 
Owner 'J.J. Steffen 

Occupant Same 
e. Prwerty I Gamma Tailings 2 

use _I 

1 Ctassiiicaitian - Map - 
Tyoe af Structure Material 

_X Basement - Adobe 
.-. Slab on Grade .-, ~ ~ J C I S ~  Trailer ' 

Y 
S Crawl Space 
.- Unknown -I> Non Masonry 
Number uf Laveis Other 

.- Masonw 

3 

comments: Approximate Jats or' original. c3nstruc- 

tion was 1948. 

Yard and foundation. Elevvated reeding associated with: 

Number of PIC Readings Taken 
Inside .I. Outside 2 

(Scintillometer readings taken OR a 1 Q-faot grid unless orherwise indicated, and the 
uncorrected readings are recarded on ;he gamma map.) 
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,- 
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. .... 

Number ai PIC Readings Taken 
0 Inside - Outside 

Yard E!evated reading associated ~ 8 t h :  
Soil Samples Taken 

Y (1 YPQ No _i Number - 
Sample Numbers 

(Scintillornarer readings taken an a 10-foor gr9a unless athewwise indicamd. and t he  
wvxrr8cted readings are reecrded on che gamma map.) 
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Qwnsr BT.3 

QcruQant 
ProPerry Gamma 1 Tailings (9 

Use c_ ~!asstficatron 1 Map & 

Tvpe of Strucrure Material - Basement .- Adobe - Slab on Grade .- House Trailer - luasonv X .- C:awl Space - Unknown .X. Nan MasanrPg 
Number of tsvels __ Other 

Camments: 

1 

Approximate? date s>f o r i g i n a l  can- 

struction was 1948. 

‘ . a  Elevated reading associated wtth: 

Survey No. 
Event Na. 

Address 
City/S tare 

CauntY 
oat% 

Surreyoss 
Metar No. 

S&@H 

23 

196 5raniura Dtr-le 
1cp80 - 1971 5a 

MoFitica4lo. Utan 
San Juan 

June 16, 1982 
P.B., F.C., E.3., Fr 3 . B .  
c .3553.S 5 C . 3 5 3 . S  

..nCOff=CZ.B anma 

17 20 

13 10 

HOG 

LOG 

Pant ry  location HIG 

 umber of PIC Readings Takan 
Inside . . -  gutside 1 

(Scintillometer Teadings iakan on a I O - f m t  grid unless ulhewtse indicared, and The 
uncorrmad readings are recosaad on the gamma rnaa.) 
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G M 
Owner 

Occupant Stme 
Gamma Tailings 

0 use I 1 
Property 

Classification - Map - 
TYQQ of Structure Materi ai - Adobe - 8ouse Trailer 

Y L Basement - Slab on Grade 
I( Crawl Space -, MasonrV 

Number of Levels 2 OTRer 

comments: ~ L x  office, &mroxirriacs dari O F  

- Unknown _I( Nan Masonry 

orizinal construction was 1948 .  

i n  baseaent led to 5 5  m i c r o  R / h r  reading.  

*Ora samulzs 

Number of PIC Readings Taken 
2 inside ___ Outside L 

0 

'clavated reading assuciated wrth: Yard and * 

Soil Samples Taken 
Yes - No Number - 

Sarnde lVumcers 

(Scintillometer readings taken on a 10-faot grid unless athew~se indicared. and t he  
uncorrected readings are r!?c?corded on rhe gamma mao.) 



1 2  6 



1 2 7  
. ...-.. 

Graydon i. !fartin Owner 

Occupant Same 
Tailings 

3 Use _c1 

I. 
ProPerry Gamma 

Classificatton - Map I_ 

Type of Strucrure Material - Basemsnt CI Mabe - Slab on Grade I_ House Trailer 
:i Crawl Space -, Masonry 
.-, Unknown :3: Man Masonry 
Number of Levels - Other 

comments: Rock zarden has a coup le  pieces o f  

ore in it. 

Survey No. 
Event No. 

Street 
Address 

City/ S tate 
County 

Date 
Surveyors 
iMet8f NO. 

Hie; 

WQG 

1.5 
1980 56 1971 J 3  

516 Ci rc la  D,L y-772 

7 3  

Number of ?!C Readings Taken 
0 13 Inside - Outside - 

Elevated reading associated with: 
Soli Samples Taken 

Yes _I No &Number 

Sarnpie Numbers 

(Sctntiilometer readings rakan nn a 18-ioor grid ilnfess aahefwisa indicated, and VIC? 
uncorrected readings arc? recordad on the gamma rna0.i 
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. r- 

a E E 
ownet ?Tick Sandberg 

Occupanr Same 
Roperxy , Gamma Tailings 

0 use s_.. 1 Classdicauon -.....A Map - 
Type of Structure Material 

- Basement - Adobe - Siab on Grade 
Y Crawl Space I_ r\/lasonrp - Unknown 
,Number of Leveis - Other 

Comments: 

construction was 1956. 

I_ House Traaler 

I 

Approxiinate d a t e  of  o r i g i n a l  
LOG I-? 1: 

Number ~f PIC Readings Taken 
inside 1 Outsrde, 

5levaKed reading assaciared wirh: 
Sod Samples Taken 

Yes - No ..4 Number L 

Sample iNumbers 

iScinttllorneter readings taken an a 1Q-foot 3 r d  unless nrtrewiset indicatsd, and :he 
uncorrected reedings are  recardad an tne gamma EWQ.) 
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GAMMA SURVEY REPORT 
Owner 

Gamma Tailings - ivao - use - 
Type of Structure Material - Easement - Adobe - Slab on Grade - House Trailer - Craw1 Space - Masonry - Unknown - Nan Masonry 

Number of Leveis - Other 

Comments: Yo 2 i c t u r e  o r  d e s c r f p t i o n  - 
Not located.  

Elevated reading associated with: 

HIG 

HOG 

Location HIG 

Number of Pic Readings Taken 
Inside - Outsida - 

Soil Samples Taken 
Yes - No - Number - 

Sampte Numbers 

(Scintillometer readings taken on a 1 0-foot grid unless otfierwise indicated. 2nd the  
uncarrecred readings are recorded on the gamma mao.) 
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Corn mems: 
bQ 

28 

197 South Uranium 
Drive 

Monrtcella. Utah .." 
Sari Juan 

AUQ,USC 11, 1982 

1980 57 1971 0 2  

24 37 

83 170 

Kitchen 
bscaaiaw HIG 

Number of P86 Readings Taken 
~ns ids  L autside A 
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M 
Bennion Redd 

Vacant Lo t  

BWfWP 

Occupant 
Pr0peap Gamm Ta i A i ngs 

* Cjassiiieatiaw 0 Map -.-..- 1 use, 9 

Efevarad readintj associat 

29 

Msnricallo, Utah 
S m  Juan 

August 9 ,  1982 

Sail Samples Taken 
Yes __ No A Number .L 

Sample Numbers ~ -__p_ 
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‘ Susan Jameson 

HI 

HOG 

_w. 

LOG 

Location HIG ____ 

Sample Numbars - 
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GAMMA SURVEY REPORT 
owner .Devere Hall 

Gccupant 
*ope* Gamma Tai i i rags 

Classification ..f Map 1 Use 3 

Tvue of Structure Material - Basement - Adobe - Slab on Grade - House Trailer 
.I Crawl Space v Masonry - Unknown - Non Masonry 
Number of Levels 1 Other 

c ~ ~ ~ ~ ~ ~ ~ :  Approxinate date of o r i g i n a l  

construction vas 1952. 

Number af PIC aeadings Taken 
? Inside 0 Cutside - Yard Elevated reading associated wlth: 

Soil Samples Taken 
Yes __ No A Y Nurnoer - 0 

Sample Numbers 

(Sctntillorneter reedings taken on a IO-foor grid unless otherwlsa indicared. and t h e  
uncorrected readings arb recoraed on the gamma rnao.) 
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EY REPORT 
. Rue1 Randal Owner 

Occupant Same 

Classification - Map - *opebty , Gamma Tailings 9 
US8 - L 

Tvps of Structure Material - Easement - Adobe - Siab on Grade .-- House Trailer 
2 Crawl Space L Masonry 
.-, Unknown ff. Non Masonry 
Numbar of Levels 2 Other 

Comments: *Fireplace contained one rock  which 

l a d  t o  180 micro Rfhr  reading.  Approximate date 

J E  o r i g i n a l  construction was 1966-47. 

Survey No. 
Event No. 

Street 
Address 

Ciry/State 

Date 
Surveyors 
Meter No. 

County 

HIG 15" 15 

HOG 1 6  1 7  

LOG 13 11 

Number of PlC Readings Taken 
0 Inside Outside - 

E'fevated reading associated with: 
Soil Samples Taken 

0 Yes - NO C Number - 
Samole Numbers 

(Scintillometer readings taken on a IO-foot grid unless orherwise indicated, and t h e  
uncorrected reedings drs recorded an ?he gamma rnao.) 
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1.41 

A S  E 
owner First Securi:v Csmpany 

Yon t ic e Llo 3r anch 

I 

OCCUp8flt 

0 
l'miings 

wse - *openY Gamma 
Classification - Map - 

Type of Structure Material 
I Basement - Adobe - Slab on Grade ,-, House Trailer 

- Unknown - Non Masonry 
2 Plumber of Lavels I Other 

Comments: 

struction was Bovember of 1974 .  

- Crawl Space L Mmsonry 

.ippproximate date o f  Qriqinal con- 

Elevared reading assocratad with: 

Number of PIC Readings Taken 
inside r) Outside A 

Soil Samples Taken 
Yes - Na Number c) 

Sarnole Numbers 

(Scintillornetrsr readings taken 5n a lQ-faoz grrd unless o t h t e w i s ~  indicated. and the 
uncorreced readings are recarded on the gamma map.) 
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GA f 
Owner . L a  Pro Corp. 

OccuOant Lila S enradlni 

Classification - Map - Gamma Tailings 
0 Use - 1 

* o p e v  

fyae of Structure Material - Basement .-i M o b s  
Slab on Grade X ~ouse, Trailer 

__ Non Masomq 
X Crawl Space - Unknown 
Number of Ldvels - Other 1 

Commenxs: Xeighbor used CCJ b r i n g  home ore 

samples. 

Number of PIC Readings Tauen 
insrd@ L sums 0 

Elevated feeding associated with' 
Sad Samples; Taken 

Yes __ Nia Numaer 15 

Sample Numbers 

(Scintiilornerer readings !aksn on i4 10-foor 3 r d  unless ahenwise indicated. and the 
uncorreced readings are  rworded Q ~ P  m e  gamma map.) 
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Owner 

GA 
' Grayson Redd 

None Occupant 
Property Gamma Tailings 

Classification 5... Map Use L 

Type of Structure Marerial - Easement - Adabe 
:3 Slab on Grade .- House Trailer - Crawl Space -I. Masonry 
.__ Unknown - Non Masonry 
,Number of Laveb -.-l--. Cther 

Xor ta r  work done by l oca l  contzac i ia r  

Elevated reeding associated with: 'Ortar 

b r i c k  

Survey No. 
Event No. 

Street 
Address 

City/State 
Countv 

Date 

Meter No. 
SuW5vQrS 

Number of PIC Readings Taken 
~nside _3 Ourside 3 

Sod Samples Taken 
Yes No __ Number 2 

'.I?fR 9 7 3  Samoie Numbers -A-- 

(Scintiilometer readings ?aken on a 10-foat grid unless otherwise indicated. and the 
unmfrecId readings are recorded on the gamma map.] 
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Grayson Redd 

Occupant 
Prauerry Gamma faiii  ngs 

1 use, _cI 
L CIassificatran 3 Ma$ - 

t v p a  of Structure Matssiaf 
-- Basement - Adobe - Siab on Grade 
.-, Crawl Space -A,-. MasdntTg 

1 
- Unknown 
Number OT Levels I Other 

House Trader -P 
__ Noa Masonry 

survey No. 
Event No. 

Street 
Address 

City/S tam 
County 

Oate 
Surveyors 
Meter Ma. 

HIG 

n c x  
LOG 

37 
1980 b 1971 - 

130 South Mazn 

lL 1-3 

location ~ 1 6  3ott3r and/or 
b r i c k  on sasc vaL1 

Number af PtC Readings Taken 
Inside A Outside 

Eievated reading associated with: ‘Ortar and/or br’ck 
Sod Samples Taken 

Yes -& No -Number - L 

Sample ~ u r n b e r s  :m 0 79 

(Scintillometer readings taken on a 10-foot grid unless orherwise indicated. and the 
uncorreGed readings ar5 rscorded an t he  gamma map.) 
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S O I L  
JAPIPLE 



. . . ,.. , .. , 

.....an .. , 

T GAMMA S 
‘D. Adam Owner 

Same Occupant 
Pwem Gamma Tailings I) 

use - L Classriicazion - Map - 
Type of Structure Matenal 

.-, Basement __. A d o h  

Stab on Grade c__ Hause Trailer 
.-. Crawl Space S Masonry - Unknown -2, Nan Masonr/ 
Number of Levels 2 Other 

Camments;: 

Efevated reading associated with: 

Number of PIC Readings Taken 0 0 lnsde I_ Outstde - 
Soil Samcles Taken 

yes- i ~ ~ - . L ~ u m b e r  Q 

Sample Nurnbws 

_I__ 

(Scinailorneter readings taken an a 1 O-foot grsd unless s ~ k e w ~ s a  indicated. and t he  
uncorrected readings are recorded an the gamma rnaa.1 
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'>!ilton Xielson 

H a r o l d  Yosher 

Owner 

Occupant 
1 Tailings 

use II 1 ?wJcMy Gamma 
Classificarion - lMap - 

Type of Struaura Matertal 
,X Basement - Adobe - Slab on Grads . ~ .  House Yrailer 
.-. Crawl Saaca S Masanny - Unknown __ Man Masonry 
Number of Levels O t h e r  

Comments: 

micro Rfh r .  ADproviinate date of o r i g i n a l  

7 

Exterior wall by back door read 130 

construction was in t h e  f i f t i e s .  

Xurnber of P1C Aeadings Taken 
Inside Outside 

Sail Samples Taken 
1 .. 

Yes A, NQ __Number A 

Sample Numbers -%fx 399 

(Sc:ntlilorner3 readrngs mken on a :O-foar grid unless otherwise inaicared. and the 
uncorrecred :eatling$ are recarded 00 the  gamma mac.) 
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Gamma Tat lings 
2 

Property 
Classificstran A Map L use LI 

Type of Strucure  Materia4 
-, Basemant --, Adobe - Slab on Grade __ Haoscl Trailer 

.- Unknown ~-. Non Masonry 
Number af Lsveis a Other 

Comments: 

.- Crawl Space ~- Masanry 
HIG .- 

1 2 5  

10 

HOG 6 3  

LOG L3 

xi? Location HIG 

Number of P1C Readings Taken 
0 3 Inside I Oursida - 

Lot Elevated reading associated with: 
0 SQII Samples Taken .c Yes __ No -Number I_ 

Sample Numbers 

(Scintillometer reaaings taken ore a IO-ioot grrci unless orherwise IndiCaled, and the  
uncarrecred readings are  record on :he gamma map.) 





I57 

Occupant 
property Gamma Tailings 

1 Use - 1 Ciassification 2- Map - 
rvpe of structure Material 

.- Basemem - Adobe 
I Slab on Grade ,-, Hause Trailer 
-, Crawl Space .- Masonry 
.-, Unknown .& Nan Masonry 
Number of ~,oveis _1 Other 

comments: S u i l d i n z  beine used f o r  storage. 

E!evaTed reading associated with: k'kt  erior Or 

foundat ion  

Number af P1C Readings Taken 
inside I 0u:side I 

Soil Samples Taken 
1 Yes 1 Na -Number - 

(Sannllomefes readings taken on a IO-foot grid unless orfiewise indicated. and t he  
uncorrected readings are recorded on the gamma mao.) 



158 

a -  

, % +  ,$ &? 
(e .. !------ -- 



159 

Cccupant 
Property Gamma Taiii ngs 

Classification 5 lMap - I ?I$% L 
Type, of Structure ,Material 

.-, Basarnent ~-> Adobe 

.v Slab on Grade -, Hause Trailer 

.-, Crawl Space Y MaSQnV 
--, Unknown .-. Nan Masonry 
Number of Levels 1 Other 

Comments: 

Survey No. 
Event No. 

S&reet 
Address 

Ciry/State 
Counw 

Dare 
Surveyors 
Meter No. 

LOG 13 . 11 

Location H E  

Number ai PIC Readings Taken 
inside L Outside 1 

Soil Samples Taken 
Yes No L Number -..&.- 

Sample Numbers 

(Sc:nrrilomeaer reedings raken on i3 10-foot grid umless orhetwtse indicated, end the 
uncorrmed readings 3re rscarded an tne gamma map.! 
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G 

Owner u-i 1 t o n  Xj ~ n n  

&ant- t n r  Occupant ' 
Ro!Jen/ Gamma Tailings 

Classification 0 Map _I_ Use a 
Tyoe of Strucure itfatef18l - Basement I__ Adaba 

~__ Siab on Grade ___ House Traiier --. Crawl Space _I_ Masonry 
.-, Unknown Nan Masonry 
,Number of Lavsls c) Other 

Comments: 

HIG 

HQG 57 1 so 

Number of PIC Readings Taken Inside L, Outside + 9 

Soil Samples Taken 

~arnoie Nurnoers XXR 

yes 2- Na -Number _I 1 

99 8 

(Scimillameter readings akan on a 10-foot grid unless atherdvise indicared. and the 
uncorrecretd readings are recorded on ihe gamma mag.) 
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Occupant Vacant Lot 
* O P e r r /  Gamma Ta l i  ngs 

Cjassificauon 2- Map L use 9, 

rvpe of Struaura  matert tal 
-. Basement __ Adobe - Slab an Graae .-, House Trailer - Crawl Spaca _I_ Masanw 
.- Unknown _I_ Non Masonry 
Number of Levels I 0 Other 

Number of PBC Readings Taken 
lnsrde 1 Ourstde .II 

Elevated reading associated with: 
Sail Sampies Taken 

Yes - No LL Numoer L 

Samale! Numbers 

(Scintiilomerer readings taken on a IO-foot grid unless otherwise indicated. and rhe 
uncorreeed readings are recorded on the gamma mag.) 
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- . . . . . . . . . . . . . .. .. . .. . . . . . . . __ . .. ...... . . 

Type of Structure IMatwial 
- Basement -.....- Adobe - Slab on Grade 
-. Crawl Space - Masonry 

Number of Levels 3 Other 

- House Trailer 

I Unknown - NQfl hd2tSOflw 

Survey No. 
Event No. 

Street 
Address 

City/S tate 
County 

Qate 

Meter No. 
SuPIQyQrS 

4 5  

MIG 

HOC 16 18 
Comments: 

LOG 
~~ ~ 

Elevated reading associated with: 

Number of PIC Readings Taken 
Inside L Outside A 

Soil Samples Taken 
Yes NQ v Number & 

Sample Numbers 

(Sctntrllorneter readings rakan on a 70-iaot grid unless achewise indicared. and :ne 
uncorrected reaaings are recorded on the gamma map.) 
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Occupant ‘J%LWLLG t 
Property c Gamma Tailings 

C!asslficatron o_ Map L_ Use L 
Yvpe of Structure Material - EJasament - Mabe - Slab on Grade HouseTrailer - Crawl Space __ Masonry - Unknown __ Nor? Masonry 

Number of Levels 0 ether 

Comments: 

~- 

Elevated reading associated with: 

n m  
16  1s 

13 

HOG 

LQG l 4  

N /a Location id16 

Numoer cf P16 Readings Taken 
Inside 0 outside D 

Sail Samples taken 
Yes No A Number 0 

Sampie Numoers 

(Scjntiilornerer readings Taken on a 10-fact grid unless otherwise indicated. and ?he 
uncorrected readings are, record on t h e  gamma map.) 
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IC9 

GA s 
owner Hazel French 

. Occupant Same 
Ropeny Gamma failings 

Classification 1 Map _I_ 1 '  Use r3 
Tvpe of Strunure cWaterial - Basement I_ Adabs - Slab on Grade - House Trailer 

?c Crawi Space - Masanry - Unknown .:c Non Masonry 
Number of Levels 1 Other 

Ccrnments: Droxlmate dare of o r i E i n a l  

construction was 1 9 W .  Condi t ions  t o o  

wtndv f o r  PIC readings.  

Number zd i'lC geadings Taken 
lnsids '1 Outside 

Elevated reading associated with: 
Soli Samples Taken 

Yes - No L Number L 

Sample Numbers 

!Scinriilomerer readings taken on a IO-foor grid unless orherwise indicared, and rhe 
U n C O f r R n e d  readings are recarded on the gamma mao.) 
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.. . 

GA s 
Owner C ' s i -  ' ' i ' ~  

Occupant Sue \ l a m  

Properry Gamma Taitings 
Classification A Map A use _a 

Type of Strucrurts rblateri al - Sasement & Adobe - Slab on Grade - House frarlw - Crawl Spaca 
A Unknown - Nan Masonry 
Number of Lavels I Ottre~ 

- r i p  a a  Comments: Y e 1  1 n v i  sh d i r+ * . r s e  fnr lnd { p  

l o t  t o  the wesc  of the house. (Sample !.IF1[R 851) 

survey No. 
Event No. 

Streer 
Address 

Clty/S tare 
Caonty 

Date 
Surveyors 
Meter Ma. 

68 
1980 - 1971 L5 
464 South Main 

Number a i  PIC Readings Taken 
lnsnde -0. Outside -0 

Elevated reading associated with: S o t  II Hal 1 w a v  
Sail Samples Taken 

Yes _IC No - Number - 
(Scintillometer readings taken on a Y 0-foot grid unless axherwise inaicamd. and t h e  

uncorrecred readings are recarded an :he gamma map.) 
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Occupant Vacant Lot 
Pt006W Gamma Ta i i  i ngs 

~~assiiication 0 Map - 1 use cL_ 

Tvpe of Structure Material 
__ aasement - Adobe 

3 Stab bn Grade .- H Q U S ~  Trailer ~- Crawi Space _II IMasanry 
--. Unknown - NQA Masonry 
Number of Levels Other 

Survey No. 
Ewanz No. 

Street 
Address 

City/S tare 
CoUnW 

Bate 
Suwe?lors 
IWeter No. 

HfG 

HOG 
Comments: 

tQ6 

Montrcello. Utah 
San Juan 
hil?gusr: 11, 198’‘ 

3L j? 

13 10 

Number of Pic Readings Taken 
inside _Cl Outside r)_ 

Elevated reading associated with: Lo 
Soil Samples Taken 

Yes _c. NO L Number r) 

(Sc~nrrllometer raadings Taken an a 1 Q-foot grid unless orhenvase indicated. and t R e  
uncurreaed reaoings are rscarded on the gamma mag.) 
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375 

owner William DalrcJn 

Cccupanr Sane 
Propew Gamma Tal l i  ngs 

4 Use - 1 Map II Classification - 1 

Type af Strucrura Material 
v: Basemem - Mabe - Slab on Grads - H D U S ~  Trailer - Crawl Space .....ul Masonry 

.-, Unknown I_ Non Masonry 
Number of Levels 1 Other 

Survey NQ. 
€rent No. 

Street 
Address 

City/State 
County 

Date 
Surveyors 
Meter No. 

!7 20 

HOG 7 6  1 5 5  

Number ai PIC Readings Taken 
inside - Outside - 

Elevated reading associated with: -2c 
Soil Samples Taken 

Yes L No __ Number L 

Sample Numbers --Ykl?L 3 

(Scintillometer readings :awn an a 10-foor 3rid unless o t h e ~ m s e  indiCaKed, and t h e  
uncorrected readfngs are recorded on the gamma map.) 
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Owner Q i ' l  'hy-nr.7 

Occupant J . B .  Grain & b a n  P lan t  
Property Gamma Tailings 

Classification 5 Map A Use "'"2- 

- aasemem __. Adobe - Siab on Grade _I_ House Trailer - Crawl Space _I Masonry 
Y Unknown - Noff Masonry 
Number of Levels 2 Other 

Type of Structure Material 

Lacaian HlG 
oriizi.mil c o n s t ~ s c t i o n  v a s  19hO - 

Number af P K  Readings Taken 
inside 0 Burside 2 

Elevated reeding assocrated with: Lot  
Sod Samples Taken 

Yes _I_ No ?i Number 0 

Sample Numbers; 

(Scfntillometer readings Taken on a 90-Foror grid unless otherrvise indicated. and rhe 
uncorrected readings are recarded on :Re gamma map.) 
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G su 
cwner David Chrfstensen 

occLIpam Vacant Lot 
~ D P e r t y  Gamma Tailings 

Ciass~fi~t1on 0 Map L Use 9 
Type of Structure iMlatsrial - 8aS8ftl8nt .- Adobe 

.-. Slab Grade __. House Trailer - Crawl Spaica _I_ Masonry 

.__ Unknown ,- N Q ~  Masonry 
Number of Laveis 2 Olher 

Cam ments: 

Number af ?IC Readings Taken 
Inside 1 Ourside A 

Elevared reading associated with: 
Soil Sarnpies Taken 

Yes __ NO -;L Number A 

Sample Numbers 

(.%:ntillbmerer readings taken on a 1 Q-foot grid unless otherrvisa indicated. and t h e  
uncarremed readings are recarded on the  gamma m a . )  
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Qccupanc P,aTn 1 y y l a  

*OP@rry Gamma Tailings 
Classification t Map 1 us5 A 

Type of Struczure Material - Basement - Adobe 
.-. Slab on Grade .-- Hause Trailer 
.a- Crawl Space - Masclrlv 
,-. Unknown .x...., Non Masonry 
Number af Levels 1 Qther 

sumw No. 
Event No. 

Street 
Address 

Cit-y/Stata 
Counw 

Date 
Surveyors 
Meter No. 

Hac2 

HOG 

LOG 

rlltanticetlo. Utah 
San Juan 
August 2 ,  1982 
F . C .  5 ?.B. 
c.  3557-s  

CHrwUma JffiorreL3OQ 

14 13 

I L9 3 30 

13 LO 
a stock .sile o f  ore bv the fence o n  che +?asC 

s i d e .  ADuroximate d a t e  af orizinal and l i v i n g o o m  
Location HIG Bathroom, bedroom, 

construction m s  1953. Number of PIC Readings Takan 
(3 3 lnsrde _I Ourside - 

Elevated reading associated wnh: Yard 
Sail Sarnpkis Taken 

Yes - Na 2 Number L 

Sample Numbers 

(SciMillameter readings taken on a 10-faot grid unless orhesvvrse indicared. and rtle 
uncarrecred readings are recordea an t he  gamma map,) 
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Occupant Same 
ROWertY  Gamma Tailings 

Classrficatian L Map L Use A 
Type of S truCture Materia4 

~-. Basement - Adobe - Slab on Grade -Ilj House Trailer 
-IC Crawl Spaca __I Masanq - Unknown .&. Nan Mascnry 
Number of Levels 1 Other 

Comments: 

~ ~~ 

Elevated reading associated with: Yard  

Number of PIC Readings Taken 
Inside Qmside (3 

Sail Samples Taken 
Yes - No :r; Number n 

Sample Numbers 

(Sctntiilornerar readings :aken an a 1O-Faox grid unisss athewise indicated. and the  
uncorrected readings are record& the gamma map.) 
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GAMMA SU EPORT 
Alan Rooger 

Same 

Owner 

Occupant 
Prooew t. Gamma Tailings 

CIassificarion L Map 1 Use n 
t v p e  of Structure Material 

.- aasemenr - Adobe 
Y Slab C J ~  Grade .-, House Trailer 
--~ Crawl Spacs Y Masonry 
.-~ Unknown ?c Non Masonry 
Number ot Laveis 2 ather  

Number of Readings Taken 
Inside _O_ Outside 3 

Elevated reading associated with: 
Sod Samples Taken 

Yes  No -Iz, Number A 

Sampie Numbers 

Y 

(Scintillometer readings taken on a IO-faor grid unless otfilersvisa indicarcjd, and ?he 
uncorrecred readings are recorded an rne gamma map.) 
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.David Chriscensen Owner 

. Occupant aevsrly Nye 
Prapeny Gamma Tailings 

Q use - 1 C!assiiication t Ma0 - 
Type of Structure M ateri a4 

K Basement x AdObQ 
X Slab an Grade _I House Trailer - Crawl Space - Masonry - Unknown _I N Q ~  Masonrf 
Number of Levels - Other 2 

Comments: 

Number of PIC Readings Taken 
Inside ___ c) Ouesda c) 

0 Yes - ~o L Number - 
E!evated reading associated with: 

Soil Samples; Taken 

Sample Numbers 

(Scintiilometer readings taken on a IO-foot grid unless otherwise indicated, and t ne  
uncorrected reedings ara recorded on the gamma mao.) 
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Owner ~ 

Occupant P*rek~e ~P~CXL!L families 
*operty Gamma Tad i ngs 

Classification 3 Map L Use 9 

Type of Struetufe Material - Basement - Adohe 
-- Slab on Grade 
.A, Crawl Space Z IvaSQfW 

.-, House Trailer 

.- Unknown -2, Non Masonry 
Number of Levels 2 Other 

f ac ing .  Xpproxfmare date of consr rJc t ion  
Loearlon H ~ G  Along t h e  b r i c k -  

work . .  . was 1973. 

Numaet of P!C Readings Taken 13 0 lnsida - Outside - Elevated reading associated with- Xor ta r  and/or 

Sail Samples Taken 
0 brick in exter ior  wall. Yes - No Number __I 

Sample Num6ers 

(Scinrillarnerer readings :aken an a 1Q-faor grid unisss otherwise indicated. and the 
uncorrecrad readings arb recored on :he gamma mao.) 
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Owner Coun r -7 C-e - Surrey NQ. 5s 
Event 1 980 16 f 971 

Occupanr Same Sweet 117 South !-fain 
Propew Gamma Tailings Address 

use L Cin.b/Stale tbk3mlCsflQ. lf Iah Classification -2- Map -L, county San Juan 
Tvoe of S truczure iWararial Q~~~ June 29 ,  1982 

I Adobe Surveyors P.S.,F.C.,E.B.,Y.B. 
Mater No. c.3558-s & c.3557.s 

2 Basemem 
.- Slab on Grade 
3 Crawl Space 

Number of Levels Other 

Cornmen=: 

~ r l n C m 3  UIICMIMW 
.-, House Trailer 
X Masonry 

110 

17 20 

10 

- Unknown -.-,-., No0 Masonry H1G 57 

HOG 

LOG 
Aworoximata da te  of o r i g i n a l  consrruct ion 

i s  1930. Additions were construcred becveen 

1956 and 1968. 
toeatton HG 

Number of PIC Readings Taken 
Inside 2 Outside .A. 

Eievated reading associated with: Wortar and/or 
Soil Samples Taken 

brick, and also ore s;ample. Yes __ NQ LL. Numoer O_ 

Sarnaie Numoers 

!Scintillometer readings taken an a l0-foot grid unless otherwse indicated. and t h e  
uncorrected readings are recordd on the gamma map.) 
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! 

xoncgomery Ward Sr ,om Occupant 
Property 

10 Classification 5 Map __I 

Yype of Stmcture MaPesial 
I_ Basement 
____ Slab on Grad 
--.- Crawl Space 
___ Wnknslwn 
Numb' of Levels ___ Qohasr 

Comments: This event has been completely 

surveyed and the Remedial. Action Engineering 

Assessment completed p r i o r  to t h e  1982 survey. 

HOG 
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GAMMA SURVEY REPORT 
Owner H. yauna 

Q~~~~~~~ G.S. Post Office 

10 Map - Propeny Gamma Ta 11 i ngs 
Use - 9 Classification - 

Yvpe of Structure Material 
-....- Basement - Mobs - Slaban Grade 
__ Crawi Space .- !Masonry 

Numbsr of Levels - Other 

.-. HOUS8 Trailer 

- Unknown - NoIl IkhSQnv 

Comments: This event has been completely 

surveyed and the Remedial Action Engineering 

.Assessment completed prior co t h e  1982 survey. 

HOG 

LOG 

Lacation HIG 

Number of PIC Readings T a k m  
Inside - Outside - 

Zlevarad reading associared with: 
Soil Samples Taken 

Yes I_ No -Number - 
Sample Numhers 

(Scintillometer readings Taken on a 1 0-foot grid untess otherwise indicated. and ;he 
uncorreeed readings are recorded on the gamma mag.) 
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HaG ._.-.loa 230 

Soil Samples T-ken 
x 1 Yes __m_ No __l Number P 
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- -  

Elevated reading associated W K ~ :  -.- 

____*- 
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, 

Owner 

GAMMA SURVEY REPORT 
Leroy Romero 

Cccupant Same 
~ O P W  Gamma Tailings 

Classijication - Map - 1 use - 9 

Type of Strucrute iMateriai - easement - Adobe - Slab on Grade - House Trailer - Crawl Spacs - Masonry - Unknown - Nan Masonry 

x 

X 

Number of Levels 1 Other 

Survey No. 
Event No. 

Street 
Address 

City/S tme 
Caunty 

Date 
Surveyors 
Meter No. 

HlG 13 11 

6 ‘4 
7980 - 1971 3 
333 South Main 

Monticeilo, Utan 
San Juan 

Comments: Rock in qarden read 180 rnicto Ei/hr. HOG 18 

LOG l 2  10 

Location H ~ G  Sedroom, kitchen, 
and livingroom 

Number of Pic Readings Taken 
0 0 Inside - Ourside 

Elevated readin* associated with: Ore sample in rack 
Sail Samples Taken 

oarden. Yes- N a s N u r n b e r  0 

Sample Numbers 

(Scintillometer readings taken on a 10-foot grid unless otherwise Indicared. and the 
uncorretxed readings are recorded 3r-i the gamma man.) 
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GAMMA SURVEY REPORT 

Occupant Same 
Property ‘Gamma Tai ii ngs 

Classification 0 Map S use 

Type of Structure Material - aasernent - Adobe - Slab an Grade - House Trailer - Crawl Space - Masonry - Unknown - Non Masonry 
Number of Lsvels _I_ Other 

REFUSAL - Owner is a drier and Icnows Comments: 

:hat there  a re  a r e  samples on the property 

(See X S S  1/17) 

Elevated reading associated with: 

survey No. 
Event No. 

Street 
Address 

City/S tate 
County 

Date 

Meter No. 
s U N%y QrS 

HiG 

HOG 

LOG 

6 5  

359 South I.lzir, 

!WJlantic&to, Utah 
San Juan 

1980 - 1971 

Location HIG 

Number of PIC Raadings Taken 
Inside - Outside - 

Soil Samoles Yaken 
Yes - No - Numoer __I 

Sample Numbers 

(Scrnallometar readings taken on a l0-faot grid uniess otherwise indicated. and the 
uncortcrcred reading$ arff recorded an rne gamma map,) 
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II f - 
1986 - 1979 1 
417 South Yain 

Montrcalla. Utan 
San Juan 
Julv 15. 1982 - -  

%ampie Numbers 
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-- 

6 7  (Reouesced) 
198Q - 1971 - 
48 East 4 t h  5ourPi 

~Mowtrcallo. Utah 

-" .- 
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v Y 

Gornmsrets: 

HIG 

H 6 G  

14 16 

17 ' 0  

12 8 

_____I__ 

.. 

Bask door are3 '&cation H I 6  
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69 1980 - 1979 3 h X  - 
P 

96 Easc kth Sou th  



211 

I 

...-- A 

I 

l--------- 



2 1 2  

79 

LBB 1 G  13 

.-I___ 

HOB 20 



213 

t 



2 14  

awngr L l o y d  Blake -.- 
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R 2 -% 



2 1.6 

u 

Comments: 

7 2  (Reaueserd) 
1980 - 1971 - 
403 South xain 

Monticello. Utah 
Sari Juan 
August 2 ,  1982 
E.B* & B . E .  

1 5  15 

16 19 

13 12 

Sorl Samples Taken 
Yes __ ... ̂. U. NQ _I Number 0 



217 



218 

"-- _____I_ Sample Numbers _____ 
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. .  

:Y 

4 

a 

0 

B I 

. I -  

3 ?4 A 



220 

7 h  (Requested) 

87 East 5th South  
1980- 1974 - 

7 h  (Requested) 

87 East 5th South  
1980- 1974 - 

Mofitiesil~. Utah 
San Juan 
July 2 7 ,  i 9 8 2  
P.3. & F.C. 
C 3 3 5 i 7 . 5  -- ‘106WCZnB1 

WIG 19 1 G  

G T  88 H8S 

16 1 7  L6G - 
Livingroom aoicatiksn 1.116 

(ScinaiB?omares readings taken an a I O-foot grid unless O P ~ S P ~ V E S ~  Indicar 
unecsrramed readings mer recordad an rns gamma m a w . ,  



2 2 1  

' U A K K d  
! 

I 

I 

I 

3# 
I 
I 

! 



222  



. 223 

r 3  
9 --I I 

Lp 

E. .. 

N l  





22.5 

APPENDIX I1 

DRAWINGS OF CONTAMINATED PROPERTIES 
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P -  
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I 
I 
I 

I 
I 

I 

I 

I 
I 
I 

I 
I 
I 
I 

1 

I 
I 

I 

I 

L. 

t --1 COVERED PATIO 

HOUSE GARAGE 

.--[>."- 
DRIVEWAY u 

14- 6 
333 Silverstone E .  

I 
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+ T  
I 

I 
I 
I 

I 

I 

I 

I 
I 

, 
I 

I 
I 

I 

I 

1 

I 

-/:- r,q - x- 
x - % - - e  * 

. . . . . . . . 

GARDEN Range 
13-22 pR/h 

Range 
. ____ J 

I--- 

-?- /%- + = . - -  
- h  - x  

\ 

\ 
GARDEN 

\ 

\ 

\ 
i 
! 

L- 
\ 

\ 
\ 
\ 

I 

DRIVEWAY I 

- . .. - .  

M-10 
32 P a r k v i e w  Dr. 



229 

I 
I 

1 
i 
1 

I 

I 

I 

I 

1 

I 

I 

1 

I 

I 

I 

c . . - . - - - _ _  . .. . . . 

M-12 

380 Abajo  



1 -  
i 
I 

I 

! 

1 

I 

I 

1 

I 

I 

I 

I 

I 

I 

1 

! 
I 

I 

HOUSE 

\ 

\ 
\ 
\ 

I 

I 
FLOWER 
G A R D t N  I 

I 

I 

\ I 
\ 

I 

W- 14 
165 N.  1 s t  W .  



231 

N 

HOUSE 

)I-1 6 
65 S.  2nd W .  



232 

r 
I 
1 
1 
I 
I 
1 
I 
1 

I 

I 
I 

I 

I 

I 
I 

I 
I 

4 

I 
1 

I 
I 

I 
I 
I 

I 

I 

I 
I 
I 
I 
I 

L 

GRAVEL -.8. 

DRIVEWAY 

I 
I 

I 

! 

I 

I 

I 

I 

I 
I 

I 

I 
I 

38 uR/h 

HOUSE 

.- 

SI DEMAL K I 

I 

I 

111_ ......- ~ .... I__ 

I 

I 

I 
I 

I 

I 
I 

1 

I 

I 

! 
I 
I 

J 

I 
-- L. - .. .. - ... - - -. - - - _  

M- 22 
216 Uranium D r .  



233 

r - -- -- - . -  - - 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

--I 
I 
I - N -  

' I  I 

I 

I 

I 
I 

1 

I 
l 

-1 

H-23 
196 Uranium Dr. 
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t- - - 
I 
I 
L - _ _  f 

I 

I 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

I 

I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I - -. ._ 

ASPHALT 

I I I  

I 
ASPHALT I 

I 

LA 
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I 

ROCK 

ore samples 
in 

rock garden 

n 
11 SI DEWAL K 

24-28 pR/h 
I 
I 

J--z--l DRIVEWAY 

M-25 
516 C i r c l e  Drive 
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i 
1 
). 

x 

'6 
I 
I 

I 

I 
I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 
I 
I 

GARAGE 

I HOUSE 

I 
I r o c k  garden 

i 

I 
I 
I 
I 
I 

1 

I 
I 
I 

I 
I 
I 

I 
I 

I 

I 

I 
I 

M-25 
516 C i r c l e  Drive 
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I-- - 

I 
I 
1 
I 

I 

pf 
L 

L-  
I 

i I 
A 
1 

;t, 
I 

I 

1; 

$. 

7 
a 
I 
r 

I * 
t 

f 
P 

i 

-4 
+ I 

I 

GARDEN 
_ _  - - .  

HOUSE 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

M- 26 
233 Uranium Dr. 



-9- 
1 
I 
I 
I 
I 
I 
I 

r 
- 

-. . . . ... 

- -  - 

DRIVEWAY 

. . .... . 

+ 
I 
I 
I 
I 
I 
I 
1 
I 
1 

I 

I 

-x - . 

I 

I 
I 
I 
I 
I 
I 
I 

I 

-- 
1 

M-28 
197 S. Uranium D r .  



239 

Ore sample i n  kitchen 
>960 u R / h  

HOUSE 

DRIVEWAY 

I 
I Rock samples (ore)  

up t o  >960 v R / h  
1 

I 

I 
I 

I 
I 

I Ir 

I : 

I 7 
I t 

I * 
I I 

I 
I 

I 
I 

I 

, 
GARDEN ; 
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- - - - -  .....-.. __ 

HOUSE 

- - _  
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
1 
I 

--- 1 

n- 31 
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I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
1 

I 

1 
1 

I 

I 
I 
I 
I 

I 

I 

I 

I 

I 

I 
I 

I 
1 

I 

1 

I 
I 

I 

I 

I 

I 
1 
I 

68 vR/h 

Range 
57-140 pR/h 

1 

BUILDING 

BUILDING 

360 vR/h 

M-41 
286 S. Main 

I 
1 
1 
I 

I 
I 
1 
1 

I 

I 
I 

I 
1 
I 

I 
I 

I 

I 
1 

I 
I 
I 

I 
I 
I 
1 

I 
I 

I 

I 
I 
I 
I 
I 

I 

I v- __-I-I i 
SI DEWALK 

M-41 
286 S. Main 



242 

I +  x )t r: r * -  K - x  
I 
I 

I 

I 
I 

i I 
I I 

I 
I 
I 

I 

I 
I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

1 

1 

1 

I 

I 

I 

I 

I 

1 

- - -  

c 



2 4 3  

N 
t 

r"-----  - 
k, 

I 
I 
I 

I 

'c 
I 
I 

J 
I 
I 
I- 
I 
I 

1 
ADDIT I OH L 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 

1 1 GARDEN - 
I 

I 

80 Y. 4 t h  S .  



244 

1 

I 

I 
I 
I 

I 

I 
I 

I 

I 
1 

I 
I 

I 

I 
I 

I 
I 
I 

I 
I 

I 

I 

I 

I 

I 

I 

! 
I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

1 

1 

I 

L- 

I 

I 
I 

I 
1 
1 

I 
I 
I 

I 
I 

I 

I 

I 

I 

I 

I 

I 
I 
I 

I 
I 
I 
I 
I 

I 

I 
I 
I 

I 
I 
I 

I 

I 

I 
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.. . 

r 
I 

I 
I 
I 
I 

I 

1 
I 

I 

I 
I 

3- - 
1 

T 
T 
i 

-- 1 
I 

I 
I 

- _ - - - - -  

I 
1 

1 
I 

1 
I 

I 

I 

I 

L-. 

I 
I 

I 

I 
L -  

I 

I 

(720 

V h  

720 uR/h 

I 

.._ - .. - - - - - - -- 

M- SO 
496 S .  Main 



246 

Range 

28-960 pR/h 
(ore pieces) 

BU I L DI V C  

Rallge - -- . 
I 

22-28 11RJh 
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120 

44 

T- 

I 
I 

%. 
1 

I 
A 
I 

.I- 

it- 
1 

?- 
Jc. 
I 

M-53 
64 E. 5th N. 

sb 
I 

sr I 

I 
k 
I 

I 

I 

I 



248 

x I 
I 
I x 

k 
I 
\f 
J4 
I 
Y 
* 
I 

- - 

G R A V E L  
D 
13 
I 
V 
E 
w 
A 
Y 

t 
rk 

M-54 
164 E 5 t h  61. 



249 

. .- 

1 
x 
I 

j :  

1 
1 
f 

4 t - W  

1 1  

I 

1 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

I 

I 
I 
I 
I 

r-- 
--w- -2 

X -  

- 

IL 
HOUSE 

SHED 

___. . 

PATIO 

<-w 

f 
I 

. i 

t' 
J: 
4 
I 
7 
rt 
I 

1 1 

. x - d  
I 
I 
I 
I 
I 
I 
I 

?QeI 
I 

14 JR/h 

1 
1 
I 
I 
I 
1 

I 

1 

1 

I 



250 

HOUSE I 

M- 56 
132 N .  Main 



Two - s t o  ry 
apartment bui 1 d i n g  

_1 

M-57 
65 E .  1 s t  N. 



252 

-...A +--- 

- -7 
- - -- -- - -- r - -  

I 
I 
I 
1 
I 

i 
I 
I 

I 
I 

I 

I 

I 
I 
I 
I 
I 
I 
1 
)I .._ 

28-64 uR/h 

------4 

HOUSE 

I 

I 
1 
I ’  
I 
I 

I 
I 

I 
I 

I - - - - - 

Iul-62 
315 S .  1 s t  E .  



253 

r 

Range 

8-44 uR/h 
I 

-, - Range 1 -  

GARDEN 

- - 7 c . -  

f 

L 

HOUSE 

L -  - -  

I 

ORCHARD 

_ _ _  I 

M-68 
449 S .  Main 



254 

.- 

__I 
--- -. . . . . . . 

HOUSE 

M-69 
96 E .  4th s .  



255 

N 

+- 
I 

I 
tc 
'1: 
I 
I 
A 

CEMNT 
PAT IO 

HOUSE 

I 
I 

'f. 

1' 
t: 

1 
I 

-..i 
I 
I 
I 
I 
1 
I 
I 

I 
I 

I 
I 

I 
I 

I 
! 

- J  

M-70 
432 S. 1 s t .  E, 



256 

k 

A I :  
F 
L 
8 
w 
E 
R 
S 

I DECK 
i 
i -~ ~ __ 

MOUSE 

M-91 
464 s.  1 s t  E 



2 5 7  

I 

- 1-  i 

I '  
HOUSE 



258 

r 

I 

! 

..... -. - 

I 
HOUSE 

I 

I 

I 

I 

I 
I_ 

73 
$5 E .  5th s .  



r- ! 
I 

I 

1 

I 1 

I 
I 

I 

1 
I 

i 
I 
I 
, l4/L!d 

-. 

82 

I 

I 

I 

I 
I 

I 

I 
I 
I 

I 
I 
I 

i 
I 

)i- 1 - 'i- 
N 
* 

--__ 

'S WS '3 L8 
PL -1.1 

3SflOH 

652 



I 

I 
I 
I 
I 
I 

1 

I 

I 

I 
I 

I 

I 
I 

1 

I 
I 
I 
I 
I 

I 

I 
I 

HQU SE 

JR/h . .  

M-75 
16 E 5 t h  5. 



261 

mmw 

98 E. 5th S .  
8- 76 



262 



263 

GARDEN 

I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
L 

I 

N 
t 

cI> ONCRETE 

Range 
16-19 uR/h 

120 pR/h 

n-79 
181 E.  1st S .  



264 

I 

I 
I I I 

I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

1 
I 
L - .  

I :  
I I  
I 
, I  

! 
I 
I 
I 
I 

-..____ I 

HOUSE 

------ .I[ 

M-88 
80 S. 2nd E .  



265 

N 
t 

I 
1 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
1 
I 

Range 

F2 

r 

G A R DE N 

GRAVEL 

f 
‘1: 

J - I  

i ;  
3 1  
% ‘ I  

i I  

* ’  D I R T  I 
I 

---I 
I 
I 

I 
I 
I 

_ - - -  $ 1  
I 4 -  

c 

O R 1  VEWAV 
/ __ .  

. 
I 

I 
I 

I 
I 

M-81 
197 E. 2nd S 



266 

- .. . 

. .- ....... ~ ..... 

Range 

!1-.83 
196 E. 3rd S. 



267 

r - . -  - - - - --i 
I 
I 
I 
1 
I 
I 
I 
I 
1 

I 

I 
I 
I 
I 
I 
I 
I 
! 
I 

I 

M-83 
196 E. 3rd S. 



N 

- -. 

M-85 
396 S. 2nd E .  

M-84 
384 S. 2nd E. 



269 

c - - - -  - - - - - - - -  -- -1 

Ra - 
28- I 

I 
I 

L -  

- - - - - -- c - - -- 
I 
1 CINDER 3LOCK 

M-86 
164 E .  4th S .  



270 

'h 

D 
R 
I 
V 
E 
w 
A 

I 
148 

HOUSF 

I 
w-87 
E .  4th s .  

. Range -.. -.- 

28-50 */h 

Range 

9-64 &'h 



2 7 1  

Range -. 

38-57 . R / h  



2 7 2  

I -' .i 
I 

- - -- -.i 



273 

I 

L 

1: 
I 

I 

1 
I 

x I 
I 

I 

1 

DIRT t 

I 
$. 
I 
I 
I 

I PAVEMENT 
I 

I 

I 
I 

M-90 
260 E,  Central 



2 7 4  

r -  
I 

T 
f 
-f 

*-4 b- ”--- 

HOUSE 



275 

c
 

* 
" 4J u 

Y
 

Y
 

Y 
Y

 

§ 
-7

 

80 S. 
3rd E. 

(M
-93) 

273 E. 
1

st S
. (M-92) 

281 E. 
1

st S
, (M

-94) 



276 

I 

I 

I 

I r - -  

I 

I 
I 
I 
I 

1 
1 
/ 

I 

VACANT 

#- 95 
137 S, 2nd E ,  



277  

L 

BUILDING Range 

44-240 vR/h 

PARKING LOT 
I 

I 

M-97 
217 So 2nd- E, 



278 

GARDEN 
PLOT 

( 

I - - - - - -  - - - - - - - - - - - -  
I 
I 

---I 
, _ I  - - - - - -  - - - - - -  - - -  4 

1 I 

F 
I I 

gc I 

I 

x 
I 

I 

I 
I I 

I 
t 

I 
I 

1" I 

I 
I 

I 
I 

I r 
I 
I ' I  
I : , " I  

I I I A  I W  1 

I 

k 1 I :  i 
I l e  +. 

-8, 1 

I 
Y I 

I I 

I I I 1  
1 f I 

I I 
1 

I I 

I I R I 
I 
I I I 

I I I 

F.  I 

I I 
1 

P 

I I 
I I 
L - - - - -  

I 

I ; I  *. 
I 1 
I I 

6 

I Range 

I - -  - - - - - - - - -  
N- 9 

248 5" 3rd E .  



279  

WG 
LOT 

Range 
20-34 p R / h  T HOUSE 

- .- - - - - - - - - - .  

M-99 
280 S. 3rd E .  

CONCRETE I 
DRIVEUAY j 

:O1 
; w, 
4 ' RI 
5 t  

'T- *- 
I 
I 
I 

I 

I 
I GARDEN 
I 
I 



280 

-- ......... - . r - - - .--- ..- -- 

I 

1 

n I 

I 

I 
I 
I 

I 

1 

I 

I 

I 
I 

-..._ 

......... 

B U I L D I N G  

ASPHALT 
PARKING 

LOT 

I__-___- .... - ................. ~ ...... ... ~. .... .___- .... ~ _ . _ _ _ I -  ___ ..... .-._I ._ -_ __ 

.... ........... . . . . . . .  . .~ _- -. - - - - 

L- 4 
- 

50 

- -  

t4-I 08 
333 s. 2nd E. 



281 

t 
Range - 28-38 IJ 



282 

N -  
k.!A 

M- 1 02 
417 S .  2nd E ,  



28 3 

__ R a x  
20-960 



284 



285 

I 
I 

I 
I 
I 
I 

I - %  x- *--x-L 7- 1 x - & I % - L x -  - x -  Y -  - x -  *--- 

* Ran% 
I 

A 

T 

# 

I 
7 DRIVEWAY 

a 
I 
T 

r f  

I 

;$&: 
@> 57 

I 
I 1  

I 

I I  GARDEN 

HOUSE 

1 

I 



286 

I 

HOUSE 

7 07 
249 s, 3rd E .  





288 

- -- - - - - - - -  - - - 
__I .............. 

SI D E W A L T ~  .......... 
I 
I 

L - ._ 

I 

I 
I 

MOUSE 

\ - - - _ _  
I 
I 

I 
I 

I 

r - ---! 
I 

- -r 
I 

1 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 
I 

I I 



289 

I 
I 
I 

I BARBEOUE 

- I 

I 

I 
I 

HQUSE 

DRI VElJAY 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 

1 

I 
I 

I 

I 
I 

1 
-d 

H-115 
332 N, Creek Ln. 



290 

r - - - - -  - - - - I  
I 

I 

I 
I 

I 

1 

GARDEN 
R a s  _- 

28-38 pR/h 
1 

1 

I 

I 

HOUSE 

GARAGE 

-68 uR/h 
I 

I 

I 
1 

I 
I 

I 
I 

I 
I 

I 

I 
i 

I 

I 

12 P R / h '  
I 
1 

t4-I 16 
349 N. Creek Ln. 



291 

N 
t 

r --. - 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

VACANT LOT 

I 
1 

I 
1 
I 
I 
I 

I 
I 

I 

I 

I 
I 
I 
I 

H-117 
Lot  Iy. o f  349 N. Creek Ln. 



292  

r- 
I 
1 
f 
I 
I 

I 
1 

I 
I 
I 
I 

I 
i 
I 
1 
1 

I 

I 

I 

I 

I 

I 

BRICKS AND 
OTHER 

BUILD1 NG 
TERIALS 

I 

I 
I 
I 

I 

I 

I 
I 

I 
I 
I 

I 
I 

i 
I 

I 

1 

I 

I 



293 

N 

r -  

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

I 

I 

1 

I 

1 

I 
I 

I 
I 
I 
I 
I 

I 

I 
I 
! 
I 
I 
I 

I C -  - Y - -  4 I c - Y -  - 
I 

Box o f  ore samples 
up t o  

96 uR/h * 

HOUSE 

-1 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

_ _ - _  

I 
I 

I --I I 
I 

I 
I 
I 
I q w I 

I 
DR I VEWAY I -- 

I 

I 

rERJ I 
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APPENDIX 311 

EPA SUWEY OF 21 PROPERTIES 'AI33 POTlSNTIAL, 
KILL TAILINGS CONTAMINATION IN MlNTICELLO 
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EPA SURVEY OF POSSIBLE MILL TAILINGS CONTAMINATION IN 
YONTTCELLO, UTAH 

JUNE, 1984a 

INTRODUCTION 

I n  J u n e ,  1984,  a r a d i a t i o n  su rvey  o f  21 b u i l d i n g s  i n  M o n t i c e l l o ,  Utah, 
was completed by t h e  EPA Region VI11 R a d i a t i o n  Programs Branch, assisted by 
pe r sonne l  from t h e  O f f i c e  o f  R a d i a t i o n  Programs - Las Vegas F a c i l i t y  
IORP-LYF), t h e  Region VI11 F i e l d  I n v e s t i g a t i o n  Team, and  t h e  Utah Department 
of Hea l th .  
Enerqy (DOEI, which had p r e v i o u s l y  conducted  e x t e n s i v e  g a m a  r a d i a t i o n  s u r v e y s  
i n  the town. 
S o u t h e a s t e r n  Utah H e a l t h  District. 
measurements were made i n  19 of the 11 b u i l d i n g s ,  and  i n t e r i o r  g a m a  r a d i a t i o n  
measurements were made i n  10 of them n o t  p r e v i o u s l y  su rveyed  by DOE. Based on 
t h e  s h o r t - t e r m  ( g r a b )  sample results, none of t h e  b u i l d i n g s  su rveyed  by EPA 
e x h i h i t e d  radon d a u g h t e r  c o n c e n t r a t i o n s  (RDC's) i n  e x c e s s  o f  0.04 working 
l e v e l s  ( W l ) ,  10 b u i l d i n g s  had measurements on one o r  more l e v e l s  exceed ing  
0.01 WL o r  3 picocuries o f  radon 1Rn-222) per l i t e r  of a i r  ( p C i / l ) .  
the b u i l d i n q s  had o v e r a l l  a v e r a g e  exposure  r a t e s  i n  e x c e s s  o f  20 m i c r o r e n t g e n s  
Der h o u r  
one  b u i l d i n g  had an  i n d i v i d u a l  room w i t h  g r e a t e r  t h a n  20 uR/h above 
background. 

BBCKGROUND 

The s u r v e y  l o c a t i o n s  were sugges t ed  by t h e  U.S. Department cf 

P r i o r  a r r angemen t s  t o  su rvey  t h e  p r o p e r t i e s  were made by t h e  
I n t e r i o r  radon and  radon d a u g h t e r  

None o f  

uR/h, c o r r e c t e d )  above  t h e  p r e v a i l i n g  l o c a l  backqround, and o n l y  

A summary of the results Is shown i n  Table 1. 

M o n t i c e l l o  h a s  a p o p u l a t i o n  of 1200 and 4s l o c a t e d  a b o u t  290 miles 

I t  is a l s o  rich i n  mine ra l  d e p o s i t s ,  b e i n g  
s o u t h e a s t  of S a l t  Lake City. 
t h e  l a r g e s t  coun ty  i n  Utah. 
g e o l o q i c a l l y  an e x t e n s i o n  of the Colorado  P la t eau .  
vanadium, and uranium h a s  been carried o u t  here s i n c e  t h e  l a t e  1 9 t h  c e n t u r y .  
In the e a r l y  1 9 4 0 ' ~ ~  t h e  Fede ra l  Government b u i t t  a vanadium mill i n  
Mcin t ice l la  i n  order t o  a s s u r e  a domestlc source of this s t r a t e g i c  me ta l .  In  
1947, the m i l l  was a c q u i r e d  by the Atomic Energy Commission {AEC)  and 
s u b s e q u e n t l y  c o n v e r t e d  t o  uranium p roduc t fon  -- a r e l a t i v e l y  simple m a t t e r  
s i n c e  b o t h  materials are found i n  the same we.  F o r  t h i s  r e a s o n  the mill 
t a i l  ings  from bo th  p r o c e s s e s  were e s s e n t i a l l y  i d e n t i c a l ,  and b o t h  c o n t a f n e d  
radium and other  r a d i o a c t i v e  m a t e r i a l s  as was te  p roduc t s .  A f t e r  the mill 
i t sel f  was closed and d i sman t l ed  i n  1960, the t a i l i n g s  were s t a b i l i z e d  on the 
si te In f o u r  l a r g e  piles.  I n  a d d i t l o n  t o  t h e  AEC o p e r a t i o n ,  a t h e r  mills of 
v a r i o u s  sizes and d e g r e e s  o f  s u c c e s s  have  produced either uranium o r  vanadium 
a t  s e v e r a l  l o c a t i o n s  t h r o u q h o u t  San J u a n  County, some st i l l  i n  o p e r a t i o n  t o  
t h e  present day. 
l o c a t e d  a b o u t  25 road  miles n o r t h  of Mont i ce l lo  i n  Dry Valley. Although t h i s  
mill was c l o s e d  o v e r  for ty  y e a r s  ago ,  a small  q u a n t i t y  o f  t a i l i n g s  remained on 
the s i te  i n  an u n c o n t r o l l e d  f a s h i o n  u n t i l  1984, when the owner took  s t e p s  t o  
c o n s o l f d a t e  and c o v e r  them a t  the r e q u e s t  of the State. 

I t  is the s e a t  o f  San J u a n  County and, i n  a r e a ,  

Mining f o r  radium, 

. 

One o f  them produced vanadfum i n  the 1931-39 e r a ,  and .Is 

Despite some e f f o r t s  a t  c o n t r o l ,  uranium and vanadium mill t a i l i n g s  were 
used f o r  c o n s t r u c t i o n  and f i l l  material a t  v a r f o u s  l o c a t i o n s  i n  Mont i ce l lo .  
Fur thermore ,  a r e a s  n e a r  t h e  AEC mill were s u b j e c t e d  t o  windblown t a f l i n g s  from 
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the piles before they were stabilized a n d  coveved, Several investigations by 
EPA, DOE (successor aqency t o  the A E C ) ,  and the State  of Utah have identified 
f a f r l y  well those properties w i t h  elevated levels o f  gamma r a d i a t i o n  which may 
have resulted Prom the presence of ta i l  inqs. 
44entfPied 147 locations of elevated gama radiation levels. Subsequent work 
identified 44 o f  those properties w f t h  g a m a  radiation levels or radon 
concentrations i n  excess of EPA Standards for  Remedial Actions a t  Inactive 
Urans’urn Processing Sites (48 CFR 1921, two of kith have since been cleaned up 
t h r o u g h  a’n EPW Planned Removal Action. O f  the remaining 103 properties, 39 
showed evidence only of  ore ( a s  opposed t o  tai l ings),  24 were judged  t o  be 
uncontaminated, 15 have  n o t  heen classified, and 4 si tes  were n o t  surveyed 
because o f  the owners’ unavailability or denia l  o f  access. The rema in ing  21 
properties were- surveyed f o r  interior gama radiation exposure rates and /o r  
radon/radon d a u g h t e r  concentrations as  described belaw. 

The DOE surveys of 1982-83 

Because o f  the prev lous  ownership of the mill by the AEC, DOE has 
retained responsibility f o r  the Yonticello millsite and the tailings t h a t  
remain there. 
vfcinity properties away from the millsite w h i c h  have been contaminated by 
w a s t e  products fdentified as a r f g i n a t i n g  from the AEC operation, and i t  has 
adop ted  the EPA standards from 40 CFR 192, w i t h  minor modifications, as  the 
cleanuo criteria w h i c h  wi?l be applied t o  the contaminated Monticello 
properties, For properties contaminated with material originating from other 
t h a n  the Monticello millsite, however, DOE has s t a t e d  they have neither the 
authority nor the responsibility f o r  remedial action. I n  these cases, cleanup 
of t h e  contamination may be carried o u t  under the provisions o f  the 
Comprehensive Envlronmental Response, Compensation, and blabil i t y  Act ICERCLA, 
or Super fund)  f f  certain requirements are met, and the responsibiiity f o r  t h e  
cieanlrp would be shared by EPA and the State. 
slot have adequate d a t a  t o  determine their eligfbil i ty f o r  remedial action, EPA 
Region VI11 and  the State o f  U t a h  cooperated f n  surveying these buildings, 
some o f  which were suspected of h a v i n q  been contamfnated by tailings from the 
sld Dry Valley mill. 

DOE also has the  au tho r i ty  and responsibility t~ clean up 

A t  the 21 si tes  where DOE did 

SURVEY METHODS 

As noted prevfously, DOE suggested 21 properties f o r  this survey because 
infomation from previous surveys was inadequate t o  determine whether these 
properties exceeded the standards i n  40 CFR 192. I t  was proposed t h a t  grab 
sarn~les for radon and radon daughters be taken l n  all  of these b u i l d i n g s  
according t o  the f ncl usion procedures gf ven i n  the Vfcini t y  Properties 
Manaqement and  Implementation Manual f VFWIY, UFiITRA-DOE/AL-O506Ql, June, 1984) 
which basfcally gives the following standardlzed conditions for the sampl’lng: 

-- 
- D  

_D 

_ e  

recent outside measurements of Rn-222 have not  exceeded 2 pCi/1 
w i n d  speeds .In the area have n o t  exceeded 10 mph f o r  the  precedfng 4 
hours 
doors, windows, and openings i n  the structure ha e been closed f o r  
the pr-ecedfng 1 2  hours 
ventilation systems which Introduce outside adr Into the structure 
have n o t  operated duping  the preceding 12 hours 

In certain cases, all  o f  these conditions could not be met, and those 
exceptions are  noted i n  Table 1 as well as on the individual d a t a  sheets dn 
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Apperdix  A. 
and t i e  ORP Las Vegas F a c i l i t y  (LVF) and vas o p e r a t e d  a c c o r d i n g  t o  LVF 
S tand . i rd  Opera t inq  P rocedure  #13, i n c l u d e d  hePe a s  Appendix B. A t  LW, radon 
measurements are  c a l i b r a t e d  by deemanation of  Nat iona l  Bureau of S t a n d a r d s  
(NSS)  Refe rence  S o l u t i o n s  of Ra-226, and  are checked by periodic 
f n t e r t o m p a r i s o n s  c o o r d i n a t e d  by the Environmental Measurements Labora to ry  of 
t h e  Department of Energy. 
a l p h a  s c i p t i l l a t i o n  c o u n t i n g  systems s t a n d a r d i z e d  w i t h  e l e c t r o p l a t e d  d i s k  
a l p h a  s o u r c e s  which have  been compared t o  similar s o u r c e s  p rov ided  by the 
NRS, 
t u r n  checked  p e r i o d i c a l l y  w i t h  a l a m i n a r  flow a p p a r a t u s  whose c a l i b r a t i o n  i s  
t r a c e a 5 l e  t o  NRS. 
by i n t i r c o m p a r i s o n s  among s e v e r a l  r ecogn ized  n a t i o n a l  l a b o r a t o r i e s .  

anti g rounds  of the p r o p e r t y  had been conducted p r e v i o u s l y  by DOE,  so i n d o o r  
g a m a  measurements were made by t h e  EPA survey  teams t h r o u g h o u t  these 
b u i l d -  ngs. Measurements were o b t a i n e d  w i t h  tud lum model 19 s c i n t i l l o m e t e r s  
c a l i b - a t e d  by the LVF, and t h e  exposure  rates i n d i c a t e d  by the s c i n t i l l o m e t e r s  
were Zor rec t ed  t o  the exposure  r a t e  de te rmined  by a Reuter -S tokes  model 
RSS-1 I1 p r e s s u r i z e d  i o n l ' z a t i o n  chamber through a l i n e a r  r e g r e s s i o n  o f  
c m r a  - a t i v e  measurements a t  s e v e r a l  selected exposure  r a t e s .  The s u r v e y s  were 
c mdb: ted  i n  acco rdance  w i t h  the i n c l u s i o n  procedures specified i n  the YPMIM, 
a i d  the d a t a  a r e  summarfzed i n  Tab le  1. b t a  f o r  each  i n d i v i d u a l  s i te are 
f ~ u n d  .'n Appendix A. 

1'784. F o r  those b u i l d i n g s  t h a t  were occupied  r e s i d e n c e s ,  e v e r y  e f f o r t  was 
mtde  t o  schedu le  the v i s i t  i n  the e a r l y  morning h o u r s  b e f o r e  normal f a m i l y  
a c t i v i t i t i s  would i n c r e a s e  t h e  household  v e n t i l a t i o n .  Homeowners were 
reqr res tec  t o  keep  tbe b u i l d i n g s  t i g h t l y  c l o s e d  d u r i n g  the p reced ing  n i g h t ,  b u t  
so% e x c e 3 t i o n s  were noted .  
siwl ifiec' the s c h e d u l i n g  process. C m e r c i a l  b u i l d i n g s  were u s u a l l y  v i s i t e d  
i n  the morning as well, so measurements cou ld  be made p r i o r  t o  the s t a r t  of 
the bus ine ; s  day. 
S a n ' t a r i a n  f o r  the S o u t h e a s t  Utah H e a l t b  District, who resides i n  M o n t i c e l l o ,  
and his  eft ar ts  g r e a t l y  i n c r e a s e d  t h e  e f f i c i e n t  u t i l i z a t i o n  of the su rvey  
teams. The wea the r  was f a i r  d u r i n g  t h e  pe r iod  of t h e  su rvey ,  w i t h  o n l y  l l g h t  
t o  m d e r a t e  breezes on t h e  morninqs of June  19 and 20, and t h e  b a r o m e t r i c  
p re s s , r r e  was stahle. 

A t  t8e e e q u e s t  o f  t h e  S t a t e ,  i n t e g r a t e d  radon d a u g h t e r  measurements were 
made a t  a l l  of  t h e  s i tes  where e lectr ical  power was a v a i l a b l e .  Radon Progeny 
I n t e p r i t i n q  !ampling U n i t s  (RPISU's), provided  by LYF, were  i n s t a l l e d  i n  17 
b u l l d i r q s  d u r i n g  the s i t e  v f s l t s  and were l e f t  t o  sample f o r  a minimum o f  one  
week. The R F I S U  o p e r a t i n g  p rocedure  i s  inc luded  i n  Appendix B. One sample r  
ope lca te l  f o r  m l y  1 0  hour s  and a second for  56 h o u r s ,  b u t  t h e  r ema in ing  
sample r s  open  ted fo r  well o v e r  100 hours, These RPSIU d a t a  g e n e r a l l y  a g r e e d  
w i t h  t he  g r a b  sample d a t a  and the results for b o t h  a r e  shown f n  Appendix A. 
While a s i n q l e  i n t e g r a t e d  measurement i s  f n s u f f i c i e n t  t o  i n c l u d e  o r  exc lude  a 
p r o p e r t y  from ' u r t h e r  c o n s f d e r a t l o n ,  i t s  agreement  w i t h  the g r a b  sample 
measurements s r i rves  t o  s t r e n g t h e n  me's conf idence  .In the v a l i d i t y  of t h e  
o v e r a l l  r ? s u l t z .  
summer morlths, when .It may be d i f f i c u l t  to o b t a i n  v a l i d  measurements due t o  
occupant - induced  v e n t i l a t i o n  of the b u i l d i n g s .  

The sampl ing  equfpment was providzd  j o i n t l y  by EPA Region V I 1 1  

Radon d a u g h t e r  areasurements a r e  t a l  i b r a t e d  through 

Air volume measurements a r e  compared t o  a wet t e s t  meter which i s  i n  

Radon d a u g h t e r  c a t  f h r a t i a n s  have  been p e r i o d i c a l l y  v e r i f i e d  

A t  18 of the 21 b u f l d i n q s ,  o n l y  gama r a d i a t i o n  s u r v e y s  o f  t h e  e x t e r i o r  

S i  :e v i s i t s  were made by t h r e e  s u r v e y  teams d u r i n g  t h e  p e r i o d  June 19-21, 

Seve ra l  o f  the homes were v a c a n t ,  which 

A l l  s c h e d u l i n g  a r rangements  were made by the D i s t r ' l c t  

T h i s  e x p r e s s i o n  o f  conf idence  is e s p e c i a l l y  impor t an t  i n  the 
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Ywenty-one b u l l  dings i n  Montfcello were suggested f o r  radon and radon 
daughter measrarernents by D O E ,  a s  the data  previously acquired from gama 
radiation surveys were fnadequate t o  e i the r  include o r  exclude the buildings 
from remedial action based on s t a n d a r d s  i n  40 CFR 192. One owner tr119) 
 fused t a  allow access by the survey teains t o  his property, and one 
building(%33B was judged insuff ic ient ly  closed t o  allow radon o r  radon 
daughter 'measurements t o  be meaningful 
remaining 19 b u j l d i n g s ,  although 3 of them may have been inadequately closed 
for  the r ewi red  time before sampling. 
Measurements were made on the ground level of each building and on any levels  
below grade.  None o f  the buildings had hahitable levels  above the  gwund 
p l o o ~ ,  
t h e  rpsultg; averaqed ea est<rnate the WQC on a g i v e n  level.  Usually only one 
duplicate samp'le p a i r  was taken on each level unless the  b u i l d i n g  had only a 
sinqle  hahitable level .  
locstfons. Because o f  equipment 1 imi t a t ions ,  no duplicate radon samples were 
taken, 

Measurements were made i n  

These were numbers 2, 16, and 118. 

Duplicate samples for radon daughters were taken a t  each locat.ioPr, and 

In those cases, samples were usually taken a t  two 

Hone o f  the 99 buildings surveyed by EPA showed RDC levels  greater t h a n  
0.04 Wb based on the grab samples taken under  closed conditions. This  i s  the 
level used by DOE f o r  inclusion of a property in the remedial action program, 
as other s tudies  have shown tha t  t h i s  level i s  highly indicative OC an annual 
avet-aqe RDC of grea te r  t h a n  0.02 W 1 ,  the maximum level permitted by 40 CFR 
797. Ten s f  t h e  19 buildings surveyed had an ROC greater than 0.01 WL based 
on the grab samples, the level below ich DOE will exclude a parts'cular 
propepty from furthe? consideration remedial actfan.  These 10 b u i l d i n g s  
are l i s t e d  i n  Table 2 with the resu l t s  af bo th  grab sample and integrated 
m~ierisurenents. 
ra tas   no^" RDC's exceeding the inclusion c r i t e r l s .  

E i g h t  of' the remaining 9 bulldings had nejther ga 

residence, ds'd n o t  exceed the crlter-iow for  ROC b u t  did have a 
ere  the average exposure irate exceeded 20 uR/h ahove 
hese locations are l i s t e d  in Table 3. Also included in Table 3 

i s  locats'on 837, a comercial  pi-operty i n  which no radon daughter masurements 
were made because i t  c0u ld  n o t  he  adequately closed, and i n  hs'ch t h e  average 
exposure rate d i d  n o t  exceed the inclusion c r i te r ion .  
o n l y  one o f  the 21 suggested buildings was n o t  surveyed Because the p t - ~ p e ~ t y  
owner denied permission f o r  access t o  t h e  survey team. 
RPISU sample of 91.5 haws ,  taken i n  the l i v i n g  area o f  t h a t  house, fndicated 
0.n5 WL. Followlap samples I n  September and October o f  1981 indicated O,Q3 WL 
i n  a closet  and 0.4 WL i n  the crawl space, 
periods o f  334.7 hours and 240.3 hours, respectively. 
d i r ec t  evidence o f  the presence  of uranium mill  t a i l ings .  so far- as EPW f s  
a m  rre * 

The n i n t h  b u i l d i n g ,  a 

As noted prevfously, 

In ~ ~ v ~ ~ b e ~  1980, a 

The l a t t e r  samples were for 
There I s  as yet  no 

CONCCllSIDNS 

Of the 21 bulldfngs suggested fo r  radon d a u g h t e r  measurements by DOE, 10 
buildings had  one or  more f loors  w i t h  the RDC greater than 0.01 hlL, as noted 
i n  fable  2, 
investigated f u r t h e r  t o  determine the annual avemge RDC, and the source of 
t h e  contamination m m %  be defined. Rased on v isua l  observation and 
discussions w i t h  the homeowners, i t  is possjhle t h a t  8 of t hese  111 b u i l d i n g s  
eontafra t a l l i ngs  frm the Dry Valley millcf te  17s the m o r t a r  o f  the extere'or or  
interdor" masmi-y. 

According t o  the protocol i n  the YPMIr", these buildings shou ld  be 
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The 10 b u i l d i n g s  l d s t e d  i n  T a b l e  3 do not exceed  any  cr i ter ia  f o r  radon 
d a u g h t e r  c o n c e n t r a t i o n s ,  a c c o r d i n g  t o  the measurements made by EPA, and o n l y  
one  o f  them had gamma exposure  rate g r e a t e r  t h a n  20 uR/h above background. 
i s  recommended t h a t  these b u i l d i n g s  be dropped from f u r t h e r  c o n s i d e r a t i o n  f o r  
any remedial a c t i o n ,  and t h a t  t h e  p r o p e r t y  owners be so n o t i f i e d  as soon as 
Po Ss, i b 1 e. 

It 

One b u i l d i n g  s u g g e s t e d  by DOE was n o t  surveyed  by EPA because  t h e  owner 
denfed t h e  s u r v e y  team pe rmis s ion  f o r  access. 
lQ8D and 1981,  however, s t r o n g l y  s u g g e s t  t h a t  the annual a v e r a g e  RDC could 
exceed  0.02 WL. 
c o n t r a c t o r  p rov ided  any e v i d e n c e  o f  t h e  p re sence  o f  mil l  t a i l i n g s ,  t h e n  some 
a d d j  t i o n a l  consul  t a t i o n  w i t h  the homeowner is probably ind ica ted .  
homeowner was in formed o f  t h e  r e s u l t s  by t h e  District S a n i t a r i a n  f o l l o w i n g  the 
'80-'81 tests, so u n l e s s  f u t h e r  a c t i o n  i s  con templa t ed ,  no further 
n o t i f i c a t i o n  would be r e q u i r e d .  

I n t e g r a t e d  measurments made i n  

If t h e  1983 e x t e r i o r  gamma r a d i a t i o n  s u r v e y  by the DOE 

The 
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LOCATlON IIfERAGE EXPOSURE R A T E  RADON DAUGHTER RADON WLR 
I OESCR1PfION (uncow., uR/h) (corr . ,  . uR/h)** CONCENTRATION ( p C i / l )  (3 1 

57 

118 

; 119 

120 

121 

124 

125 

127 

1 30 

, 

Apartment house, 12 unlts, 
crawl space, 2-story, 
wood-frame, brtck veneer 

Sfnglt family, ranch, 
ftnfshcd basement (Note 3) 

Sfnglt famlly resfdence 

Slngle famlly, ranch, 
f inlshcd basement, 

$Ingle family, ranch, wfth 
pwtf81ly- f lnf  shed basement 

Sln l a  fanfly, ranch, 
u n f h  shed basenen t , 
masonry veneer 

Sfnglt fwf ly ,  r5nchr 
ftnfshcd basement open 
to  grrdt, masonry veneer 

Single fanfly, cottage, 
with basement, wood frame 

Camrcrc fa1 buf 1 df ng, 51 ab-on- 
grade, sheet metal s l ld lng  on rear 
section, ffnlshed front showram 
(Note 4)  

apartment t 5  19* 
apartment 19 19* 
(both gnd. f loor )  --- 
upstalrs 24 
downstaf rs 16 
overal l  20 

ups ta  f rs 
domstairs 
overal l  

ups t a l  r s  
downs t a  1 rs 
overal 1 

upstairs 
dwns t a l  rs 
overat 1 

upstairs 
downstairs 
overal l  

upstairs 
downs t a  I r s  
overal 1 

front porn 

28 
23 
26 

41 
19 
30 

26 
19 
22 

25 
18 
22 

12 
11 
12 

19 

16* 
16* 
16* 

18 
15 
16 

20 
18 
19 

25 
16 
21 

19 
16 
17 

18 
15 
17 

13 
12 
13 

16 

0.0033 0.40 83 
0.0051 M Y  -- 
0.0034 1.7 19 
0.010 0.63 NV 
0.0067 1 . 3  52 

Owner refused pennfsslon f o r  radon 
survey; RPISU data from 1980-1981 
ava i 1 ab1 e. 

0.030 7.1 31 
0.018 4.6 39 . 
0.0011 0.20 56 1 
0.0095 2.7 35 I 
0.0053 1.5 36 1 
0.0033 0.56 59 
0.0076 1.1 71 
0,0056 0.03 67 

0.012 2.3 54 I 
0.011 3.4 33 
0.01 1 2.0 39 

0.0022 0.85 26 
0.W40 0.42 95 
0.0031 0.64 48 

I 

1 

0.0069 2.2 43 I 

w 
bJ 
4 

0.0047 1.4 32 



%'LR RADON DAUGHTER RAOON LOCWTlON \VERAGE EXPUSUKE RATE 
x O E S C R I  PT I U N  {uncor-., u?/ i l )  ( c o r r . ,  uR/h)**  CUNCENSRAT:OM ( p C i / l )  ( + ;  

132 Single fani;y, ranch, partially- u p s t a i  :s 13 13 0.0033 1.3 25 
f i n i s h e d  basement, \ / 2  naod frame, d o w n s t a i r s  .1 3 13 0.025 5.0 49' 
1/2 ni2ponr-y overall i 3  13 0.014 3 . 2  44' 

137 Comercial garagc w i t h  at tached office 
office, s lab-on-grade ,  wood f?ame/ 
iiiascnry 

13 13 0.0034 0.54 6 3  

1 4 4  Single family, tri-level,' mstn floor 'I 4 14 O.GDB$ 4.6 
masor,ry veneer downs t a i r s 13 13 0.01 1 5 . 9  i 4 ;  

i 
overall 14 14 0.0098 4.8 20i 

** Scintillatometer readings corrected t o  pressurized ionization ctlatliber measurements by the following relations: 

EPA measurements: 

Bendlx F.E.C. measurements: 

scint ( C O R R )  = (w.43 rc:nt (UNCOUX) + 7.73 

scint (CURR) = (0.44 s t in t  (UHCORR) 4 6.1) 

scint (UNCORR) = scintxlloriwter reeding,  in u R / h  

uR/h 

uRJh 

where: scint (CORR) = actual exposure rate, i n  uR/h 

* Fiessu~ernents mad8 by Bendix FScld Enginecrl~g ::orp. for WJE/S~JAO 

%ate 1.  Front door was open when survey team errivecl; moderate breeze 

:;ate 2. Rear (south)  door was open when survey team arrived; moderate breeze; messy-ements i ~ a d e  in northwest bedroom, 
f a r thes t  f r o m  the open door 

:tote 3. Clving room wtndow rjpen when survey team arrived; moderate breeze 

hoce 4. Sample taken f r om f ron t  showroan, which  was re:atlvely t i g 9 t ;  fear area very drafty 
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Table 2. 

Montijcel t o  Proper t ies  with Radon” Daughter Concentrations 
Greater Than 0.01 W t  (EPA measurements, June 1984) 

~- -~ 

RADON D m  RADON WLR* IN- 
(WL) 

2** ..----- u p s t a i r s  
LOCATION CONCENTRATION (WL) (pCi /1) (% 1 

downstairs :: K ::: E 0.0022 

6 u p s t a i r s  0.010 2.1 50 --c--- 

downstairs 0.0093 3.0 31 0.001 6 

9 ground f l o o r  0.0068 3.9 17 _-I--- 

basement 0.01 3 3*3 38 0.010 

16** ground f l o o r  0.016 3.4 46 0.014 

39 ground f l o o r  0.015 3.3 46 0.0099 
has emen t 0.016 4.3 38 ....---- 

118** ground f loor  0.0034 1.7 19 --“L-.. 

basement 0.01 0 0.83 NV 0.0046 

120 ground f l o o r  0,0069 2.2 43 
basement 0.030 7.1 31 

------ 125 ground f l o o r  0.012 2.3 54 
bas erne n t 0.01 1 3.4 33 0.0056 

132 ground f l o o r  0.0033 1.3 25 0,001 8 ------ basement 0.025 5.0 49 

downstairs 0.011 5.9 19 0.016 
144 ground f l o o r  0.0086 3.6 24 --..--- 

*WLR = work ing  level r a t i o  = ( 100 WL 1100 
( Rn,  i n  pCi/ l  1 

*suspect bui 1 d i n g  n o t  adequately closed 
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Taahle 3. 

Montitello Properties Not  Exceeding Incllrsfon Cr i te r ia  fo r  Remedial Action 

LOCATION 
--YT--- 

15 
28 
394 
57 
121 ** 
124 
127 
130 
137 

ADDRESS 
-33% S i 1  verstone East 
65 North 1 s t  West 
197 S. U P % R ~ W I  Dr. 
180 South Main St. 
65 East 1 s t  North 
(no # I  Sflverstone East 
301 Siverstone East 

’86 Gde5t 3rd South 
e;m C i r c l e  ~ r .  

600 North Main St. 

-* 
DESCR IPTI: ON 

S i n g l e  family, ranth styre 
Single family, ranch s t y l e  
Single family, cottage 
Commercial building, warehouse 
12-csnit apartment Rouse 
Single farnjly, ranch style 
Single family, ranch style 
Single famfly, co t tage  
Comercia? building, retail 
Commercial b u l l  dlng, garage 

- 
v o  radon dau 

-A+ one mom showed an average exposure ra te  greatev t h a n  20 uR/h above 
back ground 
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EPA SURVEY OF POSSIBLE MlLL TAILTKGS CONTAMINATION IN 

MONTICELLO, UTAH 

JUNE, 1984 

APPENDIX A 

I n d i v i d u a l  Location Data Sheets 
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NO PHOTO AVAILABLE 
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.... 
3 35 

NO PHOTO AVAILABLE 

6 / 1 9  - 2 9 / 8 4  O.OO042 -- 



336 

NO PHOTO AVAILABLE 

11/20 - 12/1/80 0.074 -- 
-- 6 / 2 1  - 29/84 0.010 msEm 0.013 3 . 3  

Fm 0.0066 3 . 9  



337 

NO PHOTO AVAILABLE 



338 

NO PHOTO AVAILABLE 

6 / 2 0  - 2 9 / 5 4  0.014 -- 
0.016 3 . 4  
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NO PHOTO AVAILABLE 

. ,  . -  
. .  

. . .  

.I 

. .  
t 

nona 

: 197 South  Uranium Pr. 

(rear house )  

~ T ~ / S T A E  : =ticello, Utah 

: San Juan 

mv~y mm : June-20, 1964 
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NO PHOTO AVAILABLE 



3 4 1  

NO PMOTO AVAILABLE 

6 / 2 1  - 29/84 0.0099 -- 

: 248 South Eiain St. 
I 

CIT~/STA= : Mont ice l lo ,  Utah 

COUEJTY : San J u a n  

m~ : June,21, 1984 

~~~ : A u / h r a n  
corrected uncorrected 
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3 4 3  

-+- 

(=ITY/STATC~ : Monticello, U t a h  

carw~y San Juan 

S~JRVEY mm June.20, 1984 

: StevensonIBoyd 
corrected uncorrected 

42 80 HIG 
. Hos n/a n/a 

ux; n/a n/a 

m m m  OF : Living Room 
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N3 PHGTO AVAILAB6.E 

9 /28  - 10/12/81 0 , 0 3 2  -- ( c l o s e t )  mmm ~m 



345  

NO PHOTO AVAXLABLE 

DATES WL 

6/19 - 29/84 0.0022 -- 

' 8 -  fa? 
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NO mo'ro AVAILABLE 

. .  

. -  
DOE 8121, EPA 80245 -- 
_I....-. 

( n o  $5) S i l v e r s t o n e  Eas t  

-_I 
--- 
H o n t i c e l l o ,  Utah 

San .Juan 

June .19, 1984 

Au 1 Dur an 

_II.._ _____ 

-. 
corrected u n c o E T F i Y T  
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,$R~/SIE yo. DOE #I24 EPA ----I 

r n T  No.: 
m m  : 301 Silverston;. West 

arJ/smm : Monticello, Utah 

CCUNT~ : San Juan , 
SuRvEy D A ~  : June.19, 19S4 

~~0~ : Stcvenson/Boyd 
corrected uncorrected 
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. 

5/19 - 29 /84  0.0056 ._lll 
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NO PHOTO AVAILABLE 

6 / 2 0  - 2 9 / 8 4  0.0048 -- 

~ T ~ / S T A ~  : kfont ice l lo ,  U tah  

a m  : San Juan 
QZ,TE a June ~ 2 0 ,  19S4 

mmw Au/Duran  
co r rec t ed  uncorrccted 

ZiIG 15 16 

0. DO40 0 .42  WETEFT 
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. 

- : 97 R'otth 2nd West 

~ T ~ / C J A ~  Monticello, Utah  

: San Juan 

D A ~  : June 19, 1954 

: Nyberg/Ball 
c o r r e c t e d  uncorrected 

f l IG 18 24 

HOG n/ a n/a 



352  

NO PHOTO AVAII,P.RLE 



3 5 3  

DhT!XGRATE!3 RAM3N/’DALKXER PE- 

Rn, pCi/l DATES WL 
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EPA SURVEY OF POSSIBLE MILL TAILINGS CONTAMINATION IN 

MONTICELLO, UTAH 

June, 1984 

APPENDIX B' 

Standard Operating P r o c e d u r e s  
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Ic terpretat ion of Conyuter Printout f o r  
Indoor  Radon Progeny Samp? i ng  Results 

d 

Loration Code and Pur! Number 
The f i r s t  coluan on the  p r i n t o u t  contains a f ive-d ig i t  code ubich 

in j i ca t e s  the sam?le location. I t  i s  fGllowed by a two-digit nuzher which 
shorYs t h e  ' ' run nuinb2r" or sample nmber, a t  t h a t  location. Samples a t  a g i v e n  
Iccat ion a re  numbered in chronological order o f  col lect ion.  
Invalid Sznple Results 

Individual sample r e su l t s  may be invalid f o r  d number o f  reasons. Such 
resu l t s  are designated on the p r i n t o u t  by a n o t a t i o n  " N V - X "  followinEj the 
"G!orkir,g Levels" column. The  "11V" nota t ion  indicates "not  v a l  i d , "  and the 
d i g i t  codes, indiczting the reason, are a s  folloHs: 

N V - 1  No rwasurzble "off"  f l w  rate a t  the  cnc! of s a n p f i n y  
period due t o  pump fa i lure ,  "plugged" f i l t e r ,  e tc .  

NV-2  Insuff ic ient  exposure t o  r adon  progeny; i.e., less 
t h a n  one w o r k i n g  level l i t e r  measured f o r  the 

Ki f -3  I n v a l  id average riorking level due  to  insuff ic ient  
time 1 apse between sar rp l?  CO? lection. 

NV-4 Errcr made during TLD readout.  
NV-5 DanageG f i l t e r  or sarnpl iny head. 
W - 6  Hi 5ce11 aneous. 
N1'-7 RPISU samplers run simultaneously i n  d i f f e ren t  a r 2 a s  

o f  the sane l oca t ion .  

' smpl ing period. 

NV-8 RPISU o n l y  r u n  d u r i n g  ""working hours." 
study. NV-9 Special  

NV-O RPISU c 
. Invalid sample resu l t s  

t h e  sampie, b u t  inva? 
working 1 eve1 . 
Smple  A v e r a g i n g  

ock fa i lure .  
appear on the printout 
d resu l t s  a r e  n o t  inc 

i n  order t o  maintain a record o f  
uded i n  calculat ing the averase 

The "Averacjc K o r k i n g  L e v e l "  appears on t h e  right-hand s ide of the page a t  
t h c  l a s t  sailiple f o r  e a c h  d i f f e rcn t  location. This i s  a simple a r i t hae t i c  
a v e r a g e  of a l l  t h ?  individual w o r k i n g  level rr;easurelcents a t  t h a t  Iacstiorl. I t  
i s  r w t  a tine-weighted average. tiote t h a t  "NV" results are not  inc lwl td  i n  

t h e  kverage Llorking L c v e l  . 
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OPERATING INSTRUCT 

ORP-LVF SOP 1 

ONS FOR THE EPA i r o R m c ,  LEVEL K O N I T O R  
(With Top-:.iounted Timer) L 

I 

Purpose and  Pr inciple  of Operation 

This instrument, formally known a s  the R P I S U  (Radon Progeny Integrating 
Sampling Unit), i s  designed t o  measurg the a l p h a  pa r t i c l e  energy f r o m  airborrie 
rzdon progeny, o r  dzughters. T h i s  alpha energy i s  then coriverted t o  uorking 
level urr i ts ,  a eonifiiunly-used measure o f  the  health hazard fron the radon 
progcny. Unlike most working level samplers, the  RPIS11 measures the aver-acje, 
c r  integrated,  working level over a p w i o d  of days, rather t h a n  taking 211 
instantaneous reading. 

A small pu:r,p pul l s  a i r  t h r o u g h  t h e  detector head, shown i n  exploded v icw in 
Figure 1. The par t icu la te  radon daughters are trapped or1 the  f i l t e r  paper .  
As t h e  shcrt-l ived daughters decay, t h e i r  alpha enzrgy is deposited in the 
themolumincscent dosimeter, o r  T L D ,  adjacent t o  the f i l t e r .  A second T L ~ ,  
shielded fron the f i l t e r  by a metal washer, resporids t o  the m3rc penetrating 
r,annna radiation from externa? background. The reading on the  second (gaii:j;a) 
T L D  i s  subtracted fron t h a t  on the f i r s t  one ( the  a lpha  TLO) t o  give a net 
r e z d i n g  due t o  a l p h a  energy from the f i l t e r e d  radon daughters, 

The TLU material has the  property of absorbing radiation energy, then c ~ i i t t i n g  
a proportional amount o f  l i g h t  when i t  i s  heated l a t e r  under controlled 
conditions. Therefore, the  detector  heads must be sent back t o  tile EPA 
laboratory,  where t h f y  are  t a k n  apar t ,  t he  TLD‘s removed, arid “ r e a d  out’’ i n  a 
special instrument t o  measure the ainc~iint of l i g h t ,  and consequently the amount 
of radiation energy absorbed d u r i n g  the  saii ipling period. Kncwirlg the 
radiat ion energy absorbed and the volume of a i r  sampled, t h e  average wcrkinq 
level, d u r i n g  the s a p l i n g  period can be calculated. 

O p e r a t i n g  Procedure 

To s t a r t  a sample: 

1. Plug the sampler in to  a 115-volt AC outlet .  The sampler h a s  about th ree  
, .Feet of cord, which may have been tucked i n t o  one of t h e  vent i la t ion holes a t  

t he  bottsn of the sampler. I f  
i t  does n o t ,  see ”TrouSleshooting” section. 

The sampler should s t a r t  t o  r u n  imniediately. 

2. Record the loca t icn ,  s t a r t i n g  da te ,  and s t a r t i r i g  r e a d i n g  from the rur:iiing 
t i n i t  meler, o n  the d a t a  envelope which c o n t a i n s  a safi!pIing h m d .  (See F igure  

3. Placc  he s a m p l i n g  head  i n  t h e  end O F  the  a i r  in le t  t u b i n g .  The 
conncction i s  a twist-lcck f i t t i n g .  ( I n l e t  t u b i n g  may be tucked i n t o  one o f  
?hi? vcntilation holes a t  t h e  t o p  o f  t h e  sampler..) 

2 )  Also record the RPISU pump nu’ In b er .  
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4.  Allow the pump t o  ruri for  a r:iinute or tvro, then i n s e r t  the f 1 0 ~  rnster 
f i t t i n g  into the o2en end o f  the  sani;llinS head. Record the f l o w  rdte  ( i n  
l i t e r s  pcr minute) on t h e  envelope. Alsc rcdcrd the Ident i f icat ion nurnbcr- or 
l e t t e r  of  the f low  meter ( t h i s  i s  w i t t c n  on the inside of the khite backing, 
J n d  i s  read t h r o u g h  the luc i t e  body of the  meter) and  i n i t i a l  the envelope. 
Disconnect the f l o w  meter ( d o  no t  co l lec t  savpFe t h r o u g h  the f low Keter). 

To t a k e  a,sarnplc off: 

1. Take a f l o w  r a t e  measurrnient as  a t  the start  of samplirig.  (See ij under 
"Troubleshooting" section i f  puinp i s  ' n o t  running). 

2. 

3 .  
using the preaddressed padded envelope furnished. 

Record the pertinent d a t a  i n  t h e  "End of Sanpl i n g "  colum on the envelope. 

Replace the sampling head i n  the envelope, and mail t o  the EPfi Izboratory, 

ng : 

the infomaZion on the d d t d  sheet be f i l l ed  in. 

Handy hints and troubleshoot 

1. I t  i s  essential  t h a t  - a l l  

2. The u n i t  i s  designed for  indoor use mly. 

3. A weekly sampling period i s  reccztninerided, although a few days longer i s  
okay i f  dusty .conditions are  nct encountered. P. saapling head should n o t  be 
l e f t  on the s w p T e r  f o r  more t h d r i  two we?%s. 

4. The pump i s  protected by both pressure d r o p  arid thermal overload s;li:cties, 
b o t h  of which are  bypassed by a reset  bu t ton .  If the f i l t e r  becoc.ies clog5t"d 
from d u s t ,  smoke, or  cther par t iculates  i n  the a i r ,  the unit will s h u t  o f f  
wher, the a i r  f low drops below 1.0 lpm. Therefore, i t  is suggested t n a t  a 
sampling location with relat ively clean a i r  be selected,  since the w i t  i s  
qu i te  sensi t ive i n  t h i s  respect. For exmple,  rooms with a heavy concentra- 
t ion  of c igare t te  smoAe have been kncwn to s t a l l  the stlrnpler a i tEr  a 
re1 atively short sampl i n g  time. 

5. I f  the sampler goes off for  any reason, such as a povrer o x t a g ? ,  from being 
un?lugged, frorn a pressure o r  thermal overload, e tc . ,  i t  will  res ta r t  - auio-  
matically \rhen power i s  restored. I f  i t  i s  not r u n n i n g T e e s s  :he res ta r t  
button, accessible t h r o u g h  one of the t o p  vent ho les ,  and observe t h e  sam;ller 
f o r  a t  l eas t  f i ve  iiiinctes t o  be sure i t  continues t o  ruii. I f  i t  shuts o f f  
w i t h i n  a few mfnctes the f i l t e r  i s  proba5t.y overloaded, as discusszd iibove, 
and  the head nust be changed. 

6. I f  a head i s  removed under the above ccnditions, be sure t o  take the "cf f"  
flow rdte  reading. This can be done by holding the reset  button down l o n g  
enough t o  o b t a i n  the reading with the floi;; r a t e  meter. Both "on" a n d  " o f f "  
f lorr  ra tes  are  essent ia l  t o  calculate the working level. c _ _ _ I I -  Do n o t  record t h e  
" o f f "  flow as zero,  unless the pump i s  cmpletely broken. 
I_ --I_ 
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NOTES: 

5 INITIALS: 

ALPHA TbQ bk GAMMA TLB #: 

L J 

3” x 5” manila rlnvelope 

Da ta  t o  be entered a t  the tiine the TLD f i l t e r  hc lde r  units at-? p r e p a r e d  f o r  
use: 

F i l t e r  : number stamped on f i l t e r  holder 
_e_..--- A 1  ha TLU : r,uc,ber o f  T L D  d i s c  nearest the f i l t e r  
G a m a  T1.D : nueber of TLD disc above s teel  washer 
I n  a d d i t i o n ,  the  p r e p a r a t i o n  d a t e  shw d be stzzped m d e r  “ W T E 5 . ”  

__I-_-I 

-11_1 

D a t a  t o  be entered by f i e l d  personnel a t  t 

Pu:np : number on a i r  pump motor 
-. Location code: nunbzr assigned t o  t h e  

me o f  use: 

sairiplinj  location, and 
l o c a t i o n  address 

~ S t a r t  _̂I of sample: --- enter  a l l  d a t a  in the  cclurnn - d a t e ,  t i i ne  meter r e a d i n g  
( t o  nearest 0.1 hr),  f l o w  ra te  through the fi1te:- ,  
rotameter number used t o  determine f low rate, a n d  
i n i t i a l s  of person instal l ing t h 2  sampler. 

enter  a l l  d a t a  i n  colurnn - sane as  S t a r t  Coluinn End o f  saEple: 
Notes: 
I__._ _____ 

afiy coiimrr;ts on sarnpl et- operation, e tc .  

Figure 2 Individual TLD sampler f i e l d  record (envelope) .  



361 

FlGUre 2 Sampllng Conflguratlon f o r  Rador! end Rador, Daughter- ;  
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inks the f r o n t  04  the f i l t e r  holder. The rots 

center  o f  the b a l l .  

i n s e r t e d  i n  the f i l t er  
should be run only ton  

t eye level # a d the reading should Be 

r e  the flow may be ~~~~c~~ by use 8 
hen making t h f r  

If t h e  f l o w  pate  exceeds the 

ady for sampling. 

n i t o r f n g  k 9 t 1  turn  i t  on, and r e s e t  5 ,  Remove the s t o p w a k h  fro 
i t  t o  zero, A l s o  note 

thev canvenfe 
h and the  pum 

6 .  A t  exact7y 5 m’lnuteo elapsed bf .  Reconnect the 

e c t  the f l t t i n  
uatfoa. Camf 
ter ,  using the 
t h  the COll@Ct 
ratBon for C8U 

1. 

a. 

3. 
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stopwatch). 
sampling t o  the s t a r t  of counting, i n  minutes, and record i t  on the 
data form. 
even minute a f t e r  sampling. 

When the count f s  complete, record the t o t a l  sample counts and the 
count t ime (10 minutes) on the data fonn, The “POWER“ switch should 
be turned t o  “OFF” and the s c i n t i l l a t o r  tray and sample removed from 
the counting chamber. The system i s  now ready t o  receive the next 
satnpl e. 

If necessary, ca lcu late the delay from the s t a r t  o f  

Note t h a t  i t  i s  most convenfent t o  begin the count OR an 

4. 

5, Calculate the actual f lowrate, i n  l i t e r s  p e r  minute, from the 
re1 a t i  on : 

Flowrate - (Roto Rdg) x (CF) xd29.92/Bar. Press. 

where: Roto Rd i s  the rotometer reading 
d e  correct ion factor for the rotometer, noted on 
%e c a l i b r a t i o n  s t i c k e r  on the side of the rotometer. 
Bar. Press, i s  the uncorrected l o c a l  barometric pressure, 

obtarned from the altimeter/barometer i n  the k i t  

Record the actual  f lowrate on the data form. 

6. Calcu7ate the counting e f f i c i ency  of the counting system from the 
ire1 a t i  on : 

Eff. cpm of check SOUPCe 
dpm o f  check source 

i s  the count r a t e  o f  the standardized, e lect rop lated 

i s  the t r u e  d fs in teg ra t i on  rate o f  the alpha source, 
a p a source measured during system checkout 

? no ed on i t s  storage container 

9% 

Record the e f f i c i e n c y  on the data form. 

Calculate the radon daughter concentration, i n  u n f t s  o f  working 
leve l ,  frcm the re la t i on :  > 

7. 

Y L -  
. I  x mowrate 

where: Sam le c i s  the count rate Qf  the sample 
6l?%-f! the background count rate,  obtafned during 

IL X i s  t h e  Kusnetz factor from Table 1, based on the delay 
period, i n  mfnutes, frons the end of sampling t o  the 
laid-point o f  the count per iod 
Ef f .  lis the system counting ef f ic iency (catculated above) 
m e  l e n  th  i s  5 minutes 7 % k 3 F d h s  calculated above 

at 

Record the YL on the data forWi. 



hiin. Factor - Min. 

41 148 

42 146 5 2  

_-- _I_ 

40 150 50 
51.  

41 144 53 

G4 142 54 
45 140 5 5  

47 136 5 7  
4 6 134 58  
r*9 132 59 

46  138 56 

ractor )lin. Factor - H i n .  - Factor 

130 60 110 70 90 
128 61 108 71 83 

124 63 104 73 85 

120 65 100 7 5  83 

118 66 9E 76  El’, 
116 67 96 7 7  81 

1 1 2  63 97 7’ )  76 

126 62 106 72 57 

1 2 2  64 102 74 84 

114 66 94 76 78 

IIin. 

80 
81 

82 
83 

- 

a4 
as 
86 
87 

88 
89 
90 

7 5  
7 L  

7 3  
7 1  

63 
6 8  

66 
(15 

6 3  
61  
60 
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Evaluation o f  the Radon Sample 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Assure tha t  #he counting system (EDA Instruments, Tnc. model 
RDA-200) has been checked and found operational, s n d  t h a t  a t  l ea s t  4 
hours have elapsed since the a l p h a  sc in t i l l a t ion  ce l l  was f i l l ed .  

Turn the countfng system "OFF'," open the counting chamber, and 
remove any s c i n t i l l a t o r  trays o r  c e l l s  from the chamber. Place the 
ce l l  t o  be evaluated Into the chamber, window side down, a f t e r  
removing the protective plast lc  cap. 
w i t h  the extended chamber cap. Set the "TIME ( M I N I "  selector t o  10 
minutes ( f o r  a 10-minute count) and t u r n  the "POWER" switch to  
"INT." Wait a t  l ea s t  2 mfnutes for  any residual l i g h t  activatfon t o  
die away. 

Reclose the counting chamber 

Press the "START" button to  i n i t i a t e  the count, and  note the date 
and time of the count on the data dotwi. 

When the count i s  complete, record the count on the data form and 
repeat steps 3 and 4 u n t i l  three lO-minute counts have been 
recorded. 
f o r  t h i s .  

Alternatively, one or  more 30infnute counts may suffice 

Turn the countfng system "OFF" and remove the ce l l  from the counting 
chamber. 

Calculate the numbep of hours of decay of the sample, from sample 
collection time to  the mid-point of the counting period, and record 
i t  on the data form. 
and record I t  also. 

The system i s  now ready to  receive the next sample. 

Calculate the average of three sample counts 

Calculate the radon concentration, in units of gfcocurtes per l i ter ,  
from the relation: 

Radon pCi/1 = sample cpm - bkg cpm 
CF x Flask Volume (1)  x decay factor 

i s  the average count ra te  of the sample 
the ce l l  background count r a t e  

e average cell/system counting efficiency, i n  unCts 
'i3T cpm/pCi, obtained from the most recent calibration 
(typfcalty 3-41 
Flask Volume is 0.16 liter (average for mdel RDX-013 cells)  * an t e m -pofnt o f  the counting period, t k n rom the 
table on the data form, or  calculated by e0B-g0756t, where 
t I s  the decay t ine  In hours 

actor i s  based on the time between sample collection 

- 
Record the radon concentration on the data form. 

Calculate the working level ra t io ,  often called the "percent 
equitfbrium," as follows: 
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where: #L and Radon pCil/l are - 
ecard %Re equdl fbr im on the data fo 

Lu57 s ,  W.F., Jr., Alpha %cIntillat.ton Counter 
Radon,* Rev. sc , 686-583 (1957) 

072 

ThTQ 

n71 
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APPENDIX A ***********+ 
E 

RADON/RADON PROGENY FIELD MONITORIEX KIT # 

. .. 

. 
- - ZERO Centurian Carrying Case,  lock no. 

- -Scintillation Counter, EDG Instruments model RDA-200, s/n (EPA# 1 
with - -Alpha Scintillation Cells 

-Scintillat 
c - 1-Power Supply, 115 Vac - -Svagelok Quick- Connect Tube Fittings 
1-Standard Scintillation Call, s/n 
1-FM Tube Housing Cover (used  when coun:ing cells) 
1-PM Tube Housing Cover (used when counting filcers) 

1-Instruction Hanual 

- 

1 
- - -Alpha Check Source (isotope , s/n 
c 

L - A i r  Pump, Staplex model. , s/n (EPAQ 1 
-Air Pump, - 
I -Flow Measurement Stoppers, for 25-mm filters, with Luer-Lok fittings 

-Filter Holders, 25mm, open face, with Luer-tok fittings 

-Filter Holders, 2 5 m ,  open face, with 1fG" barb fittings 
I -  

- -.Filter Holders, 2 5 m ,  in-line, w i t h  1/4" barb fittings 

-Rotameter, Dwyer model VFA-22 ( 1, ORP-LVF 6 

I -Rotameter, Dwyer model VFA-23 (0.6 - 5 lpm), ORP-LVF # 
- 

-Rotameter, Dwyer model VFB-68 (3-30 Ipm), ORP-LVF # 
-Boxes, Millipore filters, 100 e a . ,  25m, micron (type ) 
- 

-Spare her-Lok/barb fitting, male 

- -Spare Luer-Lokfbarb fitting, female 
- -Digital Electronic Stopwatch, with case,  ORP-LVF # 
- - A I  c i m e  t e r/Ba rome t e r 

- -Kitchen Timer, spring wound, 60 minute 
- -Hand Vacuum Pump, Nalgene "Mityvac" 

with case 

- 8-Spare "C" Batteries (for EDA) 

- 3-Spare "AA" Batteries ( f o r  stopwatch) 

L I-3-Prong to 2-Prong t / c  Adapter Plug 

- 1-Extension C o r d ,  8 '  

1- Tweezers - 



368 

ORP-LVF SOP # 13 
6 

PROCEDURE FOR ACOUISITIQM AND EVALUATION 

Short-term or "gmb" samples are used t o  determine the concentrattons o f  
radon (Xn-222) gas and radon daughter products i n  ambient a i r  a t  Q s i n g l e  
point  i n  tfme. By appropriately c o n t r o l l i n g  the environment i n  w h i c h  the 
samples are taken, these instantaneous results are often used t o  estimate 
long-term averages, though t h a t  i s  beyond the scope of this procedure. The 
fol lowing describes the acquisition and evaluation o f  grab samples o f  radon 
and/or radon daughters  i n  ambient a i r  using the monitoring k i t  assembled by 
ORP-LVF. The cantents of the k i t  are listed I n  Appendix 1. 

acquisition o f  a melaru~ed wl e o f  a l p .  Y h i l e  the two quantit'les are 
masured separately, b a t h  types o f  samples 
convenience. 
t h r o u g h  a ~~~r~~~ f i l t e r  (Millipore type HA, 0.45-aPi 

% I .  
the sampling. 

Grab sampling Pop radon andjar radon daughters basically involves the 

For the radon d a u g h t w  sample 

An adr pump capable of dranlng from 1 t o  18 l i t e rs  per r n f n u t e  i s  

In this procedure the Kusnatz Technique IAhISI73) i s  preferred, but 

In the Kus t z  technique, the f i l t e r  i s  counted a t  

The f i l t e r  i s  subsequently evaluated by a lpha  
scintillation t o u n t f n g  the radfoactive decay ~f the particulate tadan 
d a u g h t e r s .  
o the r  techniques such QS those developed by Tsvoglou (Th70, 711, o r  Xolle 
(Ro32) can also be used, 

d u r i n g  a period from 40 t a  

t f m e  ~ e ~ ~ ~ @ n  the end of the 

n e  concentration of radon gas i s  determined using an a lpha  scinti l latfon 
cel l ,  sfm-flar t o  the design of kucas ILu571, i n t o  which a known volume o f  
filtered a i r  i s  dram. 
hich the radon ~ a u g h t e ~ ~  grow fnt secular ~ ~ ~ i l i ~ ~ i ~ ~  w i t h  the radon, the 

cell i s  evaluated by counting the sctnti 11 a t i o n  events e The radon 
concentration i s  calculated from t 
counting efficiency, the cell v o l m ,  and the ~ o ~ ~ e ~ ~ i a ~  factor for 
radioactfve decay bet 

After B ~ ~ i ~ i ~ ~  period of a t  least 4 hours, during 

u n t  rate, the predetermfned system 

5 of sampling and ~ ~ u n ~ i n g ~  

There are four distinct, sequential tasks used t o  obta in  simultaneous 
"grab" samples o f  redan gas an i ts  particulate daughters, First, the 
countfng system Is standardize by Pnakdng background C O U n t s ,  ~~~~Q~~~ by 
counts o f  the standaml i n t f l l a t i o n  cell (provided w i t h  each counting 
system) and an ~ l ~ ~ t ~ ~ ~  i s k  source of kn n alpha emission a c t i v i t y .  
Second, the sample i s  acqutred by connecting the f i l ter  h o l d e ~ ,  r c i n t l l l a t i o n  
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cel l ,  and a i r  pump f n  series. T h i r d ,  the f i l t e r  i s  evaluated t o  determine the 
radon daughter concentration by the Kusnetz technfque. 
scintillation cell is evaluated t o  detenine the radon concentration. 

F ina l ly ,  the a l p h a  

Counting System Checkout Procedures 

1. Remove the counting system (EDA Instruments, Inc., model RDA-200) 
'from the carrying case, set  i t  upright on a convenient surface, and 
t u r n  the m a i n  power switch to "INT" (internal battery power). The 
"LIGHT" warning f l a g  will show red when the instrument f s  f i r s t  
turned on, b u t  should disappear when sampling is initiated. I f  i t  
does no t  disappear, check f o r  l i g h t  leaks i n  the c o u n t i n g  chamber. 
Set the "TIME ( M I N I "  selector to "10" ( f o r  a 10-minute count) and  
depress the "SAMPLE" push-but ton while observing the "BATT" 
(battery) naming f l a g .  If the flag shows red, even momentarily, 
reolace the batteries accordina t o  instructions i n  the RDA-200 
Operation Manual. 
the "RA" position. 

Check to see t h a t  the "RA-AM" switch i s  always i n  

2. Turn the 'POWER" switch t o  "OFF," open the counting chamber, and 
remove the standard tes t  cell (normally stored i n  the chamber when 
the instrument is n o t  i n  use). Record the serial number of the cell 
and the standard c o u n t  rate i n  the "Comnents" section of the d a t a  
fonn (see example, Figure 1 ) .  Place the cell i n t o  the counting 
chamber w i t h  the window side inward and reclose the counting chamber 
w i t h  the f l a t  chamber cap and threaded r i n g .  Wait a t  least 2 
minutes for any residual l i g h t  activation t o  die away, t u r n  the 
'POWER" switch t o  "INT," press the "SAMPLE" b u t t o n ,  and  record the 
accumulated counts af ter  10 minutes i n  the "Coments" section o f  the 
da ta  form. Repeat the count, and  record. (Note: The red i n d i c a t o r  
l i g h t  located beneath the "START" b u t t o n  will b l i n k  continuously 
dur ing  the counting period, b u t  will go o u t  when the count i s  
comp?ete. The numeric, 5-d ig i t  disp7ay will appear when "SAMPLE" i s  
depressed, b u t  the 4 most significant d i g i t s  will disappear af ter  a 
few seconds i n  order to conserve battery l i f e ;  t o  read the f u l l  
display a t  any time, merely press the "DISPLAY" button). 

Turn  the "POWER" snitch to  "OFF," open the counting chamber and 
remove the tes t  ce l l ,  and select-a scinti l lator t ray from the kit. 
Remove the black plastic cap from the scinti l lator tray ( j f  
present), carefully place a clean filter paper i n t o  the tray (using 
tweezers t o  handle the f i l t e r ) ,  and Insert the scinti l lator tray 
i n t o  the counting chamber. 
threaded retaining r i n g ,  wait a t  least  2 minutes, and push "START" 
for a 10-minute background count ( t h f s  count w i l l  be used as the 
background count f o r  subsequent f i l t e r  counts for radon daughter 
measurements 1" 
on the da ta  form, 

3. 

Replace the f l a t  chamber cap and 

Record the background count i n  the appropriate block 
Repeat the count, and record. 





4. Repeat step 3, using the standardized electroplated disk a lpha  
source i n  place o f  the f i l t e r  paper, t o  o b t a i n  two 10-minute counts 
f o r  use i n  calculating the counting 'systm efficiency. 

Repeat step 3 f o r  each alpha scintillation cell whfch w i l l  be used 
t o  make f i e l d  measurements, i n  order to obtain the background count 
rate for each cell .  Note t h a t  the extender cap for  the countlng 

"chamber 4 s  required for  counting ce l l sp  iln place of the f l a t  cap, 
and t h a t  30-minute counts  for  cell background are preferable t o  
l o - m i n u t e  counts whenever possible. Record the cell (or f l a s k )  
background counts and  count times i n  the appropriate block on the 
da ta  form. 

5. 

Note on a lpha  scintillation cell preparation: each a lpha  scintillation 
cell should be evacuated [usino the hand vacuum DumD i n  the rnonitorfno k i t  o r  
some other appropriate vacuum iource t o  remove the current radon sampje) a t  
least  4 hours before comencing the next background count, t o  allow any 
residual radon daughter actfvfty to decay away. For measurements o f  radon i n  
the range comnonly found  i n  residences (about  1-10 pCi / l ) ,  the background f o r  
any cell should not exceed 1 cpm, a l t h o u g h  higher background count rates may 
be tolerable for  hfgher expected radon concentrations. If the background i s  
excessive, the cell should be re-evacuated or purged w i t h  aged a i r  (or dry 
nftrogen) and allowed t o  stand 2-4 hours before m-evaluating the background 
count rate. 

. Sample Acquf sition 

1. 

2. 

3. 

4. 

Enter the owner's name of the loca t lon  to be sampled, the address, 
survey date, and your name (as surveyor9 i n  the appropriate spaces 
a t  the t o p  of the da ta  f o n .  
surveyed, and  additional forms as required. Also enter the 
uncorrected barometric pressure, obtained from the 
altimeter/barometer In the k i t ,  i n  the appropriate space on the 
da ta  form. 

The pump (Staplex model 8N rechargeable type o r  equal 1 shou ld  be 
ful ly  charged f o r  proper aperatfon. 
i t  1s connected t o  115V ac power, as damage may result. Four t o  
elght hours o f  charging i s  usually sufficient for  normal operation. 

Use one fora  for each structure 

Do not operate the pump while 

Connect the pump, a lpha  scintillatfon cell ,  and the filter holder 
assembly (containing an unused membrane f i l t e r ,  Mf 11 ipore type HA, 
0.45-micron pore sire,  2 5 - m  diameter) as shown i n  Figure 2. 
Connections to the cell a re  made w i t h  mate Twagelok quick-dfsconnect 
f f t t i n g s  which must be pressed ffrmly fnta the female connector 
until a dfstinct "click" ? s  heard. A l l  other f i t t f n g s  should be 
checked to assure they are g a s - t i g h t .  
pump number, f l a s k  or cell number, rotmeter number, and counter 
serial number on the da ta  form. 

Record the sample location, 

Using the rotmeter and the spectally wsdjffed rubber stopper 
provided i n  the monitor ing kit, measure the f n i t i a l  a i r  f low rate 
through the sampling t r a i n  by pressing the rubber stopper firmly 

I .  
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