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1 .0  INTRODUCTION

The  N iaga ra  Fa1 l s  S to rage  S i t e  (NFSS)  i s  a  U .S .  Depa r tnen t  o f  Ene rgy

(oOs )  f ac i l i t y .  The  s i t e  cove rs  app rox ima te l y  191  ac res  and  i s  used

fo r  t he  s to rage  o f  r ad ioac t i ve  res i dues  and  con tam ina ted  so i l s  and

rubb le .  The  s i t e  i s  l oca ted  app rox ima te l y  10  m i  no r t h  o f  t he  C i t y

o f  N iaga ra  Fa l1s  and  l i es  w i t h i n  t he  Town  o f  Lew is ton ,  New Yo rk

(F igu re  f  ) .

The  NFSS i s  a  r emnan t  o f  t he  U .S .  A rmy ' s  o r i g i na l  Lake  On ta r i o

o rdnance  Works  (LOOW)  r  po r t i ons  o f  wh i ch  we re  used  by  t he  wa r t ime

Manha t t an  Eng inee r  D i s t r i c t  (MeO)  f o r  t he  s to rage  and  t r anssh ipmen t

o f  r ad ioac t i ve  ma te r i a l s .  As  a  resu l t  o f  t hese  ope ra t i ons ,  some

po r t i ons  o f  t he  f o rmer  LOOW o the r  t han  t he  p resen t  NFSS we re  a l so

con tam ina ted .  f n  add i t i on ,  some  o f  t he  rad ioac t i ve  ma te r i a l s  s t o red

a t  t he  NFSS we re  sub jec t  t o  wa te r  and  w ind  e ros ion  ove r  t he  yea rs .

As  a  resu l t ,  r ad ioac t i ve  ma te r i a l s  m ig ra ted  o f f - s i t e ,  ch i e f l y

t h rough  on -  and  o f f - s i t e  d ra i nage  d i t ches .  These  rad ioac t i ve l y

con tam ina ted  a reas  l oca ted  ad jacen t  t o  o r  nea r  t he  NFSS a re  re fe r red

to  as  ' v i c i n i t y  p rope r t i es . '

The  con tam ina ted  ma te r i a l s  i n  t he  o f f - s i t e  d ra i nage  d i t ches  and  on

the  v i c i n i t y  p rope r t i es  a re  t he  respons ib i l i t y  o f  t he  Fo rmer l y

U t i t i zed  S i t es  Remed ia l  Ac t i on  P rog ram (FUSRAP) .  FUSRAP i s  a  DOE

e f fo r t  t o  i den t i f y ,  decon tam ina te ,  o r  o the rw i se  con t ro l  s i t es  whe re

low-ac t i v i t y  r ad ioac t i ve  con tam ina t i on  rema ins  f r om the  ea r l y  days

o f  t he  naL ion ' s  a tom ic  ene rgy  p rog ram.  Adm in i s t r a t i ve l y t  t he

v i c i n i t y  p rope r t i es  a re  unde r  t he  j u r i sd i c t i on  o f  FUSRAP.  DOE a l so

has  es tab l i shed  t he  Su rp lus  Fac i l i t i e s  Managemen t  P rog ram (SFMP)  t o

manage  and  p l an  t he  u l t ima te  d i spos i t i on  o f  DOE-owned  f ac i l i t i e s

such  as  t he  NFSS.

Bech te l  Na t i ona l ,  I nc .  (BN I )  r emoved  rad ioac t i ve l y  con tam ina ted  so i l

f r om the  v i c i n i t y  p rope r t i es  i n  i t s  capac i t y  as  DOErs  P ro jec t

Managemen t  Con t rac to r  f o r  t he  NFSS.  Th i s  r epo r t  documen ts  BN I r s

pos t - r emed ia l  ac t i on  samp l i ng  o f  t he  p rope r t i es  c l eaned  up  i n
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I 983  and  1984  and  desc r i bes  t he  o r i g i n  o f  t he  rad ioac t i ve

con tam ina t i on  on  t he  p rope r t i es ,  t he  me thods  used  t o  de te rm ine  t he

ex ten t  o f  i t ,  and  t he  t ypes  o f  r emed ia l  ac t i on  pe r f o rmed .  I t  a l so

p rov ides  t he  gu ide l i nes  used  i n  pe r f o rm ing  t he  remed ia l  ac t i on  and

da ta  on  t he  cu r ren t  r ad io l og i ca l  s t a tus  o f  t he  p rope r t i es .

Backg  round

The  NFSS and  i t s  ad jacen t  v i c i n i t y  p rope r t i es  t r t e re  pa r t  o f  t he  U .S .

A rmy ' s  o r i g i na l  7500 -ac re  LOOW,  wh i ch  was  consL ruc ted  and  used  f o r

TNT  p roduc t i on  ea r l y  i n  Wor l d  War  I I .  When  TNT  p roduc t i on  v tas

s topped ,  t he  LOOW was  reass igned  to  the  A rmy  Corps  o f  Eng inee rs  -

MED.  F ron  Lg44  t o  Lg47 r  t he  MED used  t he  Loow  to  s to re  u ran ium o re

p rocess ing  res i dues  f r om a  ce ram ics  p l an t  ope ra ted  by  L i nde  A i r

P roduc t s  i n  Tonawanda ,  New Yo rk .  By  1948 ,  6000  ac res  o f  t he  LOOW

had  been  t r ans fe r red  o r  so ld  by  t he  War  Asse t s  Adm in i s t r a t i on r  w i t h

owne rsh ip  o f  t he  rema in i ng  1500  ac res  g i ven  t o  t he  new ly  f o rmed

A tom ic  Ene rgy  Commiss ion  (AEC) .  The  AEC con t i nued  t o  use  t he

1500 -ac re  LOOW s i t e  t o  s to re  add i t i ona l  r es i dues  f r om the  L i nde

p lan t r  ds  we l l  as  r es i dues  f r om the  Ma l l i nck rod t  Chemica l  Works  i n

S t .  Lou i s ,  M i ssou r i .  I n  add i t i on  t o  t he  s to rage  o f  u ran ium o re

p rocess ing  res i dues ,  t he  LOOW was  a l so  used  f o r  i n t e r im  s to rage  o f

u ran ium me ta l  b i l l e t s  ( r ods )  manu fac tu red  a t  t he  S imonds  Saw and

S tee l  Company ' s  p l an t  i n  Lockpo r t ,  New  Yo rk ,  and  as  a  d i sposa l  s i t e

f o r  r ad ioac t i ve  ma te r i a l  was tes  f r om the  Kno l l s  A tom ic  Power

Labo ra to r y  i n  Schenec tady ,  New Yo rk ;  t he  Un i ve rs i t y  o f  Roches te r  j . n

Roches te r ,  New  Yo rk ;  and  t he  MED-AECr  s  l ' l i dd l esex  Samp l i ng  P lan t  i n

M idd lesex ,  New Je rsey .  O the r  p robab le  sou rces  o f  r ad ioac t i ve

ma te r i a l s  a t  t he  LOOW inc lude  t he  Ha rshaw  Chemica l  Company  i n

C leve land ,  Oh io ;  E lecL rone t  i n  N iaga ra  Fa l l s ,  New  Yo rk ;  E ldo rado

M in ing  and  Re f i n i ng ,  L td .  i n  Po r t  Hope r  On ta r i o ;  A l l eghany  Lud lum

Stee l  Company  i n  l ^ l a te r v l i e t ,  New  Yo rk ;  and  V i t r o  Co rpo ra t i on  o f

Amer i ca  i n  G rand  Junc t i on ,  Co lo rado .

On -s i t e  s to rage  ope ra t i ons  had  ceased  by  1953 ,  and  an  on -s i t e  s t eam

p lan t  was  mod i f i ed  t o  sepa ra te  non rad ioac t i ve  i so topes  o f  bo ron .



The  p lan t  was  i n  ope ra t i on  be tween  1953  and  I 959  and  aga in  be tween

1965  and  ; - g7 ; - .  Du r i ng  t he  f i r s t  pe r i od ,  a  ma jo r  c l eanuP  o f  t he  s i t e

i nc l uded  conso l i da t i ng  and  renov ing  su r f ace  deb r i s ,  and  sh ipp ing

mos t  o f  t hese  was tes  t o  Oak  R idge ,  Tennessee .  Rad ioac t i ve l y

con tam ina ted  so i l s  and  res i dues  l t e re  l e f t  a t  t he  s i t e .  A f t e r  L97 I

more  t han  1300  ac res  o f  t he  LOOW were  t r ans fe r red  o r  so ld  t o  p r i va te

conce rns ,  l eav ing  191  ac res  aS  t he  cu r ren t  NFSS ( f i gu re  21 .

Respons ib i l i t y  f o r  t he  NFSS was  t r ans fe r red  f r om the  AEC to  t he

Ene rgy  Resea rch  and  Deve lopmen t  Adm in i s t r a t i on ,  and  t hen  t o  DOE.  f n

1981 ,  DOE chose  BN I  as  t he  P ro jec t  Managemen t  Con t rac to r  o f  t he  NFSS

pro jec t .  S ince  t hen ,  BN I  has  been  cus tod ian  o f  t he  NFSS w i t h

respons ib i l i t y  f o r  conduc t i ng  rened ia l  ac t i on  a t  t he  s i t e  as  we l l  as

a t  t he  o f f - s i t e  o r  v i c i n i t y  P rope r t i es .

Rad io l og i ca l  Su rvevs

Dur i ng  Oc tobe r  1970  and  June  I 97L ,  r ad io l og i ca l  su r veys  o f  t he

app rox ima te l y  1300  ac res  f o rmer l y  he ld  by  t he  AEC i nd i ca ted  t ha t

abou t  6 .5  ac res  exceeded  t he  AEC exposu re  c r i t e r i on  o f  50  pn /h .  As

a  resu l t  o f  t h i s  su rvey r  15 ,000  t o  20 ' 000  yd3  o f  con tam ina ted  so i l

and  deb r i s  we re  removed  and  t r anspo r ted  t o  t he  NFSS du r i ng  I 972 .

I n  1971  an  ae r i a l  su r vey  o f  t he  g rea te r  N iaga ra  Fa l l s  a rea  was

conduc ted  by  EG&G (ne f .  1 ) .  Th i s  su rvey  i den t i f i ed  seve ra l  a reas  o f

e l eva ted  gamma rad ia t i on  l eve l s .  Mos t  o f  t hese  a reas  we re  l a te r

shown  to  con ta i n  a  s l ag - t ype  ma te r i a l  s im i l a r  t o  wo l l as ton i t e

(CaS io f ) .  Th i s  ma te r i a l  was  repo r ted  Eo  be  o f  na tu ra l  o r i g i n t

p robab l y  t he  by -p roduc t  o f  a  l oca I  phospho rous  ex t rac t i on  p rocess .

O the r  a reas  i den t i f i ed  as  con tam ina ted  \ ^ re re  l oca t i ons  o f  known

con tam ina t i on  such  as  t he  L i nde  P lan t  and  t he  NFSS.

fn  LgTg  and  1980 ,  Ba t t e l l e  Co lunbus  Labo ra to r i es  conduc ted  a

comprehens i ve  rad io l og i ca l  cha rac te r i za t i on  o f  t he  NFSS,  i nc l ud ing

the  wes t  and  cen t ra l  d ra i nage  d i t ches  on -  and  o f f - s i t e  (Re f .  2 l '

Th i s  su rvey  i den t i f i ed  con tam ina t i on  i n  excess  o f  t he  DOE gu ide l i nes

a long  t he  en t i r e  l eng th  o f  t he  wes t  d ra i nage  d i t ch  and  mos t  o f  t he

cen t ra l  d ra i nage  d i t ch
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From 19g1  t o  1985  Oak  R idge  Assoc ia ted  un i ve rs i t i es  ( oRAU)  and  oak

R idge  Na t i ona l  Labo ra to r y  (On t l l )  pe r f o rmed  rad io l og i ca l  su r veys  o f

t he  app rox ima te l y  I 300  ac res ,  f o rmer l y  pa r t  o f  t he  AEC 's  LOOW,  t ha t

l i e  ou t s i de  t he  bounda r i es  o f  t he  cu r ren t  NFSS (ne f s .  3  30 ) .  Th i s

a rea  has  been  subd i v i ded  i n to  l e t t e r -des igna ted  v i c i n i t y  p rope r t i es ,

as  shown  i n  F igu re  3 .  Twen ty - f ou r  o f  t hese  p rope r t i es  we re  su rveyed

by  ORAU;  P rope r t y  O ,  wh i ch  was  i naccess ib l e  un t i l  1985  because  o f

de lays  i n  ob ta i n i ng  an  access  pe rm i t ,  s ras  su rveyed  by  ORNL .  O f  t he

25  p rope r t i es ,  2 I  we re  f ound  t o  be  con tam ina ted  i n  excess  o f  DOE

gu ide l i nes r  2  we re  f ound  t o  be  f r ee  o f  s i gn i f i can t  con tam ina t i on ,

and  2  we re  t oo  c l ose  t o  a  u ran ium o re  res i due  s to rage  a rea  t o  a l l ow

accu ra te  measu remen t  o f  t he  l ow - l eve l  r ad ia t i on ,  Fo l l ow ing  remova l

o f  r es i dues  f r om the  s to rage  a rea ,  t he  two  p rope r t i es  we re  su rveyed

and  c l eaned .  f n  add i t i on  t o  t hese  p rope r t i es ,  t he  sec t i on  o f

p l e t che r  Road  be tween  t he  en t rance  t o  t he  NFSS and  C reek  Road  was

decon tam ina ted  i n  1985  based  on  resu l t s  o f  an  ORAU su rvey  (ne f .

31 ) .  Th ree  more  p rope r t i es '  one  each  i n  t he  C i t y  o f  N iaga ra  Fa1 l s

and  t he  Towns  o f  N iaga ra  Fa l l s  and  Lew is ton  we re  des igna ted  f o r

remed ia l  ac t i on  i n  l a t e  1995  based  on  resu l t s  f r om an  ORNL  scann ing

van  su rvey  (ne f .  32 ) .

2 .0  REMEDIAL  ACT ION GUIDEL INES

A11  so i l  con ta i ns  t r ace  amoun ts  o f  u ran ium and  t ho r i um because  t hese

a re  na tu ra l l y  occu r r i ng  e l emen ts .  Typ i ca l l y ,  so i l s  i n  t he

no r theas te rn  U .S .  con ta i n  abou t  I  pc i / g  each  o f  u ran ium,  r ad ium,  and

tho r i un .  These  rad ionuc l i de  concen t ra t i ons  a re  ca l l ed  backg round

Ieve l s  and  do  no t  o r i g i na te  f r om manu fac tu r i ng  ope ra t i ons  us ing

rad ioac t i ve  ma te r i a l s .

The  DOE gu ide l i ne  f o r  r es i dua l  r ad ioac t i v i t y  f r om rad iun -226  ( t ne

p r i nc i pa l  con tam inan t  a t  t he  NFSS) r  t ho r i um-230 ,  t ho r i um-232 ,  and

rad ium-228  i n  so i l  i s  5  pC i , / g  above  backg round  ( see  Tab1e  1 ) .  
Tn '

concen t ra t i ons  o f  t hese  rad ionuc l i des  a re  ave raged  ove r  a  100 -m '
)

( I 076 - t . t z )  a rea  and  t o  a  dep th  o f  15  cm (6  i n . ) .  Be low  the  l 5 - cm

(6 - i n . )  dep th ,  t he  gu ide l i ne  i nc reases  t o  15  pc i /S  above  backg round
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TABTE I

SI,IIIARY OF RESINAT O{TAiII{ATIOT{ GIJIDETIIIES FM THE IIFSS YICIIIITY PROPERTIES

Paqe I of 2

BASIC MSE TIIIIIS

The basic limit for the annual radiation dose received by an individral n:nber of the general public is
100 mrem/yr.

{Ir (L^l|D) GITID€LIilES (|tN(Irt|l TITUIS Fm $RESTRICTED USE)

Ra<tionuclide qoil Concentration (pCilq) above backEround,b'c

Radi un-225
Radiun-228
Ihoriup230
Ihoriup232
Iotal Uraniun

Other radionuclides

Radionucl ide9

fransuranics, Ra-?26. Ra-228, Th-230, Tn-??€
Pa-231 , Ac-221. I-125, I-129

Ih-lfatural, lh-2?2, Sr-90, Ra-223, Ra-224
v232, I-126, I-131, I-133

5 pCi/g, averaged over the first 15 cn of soil belan
the surface; 15 Nilg rhen averaged over any lS-ot>
thick soi I layer belol the surface layer.

75 pci/gd

Soi l  guidet ines r i l l  be calculated on a si te-specif ic
basis using the DE ranual developed for this use.

&rgggh'i !lti '*tti ' i E@@i'k

STRTJCTNE GUIDELIXES (It$(Iilil TIIIITS FM URESTRICTED USE)

Airtorne Radon Decav Products

Generic Auidelines for concentrations of airborne radon decay products shall apply to existing occupied
or habitable structures on private property that are intended for unrestricted use; structures that
ril l be clerolished or buried are excluded. The applicable generic auicteline (40 CFR 192) is: In any
occupied or habitable building, the objective of rsrcdial action shall be, and reasonable effort shall
be made to achieve. an annual average (or equivalent) radon decay product concentration (including

backgro.rnd) not to exceed 0.02 tJL.e In any case, the radon decay product concentration (including
backgrurnd) shal I not exceed 0.03 yL. Rsredial actions are not required in order to cotply rith this
guicleline nhen there is reasonable assurance that residual radioactive materials are not the cause.

External Grnna Radiation

Ihe average leve'l of grnna radiation inside a building or habitable structure on a site to Ue reteaseO
for unrestricted use shall not exceed the backgrornd level by mre than 20pRlh.

Indoor/Ortdoor Structure Surface Contani nat i on
Al lqrable Surface Residual Contani nationf

(dillloo o#)

100

1,000

300

3,000

20

220

U-llatural, t-235, U-23, and associated decay 5,000 cr 15,000 "c 
1,000 ,c

products



rAEtE I

(conti nued)

9 a o n ? o ( ?

lndoor/Oltdoor Structure Surface Contanination (continued)
Al laable Surface Residral Cqrtnrinationr

((b/foo d)-

Radionucl ide9

Eeta-gmna emitters (radionuclides rith decay
nodes other than alpha stission or sPontaneous
fission) exc@t Sr-90 and others noted above

Averaoeh, i

5'@ P-tr

@ i ' j

15,000 p-tr

@ i , k

l ,@0 ?-u

alhese guidelines take into account ingrotth of radim-226 frm thorirn-230 and of radiut-228 frqn
thoriun-Z32, and assure secular equi librim. If either thoriun-230 and radiun-225 or thoriun-Z32
and radiun-Zp are both present, not in secular eguilibritm, the guidelines apply to the higher
eoncentration. If other mixtures of radionuclides occur, the concentrations of individla'l
radionuclides shall be reduced so that the dose for the mixtures ril l not exceed the basic dose
l  i m i  t .

bThete guidelines represent unrestricted-use residual concentrations above backgrotnd averaged acnoss
any lS-orthick layer to any @th and over any contiguous l0G+# surface area.

clocalized concentrations in excess of these limits are allaable provided that the average over
l0O # is not excee(bd.

ds* R"f""ence 33.

eA rorking level (t{L) is any cdination of short-lived radon decay products in I liter of air that

r i l l  result  in the ul t imate emission of 1.3 x lO5 t teV of potent ial  alpha energy.

fAs used in this table, fin (ctisintegrations per minute) mans the rate of emission by radioactive
material as determined by correcting the counts per minute Sserved by an appropriate detector for

backgrolnd, eff iciency, and georrtric factors associated rith the instnmntation.

9*rere surface contmination by both alpha- and beta-gmna-€nitting radionuclides exists, the limits
established for alpha- and beta-garma+mitting radionuclides should apply in@endently.

\b"ru""*nts of average oontmination should not be averaged over rDre than I #. For objects of
less surface area. the average shall be derived for each such object.

iTh" .r"."g and maxim,rn radiation levels associated rith surface contanrination resulting frun
beta-garru emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at I ott.

jtne mxim,rn contanination level applies to an area of not npre than lO0 ctt?.

kThe munt of remvable radioactive mterial per 100 q? of surface area shottld be &termined by
riping that area rith dry filter or soft absorbent paper, applying tpderate Pnessure, and masuring the
munt of radioactive nuterial on the ripe rith an appropriate instrr.mnt of ktwn efficiency. lhen

rgrcvable contarination on djects of surface area less than IOO o# is determined, the activity per
unit area strould be based on the actual area and the entire surface should be riped. The nurbers in

this colurn are maxinr,n amunts.



f o r  each  success i ve  15 -cm (6 - i n . )  l aye r  w i t h i n  t he  100 -m2

(1076 - f t 2 )  a rea  ( see  Tab le  1 )  (Re f .  34 ) .  Fo r  t o ta l  u ran ium,  t he

gu ide l i ne  was  75  pC i / g  above  backg round  (Re f .  33 ) .

These  gu ide l i nes  we re  deve loped  t o  p ro tec t  t he  res i den t s  f r om

wors t - case  rad ia t i on  exposu re .  Th i s  means  t ha t  i f  a l l  t he  so i l  on  a

p rope r t y  had  t he  max imum pe rm iss i b l e  concen t ra t i on  o f  a  g i ven

rad ionuc l i de  (o r  t he  app rop r i a te  r a t i os  o f  r ad ionuc l i des ) r  t he

res iden t  wou ld  no t  r ece i ve  a  dose  g rea te r  t han  t he  DOE rad ia t i on

p ro tec t i on  s tanda rd .  Th i s  wou ld  be  t r ue  i f  t he  res i den t  g rew  a l l

h i s  own  f ood  i n  t he  con tam ina ted  so i l ,  d rank  wa te r  f r on  a  we l l  i n

t he  con tam ina ted  so i l ,  l i ved  i n  a  house  bu i l t  i n  t he  m idd le  o f  t he

con tam ina t i on ,  d rank  m i l k  on l y  f r om cows  g taz ing  on  g rass  g rown  i n

the  con tam ina ted  so i1 ,  and  a te  mea t  on l y  f r om an ina l s  t ha t  had

g razed  on  g rass  g rown  i n  t he  con tam ina ted  so i l .  S i nce  t h i s  scena r i o

i s  h i gh l y  imp robab le ,  t hese  assunp l i ons  p rov ide  a  h i gh  marg in  o f

sa fe t y  f o r  members  o f  t he  gene ra l  pub l i c .

S ince  t he  t opog raphy  and  l ong - te rm  l and  usage  o f  t he  Cen t ra l

D ra inage  D i t ch  i nd i ca ted  t ha t  ce r t a i n  r ad ia t i on  exposu re  pa thways

were  no t  r ea l i s t i c ,  pa thway  ana l yses  we re  pe r f o rned  t o  deve lop  a

spec i f i c  gu ide l i ne  f o r  t he  d i t ch .  The  scena r i o  deemed  the  mos t

rea l i s t i c  o f  t hose  eva lua ted  f o r  t he  pu rPose  o f  deve lop ing  t h i s

gu ide l i ne  assumed  tha t  a  house  v ras  bu i l t  bes ide  t he  d i t ch  on

sed inen t  d redged  f r om the  bo t t om o f  t he  d i t ch  and  sp read  a l ong  t he

bank .  Us ing  t h i s  scena r i o ,  t he  max imum pe rm issab le  concen t ra t i on  o f

rad ium-226  i n  t he  so i l  i n  t he  Cen t ra l  D ra inage  D i t ch  was  se t  a t

20  pc i / 9 .  The  resu l t i ng  rad ia t i on  dose  f r om th i s  scena r i o  wou ld  be

less  t han  t he  DOE rad ia t i on  p ro tec t i on  s tanda rd  o f  100  mrem, / y r  ( see

Tab le  1 ) .  The  me thodo logy  used  t o  de te rm ine  rad ia t i on  doses

rece i ved  f r om the  va r i ous  pa thways  eva lua ted  and  t he  assoc ia ted

ca l cu la t i ons  a re  p resen ted  i n  Append i x  A .  Wh i l e  t hese  eva lua t i ons

$ te re  deve loped  f o r  a  spec i f i c  sec t i on  o f  t he  d i t ch '  t hey  a re

app l i cab le  t o  i t s  en t i r e  l eng th .

10
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3 . 0  R E M E D I A L  A C T I O N

A p rope r t y  was  "des igna ted "  f o r  r ened ia l  ac t i on  i f  t he  resu l t s  o f

t he  ORAU su rvey  showed  t ha t  i t  was  con tam ina ted  i n  excess  o f  DOE

gu ide l i nes .  A f t e r  a  p rope r t y  was  des igna ted ,  BN I  began  eng inee r i ng

des ign  wo rk  and  ac t i v i t i e s  t o  h i r e  l oca l  subcon t rac to r s  t o  pe r f o rm

the  c l eanup  wo rk  (Re fs .  35  and  36 ) .  Eng inee r i ng  d raw ings  we re

p repa red  us ing  t he  resu l t s  f r om the  ORAU su rveys  t o  i nd i ca te  t he

loca t i on (s )  o f  t he  con tam ina t i on  on  a  g i ven  p rope r t y .  BN I ' s

rad io l og i ca l  suppo r t  subcon t rac to r ,  The rmo  Ana l y t i ca l , /Ebe r l i ne
(TMA, /E ) ,  r esu rveyed  t he  con tam ina ted  a rea  t o  de f i ne  t he  bounda r i es

o f  t he  con tam ina t i on .  The  con tan ina ted  a rea  was  t hen  marked  f o r  t he

excava t i on  subcon t rac to r  .

The  excava t i on  subcon t rac to r  r emoved  t he  con tam ina ted  so i l  f r om the

a rea (s )  as  shown  on  t he  eng inee r i ng  d raw ings .  The  so i l  was  l oaded

in to  wa te r t i gh t  t r ucks  t o  p reven t  t he  sp read  o f  con tam ina t i on  t o

wo rk  a reas  and  hau l  r ou tes ,  and  was  t r anspo r ted  t o  t he  was te

con ta i nmen t  a rea  a t  t he  NFSS.  Du r i ng  excava t i on ,  t he  subcon t rac to r

was  requ i red  t o  keep  a l l  wo rk  a reas  f r ee  f r om a i r bo rne  dus t .  Th i s

was  accomp l i shed  by  sp ray ing  con tam ina ted  a reas  w i t h  wa te r .

Pe rsonne l  t r a i ned  i n  r ad ia t i on  p ro tec t i on  obse rved  a l l  ope ra t i ons  t o

ensu re  t ha t  es tab l i shed  sa fe t y  p rocedu res  we re  f o l l owed .  Hau l

t r ucks  we re  su rveyed  f o r  r ad ioac t i ve  con tam ina t i on  be fo re  l eav ing

the  l oad ing  a rea .  I f  con tam ina t i on  was  f ound ,  i t  v ras  removed  be fo re

the  t r uck  was  a l l owed  t o  l eave  t he  l oad inq  a rea .

The  remed ia l  ac t i on  pe r f o rmed  i n  1983 -84  cons i s ted  o f  excava t i ng

con tam ina ted  so i l s  and  rubb le ;  each  p rope r t y  was  res to red  a f t e r

excava t i on ,  i . € . ,  excava ted  so i l  was  rep laced  w i t h  c l ean  f i l l

ma te r i a l  and  t he  l and  re tu rned  t o  i t s  o r i g i na l  cond i t i on .  S im i l a r

remed ia l  ac t i on  was  pe r f o rmed  on  seve ra l  o the r  v i c i n i t y  p rope r t i es

i n  1985 -86  and  w i l l  be  documen ted  i n  a  sepa ra te  repo r t .

4 . 0  P O S T - R E M E D I A L  A C T I O N  S A M P L I N G

Af te r  t he  con tam ina ted  so i l

was  conduc ted  t o  ensu re  t ha t

$ ras  removed ,  ano the r  r ad io l og i ca l  su r vey

rad io l og i ca l  cond i t i ons  a t  a  each

11



excava ted  a rea  comp l i ed  w i t h  r emed ia l  ac t i on  gu ide l i nes  be fo re  t he
a rea  was  back f i l l ed .  Th ree  t echn iques  we re  used  f o r  t h i s  su rvey :

o  F i r s t ,  a  nea r - su r f ace  scan  o f  t he  en t i r e  a rea  was  pe r f o rmed
w i th  a  gamma rad ia t i on  de tec to r  Lo  ensu re  t ha t  no  s i gn i f i can t
a reas  o f  con tam ina t i on  we re  l e f t  a f t e r  excava t i on .  Th i s
p rocess  was  repea ted  un t i l  t he  ave rage  concen t ra t i ons  we re
be low  the  app l i cab le  DOE gu ide l i ne  va lues .

o  Second ,  a  samp l i ng r /measu remen t  g r i d  was  es tab l i shed  w i t h i n
each  a rea  excava ted .  Typ i ca l l y r  g r i d  i n t e r sec t i ons  we re
spaced  3  m  (10  f t )  apa r t .  So i l  samp les  we re  ob ta i ned  f r om
a l t e rna te  g r i d  i n t e r sec t i ons  I i . e . ,  6  m  (20  f t )  apa r t ]  and
ana l yzed  by  t he  TMA, /E  l abo ra to r y  f o r  u ran ium,  r ad ium '  and
tho r i u rn .  The  resu l t s  o f  t hese  ana l yses  we re  used  t o
demons t ra te  t ha t  r ema in i ng  con tam ina t i on ,  i f  dDy ,  ave raged
less  t han  t he  DOE gu ide l i nes .

o  Th i rd ,  a  d i r ec t i ona l i zed  (downward - l ook ing  on l y )  r ad ia t i on
de tec to r  was  used  t o  ob ta i n  t he  gamma coun t  r a te  a t  each  g r i d
i n te r sec t i on  po in t .  These  measu remen ts  we re  made  a t  30  cm
( I2  i n .  )  above  t he  g round  su r f ace .  By  ca l i b ra t i ng  gamma
coun t  r a te  measu remen ts  w i t h  t he  resu l t s  f r om l abo ra to r y
ana l yses  o f  so i l  samp les r  su r f ace  measu remen ts  p rov ided  a
re l i ab le  es t ima te  o f  r ad ionuc l i de  concen t ra t i ons  o f  t he
excava ted  a reas .

F igu res  4  t h rough  62  show  the

d i t ches  t ha t  we re  c l eaned  and

seasons .  The  l oca t i ons  shown

1 l  v i c i n i t y  p rope r t i es  and  2  d ra i nage

res to red  du r i ng  t he  1983  and  1984  wo rk

i n  Lhese  f i gu res  i nd i ca te  whe re  t he

pos t - r emed ia l  ac t i on  so i l  samp les  we re  co l l ec ted  and  co r respond  t o

the  g r i d  coo rd ina tes  g i ven  i n  Tab les  2  t h rough  13 .

5 . 0  P O S T - R E M E D I A L  A C T I O N  S T A T U S

Ana l ys i s  r esu l t s  f o r  samp les  co l l ec ted  f o l l ow ing  remova l  o f

con tam ina ted  so i l s  a re  p resen ted  i n  Tab les  2  t h rough  13 .  Backg round

has  no t  been  sub t rac ted  f r om any  o f  t he  l i s t ed  da ta .  An  i ndependen t

rev i ew  o f  t he  remed ia l  ac t i on  pe r f o rmed  by  BN I  t r i 11  be  conduc ted  by

the  ORAU Rad io l og i ca l  S i t e  Assessmen t  P rog ram be fo re  t he  p rope r t i es

can  be  o f f i c i a l l y  ce r t i f i ed  as  decon tam ina ted  and  re l eased  f o r

un res t r i c t ed  use .  Howeve r ,  t he  BN I  da ta  show  tha t  t hese  p rope r t i es

now  comp ly  w i t h  DOE remed ia l  ac t i on  gu ide l i nes .  Su rnmar i es  o f  da ta

co l l ec ted  on  each  p rope r t y  a re  p rov ided  be low .
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I n  add i t i on  Lo  su rvey ing  each  p rope r t y  t o  ensu re  t ha t  con tam ina ted

ma te r i a l  had  been  removed ,  BN I  su rveyed  a l l  hau l  r oads  a f t e r

remed ia l  ac t i on  l t as  comp le te  t o  ve r i f y  t ha t  no  c ross -con tam ina t i on

had  occu r red .  Spec ia l  a t t en t i on  was  g i ven  t o  su rvey ing  hau l  r oads

and  easemen ts  a l ong  t he  Wes t  D ra inage  D i t ch  and  Cen t ra l  D ra inage

D i t ch ,  because  t hese  a reas  had  no t  been  i nc l uded  i n  des igna t i on

su rveys .

P rope rLy  A

Fou r  sma l1  a reas  on  P rope r t y  A  we re  decon tam ina ted  and  back f i l l ed
( see  F igu res  4  and  5 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te

tha t  t he  remed ia l  ac t i on  gu ide l i ne  was  me t  (Tab le  21 .  The  ave rage

rad ium-226  concen t ra t i on  i n  t he  two  a reas  was  I . 2  pC i / g ,  i nc l ud ing  a

backg round  concen t ra t i on  o f  t  p? i / 5 .  Thus ,  t he  ave rage

concen t ra t i on  was  0 .2  pC i / g  above  backg round .  Th i s  i s  we l l  be low

the  remed ia l  ac t i on  gu ide l i ne  o f  15  pc i / g  f o r  r ad ium-226

concen t ra t i ons  i n  so i l  mo re  t han  6  i n .  benea th  t he  g round  su r f ace .

P rope r t v  H r

One  l a rge  a rea  on  P rope r t y  H r  h ras  decon tam ina ted  and  back f i l l ed  ( see

F igu res  6  and  7 ' ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t  t he

remed ia l  ac t i on  gu ide l i ne  l r as  me t  ( r ab le  3 ) .  The  ave rage  rad iun -226

concen t ra t i on  was  I . 9  pC i / 9 ,  i nc l ud ing  a  backg round  concen t ra t i on  o f

I  pc i / 9 .  Thus ,  t he  ave rage  concen t ra t i on  was  0 .9  pC i / g  above

backg round .  Resu l t s  f r om f i ve  so i l  samp les  exceeded  Ehe  gu ide l i ne

o f  15  pc i / 9 .  The  l oca t i ons  o f  t he  samp les  a re  81070 ,  N2030 ;  81150 ,

N2030 ,  81210 ,  N2010 ;  E l210 ,  N2090 ;  and  8L240 ,  N2 I00 .  A  rev i ew  o f

t he  so i l  samp les  and  nea r - su r f ace  gamma measu remen ts  a t  l oca t i ons

con t i guous  w i t h  t hese  f i ve  l oca t i ons  i nd i ca ted  t ha t  t he  ave rage

concen t ra t i onG pe r  I 00  *2  u r "  each  Less  t han  15  p } i / g .  Fo r  t he

h ighes t  va1ue ,  58 .8  pc i / g  a t  l oca t i on  I ' 1240 ,  N2100 ,  t he  ave rage

concen t ra t i on  i n  t he  immed ia te  a rea  i s  I 2 .7  p? i / 9 .  Th i s  va lue  i s

t he  ave rage  o f  f ou r  con t i guous  samp les ;  backg round  has  been

sub t rac ted .  Nea r - su r f ace  gamma measu remen ts  i nd i ca ted  t ha t  t he  a rea
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i s  much  sma l l e r  t han  100  m2 ,  p robab l y  l ess  t han  10  m2 .  Thus ,

t he  remed ia l  ac t i on  gu ide l i ne  has  been  me t  t h roughou t  t he

decon tam ina ted  a rea .

P rope r t y  L

Two  sma l l  a reas  on  P rope r t y  L  we re  decon tam ina ted  and  back f i l l ed
( see  F igu res  8 - f 0 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t

t he  remed ia l  ac t i on  gu ide l i ne  r . r as  me t  ( f ab le  4 )  .  The  ave rage

rad ium-226  concen t ra t i on  h ras  2 .7  pC i / 9 ,  i nc l ud ing  a  backg round

concen t ra t i on  o f  I  pc i / g .  Thus ,  t he  ave rage  concen t ra t i on  r { r as

1 .7  pC i , / g  above  backg round .  Th i s  i s  we l l  be low  the  remed ia l  ac t i on

gu ide l i ne  o f  15  pc i l g  f o r  r ad iun -226  concen t ra t i ons  i n  so i l  mo re

than  6  i n .  benea th  t he  g round  su r f ace .

P rope r t v  M

Three  a reas  on  P rope r t y  M  we re  decon tam ina ted  and  back f i l l ed  ( see

F igu res  l t  and  12 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t

t he  remed ia l  ac t i on  gu ide l i ne  was  me t  ( t ab le  5 ) .  The  ave rage

rad ium-226  concen t ra t i on  $ ras  3 .4  p ] i / g ,  i nc l ud ing  a  backg round

concen t ra t i on  o f  I  p0 i / g .  Thus ,  t he  ave rage  concen t ra t i on  was

2 .4  pc i / 9  above  backg round .  Resu l t s  f r om the  samp le  t aken  a t  E0920 '

52220  exceeded  t he  remed ia l  ac t i on  gu ide l i ne  o f  15  pC i l g . ,  A  rev i ew

o f  t hese  resu l t s  and  t hose  f r om th ree  con t i guous  so i l  samp les

ind i ca ted  t ha t  t he  ave rage  concen t ra t i on  pe r  100  mz  i s  5 .6  pc i / g .

Backg round  has  been  sub t rac ted .  Thus ,  t he  remed ia l  ac t i on  gu ide l i ne

has  been  me t  i n  a l l  t he  decon tam ina ted  a reas .

Proper  ty  N, /N I  South

E leven  a reas  on  P rope r t y  N /N '  Sou th  v re re  decon tam ina ted  and

back f i l l ed  ( see  F igu res  13 -16 ) .  Resu l t s  o f  so i l  samp le  ana l yses

ind i ca te  t ha t  t he  remed ia l  ac t i on  gu ide l i ne  was  me t  (Tab le  6 ) .  The

ave rage  rad ium-226  concen t ra t i on  i n  t he  decon tam ina ted  a reas  was

2 .3  pc i / 9 ,  i nc l ud ing  a  backg round  concen t ra t i on  o f  t  pc i / g .  Thus ,

t he  ave rage  concen t ra t i on  was  1 .3  pC i , / g  above  backg round .  Resu l t s
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f r om two  so i l  samp les  exceeded  t he  gu ide l i ne  o f  15  pc i / 9 .  The

loca t i ons  o f  t he  samp les  a re  E2 I66 ,  N2242  and  82200 ,  N2260 .  A

rev iew  o f  t he  so i l  samp les  and  nea r - su r f ace  gamma measu remen ts  a t

l oca t i ons  con t i guous  w i t h  t hese  two  l oca t i ons  i nd i ca ted  t ha t  t he

ave rage  concen t ra t i on  pe r  100  m2  i s  I I . 2  pc i / g .  Th i s  va lue  i s  t he

ave rage  o f  seven  con t i guous  samp les ;  backg round  has  been

sub t rac ted .  Nea r - su r f ace  gamma measu remen ts  i nd i ca ted  t ha t  t he

a reas  a re  much  sma l l e r  t han  100  rn2 ,  p robab l y  l ess  t han  1  m2 .

Thus r  t he  remed ia l  ac t i on  gu ide l i ne  has  been  me t  i n  a l l  t he

decon tam ina ted  a reas .

P rope r t v  Q

Twen ty  a reas  on  P rope r t y  Q  we re  decon tam ina ted  and  back f i l l ed  ( see

F igu res  17 -22 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t  t he

remed ia l  ac t i on  gu ide l i ne  was  me t  ( t ab le  7 ) .  The  ave rage  rad ium-226

concen t ra t i on  was  2 .2  pCL /9 ,  i nc l ud ing  a  backg round  concen t ra t i on  o f

l  pC i , / 9 .  Thus ,  t he  ave rage  concen t ra t i on  was  I . 2  pc i / g  above

backg round .  Resu l t s  f r om two  so i l  samp les  exceeded  t he  remed ia l

ac t i on  gu ide l i ne  o f  15  p3 i / g .  The  l oca t i ons  o f  t he  samp les  a re

E l950 ,  S7070  and  81980 ,  57060 .  A  rev i ew  o f  t he  so i l  samp les  and

nea r - su r f ace  gamma measu remen ts  a t  l oca t i ons  con t i guous  w i t h  t hese

two  l oca t i ons  i nd i ca ted  t ha t  t he  ave rage  concen t ra t i ons  pe r  100  m2

were  each  l ess  t han  15  p3 i / 9 .  Fo r  t he  h i ghes t  va lue ,  37 .4  pC i / g  a t

l oca t i on  E l950 ,  S7070 ,  t he  ave rage  concen t ra t i on  i n  t he  immed ia te

a rea  i s  10 .6  pC i / g .  ?h i s  va lue  i s  t he  ave rage  o f  t h ree  con t i guous

samp les ;  backg round  has  been  sub t rac ted .  Nea r - su r f ace  gamma

measu remen ts  i nd i ca ted  t ha t  t he  a rea  i s  much  sma l l e r  t han  I 00  m2 ,

p robab l y  l ess  t han  10  m2 .  Thus ,  t he  remed ia l  ac t i on  gu ide l i ne  f o r

rad ium-226  has  been  me t  i n  a l l  decon tam ina ted  a reas .

Resu l t s  f r om on l y  one  samp le ,  a t  l oca t i on  81950 ,57070 ,  exceeded  t he

remed ia l  ac t i on  gu ide l i ne  o f  15  pc i , /S  f o r  t ho r i um-232 .  Hov teve r ,  a

rev iew  o f  t he  so i l  samp les  a t  l oca t i ons  con t i guous  w i t h  t h i s

l oca t i on  i nd i ca ted  t ha t  t he  ave rage  concen t ra t i on  (w i t h  backg round

sub t rac ted )  was  4 .5  p3 i / 9 ,  t hus  mee t i ng  t he  gu ide l i ne .
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Prope r t v  R

Th ree  sma l l  a reas  on  P rope r t y  R  v re re  decon tam ina ted  and  back f i l l ed

( see  F igu res  23 -25 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t

t he  remed ia l  ac t i on  gu ide l i ne  was  me t  (Tab le  8 ) .  The  ave rage

rad ium-226  concen t ra t i on  was  2 .L  p? i / g ,  i nc l ud ing  a  backg round

concen t ra t i on  o f  t  pc i / 5 .  Thus ,  t he  ave rage  concen t ra t i on  was

I . 1  pc i / g  above  backg round .  Th i s  i s  we l l  be low  the  remed ia l  ac t i on

gu ide l i ne  o f  15  pC i / g  f o r  r ad ium-226  concen t ra t i ons  i n  so i l  mo re

than  5  i n .  benea th  t he  g round  su r f ace .

P rope r t y  S

One  sma l l  a rea  on  P rope r t y  S  was  decon tam ina ted  and  back f i l l ed  ( see

F igu res  26  and  27 ) .  Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t

t he  remed ia l  ac t i on  gu ide l i ne  b ras  me t  (Tab le  9 ) .  The  ave rage

rad ium-226  concen t ra t i on  h ras  4 .5  pCL /9 ,  i nc l ud ing  a  backg round

concenL ra t i on  o f  t  pc i / 5 .  Thus ,  t he  ave rage  concen t ra t i on  r ^ ras

3 .5  pc i / g  above  backg round .  Th i s  i s  we l l  be low  the  remed ia l  ac t i on

gu ide l i ne  o f  15  pc i / g  f o r  r ad ium-226  concen t ra t i ons  i n  so i l  mo re

than  6  i n .  benea th  t he  g round  su r f ace .

P rope r t i es  U  and  V

E igh t  sma l l  a reas  on  P rope r t i es  U  and  V  we re  decon tam ina ted  and

back f i l l ed  ( see  F igu res  28 -30 ) .  Resu l t s  o f  so i l  samp le  ana l yses

ind i ca te  t ha t  t he  remed ia l  ac t i on  gu ide l i ne  was  me t  (Tab le  f 0 ) .  The

ave rage  rad ium-226  concen t ra t i on  was  1 .1  pc i / g ,  i nc l ud ing  a

backg round  concen t ra t i on  o f  L  pc i / 9 .  Thus ,  t he  ave rage

concen t raL ion  was  0 .1  pC i / g  above  backg round .  Th i s  i s  we l l  be low

the  remed ia l  acL ion  gu ide l i ne  o f  15  pc i / g  f o r  r ad ium-226

concen t ra t i ons  i n  so i l  mo re  t han  6  i n .  benea th  t he  g round  su r f ace .

P rope r t y  X

Fou r teen  sma1 l  a reas  on  P rope r t y  X  we re  decon tam ina ted  and

back f i l l ed  ( see  F igu res  31 -34 ) .  Resu l t s  o f  so i l  samp le  ana l yses
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i nd i ca te  t ha t  t he  remed ia l  ac t i on  gu ide l i ne  was  me t  (Tab le  f I ) .  The

ave rage  rad ium-226  concen t ra t i on  was  1 .0  pc i / 9 ,  i nc l ud ing  a

backg round  concen t ra t i on  o f  L  pc i / 9 .  Thus ,  t he  ave rage

concen t ra t i on  was  equa l  t o  backg round .  Th i s  i s  we l l  be low  the

remed ia l  ac t i on  gu ide l i ne  o f  15  pc i / g  f o r  r ad ium-226  concen t ra t i ons

in  so i l  mo re  t han  6  i n .  benea th  t he  g round  su r f ace .

Wes t  D i t ch

The  sec t i on  o f  t he  Wes t  D i t ch  ex tend ing  f r om the  no r t he rn  bounda ry

o f  t he  NFSS to  t he  con f l uence  w i t h  t he  Cen t ra l  D ra inage  D i t ch  was

decon tam ina ted ,  bu t  no t  back f i l l ed  ( see  F igu res  35  and  36 -42 ) .

Resu l t s  o f  so i l  samp le  ana l yses  i nd i ca te  t ha t  t he  remed ia l  ac t i on

gu ide l i ne  was  me t  (Tab le  12 ) .  The  ave rage  rad ium-226  concen t ra t i on

$ tas  1 .5  pC i / 9 ,  i nc l ud ing  a  backg round  concen t ra t i on  o f  L  p3 i / 9 .

Thus ,  t he  ave rage  concen t ra t i on  was  0 .5  p3 i / g  above  backg round .

Resu l t s  f r om seven  so i l  samp les  exceeded  t he  remed ia l  ac t i on

gu ide l i ne  o f  S  p3 i /S  f o r  su r f ace  concen t ra t i ons  o f  r ad iun -226 .  The

loca t i ons  o f  t he  samp les  a re  80340 ,  N2940 ;  W0080 ,  N2260 i  W0167 ,

N0980 ;  t 101701  N1150 ;  W0125 ,  N2000 ;  W0150 ,  N2050 ;  and  W0120 ,  N2140 .

A  rev i ew  o f  t he  so i l  samp les  and  nea r - su r f ace  gamma measu remen ts  a t

l oca t i ons  con t i guous  w i t h  t hese  seven  l oca t i ons  i nd i ca te  t ha t  t he

ave rage  concen t ra t i ons  pe r  100  m2  a re  each  l ess  t han  5  p ( ; i / g .  Fo r

t he  h i ghes t  va lue ,  L4 .3  pC i / g  a t  l oca t i on  W0167 ,  N0980 ,  t he  ave rage

concen t ra t i on  i n  t he  i nmed ia te  a rea  i s  2 .9  p3 i / g .  Th i s  va lue  i s  t he

ave rage  o f  s i x  con t i guous  samp les ;  backg round  has  been  sub t rac ted .

Nea r - su r f ace  gamma measu remen ts  i nd i ca ted  t ha t  t he  a rea  i s  much

sna l l e r  t han  100  m2 ,  p robab l y  l ess  t han  10  *2 .  Thus ,  t he

remed ia l  ac t i on  gu ide l i ne  has  been  me t  t h roughou t  t he  decon tam ina ted

a rea .

Resu l t s  f r om on l y  one  samp le ,  a t  l oca t i on  W0170 ,  N0920 ,  exceeded  t he

remed ia l  ac t i on  gu ide l i ne  o f  15  pC i , / g  f o r  t ho r i um-232 .  Howeve r ,  a

rev iew  o f  t he  so i l  samp les  con t i guous  w i t h  t h i s  l oca t i on  i nd i caLed

tha t  t he  ave rage  concen t ra t i on  (w i t h  backg round  sub t rac ted )  b l as

4 .2  pc i / 9 ,  t hus  mee t i ng  t he  gu ide l i ne .
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Cen t ra l  D ra inage  D i t ch

The  sec t i on  o f  t he  Cen t ra l  o ra i nage  D i t ch  ex tend ing  f r om the

no r the rn  bounda ry  o f  t he  NFSS to  a  l oca t i on  1500  f t  wes t  o f  Lu t t s

Road  was  decon tamina ted ,  bu t  no t  back f i l t r ed  a . l . ong  mos t  o f  t he

d i s tance  c l eaned  ( see  F igu res ,  35  and  43 -62 ) .  Resu l t s  o f  so i l  samp le

ana l yses  a re  l i s t ed  i n  Tab1e  13 .  The  ave rage  rad ium-226

concen t ra t i on  was  2 .2  pC i / g ,  i nc l ud ing  a  backg round  concen t ra t i on  o f

L  pc i / 9 .  Thus ,  t he  ave rage  concen t ra t i on  v i ras  I . 2  p3 i /g  above

backg round .  Wh i l e  bh i s  ave rage  i s  we l l  be low  the  remed ia l  ac t i on

gu ide l i ne  o f  S  p? i / g  f o r  su r f ace  concen t ra t i ons  o f  r ad ium-226 ,

resu l t s  f r om 101  o f  t he  1750  samp les  co l l ec ted  exceeded  S  p3 i / g

above  backg round .  Each  o f  t hese  resu l t s  l t as  eva lua ted  us ing

con t i guous  so i l  samp les  and  nea r - su r f ace  gamma measu remen ts  t o

de te rm ine  ave rage  concen t ra t i ons  pe r  100  m2  and  t he  s i zes  o f  a reas

whe re  resu l t s  exceeded  t he  gu ide l i ne .  Based  on  t h i s  eva lua t i on ,

seven  a reas  we re  i den t i f i ed  t ha t  exceeded  t he  gu ide l i ne .  The

ave rage  rad ium-226  concen t ra t i on  i n  each  o f  t hese  a reas  $ tas  l ess

than  15  pc i / g .  Based  on  t he  pa thways  ana l ys i s  desc r i bed  i n  Sec t i on

2 .O ,  t he  resu l t i ng  dose  due  t o  r ad ium-226  con tam ina t i on  i n  each  o f

t hese  a reas  was  a  f r ac t i on  o f  t he  rad ia t i on  p ro tecL ion  s tanda rd  o f

100  mrem, / y r .  The re fo re ,  i t  was  de te rn i ned  by  DOE tha t

decon tam ina t i on  o f  t he  Cen t ra l  D ra inage  D i t ch  me t  t he  rad ia t i on

p ro tec t i on  s tanda rd .

I n  add i t i on  t o  t he  sec t i on  c l eaned ,  t he  sec t i on  o f  t he  d i t ch  f r om

1500  to  4500  f t  wes t  o f  where  Lu t t s  Road  c rosses  the  d i t ch  was

samp led  t o  de te rm ine  whe the r  s r  no t  r ened ia l  ac t i on  was  requ i red .

The  ave rage  concen t ra t i on  o f  r ad ium-226  i n  t h i s  sec t i on  i s  6 .1  pc i / 9

w i t h  a  max imum o f  11 .5  pC i / g .  Resu l t s  o f  t he  pa thv rays  ana l ys i s

i nd i ca ted ,  howeve r ,  t ha t  t he  resu l t i ng  dose  t o  t he  pub l i c  wou ld  be

on l y  a  sma I l  f r ac t i on  o f  t he  rad iaL ion  p ro tec t i on  s tanda rd

(100  mren / y r ) .  Consequen t l y ,  i t  was  de te rm ined  by  DOE tha t  no

remed ia l  ac t i on  h tas  requ i red  a l ong  t h i s  sec t i on  o f  t he  d i t ch .

l 8
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TABIE  2

POST-REMEDIA t  ACT ION SAMPTING RESULTS

rOR PROPERTY A

Gr id  Coo rd ina tes  Concen t ra t i ons  (pC i /E  + / -  l  c i . IEe )
E rW N ,S  U ran iun -238  Rad ium-226  Tho r i un -232

83228  N3708
83370  N3780
83388  N3780
83390  N3770
83398  N3777

A
A
A
A
A

1 .4  +  0 .1  0 .6  +  0 . I
1 .2  +  0 .1  0 .8  a  0 . f
O .7  +  0 .1  0 .5  +  0 .1
1 .9  +  0 .1  0 .9  +  0 .2
0 .9  +  0 . I  1 .0  +  0 .2

' A ' d e n o t e s  I e s s  t h a n  d e t e c t a b l e  a c t i v i t y .

2T



1" = 135'0"

FIGURE 6 EXCAVATED AREA ON PROPERTY H'
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TABTE 3

POST-REMEDIA t  ACT ION SAMPTING RESUITS

FOR PROPERTY H '

P a f e  I  o f  I

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / *  + / -  I  g i g u a )

E,W N ' S Uran iun -238 Rad iun -226 Tho r i un -232

80900
80900
80900
E0910
EO9 IO
8091  0
80920
80920
80920
80920
E0  930
80930
80930
80940
80940
80940
80940
80950
80950
E0950
80960
80960
80960
80960
80970
80970
80970
80980
80980
80980
E0  990
80990
E0  990
81000
E  1000
810  00
E  r000
E1000
E  1000
E  1000
E  1000
81000
E  1010

N2000
N2020
N2040
N2  010
N2030
N2050
N2000
N2020
N2040
N2060
N2010
N2030
N2050
N2000
N2020
N2040
N2  060
N2OIO
N2030
N2050
N2  000
N2020
N2040
N2060
N2010
N2030
N2050
N2000
N2040
N2060
N2010
N2030
N2050
N1960
N1980
N2000
N2020
N2040
N2060
N2080
N2100
N2T2O
N1950

2.8 r .3

5 .9 1 .5

1 .6 1 .4

2.4

1 .3

6 .6
8 .3

1 .1

0 .8

1 .9
2 .L

I . 1
0 .7
1 .0
I . 0
2 .5
0 .8
I . 1
2 .0
1 .0
0 .9
0 .7
1 .9
1 .0
1 .1
0 .7
2 .0
L .2
0 .9
1 .3
2 .2
0 .7
r .6
0 .9
0 .9
0 .9
0 .8
1 .3
L .2
o.7
0 .9
r .0
r .3
1 .0
7 .5
2 .1
1 .9
2 .2
I . 8
2 .4
1 .2
0 .8
0 .8
0 .9

0. I
0 .1
0.  r
0.1
0 .2
0.  r
0.1
0 .1
0.r
0.  r
0.1
0 .2
0 .1
0 .  t
0 .1
0.r
0.  t
0 .  r
0 .1
0 .2
0 .9
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .2
0 .1
0 .2
0 .1
o.2
0 .1
0 .  t
0 .1
0 . I

+  0 ,2
+  O.2
+  0 .2
+  0 .2
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
+
A
A
A
A
A
+
A
+
A
A
A
A
+
+
A
A
A
A
A
A

1.3
0 .7
r .4
0.7

0 .7  +  0 .1
0 .9  +  0 .2
0 .9  +  0 .2
0 .9  +  0 .2
t . t  +  0 .2
t . 2  +  0 .2
1 .1  +  0 .2
1 .1  +  0 ,2
0 .1  +  0 .2
0 .7  +  O .2
0 .8  +  0 .2
1 .0  +  0 .2
t . l  +  0 .2
l . l  !  o . 2
1 .0  +  0 .2
1 .1  +  0 .1
g .g  +  0 .1
0 .9  +  0 .2
1 . r  10 .2
0 .9  +  0 .2
L .2  +  O .2
9 .9  +  0 .1
0 .8  +  0 .1
1 .0  +  0 .1
l . l  +  O .2
0 .?  +  0 .1
0 .8  +  0 .1
0 .8  +  0 .3
1 .1  +  0 .3
0 .9  +  0 .2
1 .2  +  0 .2
1 .5  +  0 .2
0 .6  +  0 .2
0 .5  +  0 .2
1 .0  r  0 .2
0 .9  i  0 . 2
0 .7  +  O .2
0 .8  +  0 ,2
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TABTE 3

(  con t  i nued )

Pa:e-j--e-t-€

Gr id  Coo rd ina tes Concen t ra t i ons  (oC i / s  + / -  I  s i cna )
E 'W N , S Uran  i un -238 Rad iun -226 Thor iun -232

E l0 t0
E  1010
81010
81010
E  1010
E lO IO
E l0 t0
81010
E  1020
E  1020
81020
E  1020
81020
E  1020
E  1020
E IO2O
81020
B  1030
81030
E  1030
81030
E  IOSO
810  30
E  1030
81030
B IO3O
E IOSO
E1040
81040
81040
81040
81040
81040
81040
81040
81050
8 r050
E  1050
81050
81050
E IOSO
E IOSO
81050

N l  970
N2010
N2030
N2050
N20?0
N2090
N2 t l 0
N2130
N l  960
N l  980
N1990
N2000
N2020
N2040
N2060
N2080
N2120
NI95O
N1  970
N l  990
N2010
N2030
N2050
r {2070
N2100
N2110
N2  130
N1960
N l  980
N2000
N2020
N2040
N2060
N2100
N2120
N1950
NI95O
N1970
Nt990
N2010
N2030
N2070
N2 l  10

4 .8

8 .4

0.9

2 .8

L .4

1 .1

1.3

1 .5

1 .4

1.r

o.7
0.8
0 .8
1 .3
1 .1
0 .6
o.7
0 .7
1 .3
1 .0
2 .0
L .2
1 .0
1 .1
1 .3
1 . I
o .7
0 .9
0 .8
0 .8
l . r
t .2
1 .0
0 .9
0 .9
1 .1
0 .9
L ,2
1 .1
I . l
r .2
t .3
4.5
0 .9
0 .5
t .2
L .2
L .2
1 .5
t .2
3 .7
1 .1

0 .1
0.  t
0 .1
0. r
0.  r
0 .1
0 .1
0 . I
0 .1
0 .1
0. r
0 .1
0 .1
0 .1
0 .1
0 .1
0.  t
0 .1
0 .1
0 .1
0. r
0.  r
0.  t
0 .1
0 .1
0 . I
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
0 .1
0 .  t
0.  r
0 .1
0.  r
0.2
0 .1

+
+
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

t
+
+
+
+
r
+

+
+
+

t
+
+
+
+
+
+
+
A

A
3 +

A
A

9 +
A
A
A
A
A
+

A
+
A
A
A
A
A
A
A
1
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
+
A

4 ,

0.

5 .0
1 .3

1 .5
0 .9

1 .0  +  0 .2
0 .6  +  0 .2
l . l  +  O .2
1 .0  +  0 .2
0 .7  +  0 .2
0 .5  +  0 .1
1 .0  +  0 .1
0 .6  +  0 .1
0 .8  +  0 .2
0 .8  +  0 .2
0 .7  +  0 .2
L .2  +  0 .2
I . I  +  O .2
1 .0  r  0 .2
0 .6  +  0 .2
0 .9  +  0 .2
1 .1  +  A .2
0 .8  +  0 .2
0 .7  +  9 .1
0 .7  +  0 .2
I . 2  +  0 .2
l . l  +  A .2
0 .5  +  0 .2
0 .9  +  0 .1
0 .7  +  0 .1
I . 0  +  0 .2
0 .9  +  0 .2
l . l  +  0 .2
0 .9  +  0 .2
L .2  +  0 .2
1 .6  +  0 .2
l . l  +  0 .2
9 .9  +  0 .2
L .2  +  0 .2
0 .9  +  0 .2
1 .0  +  O .2
0 .8  +  0 .2
1 .1  +  0 .2
1 .5  +  0 .2
I . 2  +  0 .2
L .4  +  0 .2
I . 0  +  0 .2
0 .5  +  0 .2
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TABLE 3

(  con t  i nued )

Gr i d  Coo rd ina tes Concen t rq t i ons  (pC i / e  + / -  I  g i r na )
E ,W N , S Uran  i  un -238 Radi um-226 Thor i  um-232

81050
E  1060
81060
E  IO60
E  1060
I  1060
E IO60
B  1060
E IO60
B  1070
E  IOTO
E IOTO
EIOTO
E 1070
81070
B  1070
81080
B  1080
81080
81080
E1080
810  80
81080
81080
B IOSO
81080
810  90
B  1090
E  1090
810  90
810  90
E  1090
81090
E I IOO
81  100
81100
E l t 00
B l l 00
E l  100
E  1100
E I IOO
B l t00
E l l 00

N2130
NI960
N l  980
N2000
r{2 04 0
N2060
N2080
N2100
N2I2O
N1950
Nt  970
i l l  990
N2010
N2020
N2030
N2050
NI96O
NI  980
N2000
N2020
N2040
N2060
N2080
N2r00
N21 IO
N2120
N1950
N l9?0
NI99O
N2010
N2030
N2050
N2070
r{  I960
N l  970
N I98O
N2000
N2020
N2040
N2065
N2OBO
N2 100
N2120

2.6

L .4

t .2

1 .0

0 .9
L .2
L .2
1 .3
3 .1

r t .9
1.6
t .1
o .7
0 .9
1 .0
1 .3
0 .8

r3 .  7
17 .9
7 .2
1 .3
0 .9
1 .5
r .2

10 .  I
3 .6
I . l
5 . 3
0 .9
1 .0
1 .1
1 .0
1 .4
2 .6
1 .4
1 .6
1 .0
1 .3
1 .0
1 .0
1 .3
1 .4
1 .9
2 .0
1 .4
I . I
t . 2

0.1
0 .1
0 .1
0 .1
o.2
0 .4
0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .4
0 .4
0 .3
0 .  t
0 .1
0 .1
0 .  t
0 .4
0 .2
0 .1
0 .3
0 .1
0 .1
0 .1
0 .1
0.  r
0 .2
0 .1
0 .1
0 .1
0 .1
0 .1
0.  t
0 .2
0 .2
0 .1
0 .1
0 .1
0.  r
0 .1

0 .9 1 .0

t .  r 1 .5

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
I

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
r
a
+
+

A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
+-
A
A
+
A
A
A
A
A
A
A
A

0 .8  +  0 .3
I . 3  +  9 .2
1 .6  +  0 .2
t . t  +  0 .2
1 .2  +  9 .2
0 .8  10 .3
0 .6  a  0 .2
0 .9  +  0 .2
0 .5  +  0 .2
0 .9  +  0 .2
1 .1  +  O .2
l . I  +  0 .2
0 .5  t  0 .2
0 .6  +  0 .3
0 .4  +  0 .3
0 .5  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
L .7  +  0 .2
I . 1  +  0 .2
I . I  +  0 .2
0 .8  +  0 .2
1 . I  +  0 .2
1 .0  +  0 .2
0 .8  r  0 .2
1 .0  +  0 .2
O .7  +  O .2
I . 1  +  0 .2
1 .6  +  0 .2
0 .9  +  0 .3
I . 2  !  0 . 2
0 .9  +  0 .2
I . 0  +  0 .2
0 .7  +  0 .2
1 .0  +  0 .2
l . l  +  0 .3
L .4  +  O .2
I . 2  +  0 .2
0 .9  +  0 .2
I . 4  +  O .2
0 .9  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
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TABIE  3

(  con t  i nued )

Pege 4 sf I

G r i d  C o o r d i n a t e s
E 'W

Concen t ra t i ons  (oC i / e  + / -  I  r i cna )
N '  S Uran  iun -238 Rad iun -226 Tbor iun -232

811 t0
E l l l 0
E l l l 0
E l t l 0
E I I IO
E t l l 0
E I I IO
E I I IO
E l l 20
81  120
81120
E I  120
81120
E t t20
81120
E l  120
81  130
E l r30
E l  130
81  130
E  1130
E l l 30
E  1130
E l t 30
E l I 30
E t l 30
E l  140
81140
B I I4O
81140
E l t 40
81  140
E I I4O
81140
81140
81150
Er l 50
E l l 50
B l l 50
81150
E I I5O
81150
81150

N1950
N1990
N2  010
N2030
N2050
N2070
N2090
N2 I lO
N1960
NI98O
N2000
N2020
N2040
N2060
N2080
N2120
N1950
N1970
N l  990
N20  10
N2020
N2030
N2050
N2070
N2090
N2 l l 0
N I96O
N1980
x2000
N2040
N2060
N2080
N2  100
N2120
N2  140
NI95O
Nl  9?0
N2010
N2030
N2070
N2090
N21  10
N2130

8 .5 1 .5

O .7  +
0 .9  +
1 .0  +
I . 3  +
1 .4  +
1 .3  +
0 .9  +
0 .3  +

A

+
+
+
+
+
a

+
+
+
+
+
+
+
+
+
t
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
A
A
A
A
A
A
A
A
+
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
+
A
A
A
A
A
A
A
A
+
+
A
A
A
A

I . l
1 . 0
1 .1
1 .5
2 .1
L .2
0 .9
1 .1
1 .6
l . r
1 .0
t ,2
1.5
L .2
r .2
0.9
2 .7
t .2
1 .0
2 .9
0 .6
r .3
2 .0
0 .9
I . 4
t . 2
I . 4
t . 3
2 .6
1 .5
0 .8
r .6
t . 2
1 .1
1 .0
r .2
1 .1
3 .2

40 .  3
t3  . 2

8 .0
0 .7
1 .1

0 .1
0 . I
0 .1
0 .1
o.2
0.2
0 .1
0 .1
0 .1
0 .2
0 .2
0 .  t
0 .2
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
1 .3
0 .1
0 .1
0.r
0 . I
0 .1
0.  r
0.2
0 .1
0 .2
0 .1
o .2
0 .  t
0 .1
0.  r
0.1
0 .1
0 .  t
o .2
0 .5
0 .4
0 .3
0.  r
0 .1

1 .0
0 .9
L .2
1 .4
1 .6
r .6

+  O .2
!  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .2
A

4 .0
2 .5

1 .6

7 .4

19 .  4
30 .  9

1 .3
1 .6

1 .4

t . 7

2.4
5 .1

0 .1
0 .2
4 .2
4 .2
0 .2
o .2
0 .2
0 .2

0 .5
0 .9
0 .8
0 .8
0 .4
1 .3
t . 2
1 .0
1 .3
0 .9
l . l
t . 0
t . 2
1 .3
1 .3
r .  t
0 .7
1 .0
1 .1
0 .7
1 .0
0 .9
0 .8

0 .8  9  0 .3
0 .9  +  0 . I
I . 3  +  0 .2

+ 0 .2
+  0 .2
+  O . 2
+ 0 .2
+  O .2
+  O .2
+  O .2
+  0 .1
+  O .2
+  0 .2
+  O .2
+  O .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  O .2
+  0 .1
+  O ,2
+  0 .2
+  0 .4
A
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TABTE 3

(  con t  i nued )

P a g e  5  o f  9

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i  / s  + / -  I  a i t n a )
E , l l N , S Uran  i un -238 Rad iun -226 Thor iuu -232

E l  150
E1160
E I I60
E I I60
E1160
E l t 60
81  160
E I I60
E l l 60
81  160
81  160
ET160
E l l 70
E l l 70
E l  170
81170
E t t70
E l I 7O
Et t70
81170
E I ITO
EI l 7O
E1170
E I I?O
E l l 80
E I l 8O
81180
E I l 8O
Bt l 80
E I ISO
EI IBO
E l l 80
E t l 80
81180
E I l 80
E I I9O
E l t90
E I l 90
E t l 90
E I I9O
E l l 90
E l l 90
81  190

N2  150
N1960
N2000
N2020
N2040
N2050
N2060
N2080
N2 IOO
N2 120
N2  r40
N2  I60
N1950
NI97O
Nl  990
N2010
N2030
N2050
N2070
N20  90
N2 l  l 0
N2 I3O
N2150
N2 l?0
N1960
NI98O
N2000
N2020
N2040
N2080
N2100
N2120
N2140
N2160
N2180
N1950
N1  970
N1  990
N2010
N2030
N2050
N20?0
N2090

4 .4

I . 0

7 .6
2 .3

3 .7

4 .5

23 .  I

2 .O
17 .  I

4 .5
4 .1

L.2

1 .1

0 .8
1 .0
t .2
6 .3
1 .3
2 .4
1 .1
r .3
1 .8
1 .3
0 .9
0 .8
1 .1
1 .0
1 .1
1 .4
1 .1
t .2
1.1
8 .4
0 .8
1 .0
L .2
L .2
o .7
1 .1
0 .9
r .0
L.7
0 .7
r .2
l . I
1 . 4
r .0
o.7
0.9
0 .8
L .2
t . l
1 .0
0 .9
2 .8
1 .6

0 .1
0.  r
0.  t
0.1
0 .1
o.2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 . I
0.  r
0 .1
0.  t
0.1
0 .3
0 .1
0 .  t
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .1
0.  r
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 . I
0 .  t
0 . 1
0 .1
0.  r
0.2
0 .1

4 .5 1 .0

0 .6  +
l . l  +
I . 8  +
0 .  t  +
0 .9  +
1 .0  +
0 .7  +
1 .3  +
0 .4  +
0 .8  +
0 .5  +
I . 0  +
L .2  +
1 .0  +
1 .2  +
I . 7  +
1 .3  +
1 .2  +
0 .9  +
1 .2  +
1 .4  +
0 .8  +
1 .1  +
0 .9  +
0 .5  1
0 .7  +

A

+
+
+
+
+
i

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
t
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
+
A
A
A
A
A
A
A
+
A
+
A
A
A
+
I

A
+
A
+
A
A
A
A
A
A
A
A
A
+
A
+
+
+
+
A
A
A
A
A

0 .1
o.4
o.2
0.1
0 .2
0 .2
o.2
o.2
0.2
0 .1
0 .1
0 . I
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
o .2
o .2
0 .2
0 .2
o .2
0 .2
0 .1
0 .  t

L .4  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
1 .5  +  0 .2
L .2  +  0 .2
1 .3  +  0 .2
0 .?  +  0 .1
0 .7  +  0 .1
0 .8  +  0 .2
0 .9  +  0 .1
I . 4  !  0 . 2
1 .2  t  0 .2
L .2  +  0 .2
I . 4  +  O .2
4 .7  +  0 .2
1 .0  +  0 .2

L .7
r . l

1 .3

L .2

2 .5

L .7
2 .0
1 .3
0 . I
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TABTE 3

(  con t  i nued )

P a g e  6  q f  I

Gr id  Coo rd ina tes _  Ooncen t ra t i ons  (oC i / n  + / -  I  a i ana )
E'W N ' S Uran iun -238 Rad iun -226 Tho r i un -232

E I l 90
E l l 90
81  190
E l l 90
81  190
B  1200
81200
E  1200
81200
E  1200
E I2OO
E 1200
E  1200
E  T2OO
81200
E  1200
812  00
E l2 l 0
E  1210
E  l 2 l 0
E  1210
E I2 IO
E  1210
E t2 l0
E  I 21O
812  10
E I2 IO
812  10
B  1210
EL2L2
ET22O
EL22A
8t220
EI22O
E.7220
8t220
8t220
EL22O
F-t220
EL22O
EI23O
E 1230
EI23O

N2 l  l 0
N2 I3O
N2  150
N2170
N2 t90
Nr960
N l  980
N2000
N2020
N2040
N2060
N2080
N2100
N2r20
N2  140
N2160
N2180
l {1950
N1970
N l  990
N2010
N2030
N2050
N2070
N2090
N2 I IO
N215  0
N2 t70
N2190
N2130
N1960
N l  980
N2020
N2040
N2070
N2100
N2120
N2  140
N2  160
N2 t80
N1950
NI97O
Nl  990

18 .  0
15 .  3

3.4
9 .2

2 .5

13 .4

2 .3
2 .0

1 .5
r .7

l . t

I . 7

1 .1
0 .8
1 .0
0 .8
0 .8
0 .7
0 .9
I . 0
1 .1
L .7
1 .6
1 .4
1 .0
2 .7
I . 1
1 .0
1 .0
0 .9
0 .6
1 .3

24 .7
0 .4
r .2
4 .6

r9 .  3
1 .5
l . l
0 . 8
0 .8
0 .6
0 .8
1 .0
I . 1
0 .7
4 .0
I . 2
1 .3
1 .0
1 .0
0 .9
1 .3
L .2
1 .7

0.1
0 .  t
0 .1
0.  r
0.1
0 .  t
0 .1
0 .1
0 .1
0 .1
0 . I
0 .1
0 .  t
0 .2
0 .1
0 . I
0 .1
0 . I
0 .1
0 .1
0 .5
0 .1
0 . I
0 .2
0 .5
0 .1
0 .2
0 .9
0 .1
0.  r
0.1
0 .1
0 .1
0 .1
0 .2
0 .  t
o .2
0 .  t
0 .1
0.  r
0 . I
0 .1
0 .1

+
i

A
A
A
+
+
A
+
A
+
A
A
A
+
A
A
A

+  0 .2
+  0 .1
+ o.2
+ 0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
!  0 .2
+  0 .2
t  0 .  r
+  0 .1
+  0 .1
+  0 .1
+  o .2
+  0 .2
+  0 . I
+  0 .1
A
+  0 .2
A

+
+
+
t

+
+
+
a
+
+
+
+
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+
I

+
+
+
+
i
+
+
+
+
+
+
+
+

+  1 . 3
+  1 . 7
+  3 . 8
A
A
A
A

r .0
0 .8
1 .0
0 .7
0 .8
1 .4
0 .9
1 .0
1 .6
r .2
0.9
0 .8
0 .5
1 .0
L .2
L .2
0 .5
0 .6

L .2

0 .1  +  0 .2
1 .4  +  0 .2
1 .2  +  0 .3
1 .2  +  0 .3
0 .5  +  0 .1
0 .9  +  0 .2
0 .9  +  0 .2
1 . t  +  0 .1
0 .9  +  0 .1
0 .6  t  0 .1
0 .8  t  0 .2
L .4  +  0 .2
0 .9  +  0 .1
1 .0  +  0 .2
0 .9  +  0 .2
1 .4  +  0 .3
1 .2  +  0 .3
I . 4  +  0 .2
I . 2  +  0 .2
0 .7  +  0 .2
I . 2  +  0 .2
1 .7  +  O .2

l l . 1 1 .8

8 . 8
r t .2
1r .6

45  . 2
3 .5

45 .  6

12 .  3

2 .6

13 .8
4 .7

+
+
A
A
t

A
I

A
+
A
A
+
+
A
A
A
A
+

2 .8
1 .7

3 .5

1 .6

t . 2

2 .8
t . 2

8 .5 1 .0
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TABTE 3

(  con t  i nued )

G r i d  C o o r d i n a t e s Concen t ra t i ons  (pC i / r  + ' -  I  s i gna )
E , l f N '  S Uran  i  un -238 R a d i u n - 2 2 6 Tho r i un -232

E  I23O
E 1230
81230
E  1230
E  1230
E I23O
BI23O
81230
81230
81230
81230
B  I23O
81240
EL24O
EL24O
ET24O
EL24O
EI24O
E.1240
81240
8t240
81240
81250
81250
E1250
81250
81250
E I25O
81250
B  I25O
8 t250
E  1250
81250
E  1250
E I260
E I260
812  60
E  1260
B  1260
E  1260
E  1250
E I260
81260

N2010
N2020
N2030
N2050
N2060
N2070
N2090
N2 l  l 0
N2130
N2  150
N2170
N2 I90
N I  960
N I  980
N2020
N2040
N2060
N2100
N2120
N2  140
N2160
N2180
N l  950
N1970
Nt990
N2000
N2010
N2030
N2050
N2090
r {21  10
!r2 l5 0
N2170
N2190
Nt  960
N1984
N2020
N2040
N2060
N2080
N2  120
N2  140
N2160

0 .9  +  0 .1
f . 0  t  0 . 1
1 .0  +  0 .1
1 .0  +  0 .1
0 .9  +  0 . t
I . l  +  0 .1
1 .0  +  0 .1
1 .3  +  0 .1
1 .0  +  0 .1
1 .5  +  0 .1
1 .1  +  0 .1
I . 0  +  0 .1
1 .0  +  0 .1
1 .1  +  0 .1
I . 2  +  0 .1
0 .8  t  0 . f
2 .5  +  0 .2

58 .8  +  0 .  I
1 .8  +  0 .1
0 .9  +  0 .1
1 .0  +  0 .1
0 .8  +  0 .1
0 .9  +  0 .1
1 .3  +  0 .1
1 .0  +  0 .1
1 .1  +  0 .1
4 .8  +  0 .3
0 .4  +  9 .7
1 .2  +  0 .1
I . 0  +  0 .1
1 .2  +  0 .1
3 .1  +  0 .2
1 .0  +  0 .1
1 .8  +  0 .2
0 .8  +  0 .1
0 .9  +  0 .1
0 .9  +  0 .1
0 .8  +  0 .1
1 .0  +  0 .1
1 .5  +  0 .1
2 .7  +  0 .2
1 .2  +  0 .1
O .?  +  0 .1

0 .7
0 .8
0 .9
0 .9
0 .8
0 .9
1 .0
1 .0
1 .0
l . l
1 . 1
0 .7
0 .9
1 .6
0 .8
1 .0
0 .9

o .7
0 .7
t . 0
0 .8
l . l
0 . 9
1 .0
0 .6

0 .2  +  0 .1
1 .2  +  0 .2
l . t  +  0 ,2
0 .9  +  0 .2
1 .0  +  0 .2
I . 0  +  0 .2
0 .6  +  0 .3
1 .2  +  0 .2
1 .0  +  0 .1
I . I  +  0 .2
t . I  +  0 .2
l . l  +  0 .2
0 .8  +  0 .2
1 .2  +  0 .2
1 .0  +  0 .2
l . l  +  0 .1

1.8
3 .0
2 .4
3 .2

L .2
L .4
2 .0
1 .8

5 .9

r .4

1 .9

27  . 8

6 .2

+  0 .2
+  0 .2
+  O .2
+  o .2
+  0 .2
+  0 .2
+  0 .1
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  O .2
+  0 .2
A
+  0 .2
+  0 .1
+  O .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 . I
A

A
A
A
A
A
+
+
+
+
A
A
A
A
A
A
A
A
+
A
+
A
A
A
A
A
A
A
A
A
A
A

r .7
t .6
2 . t

15 .7  +
A
A
A
A
A
A

2 .5  +
2 ,5  +
4 .4  +

A
A

30



TABTE 3

(  con t  i nued )

P a g e  8  o L  9

G r i d  C o o r d i n a t e s Concen t ra t i ons  (oC i / e .  + / -  I  s i r na )
E ,W N , S Uran  i  un -2  38 Rad iun -226 Thor iua-232

E I260
81270
E t27  0
8,127 0
EI27O
El27 0
81270
EL27O
EI27O
EI27 O
EL27O
ET27 O
r.1270
ET27O
81280
81280
81280
E  I28O
81280
812  80
81280
81280
81280
E  1280
E  I2BO
E I290
812  90
E  I29O
81290
E  1290
812  90
E  1290
81290
81290
E I290
81290
81290
812  90
E I290
E  1300
8 t300
8130  0
81300

N2180
NI95O
N1964
N1990
N2000
N2OIO
N2030
N2050
N2070
N2090
N2110
N2 I5O
N2 t70
N2  190
N l  960
N1984
N2020
N2040
N2060
N2080
N2100
N2L2O
N2140
N2160
N2180
N1950
N l  970
N1  990
N2000
N2010
N2030
t {2050
N2070
N2090
N21  l 0
N2 I2O
N2130
N2170
N2190
NI960
N1984
N2020
N2040

o.7

1 .1

L .2

0 .1
2 .5

1 .6

0.8

L .2

r .3

2.2

o .7
T ,2
1 .0
t . 4
1 .0
l . l
0 . 9
1 .1
t . 2
1 .0
1 .1
0 .9
0 .6
1 .4
1 .0
0 .8
1 .5
0 .9
1 .8
0 .8
1 .5
r .0
0 .8
1 .0
0 .9
3 .8
L .2
t . 2
r .5
1 .3
1 .3
0 .9
1 .1
1 .0
o.7
2.2
1 .1
0 .9
1 .0
t . l
0 . 8
l . r
2 .3

0 .1
0. r
0 .1
0 .  t
0 .2
0 .  t
0 .1
0 .1
0 .1
0 .1
0 . I
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0.  r
0. r
0 .1
0 .1
o.2
0.1
0 .1
0 .1
0 .1
0 . I
0 . I
0 .1
0 .  t
0 .1
0 .2
0.  r
0 .1
0.  t
0 .1
0 .1
0 .1
0 .2

A
A

3 . 9  +
A
A
A
A
A
A
A
A

I . 6  +
A
A

2.2  +
A
A

9 . 8  +
f  3 . 0  +

A
l . t  +

A
A
A
A
A

2.2  +
A
A
A
A
A
A
A
A
A
A

0 . 6  +
A

2 . 6  +
A
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
a
+
+
+
+
+
+
+
+
I

+
+
+
+
+
+
+
+
+
+

r
+

I . 3  +  0 .2
0 .7  +  0 .2
1 .3  +  0 .2
1 .0  +  0 .3
0 .9  +  0 .2
1 .4  +  0 .2
1 .3  +  0 .2
1 .2  +  0 .2
1 .2  +  0 .2
1 .8  +  0 .2
1 .2  +  0 .2
0 .9  +  0 .2
0 .9  +  0 .2
1 .3  +  0 .2
0 .9  r  0 .2
l . l  +  0 .2
1 .1  +  0 .2
0 .9  +  0 .2
1 .4  +  O .2
1 .5  +  0 .2
l . l  +  0 .2
0 .9  +  0 .2
I . 0  +  0 .2
1 .0  +  0 .2
1 .0  r  0 . r
1 .0  +  0 .2
1 .5  +  0 .2
I . 2  +  0 .3
0 .9  +  0 .2
l . l  +  O .2
0 .3  +  O .2
L .2  +  0 .2
1 .1  +  0 .2
0 .8  +  0 .2
0 .7  +  0 .1
L ,4  +  0 .2
0 .5  +  0 .1
0 .8  +  0 .2
0 .7  !  0 .2
0 .8  +  0 .2
1 .4  +  0 .2
0 .9  +  0 .2
I . 1  +  0 .2
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TABTE 3

(  con t  i nued )

Gr i d  Coo rd ina tes C o n c e n t r a t i o n s  ( o C i / f  + / -  l  g i f n a )
E,W N ' S Uran  i  un -238 Rad iun -226 Thor iun-232

81300
8130  0
8130  0
E  1300
81300
813  10
B  l 3 l 0
E IS IO
E t3 t0
81310
81310
8 t310
E  l 3 l 0
E I3 IO
E  l 3 l 0
8 t320
81320
E I32O
EI32O
81320
813  20
E  1320
81320

N2060
N2080
r {2100
N2  120
N2140
N1970
N l  990
N2000
x2010
N2030
N2050
N2070
N2090
N2110
N213  0
N1  980
N2020
N2040
N2060
N2080
N2100
N2120
N2  140

2 .2  +  1 .4
3 .3  +  1 .4
7 .4  +  1 .6
9 .6  +  2 .0

A
A

9 .3  +  1 .8
A
A

2 .1  +  1 .2
20  . 8  +  2 .2

A
6 .9  +  2 .3
8 .7  +  L .7

14 .8  +  3 .8
A
A

1 .1  +  0 .1
1 .2  +  0 .1
2 .5  +  0 .2
0 .8  +  0 .1
l . l  +  0 .1
0 .9  +  0 .1
1 .3  +  0 .1
l . I  +  0 . I
1 .3  +  0 .1
1 .6  +  0 .1
l . I  +  0 .1
2 .0  L  0 .2
2 .0  +  0 .2
0 .9  +  0 .1
1 .1  +  0 .1
2 .2  r  1 .4
2 .9  +  O .2
0 .9  +  0 . t
3 .9  +  0 .2
1 .5  +  0 .1

14 .  3  +  0 .4
1 .8  +  0 . I
3 .0  +  0 .2

1 .0  +  0 .2
1 .1  +  0 .2
1 .3  +  0 .2
I . 2  +  0 .2
1 .0  +  0 .2
0 .6  +  0 .1
l . l  +  0 .2
0 .9  +  0 .2
0 .7  +  0 .2
o .7  !  0 .2
1 .1  +  0 .2
1 .6  +  0 .3
0 .8  +  0 .1
0 .9  +  0 .2
0 .8  +  0 .1
0 .7  +  0 .1
O .2  +  O .2
0 .9  +  0 .2
0 .8  +  0 .2
1 .1  +  0 .2
1 .0  +  0 .2
l . t  +  0 .2
L .2  +  0 .2

A
A
A
A
A
A

' A ' d e n o t e s  
l e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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FIGURE 9 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYL-SECTION 1
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FIGURE 10 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYL-SECTION2
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TABLE 4

POST-NEMEDIA t  ACT ION SAMPL ING RESUTTS

FOR PROPERTY L

G r i d  C o o r d i n a t e s Concentrat ions (pCi / e +1--l--e-iAnel-
E ,W N , S Uran iun -238 Rad iun -226 Thor ium-232

80880
80880
80880
E0880
80880
80880
E0  880
80880
80880
EOSBO
80880
EO8BO
80880
80880
80885

s2620
s2640
s2660
s2680
s2700
s2720
s2740
s2760
s27  80
s2800
s2820
s2840
s2860
s2875
s2336

A
4 .9  +  2 .4
8 .8  +  3 .2

A
A

1 .8

1 .5  +  0 .1
0 .9  +  0 . I
4 .3  +  0 .2
6 .4  +  0 .2
7 .7  +  0 .3
1 .2  +  0 .1
1 .5  +  0 .1
1 .9  +  0 .2
0 .8  +  0 . I
L .7  +  0 .1
1 .4  +  0 . I
2 .L  +  0 .2
1 .5  +  0 . I
1 .1  +  0 .1
5 .8  +  0 .2

0 .5  +  0 . I
0 .8  +  0 .1
I . 4  +  O ,2
I . 4  +  0 .2
I . I  r  0 . 3
0 .6  +  0 .2
0 .8  +  0 .2
L .4  !  0 .2
0 .8  +  0 . I
0 .8  10 . r
0 .7  +  0 . I
2 .0  +  0 . I
1 .4  +  0 .2
1 .4  +  0 .3
0 .9  +  0 .2

A
A

4.5  t
A
A
A
A
A
A
A

' A ' d e n o t e s  I e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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TABLE 5

POST-REMEDIA t  ACT ION SAMPTING RESUTTS

rOR PNOPERTY M

G r i d  C o o r d i n a t e s
E , I {  N , S

Concen t ra t i ons  (pC i / e ,  +1 -  I  s i f na )
U ran  i un -238 Radi. um-226 Thor iun-232

8092  0
E0920
8092  0
80920
8092  0
80920
80925
E0  925
80925
80925
80925
80925
80925
80925
80925
80925
E0  925
80925
80925
80925
E  0925
80925
E0  925
8092  8
80940
80940
80940
80940
80940
80940
80940

s2220
s2240
s22  60
s2280
s2300' '  
s2520
s2420
s2440
s2460
s2480
s2500
s2540
s2560
s2580
s2600
s2620
s2640
s2660
s2680
s2700
s2720
s27 40
s2760
s2  150
s2  160
s2180
s2220
s2240
s2260
s2280
s230  0

2 ,0 I . 4

1 .5

r . l

3 .3

L .?

2 .9

1 .4

0 .1

2 .0

L.2

2 .0

2 I . 9
t . 2

10 .6
9 .0
3 .3
9 .2
2 .4
1 .4
1 .9
1 .8
5 .3
4 .0
1 .6
1 .3
L ,2
1 .5
1 .9
L .2
2 . ' . I
1 . 3
1 .0
2.r
I . 8
4 .2
1 .4
I . 8
1 .9
1 .5
1 .7
2 .6
1 .5

2.1
0 .2
0 .3
0 .3
0 .2
0 .3
o.2
0.1
0 .2
0 .2
0 .3
0 .3
0.  r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0.  r
0.1
0 .2
0 .2
0 .2
r .3
o.2
4.2
0.  r
0.  r
0.2
0.  r

4 .4  +
0 .3  +

A
0 .7  +
1 .0  +
0 .7  !
1 .2  +
L .2  +
0 .9  +
0 .7  +
1 .4  +

A
+
+
+
+
+
A
+
+
+
+
+
A

+
+
+
+
+

i
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

t
+
+
+
a
+
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A
+
A
+
A
A
+
A
A
A
+
A
+
A
A
A
+
A
A

0 .9
1 .4
r .2
t .2
0 .9

0 .9
0 .9
0 .5
0 .8
L .2

1 .9
0 .1

0 .2
o.2
o.2
0.2
0 .2
0 .2
0 .2
0 .3

0 .2
0 .2
0 .2
o.2
0 .2

0 .4
o.2
0 .2
0 .3
o.2

I . 0  +  0 .2
1 .2  +  0 .3
1 .4  +  0 .2
0 .9  +  0 .2
0 .9  !  0 .3
1 .4  +  0 .2
0 .8  +  0 .2

' A ' d e n o t e s  l e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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TABIE

POST-REMEDIA t  ACT ION

F O R  P R O P E R T Y

6

SAMPTING RESUITS

N/N '  SOUTH

P a c a  I  o f  2

G r i d  C o o r d i n a t e s
E 'W N ' S

C o n c e n t r a t i o n s  ( p C i / f  + / -  I  g i f n a ) _ _ -

t l r a n i u n - 2 S A  R a d i u n - 2 2 6  T h o r L u m - 2 3 2

A
A
A

3 0 .  B  + 1 0 . 4
A
A
A
A

I L

E2  140
E2  160
82160
82166
E  2180
82180
82200
835 t9
83537
83660
836?0
83670
83680
83680
83580
83690
83690
83690
E3700
83700
837  t 0
83710
83710
83720
E.3720
f.3720
83730
837  30
E3?30
83740
831 40
83740
83750
83750
83760
83760
E3?60
83770
83770
E.3770
83780
83780
83780

s2240
s2240
s2260
s2242
s2252
s2260
s2260
s239r
s2376
s2320
s23  10
s2330
s2300
s2320
s2340
s2290
s23  I0
s2330
s2300
s2320
s2290
s2320
s2330
s2280
s2300
s2320
s22?  0
s2290
s23  l0
s2260
s2280
s2300
s2270
s2290
s2260
s2280
s2300
s2250
s2270
s2290
s2240
s2260
s2280

r . t
L .2
0 .9

39 .  3
11 .3

0 .9
30 .  3

1 .1
1 .0
0 .8
1 .0
1 .0
0 .7
0 .5
L .2
0 .8
0 .8
0 .6
0 .7
1 .3
0 .9
0 .9
3 .0
0 .8
1 .0
1 .4
I . 8
4 .7
I . t
I . I
r .0
0 .9
1 .3
1 .1
0 .6
L .2
t . 2
1 .0
6 .1
1 .2
r .2
1.2
0 .9

0 .2
o.2
0 .1
1 .0
0 .5
0 .1
0 .8
0 .1
0 .2
0 .1
0. r
0.1
0 .1
0 .1
0 .1
0 .1
0 .1
0.r
0.  r
0.1
0 . I
0 .1
0 .2
0.  r
0.  r
0.2
0 .2
0 .1
0 .1
o.2
0. I
0 .1
o.2
0.r
0. I
0 .1
0 .1
0.r
0 .3
0.  r
0.2
0 .1
0 .1

0 .7  +
f  . 0  t
0 .9  +
L .2  +
I . 2  +
0 .4  +
1 .0  +

A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
t
+
a
+
+
+
+

!
+
+
+
+
+
+
+
+
+
+
+
+
+
+

0,7  +  0 .2
I .0  +  0 .2
1 .8  +  0 .3

A
0 .7  +  0 .3
9 .6  +  0 .2

A
1 .2  +  0 .3
l . l  +  0 .4
t . I  +  0 .1
L .2  +  0 .2
L .4  +  O .2
0 .5  +  O .2
l . t  +  0 .2
1 .0  +  0 .2
1 .2  +  0 .1
0 .7  +  0 . I
0 .7  +  0 .1
0 .6  +  0 .1
L .2  +  O .2
1 .6  +  0 .2
L .2  +  O .2

A
1 .3  +  0 .2
L .Z  +  O .Z
1 .1  +  0 .3

A
0.2
o.2
0.3
0 .2
o .2
0 .3
o.2

L .4  +  0 .2
1 .4  +  0 .2
1 .0  +  0 .3
L .2  +  0 .2
1 .6  +  0 .2
0 .4  +  0 .1
1 .4  +  0 ,2
0 .6  +  0 .1

2.2  +
A
A

5 .1  +
A
A
A

A
A
A
A
A
A
A

0 .1

L ,4

2.0 1 .5I

A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A

2.6 L .2

44



TABTE 6

(  con t  i nued )

Gr i d  Coo rd ina tes
E ,W N ,S

C o n c e n t r a t i o n s  ( p C i l E  + , / -  I  c i f n a )
Uran  i un -238 Radi um-226 Tho r i un -232

83790
E3?90
83790
83800
E3BOO
E3BIO
E38 l  0
8  3810
E3B2O
8382  0
83830
83830
8383  0
83830
83830
E3830
83840
83840
83840
83850
83850
B  3860
E3B6O
83860
83870
83870
83870
E  3880
E  3890

s2230
s2250
s2270
s2240
s2260
s2230

"  s2250
s2270
s2240
s2260
s2200
s2210
s2220
s2230
s2250
s28 I0
s2200
s2220
s2240
s2230
s225  0
s2200
s2220
s2240
s2190
s22  10
s2230
s2220
s22LO

I . 2  +
1 .3  +
1 .5  +
1 .1  +
I . 4  +
L .2  +
T .2  +
1 .3  +
1 .3  +
I . 2  +
L .2  +
0 .5  +
1 .6  +
f  . 9  t
1 .0  +
1 .1  +
t . t  +
0 .4  +
1 .3  +
1 .3  +
0 .5  +
1 .0  +
1 .2  +

A

+
+
+
+
+
+
+
+
+
+
+
+
+
t
+
+
+
+
+

+
+
r
+

+
+
+
+
+
+

A
A
A
A
A
A

6 . 4  +
A
A
A
A
A
A
A

1 .5

A
A
A
A
A
A
A
A
A
A
A
A
A
A

o.4  +  o .7

0.9
1 .0
1 .0
0 .9
8 .1
0 .7
r .1
r .3
0 .9
r . l
r .0
0 .7
I . 2
L .4
1 .4
1 .0
l . r
0.6
0 .8
l . r
0 .9
1 .3
1 .0
1 .1
1 .8
0 .9
1 .0
r .0
1 .1

0 .1
0.  r
0 .1
0.  r
0.3
0 .1
0 .1
0 .2
0 .2
0 .2
0 .2
0 .1
0 .2
0 ,2
0 .2
0 .1
0.r
0.  r
0 .1
0 . I
0 .1
0 .1
o.2
0.2
0 .2
0 . I
0 .1
0.  r
0.  r

o.2
0.2
o.2
0.2
0.3
0.3
o.2
0.3
0 .2
0 .3
0 .3
0 .1
0 .3
0 .2
0 .3
0 .2
0 .2
0 .2
o .2
0 .2
0 .3
0 .2
0 .2

0 .8  +  0 .3
1 .3  +  0 .2
1 .0  +  0 .1
1 .1  +  0 ,2
L .4  +  0 .2

' A ' d e n o t e s  I e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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FIGURE 17 EXCAVATED AREAS ON PROPERTY O
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FIGURE 18 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYO.SECTION 1
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FIGURE 19 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYO-SECTION2
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I

EXCAVATION DEPTH WAS 4 FEET

FIGURE 20 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYO-SECTION3
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FIGURE 21 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYO-SECTION 4
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FIGURE 22 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYO.SECTION5
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TABIE  7
POST-REMEDIA t  ACT ION SAMPL ING RESUTTS

FOR PROPERTY Q

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / n  + / -  I  s i f m a )
E 'W N ' S Uran  iun -238 Radi  um-226 Thor iun-232

81890
81890
E  I9OO
E l 910
E l9 t0
E I9 IO
E  I918
81920
81920
81920
8 t920
81930
B  1930
E I93O
81930
8 t930
E  1930
81940
81940
81940
81940
81940
8 t940
81940
E I95O
81950
8195  0
E I95O
81950
8195  0
81950
8 t950
E I95O
B 1960
E I96O
81960
81960
E  1960
81960
81960
81960
81960
B I960

s6900
s6920
s69 t0
s6930
s6950
s  7060
s7100
s6920
s6940
s6960
s6980
s6920
s6930
s6950
s7070
s7080
s  7090
s6920
s6940
s5980
s7000
s  7020
s  7070
s  7080
s6930
s6970
s6990
s  7010
s?030
s7070
s  7080
s  7090
s7  100
s  6900
s6920
s6940
s6970
s  7000
s7020
s7050
s7060
s7070
s7080

A
+
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
+
A
+
A
A

3 .4  i
24 .7  +
r2 ,7  !

A
A
A
A
A

0 . 8  I
A

2 . 8  +
A

4 . 2  +
A
A

0.9 1 .3

3 .6 0 .1

1 .2  +  0 .1
1 .5  t  0 . I
1 .3  +  0 .1
0 .9  +  0 .1
0 .8  +  0 .1
1 .4  +  0 .1

12 .4  +  0 .  6
0 .9  +  0 .1
1 .0  +  0 .1
1 .1  +  0 .1
0 .9  +  0 .1
0 .9  +  0 .1
0 .7  +  0 .1
1 .1  +  0 .1
1 .3  +  0 .2
1 .3  +  0 .1
1 .0  +  0 .1
1 .0  +  0 .1
L .2  +  0 .2
0 .8  +  0 .1
0 .7  +  0 .1
0 .9  a  0 . f
L .2  +  0 .1
6 .6  t  0 .3
2 .1  +  0 .1
l . l  +  0 .1
L .2  +  0 .1
0 .9  +  0 .1
l . l  +  0 .1

s7 .4  10 .6
6 .6  +  0 .3
1 .0  +  0 . I
2 .3  +  0 .2
I . 5  +  0 .1
0 .8  +  0 .1
1 .4  +  0 .1
0.8  t  0 . r
0 .9  +  0 .1
0 .7  +  0 .1

11 .9  +  0 .3
1 .7  +  O .2
l . l  +  0 .1
1 .7  +  0 .1

1.3
1 .0
r . l
0.4
0 .7
t .2
7 . I
o .7
1 .3
0 .6
t . l
t . 2

1 .6

L .7
L .2
0 .6
1 .5
o .7
0 .8

0 .7
4 .0
1 .0
0 .9
1 .5
0 .7

16 .3  +  0 .8
3 .8  +  9 .4
0 .8  I  0 .2
L .2  +  O .2
1 .5  +  0 .2
0 .5  +  0 .1
1 .3  +  0 .2
1 .0  +  0 .2
0 .9  +  0 . I
1 .2  +  0 .2
4 .6  +  0 .4
2 .0  +  0 .3
0 .9  +  0 .2
1 .1  +  0 .2

+  0 .2
+  0 .2
+  o .2
+  O .2
+  0 .3
+  O .2
+  0 .8
L o .2
+  0 .2
+  O .2
+  O .2
+  4 .2
A
+  O .2
A
+  0 .2
+  0 .2
+  0 .1
+  0 .2
+  O .2
+  0 .2
A
+  O ,2
+  0 .3
+  0 .2
+  0 .1
+  0 .2
+  0 .2
A

6 .4

2 .8

2 .5

1 .3

1 .6
4 .5
3 .1

l . l

1 . 3

L .7
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TABTE 7

(  con t  i nued )

P a E e  2  o f  4

Gr id  Coo rd ina tes
E 'W N '  S

Concen t ra t i ons  (oC i / n  + / -  I  c i r l a )
Uran  i  un -2  38 Rad iun -226 Tho r i un -232

B I97O
E 1970
E I97O
E 1970
E I97O
Er9?0
8197  0
E  1970
81970
81970
8197  0
8 t980
81980
E  1980
81980
81980
E l9BO
81980
8 I980
81980
81990
E I99O
8 t990
E I99O
BI99O
81990
81990
82000
82000
82000
82000
82025
82060
F,2076
82076
E2  105
E2LT4
82130
82131
82I42
E.2t44
82T49
E2T7 O

s6920
s6930
s6970
s5990
s7010
s7030
s7040
s7050
s7050
s?070
s7090
s6920
s6940
s7020
s7030
s7040
s705  0
s7060
s7070
s7080
s  6910
s6930
s7030
s  7040
s7060
s70?0
s7090
s?020
s7040
s7060
s7080
s  6347
s62  l5
s622  I
s6238
s6293
s  6244
s6281
s6294
s630  6
s47  15
s625  I
s4670

A
A
A
A
+
A
A
A
+
A
A
+
A
+
A
A
A

2.5 l . I

12 .2

3 .6

6 .1

9 .4
3 .5

4 .O

3 .0

28 .5

3 .5

1 .5

2 .4

L .2
0 .8
1 .0
0 .8
l . l
t . l
L . 2
4 .5

11 .9
1 .0

r .2
0 .8
7 .L
0 .9
1 .0
0 .9

r9 .  I
1 .1
1 .9
1 .3
1 .0
o.7
r . l
1 .0
1 .0
3 .3
0 .6
0 .6
r .1
0 .9
L .2
1 .3
0 .9
1 .0
0 .8
0 .5
r .4
1 .1
1 .4
1 .0
1 .0
r .2

0 .1
0 .1
0 .1
0 . I
0 .  t
0 . 2
0 .1
0 .2
0 .4
0 .1

0 .1
0 .1
0 .3
0 .1
0 .1
0 .1
0 .5
0 .1
0 .2
0.  r
0 .1
0 .1
0.  r
0 .1
0.  r
0 .2
0 .1
0 .1
0. r
0.1
0 .  t
0 .1
0 .  t
0 .2
0.  r
0.  r
0.2
0.  r
0 .1
0 .3
0 .1
0.  r

0 .6  +
0 .5  +
I . 0  +
0 .9  +
0 .9  +
1 .3  +
1 .3  +
3 .5  +
5 .9  +
0 .7  +
r .2  !
1 .0  +
0 .9  +
3 .4  +
I . 7  +
1 .0  +
1 .1  +
s.2  !
1 .4  +
1 .4  +
1 .5  +
L .2  +
0 .8  +
1 .3  +
1 .1  I
1 .1  +
2 .L  +

A

+  2 . 8
+  1 . 5
A
A
A
+  1 . 8
A
A
A

+
+
a
+
+
+
+
+
t

+
A
+
+
+
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
a

+
+
+
+
+
+
+
+

O.7  +
0 .7  +

A

0 .1
0.  r
0.2
o.2
0.1
0 .3
o.2
0.3
0 .4
0 .2
0 .2
0 .  t
0 .2
0 .4
o.2
0.2
0 .2
0 .7
o .2
0 .3
0 .2
0 .2
0 .3
0 .2
0 .2
0 .2
0 .2

0 .2
0. r

0.2

0 .1
0 .2

1 .3

0 .4
0 .9

l . l  +  0 .2
1 .0  +  0 .2
2 .1  +  0 .2
1 .4  +  0 .3
1 .0  +  0 .2
L .4  +  O .2

+
A
I

+
A
A

+
A
A
+
A
A
A
A
A
A
A
A
A
A
+  5 .1
A
A
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TABTE 7

(  con t  i nued )

P a E e  3  o f  4

G r i d  C o o r d i n a t e s Concen t ra t i ons  (oC i / e  + / -  I  e i cna )
E ,W N ' S Uran  i un *238 Rad iuu -226 Thor iun -232

B2L7O
E2L7 O
s.2t70
E2  170
E2L7O
82 t70
82180
82180
E2  t80
B2  180
82180
E2  180
E  2180
82190
82190
E2 I90
82190
E2  190
82190
E2  190
E2  190
82200
82200
82200
E.2200
82200
E.2200
82200
E.2205
82205
82205
82205
t.2205
822t0
E22TO
B22IO
E22LO
822r0
82210
E22tO
F.2260
F.2298
82300

s4690
s47 t0
s4730
s4750
s4770
s47  90
s4680
s4?00
s4720
s4740
s4760
s4?80
s4800
s46?0
s4690
s4710
s4730
s4750
s4770
s4790
s4810
s4660
s4680
s4700
s4720
s4?40
s4780
s4800
s4800
s4820
s4840
s4860
s4880
s4670
s4690
s47  10
s4730
s4?50
s4770
s47  90
s4760
s5605
s5845

0 .5
2 .8

L .4
1 .6

t .4
t .2
1 .0
1 .4
0 .6
0 .8
1 .3
L .2
1 .3
0 .8
1 .0
1 .0
0 .8
0 .9
0 .6
1 .3
L .2
0 .8
0 .8
0 .9
0 .8
1 .?
0 .7
0 .8
3 .2
0 .8
1 .9
0 .7
0 .5
1 .1
1 .0
0 .9
0 .7
0 .9
0 .7
t .2
1 .0
0 .8
1 .3
t . t
l . l
5 . 5
1 .0

0. I
0 .1
0 .1
0 .1
0. r
0.  r
0. I
0 .1
0 .2
0 .1
0 .1
0. r
0 . I
0 .1
0 .1
0 .1
0 .1
0.  r
0 .1
0 .1
0 .1
0 . I
0 . I
0 .1
0 .2
0 .1
0 .3
0.  t
0 .1
0 .  t
0 .2
0 .1
0 .1
0. r
0 .  t
0 .1
0 .1
0 . I
0 .1
0 . I
0 .  t
0 . 3
0 .1

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

+  O .2
+  0 .3
!  o .2
+ 0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .1
+  0 .2
r  0 .  r
+ 0 .2
+  0 .2
+  O.2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  O . 2
+  0 .2
+  0 .1
a  0 .  f
A
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
A
+  0 .1
+  0 .1
+  0 .1
A

+
+
t
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
I

+
+
+
+
+
+
+
+
+
+

I
+
A
A
A
A
A
A
A
+
A
A
A
A

1 .6
0 .4
r .7
1 .6
1 .0
r .2
1.6
0 .7
L .4
0 .5
L .2
1 .0
0 .8
r . l
0 .6
1 .0
r . l
L.2
l . r
1 .0
0 .6
0 .7

0 .7
r .2
r .0
1 .5
r .0
1.1
1 .4

0 .8
r .0
0.6

1 .2  +  0 .2
l . l  +  0 .2
0 .9  +  0 . t
1 .3  +  0 .2
9 .9  +  0 .2
1 .9  +  0 .2
1 .3  +  0 .3
0 .6  +  0 .2

4 .5 L.2
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TABI,B 7

(  con t  i nued )

P a g e  4  o f  4

G r i d  C o o r d i n a t e s
E 'W N ' S

C o n c e n t r a t i o n s  ( p C i / 9 .  + / -  1  s i r l a )
Uran iun -238 Radi um-226 Tho r i un -232

E2  315
823  t 5
82320
8232L
F,2323
F,2325
82328
82336
82340
82340
82342
82343
E2350

s5940
s5  947
s563  I
s5779
s5  715
s5  635
s5631
s5635
s5605
s56  l5
s5572
s5590
s5620

r .5
L.7
5 .0
1 .6
2 .L
t .7
2 .7
3 .8

11 .9
7 ,5
2 ,0
3 .7
7 .5

0 .4
0 .4
0 .3
0 .2
0 .2
0 .3
0 .2
0 .6
1 .3
0 .7
0 .6
0 .6
0 .9

3 .9 2.0

+  0 .8
A

+

:
+
+

t
+
+
+
+
+
+
+
+

A
A
A
!

A
A
A
A
A
A
A
A
A

t .2

1 .5  +  0 .4
1 .6  +  0 .3
1 .8  +  0 .3
I . 5  +  0 .3
0 .3  +  0 .3
3 .9  +  0 .7
0 .7  +  1 .4
2 .3  +  0 .8
2 .5  +  0 .5
2 . I  +  0 .5
1 .8  +  1 .7

' A ' d e n o t e s  l e s s  t h a n  d e t e c t a b l e  a c t i v i t v .
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TABTE 8

POST-REMEDIAL  ACT ION SAMPTING RESUTTS

FOR PROPERTY R

G r i d  C o o r d i n a t e s
E r l t

C o n c e n t r a t i o n s  ( o C i / o  + / -  I  s i q m a )
N ' S Uran  i un -238 Rad iun -226 Tho r i un -232

l {0265
rf  02 85
l r0305
r{0 3 10
r{0 3 67
r {0387
tfo40 7
w0427
wo447
t {0467
t lo487
t lo50 7
w0527
rvo547
r {0567
1{0587
l {0607
wo627
t f0645
l l0665
t {0685

s3  140
s3  t40
s3140
s3130
s3  140
s3  140
s3  140
s3  140
s3140
s3  140
s3140
s3  140
s3  140
s3  140
s3  140
s  3140
s3  140
S 3  I 4 0
s3  140
s3  140
s3140

t . 2
0 .7

l I . 7
t . 4
2 .2
0 .9
L ,7
L .2
0 .8
I . 2
1 .0
0 .7
1 .3
1 .6
1 .5
0 .9
4 .0
4 .2
I . 5
1 .4
I . 4

o.2
0 .1
0 .8
0 .1
0 .2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0.  r
0.  r
0.2
0 .2
0 .1
0 .2
0 .2
0 . I
0 .1
0 .1

0 .6
0 .7

1 .3
1 .1
I .2
0 .8
0 .6
l . l
1 .0
r .2
0.9

1 .0
1 .1

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

+
+
+
+
+
a
+
+
+
+
+
+
+

I
+
+
+
+
+
+
+

A
A
A
+  1 . 4
A

+ O.2
+  0 .2
A
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .1
+  O .2
+  0 .1
+  0 .3
+  0 .2
A
+  0 .2
+  0 .2
A

l . l  +  0 .3
L .4  +  O .2
0 .9  +  0 .2
L .4  +  O .2
1 .1  +  0 ,2

4 .2

' A '  d e n o t e s  l e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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TABTB 9

POST-REMEDIA I  ACTION SAMPTI I {G  RESUTTS

FOR PNOPERTY S

G r i d  C o o r d i n a t e s Concen t ra t i ons  (pC i / e  + / -  I  s i r na )
E ,  W N ,  S  Uran iun -238  Rad iun -226  Thor  i un -232

80885  N I305  A  2 .8  +  0 .3  0 .9  +  9 .2
80886  N1285  5 .  3  +  0 .4  5 .  3  +  0 .4  l .  I  +  0 .2
80895  N1295  A  5 .3  +  0 .4  0 .8  +  0 .3

' A '  d e n o t e s  I e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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TABTE IO

POST-REMEDIA t  ACT ION SAMPI ING RESUL IS

F O R  P R O P E E T I E S  U  A N D  V

Gr id  Coo rd ina tes
E r l i N ,  S

Concen t ra t i ons  (pC i / s .  + / -  I  s i f na )
U r a n i u n - 2 3 8 R a d i u m - 2 2 6 Thor  iw-232

80800
EOBI  O
80820
80987
8099?
80997
E  1009
E I I2 I
B I I 28
81138
E  1 I38
E1148
E  I297
E  I3 I7
E1320
81320
8L327
E1330
E I33O
81340
E  I34O
81350
81360
813  67
81370
81380
81390
E  1400
E  1400
E14 r0
EL42O
E 1430
E  1430
E I44O
E 1440
E  1450
E  1460
E  1460
E  1460

N3545
N3535
N3545
N3625
N3535
N3655
N3625
N3709
N3686
N3690
N3709
N3709
N3690
N3690
N3690
N3710
1r3700
N3700
N3?20
N3690
N3700
N3700
N3710
N3790
N3700
N37  10
r {3700
N3690
N3710
N3700
N3710
N3700
N3?20
N3690
N3710
N3700
N3690
N3700
N3710

1 .6

1 .0
1 .5
1 .7
1 .6
0 .7
0 .9
0 .8
1 .1
0 .9
0 .8
0 .8
t . 2
L ,2
1 .3
L .2
0 .8
5 .2
0 .8
1 .4
0 .8
3 .9
2 .1
0 .6
0 .9
1 .5
0 .9
1 .0
0 .7
0 .8
0 .8
0 .6
0 .7
0 .8
t . 2
0 .9
0 .7
t . 4
2 .O
3 .  t

0 .1
0 .1
0 .1
0 .1
0.  r
0 . t
0 .1
0 .1
0 .1
0 .1
0 . I
0 .1
0 .1
0 .1
o.4
0 .3
0 .3
0 .3
0 .4
0 .3
t .2
0 .6
0 .2
0 .  t
0 .5
0 .3
0 .3
o.2
0.2
o.2
0.2
o.2
0.3
0 .4
0 .3
0 .2
C I .4
0 .3
0 .9

+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
a

+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

2 . 9  +
A
A

A
A
A
A
A
A
A
A
A
A
A

1 .3  +  0 .2
O .9  +  0 .2
O .7  +  0 . I
0 .8  +  0 .2
0 .6  +  0 .1
1 .0  +  0 .2
1 .1  +  0 .1
1 .2  +  O .2
1 .1  +  0 .2
0 .9  +  0 .1
I . I  +  0 .2
1 .0  10 .2
1 .5  +  0 .2
1 .1  +  0 .2
L .4  +  0 ,2
0 .9  +  0 .2
I . 4  +  0 .4
L .2  +  O .2
0 .8  +  0 .2
t . t  +  O .2
0 .8  I  0 .2
1 .3  r  0 .2
L ,4  +  0 .2
0 .8  +  0 .1
0 .9  +  0 .2
1 .1  +  o .2
0 .8  +  0 .2
t . I  +  0 .2
0 .9  +  0 .1
1 .0  +  0 .2
I . 0  +  0 .2
0 .9  10 .2
1 .7  +  0 .2
1 .0  +  0 .2
1 .0  +  0 .2
l . l  +  0 .1
1 .5  +  0 .3
1 .8  +  0 .6
1 .3  +  0 .3

'A '  deno tes  l ess  t han  de tec tab le  ac t i v i t y .
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EXCAVATION DEPTH WAS 0.5 FEET

FIGURE 33 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
PROPERTYX-SECTION2
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TABTE 1 I

POST_RBMEDIA t  ACT ION SAMPL ING RESUTTS

rOR PROPERTY X

G r i d  C o o r d i n a t e s
E , W N , S Uran iun -Z38  Rad i  um-22 i  Tho r i un -232

r{0 185
l {0 I85
r f 02 t5
?/.o2t7
l,.'0225
li'o240
t lo267
r {0283
t {0299
t f03  16
i l o328
r f  0  335
t {0382
l |0388
t {0388
l ' f0390
r{0 3 90
r{0 3 90
l { 0390
l {0390
t {0390
t {0390
t r0398
1{0398
t {0400
I {0400
t {0400
t ro400
t ro400
r{04 0 0
l { 0400
t fo400
t {0410
w0410
t f o4 I0
r {0410
r | 0410
t {0410
t ro410
r{0410
r{04 t 0
t |04 14
v,0420

N1140
NI  I 5O
N l  165
N1409
r { I t 75
N l160
N I36O
Nl  377
N1377
NI  377
N I  360
N l  355
N l  300
N l  330
N1350
N0620
N0640
N0660
N0700
N0720
N0740
N0  750
N l  340
N1360
N0  610
N0630
N0670
N0690
N0?10
N0730
N0750
N0?70
N0620
N064  0
N0650
N0660
N0680
N0700
N0720
N0740
N0760
N l  370
N0610

1 .1  +  0 .1
1 .0  +  0 .1
1 .5  +  0 . I
5 .1  +  0 .2
1 .2  +  0 .1
2 .6  +  O .2
0 .9  +  0 . I
1 .3  +  0 .1
0 .8  +  0 . t
1 .3  I  0 .1
1 .3  +  0 .4
0 .6  +  0 .4
2 . I  +  0 .1
l . l  +  0 .1
0 .8  +  0 .1
1 .1  +  0 .1
0 .7  +  0 .1
l . l  +  0 .1
0 .8  +  0 .1
1 .2  +  0 .1
0 .7  +  0 .1
0 .8  +  0 .1
1 .0  +  0 .1
1 .5  +  0 .1
1 .2  +  0 . I
0 .9  +  0 .1
0 .9  +  0 .1
0 .6  +  0 .1
I . t  +  0 .1
I . 3  +  0 .1
0 .8  +  0 .1
1 .0  +  0 .1
0 .5  +  0 . I
I . 2  +  0 .1
I . 0  +  0 .1
t . l  a  0 .1
2 .7  +  0 .2
0 .8  +  0 .1
0 .5  +  0 .1
1 .1  +  0 .1
I . 2  +  0 .1
0 .8  +  0 .1
0 .8  +  0 . I

2.1

0 .8

4 .0
1 .3

8 .3

3 .3

2 .9

L .4

1 .1

0.7
t .3
0 .9
1 .0
1 .0
0 .8
l . l
0 .9
l .  t
o .7
I .4
1 .0
1 .0
0 .8
0 .7
r .0
0 .8
0 .5

1 .1
0 .8
1 .0
L .2
0 .9
0 .9
1 .1
r .3
0 .9
1 .3
1 .5
0 .8
1 .0
0 .6
0 .8
0 .5
0 .4
0 .8
o.7
0.8
0.8
0 .8
0 .9

9 .2
0 .2
0 .1
0 .2
0 .2
0 .2
o.2
0.2
0 .2
0 .2
o .2
o.2
o.2
0 .1
o.2
0.2
0 .2
o.2
0 .2
0 .  t
o.2
0.2
0 . I

+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  o .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 .1
+  0 .2
A

A
A
A
A
A
A

I . 7  +
A
A

+
+
+
+
+
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
A

A
A
A
A
A
A
A
A
A
+
A
+
A
A
A
A
+
+
A
+
A
+
A
+
A
A

A
A
A
A
A
A
A

1 .3

1 .0
1 .8

1 .6

1 .5

1 .1

I . 45 .4  +
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TABLE 1 I

(  con t  i nued )

Pan.e 2 of 2

G r i d  C o o r d i n a t e s Cgncen t ra t i ons  (pC i / n  + / -  I  e i cna )
E, l t l N ' S Uran  i  un -2  38 Radi um-226 Thor iun -232

t'.'0420
r{04 2 0
wo420
?d0420
wo420
vl0420
w0420
w0420
l {0420
t {0430
r{043 0
r{04 3 0
t fo430
r{043 0
l fo430
l {0430
tvo440
w0440
t {0440
t r0440
rf  044 0
r{0440
r{044 0
r{0440
r{04 90

N0630
N0650
N0670
N0690
N0710
N0730
N0740
N0750
N0770
N0620
N0640
N0660
N0680
N0700
N0720
N0750
N0610
N0630
N0670
i lo690
N0710
N0730
N0750
N0770
N0650

4 . 5  +
3 . 2  +

A
A
A
A
A
A
A

9 .2  +
0 .9  +

A

1 .3
1 .2

2 .9  +
2 .7  +
2 .0  +
7 .0  +
3 .?  +

A

1 .7
2 .0

L .4
1 .6
r .1
1 .5
L .2

1 .4  +  1 .0
2 .7  +  1 .2

A
2 .4  !  l . l

A
3 .0  +  1 .4

A

0 .6  +  0 .1
0 .9  +  0 .1
0 .6  +  0 .1
1 .0  +  0 .1
0 .5  +  0 .1
0 .7  +  0 .1
0 .7  +  0 .1
0 .6  +  0 .1
0 .8  +  0 .1
0 .5  +  0 .1
0 .8  +  0 .1
0 .9  +  0 . I
0 .8  +  0 .1
0 .7  +  0 .1
0 .6  +  0 . I
1 .5  +  0 .1
0 .9  +  0 . I
0 .5  +  0 .1
0 .6  +  0 .1
0 .6  +  0 .1
0 .7  +  0 .1
0 .5  +  0 . I
0 .6  +  0 .1
0 .6  +  0 .2
0 .6  +  0 .1

0 .7  +  0 .1
0 .7  +  0 .1
0 .7  +  0 .1
0 .7  +  0 . I
0 .7  !  0 .2
0 .8  +  0 .2
1 .0  +  0 .2
0 .7  +  0 .1
0 .9  +  0 .2
0 .9  +  0 . I

A
0 .7  +  0 .1

A
0 .7  +  0 .1
0 .6  +  0 . I
1 .2  +  O .2
0 .8  +  0 .1
0 .7  +  0 .1
0 .7  .+  0 .1
0 .4  +  0 .1
1 .0  +  0 .2
0 .6  +  0 .1
0 .7  +  0 .1
1. r  !  0 .2
O.?  +  0 .1

' A '  d e n o t e s  l e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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SECTION l  I  SECT ION2

EXCAVATION DEPTH WAS 0.5 FEET

FIGURE 36 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
THE WEST DITCH . SECTIONS 1 AND 2
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EXCAVATION DEPTH WAS 0.5 FEET

FIGURE 37 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
THE WEST DITCH .  SECTION 3
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FIGURE 38 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON

THE WEST DITCH . SECTION 4
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M STREET

D(CAVATION DEPTH WAS 0.5 FEET

FIGURE 39 POST-REMEDIAL ACTION SAMPLING LOCATIONS ON

THE WEST DITCH - SECTION 5
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B(CAVATION DEPTH WAS 0.5 FEET

FIGURE 40 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON
THE WEST DITCH - SECTION 6
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FIGURE 41 POST.REMEDIAL ACTION SAMPLING LOCATIONS ON THE

WEST DITCH . SECTION 7
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D(CAVATION DEPTH WAS 0.5 FEET
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FIGURE 42 POS}REMEDIAL ACTION SAMPLING LOCATIONS ON
THE WEST DITCH - SECTION 8
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TABTE L2

POST-REMEDIA t  ACT ION SAMPTING NESULTS

F O R  T H E  I I E S T  D R A I N A G E  D I T C H

P a q e I o fB

G r i  d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / E  + / -  I  e i f n a )
E 'W N ' S Uran  i un -238 Rad iun -226 Tho r i un -232

80020
80040
80040
80040
80040
80040
80040
80040
E0  045
80045
80045
80050
80050
80050
80050
80050
E0  050
80050
E0055
80060
80060
80060
80060
80060
80060
80060
80060
80065
80065
80065
80070
BOOBO
80080
80080
80090
80090
80095
80100
E0  100
80100
E0 l  t 0
B0 l l 0
80115

N2300
N2300
N2310
N2320
N2468
N2488
N2508
N2528
N2320
N2340
N2360
N2320
N2340
N2360
N2468
N2488
N25OB
N2528
N2320
N2320
N2340
N2  360
N2420
N24  68
N2488
N2508
trz528
N2420
N2440
I,f 2460
N2440
N234  0
N2480
N2540
N2500
N25BO
N2500
rr2520
N2560
N2580
trz520
N2560
N2560

o.2
0.  t
0 .2

7 .2 2 .3

A
A
A
A

I . 4  +
0 . 2  +
0 . 1  +
0 . 3  +

A
A
A
A
A
A

0 . I  +
0 . 3  +
0 . 5  +
0 . 4  +

A
A
A
A
A
A

0 . 1  +
0 . 3  +
0 . 3  +

A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A

0.1
4 .2
o .2
0 .2

0 .5
4 .2
0 . I
0 .2

3 .6
1 .8
1 .3
0 .9
0 .5
0 .7
0 .8
2 .0
0 .9
0 .8
3 .6
1 .0
1 .1
t . t
0 .6
0 .8
0 .8
0 .9
1 .6
L .2
0 .8
0 .8
I . 6
4 .7
0 .9
0 .7
1 .1
0 .9
r .8
2 .8
I . 3
1 .5
L .2
0 .8
1 .0
1 .4
L .7
0 .8
0 .8
1 .0
t . 4
0 .8
I . 9

0.3
0 .2
o.2
0.1
0 .1
0 .1
0 .1
0.r
0.1
0 .  t
0 .2
0 .2
0 .2
0 .2
0 . l
0 .1
0 .  t
0 .1
0 .2
0 .1
0 .1
0 .1
o.2
0.1
0.  r
0.1
0 .1
0 .1
0 .2
0 .2
0 .2
0 .2
0 .2
0 .1
0.  r
0.2
0 ,2
0 .1
0 .  t
0 .1
0 .2
0 .1
0 .2

+
+
+
+
+
+
+
+

t
+
+
+
+
+

t
+
+
+

I
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+

+
+
+
I
+
+
+

0 .7  +  0 .3
1 .4  +  0 .2
1 .0  +  0 .2
0 .7  +  0 .1
0 .6  +  0 .1
0 .7  +  0 .1
6 .6  +  0 .1
0 .8  +  0 .1
L .2  +  0 .3
1 .3  +  0 .2
1 .0  +  0 .3
9 .6  +  0 .2
0 .9  10 .2
0 .7  L  0 .2
6 .5  +  0 . I
I . 0  +  0 .1
1 .0  +  0 .1
1 .3  +  0 . I
1 .0  +  0 .2
0 .8  +  0 .2
0 .8  +  0 .2
0 .7  +  0 .2
L .2  +  0 ,2
0 .8  +  0 .1
0 .8  +  0 . I
0 .7  +  0 .1
I . 1  +  0 .1
0 .8  +  0 .2
0 .6  +  0 .2
1 .4  +  0 .3
0 .8  +  0 .2
I . I  +  0 .2
L .4  +  0 .2
0 .7  +  0 .2
0 .8  +  0 .2
l . t  +  0 .2
9 .9  +  0 .2
0 .4  +  0 .2
0 .6  +  0 .2
0 .6  +  0 .2
l . I  +  0 .2
l . l  +  0 .3
0 .9  +  0 .2
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TABTE T2

(  con t  i nued  )

P a q e  3  o f  8

G r i d  C o o r d i n a t e s Concentrat  ions (pc i /  s ,  t1- - - l__e: Ind-
E 'W N ' S Uran iun -238 Rad iun -226 Tho r i un -232

80280
80288
802  96
80300
80300
80304
80312
E0  320
80320
8O322
80328
E0336
E0  340
E0  340
80344
80352
80360
803  60
80366
8037  I
80380
80380
80384
EO3BB
80392
E  0396
t fo040
l {0040
r fo040
r{0040
r f  0050
r |0055
l {0055
t fo055
r{0 0 60
l fo060
I {0065
r{0 0 65
t ro065
r {0065
H0070
v to070
r {0075

N2860
N283  0
N2840
N2880
N2900
N2850
N2B6O
N28?0
N2920
i l z950
N2880
N2900
N2940
N2960
N29 IO
N2920
N2  930
N3000
N2940
N2  960
N3000
N3020
N2970
N2980
N2990
N3000
N1880
NI92O
N2280
N2300
N2300
N1860
N1880
N2280
N l  920
N2260
N l84O
N1860
N lB8O
N22BO
Nl  820
N1900
NI  820

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

2 . 8  +
A

5 . 9  +
A
A

7 . 6  +
A
A
A
A
A
A
A
A

2 .O 2 .3

2.4

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
A
A
A
A
A
A
A
+
A
A

2.O

2.5

2 .5

I . 0
0 .9
1 .0
1 .0
0 .9
1 .3
1 .4
l .  r
r .2
r .1
0 .9
1 .1
6 .8
0 .9
1 .4
L .2
1 .1
L .2
t . 1
1 .3
I . 4
t . r
0 .9
0 .9
2 .6
0 .8
2 .8
1 .3
r .5
1.3
0 .9
r .0
1 .3
1 .1
1 .4
1 .5
1 .5
I . 9
t . 0
1 .4
1 .0
L .4
0 .9

0.1
0.  r
0.  r
0.1
0 .1
0 .2
o .2
0.  r
0 .1
0 .1
0 .1
0 .1
0 .3
0.  r
0 .2
0.  r
0 .1
0 .1
0 . l
0 .1
0 .2
0 .1
0 .1
0 .1
0 .2
0 .1
0 .2
o.2
0.2
0 . I
0 .1
0 . I
0 .1
o.2
o.2
0.2
o.2
0.2
0.1
0 .2
0 .1
0 .2
0 .1

r . 0  10 .2
1 .0  !  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
I . l  +  0 .2
0 .9  +  0 .2
0 .9  +  0 .2
g .g  +  0 .2
l . l  +  0 .3
1 .0  +  0 .2
1 .9  +  0 .2
0 .8  +  0 .3
0 .6  +  0 .2
0 .7  +  0 .2
1 .3  +  0 .3
0 .8  +  0 .3
1 .0  +  0 .2
9 .9  +  0 .2
9 .6  +  0 .2
L .Z  +  0 .3
1 .0  +  0 .3
0 .6  +  0 .2
9 .9  +  0 .2
o .7  +  0 .2
0 .8  +  0 .3
L .2  +  0 .2
0 .8  +  0 .2
0 .8  +  0 .2
0 .4  +  0 .2
0 .9  +  0 .2
O .b  +  0 .2
0 .8  t  0 .2
0 .8  +  0 .2
1 .0  +  0 .2
0 .9  +  0 .2
l . I  +  0 .3
1 .0  10 .3
0 .6  +  0 .3
0 .9  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
0 .9  +  0 .2
l . l  +  o .2

2.2
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TABTE T2

(  con t  i nued )

P a c e  2  o f  8

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( o C i / n  + / -  I  a i g n a )
E 'W N ,  S Uran iun -238 Rad iun -226 Tho r i un -232

EO I2O
E0  120
EO I26
EO I4O
80152
E0  156
80 t60
80160
E  0 l6 l
80 t64
80176
E0  178
EOIBO
80180
80180
80 t88
E0 t91
80197
E0  198
80200
80200
BO2L2
802 t6
E.0220
80220
F,0222
80230
E023  I
E.0237
80239
E.O240
80240
80245
8O248
80250
80254
E0  256
80260
80262
F,0262
80255
80280
EO2BO

N2580
N2600
N25  80
N2640
N2600
N26 IO
N2620
N2660
N2618
N2623
N2636
N2642
N2648
N2680
N2700
N2657
N2668
N2685
N2676
N2690
N2720
N2?02
N2710
N27 40
N27  60
N27  T7
N2724
N2781
N27 42
N2750
N2780
N2800
N2757
N2790
N2765
N277 5
N2800
N2820
N2782
N2  880
N2790
N2820
N2840

2 .1

4 .1

1 .0

r .4

r .4

11 .9

2.2

0 .4

0.  r

0.6

0.  t

3 .3

1 .0
t . 1
1 .0
r .0
1 .9
0 .9
0 .8
0 .9
1 .  t
1 .0
0 .9
0 .9
0 .8
0 .9
1.r
0 .7
0 .9
1 .0
l . r
2 .6
1 .0
0 .8
1 .0
1 .1
0 .8
0 .9
r .2
0 .9
1 .3
0 .8
1 .2
0 .9
0 .8
0 .9
0 .9
1 .0
0 .9
0 .8
0 .9
1 .3
t . 2
1 .0
1 .0

0.1
0 .1
0 .1
0 .  t
0 .2
0 .1
0 .1
0.  r
0 .1
0 .1
0 .2
0 .  t
0 . t
0 .1
0 .1
0 .1
0 .2
0 .2
0 .1
0 .2
0 .2
0 .1
0 . t
0.  t
0.1
0 .2
0 .2
0 .2
0 .1
0 .  t
o .2
0 .2
0 .  t
0.  r
0 .1
0 . I
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
0 .1

A
A
A
A

4 . 5  +
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A

3.2

4 .9 2 .O

5 .4 2.4

+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .3
+  O .2
+  0 .3
+  0 .2
+  0 .2
+  0 .2
+  0 .3
+  O .2
+  0 ,2
+  O .2
A

+
+
+
+
+
+
+
+
+

1
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

!
+
+

0 .9
0 .9
0 .6
L .2
0 .5
t . 2
1 .0
1 .1
1 .0
1 .3
L .2
0 .8
0 .9
1 .1
0 .8

1 .0  +  0 .2
0 .7  +  0 .2
0 .8  +  0 .2
L .2  +  0 ,2
9 .6  +  0 .2
0 .8  +  0 .2
1 .1  +  0 .2
1 .1  +  e .2
0 .8  +  0 .2
O .7  +  0 .2
6 .9  +  0 .2
9 .6  +  0 .2
0 .7  +  0 .2
0 .6  +  0 .2
9 .9  +  0 .2
0 .8  +  O .2
0 .9  +  0 .2
0 .4  +  0 .3
t . 2  +  0 .2
0 .9  +  0 . I
9 .9  +  0 .2
1 .0  +  0 .2
I . 0  +  0 .1
0 .5  +  0 .2
0 .5  +  0 .1
0 .8  +  0 .2
1 .4  +  0 .4

+
A
A
A
+
A
A
+
A
A
I
A
A
+
A
A
+
A
A
+
A
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TABLE 12

(  con t  i nued )

P a c e  4  o f  8

Gr id  Coo rd ina tes Concen t ra t i ons  (oC i / s .  + / -  l  s i l na )
E, Ir l N , S Uran  iun -2  3  8 R a d i u n - 2 2 6 Tbor iun -232

t |0080
w0080
l {0080
l r0080
vro 0 80
r {0080
w0080
l {0080
t {00  B0
r{0 0 80
t {0080
r{0 0 80
l | 0085
I {0085
$0087
t ro  087
vro087
t { 0087
r {0087
r {0090
r fo094
t {0094
t {0094
t{0094
I {0094
t {0  r00
t ro100
H0100
t {0 t00
r{0 10 0
r {0100
r{0 I  I0
t f o l t 0
l { 01 I0
t ro l l 5
t { 0 I t 5
1 {0 t20
t{0 120
l r0120
r {0  120
vro t20
l { 0120
l | 0120

N1780
N1800
NI  890
N  1910
N1920
NI93O

" 'N1950
NI97O
NI9BO
N2200
N2240
N2260
Nt800
N2  260
Nt890
N 1910
N l  930
N1950
N l  970
N1780
NIB9O
NI9 IO
N1930
NI95O
Nl  970
N1960
N l  980
N2  140
N2180
N2200
N2240
N1760
N2220
N2240
N1760
N1980
NI74O
N 1960
N l  980
N2020
N2040
N2080
N2  120

1 .3 2.7

4 .4 2.8

2 .6 2.4

+
+

I
+
+
+
+
+
+
+
t
+

t
+
+
+
+
+
A
f

+
+
+
+
+
+
+
+
3

+
+
+
+

t
a

I
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+

1
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
+
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

L .2
1 .5
0 .8
0 .8
2 .2
0 .7
o.7
0 .6
r .2
I . 0
1 .7

12 .0
2 .4
5 .0
0 .8
1 .0
0 .6
0 .7
0 .8
0 .9
0 .7
l .  t
0 . 8
0 .7
0 .9
0 .9
I . 5
L .2
r .4
2 .6
1 .0
L .2
1 .3
1 .0
0 .9
1 .6
1 .3
1 .3
1 .6
2 .0
3 .7
1 .6
1 .5

0.2
0 .2
0 .1
0 .1
0 .3
0 .  t
0 .1
0 .2
0 .2
0 .2
0 .2
0 .5
o.z
0 .3
0 .1
0 . I
0.  r
0.1
0 .1
0 .  t
0 .2
0 .2
0 .1
0 .1
0 .1
0 .2
0 .2
0 .2
o.2
0.2
0 .2
o.2
0.2
0 .1
0 .  t
0 .2
o .2
o.2
0.2
o.2
0.3
0 .2
0.  r

1 .0
1 .1
0 .9
0 .8
0 .3
1 .0
0 .7
0 .8
0 .6
0 .9
1 .2
0 .9
0 .9
1 .5
1 .1
1 .9
0 .7
0 .9

0 .9
0 .6
0 .7
0 .6
0 .5
0 .9
1 .1
0 .9
0 .8
1 .5
0 .8
o.7
r .0
0 .6
0 .?
0 .9
0 .7
0 .7
I . I
L .2
1 .1
1 .0
0 .7
0 .5

0.2
0 .3
0 .3
0 .2
0 .1
0 .2
0 .2
0 .2
0 .2
0 .3
0 .3
0 .3
0 .3
0 .2
a.2
0.3
0 .2
0 .2

o .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .3
0 .2
0 .2
0 .2
0 .2
0 .2
0 .3
0 .2
0 .2
0 .3
0 .2
0 .2
o .2
0 .3
o .2
0 .2
0 .2
0 .2
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TABTE L2

(  con t  i nued )

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / t  + / -  I  e i t n a - )
E 'H N ' S Uran iun -238 Rad iun -226 Thor iun -232

r{0 12 0
t {0 r20
w0 120
t ro120
l r0125
t {0125
r{0 13 0
t ro r30
w0t30
r{0 I3 0
v r0 l30
1{0  r30
r f  0  135
t fo135
r {0 I40
t lo  140
t {0  I40
$0  140
r {0145
1d0 145
t{0 I5 0
r{0 15 0
t fo150
r r0  150
t {0  150
r{0 15 0
w0155
r {0 I55
t {0  I55
r{0 l5 8
r f  0  I5 I
n0158
l r0160
r f0 r60
t {0160
1{0  160
l {0 r60
t {0160
t ro160
l {0160
t ro160
l r0160
r {0  160

N2 140
N2180
N2200
N2220
N l  740
t {2000
NITOO
N2000
N2  140
N2 I60
N2  I80
N2200
NI720
N2020
N l  980
N2120
N2  I4O
N2 t80
N ITOO
N2020
N l700
N2040
N2060
N2080
N2 IOO
N2L2O
NI  980
N2000
N2100
N 1200
N1  220
N1  240
N1040
NI3OO
NI  320
N t  340
N1  360
N1380
N1400
Nt440
NI46O
N1500
N1520

8 .4
4 .5

2.5
2 .6

8 .6
0 .9
t . r
I . 8
r .2

L4 .4
2 .0
2 .2
1 .5
1 .4
L .2
1 .1
1 .3
1 .0
L .2
1 .8
3 .4
I . 4
L .4
0 .9
1 .4
1 .5

12 .3
1 .9
1 .6
1 .0
r .2
1 .0
1.r
0 .8
0 .7
0 .5
T .?
0 .9
1 .1
r .1
t . t
I . I
0 . 9
0 .1
1 .3
r .3
r . l

0.4
0 .2
0 .1
0 .2
o .2
0 .5
0 .2
o.2
0.2
0 .1
0 .1
o.2
0.2
0 .1
o.2
0.2
0 .3
o.2
0 .1
o.2
0.1
0 .2
0 .7
0 .3
0 .2
0 .1
0 .1
0 .  t
0 .2
0 .1
0 .1
0.  r
0.2
0 .1
o .2
0 .2
0 .  t
0.  r
0 .1
0 .1
0 .2
0.r
0 .1

3.3

2 .0

2 .3

0 .1 0 .1

A
A
A
A
A
A

3 . 8  +
A
A
A
A
A
A
A
A
A
A

5 . 5  +
A
A

3 . 1  +
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
+
+
A
A

0 .8  +
1 .0  +
1 .3  +
1 .4  +
0 .6  +
0 .6  +
f  . 0  r
I . 2  +
0 .7  !
l . I  +
0 .6  +
1 .0  +
1 .4  +
0 .5  +
0 .8  +
0 .8  +
0 .9  +
0 .6  +
1 .4  +
I . 0  +
0 .7  +
1 .5  +

A
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

1
+
a
+
+
+
+
+
+
+
+
+
a

+
+
I
+
+

0.3
o.2
0.2
0 .3
o .2
0 .3
0 .3
0 .2
0 .2
0 .2
0 .2
0 .3
0 .2
0 .2
0 .3
0 .2
0 .4
0 .2
0 .3
o .2
o.2
o.2

9 .6  +  0 .3
1 .0  +  0 .2
0 .9  +  0 .2
0 .8  t  0 .2
1 .3  +  0 .3
O .7  +  O .2
0 .9  +  0 .1
0 .8  +  0 .2
0 .9  +  0 .2
A .7  +  O .2
0 .9  +  0 .3
0 .8  +  0 .2
1 .6  +  0 .2
1 .1  +  0 .3
0 .9  a  0 .2
0 .8  +  0 .2
1 .4  +  0 .4
0 .9  +  0 .2
1 .0  +  O .z
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TABLE 12

(  eon t  i nued )

P a { e  6  o f  8

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / e ,  + / -  I  s i g n a )
E r l f N '  S Uran iun -238 Rad iun -226 Thor ium-232

l r0 I60
n0 I60
w0160
t {0160
t f o160
t {0160
t {0160
r {0  160
t ro160
l {0164
t lo r64
l { 0 I 64
t f o t65
t {0165
t ror65
t { 0165
v i0165
t l o r65
t {0165
t {0165
t {0165
t {0 I65
t {0165
t{0 I65
1 {0165
t {0  I65
l fo165
t f o165
t ' ro t65
t f o I65
t f  0 l 65
w0165
r {0165
v io I65
Y t0 l66
n0 I67
w0167
t {0  168
l {0 168
r r0168
l l 0 l 68
t ' ro  168
Yro I68

N I54O
N 1580
NI60O
N1620
N1640
N I66O
NI  6BO
N2060
N2OBO
N IO90
N l120
NI ISO
Nt  100
N l I 40
N l  160
N1250
NI2BO
N1  300
N1320
N1340
N1360
N 1380
N1400
N1420
N I46O
N1500
Nt540
N1560
N1580
N 1600
N1620
NI64O
N1660
N l  680
N t  020
N0  920
NO9BO
N0840
N0880
N1020
N1040
N1060
N1200

7 .5

3 .3

2 .5

2 .9

6 .0

3 .1

A
0 . 7  +

2.9

0 .9

2 .0

2 .2

3 .4

2 .2

0 .4

0 .9
1 .3

1 .4
0 .9
0 .1
1 .0
5 .9
L .2
0 .9
r .6
1 .0
1 .3
1 .5
1 .3
0 .8
1.  r
1 .1
L .2
r .2
l . l
1 . 1
I . 0
1 .0
0 .9
0 .9
1 .0
I . 4
r .4
1 .3
1 .3
3 .0
1 .7
1 .9
1 .0
0 .7

14 .  3
t . 8
0 .9
L .2
1 .1
1 .0
4 .7

0.  r
0.1
0 .2
0.  r
0.6
0 .2
0 .1
0 .2
0.  r
0.2
0 . I
0.  r
0 .1
0 .1
0 .1
o.2
0 .1
0 .1
0 .1
0.  r
0.2
0 .1
0.  r
0 .1
0 .1
0 .2
0 .1
0 .2
0 .2
0 .2
0 .2
0 .1
0 .1
0 .5
0 .1
0 .2
0 .2
0 .1
0 .1
0 .1

+
+
A
+
+
+
+
+
+
+
+
+
+

!
+
+

1
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
3

+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
+
A
+
A
I

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
a

A
+
A
+
A
A
A
A
+
A
A
A

0 .1
0 .1

L .2  +  0 .2
1 .0  +  0 .2
0 .9  +  0 .6
L .4  +  0 .2
9 .9  +  0 .2
L .4  +  0 .3
0 .9  +  0 .2

A
1 .0  +  0 .2
I . 4  +  O .2
r . 0  !  0 . 3
1 .0  +  O .Z
9 .7  +  0 .2
1 .0  +  0 .2
I . 3  +  0 .1
L .4  +  0 .2
0 .6  +  0 .2
1 .3  +  0 .2
1 .0  +  0 .3
1 . I  +  0 .2
9 .9  +  0 .2
0 .7  +  0 .2
1 .2  +  0 .3
r .4  +  0 .2
0 .9  +  0 .2
I . 0  +  0 .2
1 .4  +  0 .2
0 .9  t  0 .2
L .2  +  0 .2
1 .3  +  O .2
0 .9  +  0 .3
1 . I  +  0 .3
1 .3  +  0 .2
1 .0  +  0 ,2
I . l  +  0 .2
0 .6  +  0 .2
9 .6  +  0 .3
0 .9  +  0 .2
1 .6  +  0 .2
l . l  +  o .2
0 .9  +  0 .2
0 .7  +  O .2
0 .7  +  0 .3

3 .5 r .6
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TABTE L2

(  con t  i nued )

P a q e  7  o f  8

G r i d  C o o r d i n a t e s
E ' t N ' S

Concen t ra t i ons  (pC i  / e .  + / -  I  s i r na )
Uran  i  un -23  I Rad iun -226 Tho r i un -232

t {0 l68
l r0 I68
t {0169
t {0169
r l0169
t ro169
l {0169
t {0 r70
t {0170
vr0170
t {0 r70
r {0170
t ro170
r f0170
t ro170
t {0 I70
r {0  l7  0
t {0170
t fo170
l {0170
t fo170
r{0 I7 0
r {0170
t{0 17 1
t ro l7 I
r{0 I7 I
t l o  I71
r {0 t7 I
l fo171
woL72
w0L72
w0L72
w0172
r {0 t73
w0173
l {0173
t {0173
t {0173
l |0173
r r0173
w0173
l {0174
t ro174

N1220
N 1240
N0800
N0940
N0960
1r0980
N1000
N0760
N0840
N0860
N0880
N0900
N0920
N1040
N l  140
N1160
NI260
NI28O
NI42O
N 1440
N1480
N1520
NI56O
N0720
N0820
N0940
N0960
N l  000
N l  120
N0780
N0800
N0900
N l  180
N0610
N0640
N0680
N0720
N0820
N0860
N1090
N l  100
N0700
N0740

3 .3
4 .7

o.2

3 .5

1 .8
2 .3

2.2
2 .6

0 .9
1 .0
1 .1
0 .9
0 .8
1 .3
0 .9
0 .9
t . 4
0 .9
1 .0
L ,2
0 .7
0 .9
2 .9

14 .  0
0 .7
r .0
1.0
1 .3
0 .8
t .2
r .3
1 .4
0 .9
0 .8
0 .8
1 .2
I . 3
I . 3
t . r
0 .9
1 .3
1 .0
1 .2
1 .0
0 .9
0 .9
0 .9
1 .4
l . l
0 . 9
0 .9

0 .1
0 .1
0 .2
0 . I
0 .1
0 .1
0 .1
o.2
0.2
0 .1
0 .  t
0.  r
0.1
0 .  t
0 .2
0 .4
0.  r
0 .1
o.2
0 .1
0 .1
o.2
o .2
2 .0
0 .1
0 .  t
0 .1
0 .2
o .2
0 .2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0.  r
0.2
0 .2
0 .1
0 .1
0 .1

0 . 4  +
A

9 . 2  +
A
A
A

3 . 6  +
2 . L  +

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

+
+
+
+
r
+
a

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

l . l  +  0 . I
0 .9  +  0 .2
0 .9  +  0 .2
1 .0  +  0 .1
0 .5  +  0 .2
0 .9  +  0 .2
0 .7  +  0 .3
L .2  +  0 .3
1 .3  +  0 .3
l .S  a  0 .3
1 .2  +  0 .3
1 .2  +  O .2

76 .0  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
2 .2  !  O .3
1 .5  +  0 .3
1 .0  +  O .2
0 .8  +  0 .3
0 .9  +  0 .2
0 .4  +  0 .2
1 .1  +  0 .2
1 .2  +  0 .3
0 .8  +  0 .2
1 .2  +  0 .8
1 .0  +  O .2
0 .7  +  0 .2
9 .9  +  0 .2
l . I  +  0 .3
1 .1  !O .2
1 .0  +  0 .3
I . 3  +  0 .3
1 . I  +  0 .2
1 .0  +  o .2
I . 2  +  0 .2
l .Z  +  0 .2
0 .8  a  0 .2
L .2  +  0 .2
0 .9  +  0 .2
1 .0  +  0 .2
1 .3  J  0 .2
1 .1  +  0 .3
I . 2  +  0 .2

A
A
A
A
A
A
+
+
A
A
A
A
A
A
A
A
A
A
A
A
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TABTE 12

(  con  t  i nued  )

PeAe 8 of 8

G r i d  C o o r d i n a t e s
E, l { N '  S

C o n c e n t r a t i o n s  ( p C i / * ,  + / -  I  s i r n a )
Uran iun -238 Rad iun -226 Tho r i uu -232

l {0 I74
t {0175
t {0 I75
t {0175
r{0 I7  5
t r o176
w0176
t {0  17  B
f l o l 7B
r {0  l 7 I
I { 0178
t {0178
t {0180
t t o187
HOI87

N0  780
N0640
N0660
N0680
N0740
N062  0
N0700
N0620
N0660
NI2OO
Nt  220
N  1240
N l  060
N1140
NI  I 5O

9 .0  +  3 .4
l . t  +  0 .5

0 .9  +  0 .1
0 .7  +  0 .1
0 .8  +  0 .1
l . l  +  0 .2
0 .8  +  0 . I
1 .0  +  0 .1
0 .9  +  0 .1
0 .9  +  0 .1
0 .9  +  0 .1
0 .7  +  0 .1
0 .8  +  0 . I
0 .8  +  0 .1
0 .9  +  0 .1
1 .1  +  0 . I
I . 0  +  0 .1

l . l  !  0 . 2
1 .3  +  0 .3
0 .7  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .3
0 .9  10 .2
0 .9  +  0 .2
0 .8  +  0 .2
0 .8  +  0 .2
1 .0  +  0 .1
0 .8  +  0 .1
0 .7  +  0 .2
O .7  +  0 .2
1 .3  +  O .2

0 .1
o.7

A
A
A
A
A
A
A
A
+  O . 2
+  0 . 1
A
A
A

' A ' d e n o t e s  l e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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TABLB 13

POST_REMEDIAL  ACT ION SAMPTING RESULTS

FOR THE CENTRAL  DRAINAGE D ITCH

P a q e  I  o f  4 2

G r i d  C o o r d i n a t e s Concentrat  ions (pc i  /  e ,  +1-__ I ,s : lue l -
E ,W N ' S Uran  i un -238 Radi um-226 Tho r i un -232

800005
8000  I  3
8000  I  3
800020
800023
80003  3
800033
E00033
800043
E0  0  043
800053
800053
800  063
800063
E00073
800073
800083
800090
800093
800  103
800  I  t 0
800113
800120
800  r23
E00  r30
800 t30
800  I 32
E00  I 40
800  143
800  143
800  r50
800  r50
800  153
800  153
800  163
800  I 63
800  l ?3
800173
800  I  83
800  I 93
800193
800  2  07
8002  I 0

N09980
N09970
N09990
N09980
N0 9965
N0  995  8
N0997  0
N09990
N09965
N09980
N0995  8
N09970
N09949
N09965
N0  995  0
N0  995  I
N09949
N09940
N0  995  0
N0994  I
N09940
N0 995  0
N0  993  0
N0992  3
N0992  0
N0  994  0
N09942
N0 993  0
N0  992  3
N09942
N099  I  0
N09940
N099  r  3
N09933
N0990  3
N0992  3
N0  9897
N09913
N0 990  3
N09887
N09913
N0  9903
N09890

2 . 8  +
A
A
A
A
A
A
A
A
A
A

0 . 6  +
A
A
A
A

6 . 6  +
A
A
A
A
A
A
A
A
A

0 . 7  +
A
A
A
A
A
A

0 . 9  +
A
A
A

5 . 5  +
A
A
A
A
A

2.0

0 .1

2 .6

1 .4

0 .6

2 .7
3 .9
L .2
I . 2
1 .9
r .0
2.6
L .4
6.  r
2 .9
I . 0
l . t
1 . 8
8 .0
1 .3
1 .3
1 .5
I . 9
2 .4
1 .1
1 .6
1 .3
1 .0
1 .8
r .4
L.2
I .4
0 .7
6 .2
t .7
2 .3
r .3
7 .2
1 .0
3 .0
4 .1
r .5
4 .4
3 .6
7 .0
1 .9
5 .6
1 .0

0.2
0 .2
0 .  t
0 .1
0 .1
0 .1
0 .2
o.2
0.2
0 .2
0 .2
0 .  t
o.2
0.3
0 . t
0 .1
0 .2
o .2
0 .2
0 .1
0 .1
0 .2
0 .1
0 .3
0.  r
0.1
0 .2
0. r
0 .3
0 .1
0 .2
o.2
0.3
0 .1
0 .5
0 .3
0 .2
0 .2
0 .2
0 .3
o.2
0 .4
0 .1

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

I . 4

L .7
0 .8
l . l
0 . 7
0 .9
1 .8

I . 5

L .2

1 .0
1.  r
L .2
I . 4
0 .9
0 .5
1 .6
0 .9
0 .9
r .2

I . I  +  0 .2
t . 2  +  0 .2
9 .9  +  0 .2
0 .9  +  0 .2
0 .6  +  0 .3
I . l  +  o .2
0 .5  +  0 .3
0 .9  +  0 .3
0 .9  +  0 .2
1 .3  +  0 .2
I . I  +  0 .4
0 .7  +  0 .3
0 .8  +  0 .2
t . I  +  0 .2
I . 4  +  0 .2
l . l  +  0 .3
1 .6  +  0 .3
0 .4  +  0 .2
I . I  +  0 .2

+  0 .3
A
+  0 .3
+  0 .2
+  0 .2
+  0 .1
+  O .2
+  0 .2
A
+  0 .3
A
+  0 .2
A
+  0 .3
+  0 .2
+  0 .2
+  0 .3
+  0 .3
+  O .2
+  O .2
+  4 .2
+  0 .2
+  0 ,2
A

2.0
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TABTE I3

(  con t  i nued  )

Pase  2  o f  42

G r i d  C o o r d i n a t e s
E 'W

Concen t ra t i ons  (pC i / e  + / -  I  s iEna )
N ' S U r a n i u n - 2 3 8 R a d i u n - 2 2 6 Thor ium-232

E'00220
8O0220
B0  0230
800240
E0  0240
800250
800250
800  2  60
E00260
800260
8002?0
800270
800280
800280
800290
8002  90
800290
800  300
B0  0  300
800  300
8003  10
8003  l 0
8003  l 0
800320
800320
800320
8003  30
E  00330
800330
800340
800  340
800345
800350
80035  0
800355
800360
800  360
800365
8003?0
800370
800370
800370
E00375

N09880
N0990  0
N09890
N09880
N09900
t {098?0
N09890
N09860
N09880
N09903
N0 985  0
N09870
N09840
N0  9860
N09830
N0  985  0
N09870
N0982  0
N09840
N09860
N09810
i lo  983 0
N09850
N0  9800
N0 982  0
N0984  0
N0  9790
N09810
N09830
N09800
N09820
N04832
N09780
N098  I  0
N04832
N09770
N0 980  0
N0483  2
N09740
N09760
N0  97  B0
N09790
N04832

1 3 .  0  +
2 . 6  +

A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 .0
9 .0
4 .7
5 .1
1 .3
1 .8
2 .0
I . 2
r .9
2.5
1 .3
L .2
t .1
4 .6
r .0
5 .7
1 .1
l .  r
3.2
L .2
r .4
3 .2
1 .0
4 .0
2 .3
2 .8
0 .7

L2 .6
1 .8
5 .0
1 .3
0 .9
4 .4
2 .4
1 .0
2 .7
t . 3
0 .9
1 .0
1 .6
4 .3
1 .3
0 .9

1 .5

7 . o.2

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
f

+
+
+
+
+
+
+
+
+
+
+
+
+
t

+

A
A
A
A
A

5 +
A
A
A
A
A
A
A

2 +
A
A
A
A
A
A
A
A
A
A
A
A
A

0.1
0 .3
0 .2
0 .2
0 .1
0 .  t
0 .2
0 .1
o.2
0.2
0 .3
0 .2
0 .1
0 .2
0 .1
0 .2
0 .1
0 .1
o .2
0 .1
0 .2
o.2
o.2
0.3
0 .2
o .2
0 .1
0 .4
0 .2
0 .2
0 .1
0 .1
0 .3
o .2
0 .1
0 .2
0.  r
0 . I
0 .1
0 . I
0 .3
0 . I
o.2

l . I  +  0 .2
A

l . l  +  0 .2
L .2  +  0 .2
I . 3  +  0 .3
I . 2  +  O .2
I . 4  +  9 .3
t . I  +  0 .2
1 .5  +  O .2
L .4  +  O .2
O.4  +  0 .2

A
A

I .0  r
1 .5  +
1 . I  +
0 .8  +
1 .0  +

A
L .2  +
1 .8  +

A

3.8
0 .7

0 .2
0 .2
0 .2
4 .2
0 .2

0 .3
0 .3

I . 6  +  0 .3
0 .7  +  O .2
0 .6  +  0 .2
L .2  +  0 .2
1 .0  +  0 .2
0 .9  +  0 .4
0 .8  +  0 .2
0 .9  +  0 .2
l . l  +  0 .2
0 .8  +  0 .2
1 .0  +  0 .3
1 .0  +  O .2
0 .9  +  0 .2
1 .0  +  0 .2
1 .0  r  0 .2
0 .9  +  0 .2
1 .1  +  0 .2
I . 3  +  0 ,2
I . b  r  0 .2
I . 3  +  0 .2
0 .9  +  0 .3

r10



TABIE  13

(  con t  i nued )

P a g e  3  o f  4 2

Gr id  Coo rd ina tes _ C q t c e n t r a t i o n s  ( p C i / 9 ,  + / -  I  s i E n a )
E 'W N ' S Uran iun -238 Radi  um-226 Tho r i un -232

E00380
800380
800380
800385
8003  90
E0  0390
800390
800390
800  395
800396
800396
800396
800  396
800396
800398
800398
800  3  98
800398
800  399
80040  0
800400
800400
800400
800400
E0  0400
800400
E0  040  0
B  00400
800400
800400
E0  0400
800400
800400
80040  0
800400
800400
E0  04  00
800400
E00400
80040  0
E0  0400
800400
80040  0

N09730
N0  975  0
N09770
N0483  2
N0  9700
N09720
N09740
N09760
N04832
r02885
N03295
N03315
N033  35
N0  3355
N02808
N02826
N02845
N02867
N02786
N42767
NO4 B86
N04896
N049  I  6
N04936
N0495  6
N0875  0
N08770
N08790
N08810
N08830
N08850
N08870
N08890
N08910
N08930
N0895  0
N08970
N08990
N090  t  0
N09030
N09070
N0  9090
N09 t t 0

3.r
6 .2
5 .7
5 .5
5 .1
4 .6
9 .1
6 .4
2 .7
t .3
0 .8
t .2
r . t
I . 0
0 .8
T ,2
0 .8
0 .9
r .2
1.  r
0 .8
L .4
4 .2
1 .0
0 .9
0 .9
0 .8
1 .3
L .2
1 .3
0 .8
2 .6
1 .3
t . l
2 . 2
0 .9
r .7
l .  t
7 .5
5 .2
1 .6
t .2
1 .6

0 .2
0 .3
0 .3
0 .3
0 .3
0 .2
o .4
0 .3
0 .3
0 .2
0 .1
0 .2
0 .2
0 .1
0 .1
0 .1
0 .  t
0 .2
0 .2
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .3
0 .2
0 .1
0 . I
0 .1
0.r
0.  t
0 . I
0 .3
0 .3
0 .2
0 .1
0 .  t

2 .3
3 .2

6 .3 2 .1

+  0 .2
r  0 .3
+  0 .3
+  0 .2
+  0 .2
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
t
+
+
a
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+

A
+  I . 0
+  2 . I
A
A
A
A
A
A
A
A
A
+

A
A
A
A
A
A
A
+

+
+
+
+
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

0.6
r .0
0.7
0 .8
1 .1

1 .0  +  0 .4
1 .4  +  0 .3
O .7  +  0 .2
1 .2  +  0 .3
0 .9  +  0 .3
0 .9  +  0 .3
0 .8  +  0 .2
1 .0  +  0 .2
l . l  +  0 .2
0 .9  +  0 .2
0 .5  +  0 .2
1 .0  +  0 .3
1 .2  +  0 .2
1 .1  +  0 .3
1 .0  +  0 .1
0 .7  t  0 .1
0 .7  +  0 .1
0 .8  +  0 .1
0 .9  +  0 .1
I . 0  +  O .2
0 .6  +  9 .2
0 .7  +  0 .1
1 .1  +  0 .2
1 .1  +  0 ,2
1 .3  10 .7
0 .9  +  0 .2
t . l  +  0 .2
0 .9  +  0 .1
0 .9  +  0 .2
L .7  !  0 .2
l . t  +  0 .2
9 .9  +  0 .1
1 .2  +  0 .3
9 .5  +  0 .2
I . 7  +  0 .1
1 .4  +  0 .2
1 .4  +  0 .2

0 .7
0 .4
o.2
0 .5
0 .3

4 .2

0.2
0 .2
0 .2
0 .2
0 .2

r .4

t l r



TABTE 13

(  con t  i nued )

Paee  4  o f  42

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / e  + / -  I  g i e n a )
E 'W N , S Uran iun -238 R a d i u n - 2 2 6 Tho r i un -232

800400
800400
800400
800400
800400
E0  0400
8004  00
E  0  0400
800400
800400
800400
800400
800400
E0  0400
8004  00
800400
E0  0400
800400
800400
E  0  0400
800400
800400
8004  00
800400
8004  00
F,00402
800402
80040  2
800402
800402
800402
E0  0402
E00402
F,00402
EOO402
F,00402
8004  02
EOO402
80040  2
800402
800402
80040  2
800402

N0  9 I3  0
N0  9 I5  0
N0  917  0
N09190
N09210
N092  30
N0  9250
N0  9260
N09280
N09300
N09320
N09340
N09360
N09380
N09400
N095  80
N0  9600
N09620
N09640
N0 965  0
N0  967  0
N09690
N09710
N09?30
N0975  0
N02729
N02748
N03120
N03 I40
N03160
N03180
N03200
N03220
N03240
N03560
N035  80
N0  360  0
N0  362  0
N03640
N0  3660
N03680
N037  00
N03720

!  0 .2
+  0 .2
+  O . 2
+  0 .2
+  0 .3
+  0 .2
!  0 .2
+  O .2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  O .2
+  O .2
+  0 .3
A

+
+
+

!
+
+
+
+
+
+
+
+
+

I
+
+
+
f

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A

3 . 6  +
A
A
A
A
A
A
A
A
A
A

3 . 7  +
A

3 . 5  +
A
A
A
A
A
A
A
A
A

1 . 4  +
A
A
A
A
A
A
A
A
A
A

2 . 2  +
A
A
A

3 .3

2 .7

L .7

0 .5

3 .0

r .0
1 .5
1 .0
1 .4

10 .8
2 .L
1 .3
I . l
I . 6
7 .6
1 .3
2 .L
I . 4
2 .5
2 .2
t . 7

1r .9
5.  t
9 .1
1 .1
2 .3
5.  r
3 .9
1 .9
2 .3
0 .8
r .8
0 .8
0 .9
0 .7
1 .0
0 .9
0 .9
I . I
1 .0
0 .6
0 .8
0 .8
1 .3
1 .0
0 .9
0 .7
0 .9

0 .1
0 .1
0 .1
0 .1
0 .3
0 .2
0 .1
0 .  t
0 .1
0 .3
0 . I
0 .2
0 .1
o.2
o.2
0.1
0 .4
0 .3
o .4
0 .2
o .2
0 .3
o .2
o.2
0.2
o.2
o.2
0 . I
0 .1
0 .1
0 .1
0 .2
o.2
0 .1
0 .1
0 .2
0 .2
0 .1
o.2
0.1
0 .2
0 .1
0 .2

1 .0
0 .9
1 .4
1 .5
0 .8
0 .9
1 .0
L .7
0 .9
1 .6
0 .9
0 .6
l . t
0 . 9
r .0
L .4
1 .6

1 .2  +  0 .3
l . l  +  0 .2
1 .3  +  0 .2
0 .9  +  0 .3
0 .9  +  0 .2
0 .8  +  0 .3
1 .4  +  0 .2
0 .9  +  0 .2
1 .4  +  0 .2
0 .6  +  0 .2
1 .3  +  0 .1
0 .8  +  0 .1
0 .6  +  0 .2
0 .7  +  0 .2
1 .0  a  0 .2
0 .9  +  0 .2
O .7  +  0 .3
I . 0  +  o .2
6 .6  +  0 .2
0 .9  a  0 .1
I . 3  +  0 .3
1 .0  +  O .2
0 .9  +  0 .2
0 .8  +  0 .2
0 .6  +  0 .2

TT2



TABTE 13

(  con t  i nued  )

G r i d  Coo rd ina tes Concen t ra t i ons  (pC i /A  + / -  I  s i r na )
E 'W N '  S Uran  i  un -23  B Radi  um-226 Thor iun-232

800402
800402
8004  02
800402
800402
E0  0402
800402
E00402
t .00402
800402
8004  02
800402
800402
800402
8004  05
800405
800405
E  0  0405
E00405
800405
E0  0405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
8004  05
E00405
800405
800405
800405
E00405
E00405
800405
8004  05
800405
800405

N03740
N0  3760
N03780
N03800
N03820
r {03840

-  N0  3860
N03880
N03900
r {03920
N03940
N0 3  960
N04320
N06940
N02686
N02  70  9
N0  2  900
N02910
N02920
N02930
N02940
N02950
N02960
N02970
N02980
N02990
N03000
N030 t0
N03020
1r03030
N03040
N0  305  0
N03060
N0307  0
N03080
N03090
N03  I  00
N03260
N03280
N0  3360
N03400
N03420
N0  3440

3 .7

1 .8 2.4

0 .4

O.7  +  0 .1
t . t  +  0 .1
0 .9  +  0 .1
0 .8  +  0 .1
O .9  +  0 .2
2 .6  +  0 .2
0 .7  l 0 . l
0 . 8  +  0 . t
1 .0  +  0 .1
I . 8  +  0 .1
1 .0  +  0 .1
0 .8  +  0 .1
0 .9  +  0 .1
1 .3  +  0 .1
0 .9  +  0 .2
0 .5  +  0 .2
1 .3  +  0 .2
0 .9  +  0 . I
I . 4  +  0 .2
2 ,7  +  0 ,2
I . 7  +  0 .2
L .7  +  0 .2
2 .2  +  0 .2
L ,2  +  0 .2
1 .2  +  O .2
1 .0  +  0 .1
1 .0  +  0 . I
0 .9  +  0 . I
I . 3  +  0 .2
1 .0  +  0 . I
0 .8  +  0 .1
0 .8  +  0 .1
I . 0  +  0 .1
1 .8  +  0 .2
1 .1  +  0 .2
l . I  a  0 . f
0 .5  !  0 .2
0 .8  +  0 . I
0 .8  +  0 .1
l . l  +  0 .2
0 .8  +  0 .1
0 .9  +  0 .2
0 .7  +  0 . I

0 .8  +  0 .2
0 .9  r  0 .2
1 .2  !  o .2
0 .8  +  0 .1
0 .6  +  0 .3
0 .4  +  0 .2
0 .7  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
0 .5  +  0 .1
I . 2  +  0 .2
t . t  +  0 .2
4 .7  !  o .2
L .0  +  0 .2
0 .9  +  0 .3
1 .1  t  0 .3
0 .4  +  0 .2
0 .7  +  0 .2
0 .9  +  0 .2
l . l  +  0 .2
1 .0  +  0 .2
L .4  +  O .2
0 .6  +  0 .2
0 .6  +  0 .2
0 .6  +  0 .2
0 .9  +  0 .3
l . l  +  0 .2
O .8  +  A .2
1 .1  !  0 .2
0 .2  +  0 .2
1 .2  +  0 .3
0 .8  +  0 .9
1 .0  I  0 .2
0 .8  +  0 .2
0 .8  +  0 .2
0 .7  +  0 .3
0 .6  +  0 .3
1 .0  +  0 .3
0 .6  +  0 .2
I . 2  +  0 .3
1 .2  +  0 .2
1 .0  +  0 .2
1 .3  +  0 .2

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+ 2 .2
A
A
+
A
A
A
A
A
A
A
+o.7
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TABTE 13

(  con t  i nued )

G r i d  C o o r d i n a t e s
E 'W N '  S

C o n c e n t r a t i o n s  ( p C i l f  + / -  I  s i { n a )
U r a n i u n - 2 3 8  R a d i  u m - 2 2 6  T h o r  i u m - 2 3 2

E0  0405
E  00405
800405
800405
800405
E0  0405
E0  0405
E  00405
800405
800405
E0  04  05
800405
800405
800405
80  0405
800405
E0  0405
800405
800405
800405
800405
800405
800405
800405
E00405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
E0  04  05
800405
800405
800405
E0  0405
800405
800405

N0  34  60
N0  3480
N03500
N03520
N03540
N04040
N04080
N04100
N04120
N04  140
N04  I  60
N04  I  80
N04200
N04220
N04240
N04260
N04280
N04300
N04340
N04360
N04380
N04400
N04420
N04440
N04460
N04480
N04500
N04520
N04540
N04560
N04580
N0460  0
N04620
N04640
N04660
N04680
N04700
N04720
N04740
N04760
N04780
N04800
N0482  0

2 .4 I . 3

0 .7

0 .4
0 .4

0 .3
0 .4

0 .8
1 .4
0 .9
2 .9
2 .2
0 .9
0 .8
1 .0
1 .0
0 .9
1 .3
0 .7
0 .6
1 .0
L .2
0 .9
o .7
0 .8
2 . t
0 .9
0 .8
t . 0
0 .8
1 .1
r . l
0 .6
0 .7
I . I
0 .5
0 .7
0 .9
0 .7
0 .1
I . I
0 .9
0 .8
0 .8
1 .0
0 .7
0 .6
0 .8
1 .4
4 .2

0.2
0 .2
0 .1
0 .3
0 .2
0 .2
0 .1
0 .1
0 .1
0 .1
0 .  t
0 . I
0 .1
0.  r
0 .2
0 .  t
0 .2
0 . I
0 .1
0 .1
0 .1
0 .1
0.  r
0 .2
0 .  t
0 .1
0 .1
0 .1
o.2
0 .1
0.  r
0 .  t
0 .  t
0 . 1
0 .1
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
o.2
o.2

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

I . 6  +
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
+
A
A

1 .3  +  0 .2
0 .8  +  0 .3
0 .8  +  0 .2
I . 4  +  0 .2
I . 0  r  0 .2
0 .9  +  0 .3
0 .8  +  0 .2
0 .5  +  0 .2
0 .8  +  0 .3
0 .9  +  0 .1
1 .3  +  0 .2
0 .6  +  0 .2
0 .5  +  0 .2
0 .7  +  A .2
0 .5  +  0 .2
1 .0  +  0 .2
0 .4  +  0 .3
0 .8  +  0 .2
0 .9  +  0 .1
0 .9  +  0 .1
0 .6  +  0 .3
0 .8  +  0 .2
0 .9  +  0 .2
1 .1  +  0 .2
0 .6  +  0 .2
0 .?  +  0 .2
1 .2  +  0 .2
1 .0  +  0 .2
1 .2  +  0 .3
L .2  +  0 .2
1 .3  +  6 .2
0 .7  +  0 .3
0 .8  +  0 .2
0 .6  +  0 .2
1 .2  +  0 .2
0 .9  +  0 .3
0 .7  +  O .2
0 .3  +  0 .2
0 .6  +  0 .2
0 .5  +  0 .2
0 .9  +  0 .2
O .7  +  0 .2
0 .7  +  0 .2
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TABLE 13
(  con t  inued  )

G r i d  C o o r d i n a t e s
E,W N '  S

.  C o n c e n t r a t i o n s  ( p C i u f  + z -  I  g i f n a )
U r a n i u n - 2 3 8  R a d i u n - 2 2 6  ? h o r i u n - 2 3 2

800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
E0  0405
800405
800405
800405
800405
800405
E0  0405
E00405
8004  05
E00405
800405
800405
E0  0405
800405
800405
E  0  0405
E0  0405
800405
E0  0405
E00405
800405
E0  0405
800405
800405
8004  05

N04832
N04840
N04860
N04880
N04980
N05000
N05020
N05040
N05060
N05  080
N05  I  00
N05  I 20
N05  140
N05160
N05  I  80
N05200
N0522  0
N05240
N05260
N05  280
N05300
N05320
N05340
N05360
N05380
N05400
N05420
N05440
N05460
N05480
N05500
N05520
N05540
N05560
N05580
N05  600
N05620
N05640
N05  660
N05680
N05700
N05720
N05  740

o.7 0 .5

+  0 .2
10 .3
+  0 .3
+  0 .2
+  0 .1
+  0 .2
+  0 .2
A
!  0 .2
t  0 .1
+  0 .1
+  0 .2
+  0 .2
+  0 .2
+  0 .4
+  0 .1
+  0 . I
+  0 .2
+  0 .2
+  0 .1
+  0 .1
+  0 .2
+  0 .2
A

0 .9  +
1 .0  +
0 .9  +

A
0 .9  +
0 .9  +
0 .5  +
1 .1  +
0 .9  +
l . l  a

+
+
+
+
+
+
+

t
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A

2 .2
6 .7
2 .2
1 .0
0 .8
0 .8
t . 2
1 .0
1 .1
0 .9
2 .7
t . t
1 .1
4 .0
0 .8
1 .0
0 .8
L .2
0 .8
o.7
0 .9
0 .9
2 .3
o.7
0 .9
0 .9
0 .8
0 .9
0 .7
0 .8
0 .9
0 .7
t . 4
r .0
0 .9
I . I
0 .6
1 .3
l . l
l . I
0 . 8
6 .9

13 .6

0 .2
0 .4
0 .2
0 . I
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 . I
0 .1
0 .2
0 .2
0 .1
0 .2
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
0.  r
0.  r
0 .1
0 .1
0 .  t
0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0.  r
0 .1
0.  t
0.1
0 .3
0 .4

0 .8
0 .8
1 .0
0 .8
o.4
1.0
0 .5

1 .5
0 .9
0 .9
1 .0
1 .0
0 .8
0 .8
0 .6
1 .0
1 .6
0 .9
o.2
0 .6
0 .9
0 .6

0 .7
1 .8
0 .7
1 .4
0 .8
1 .1
0 .6
0 .5

+  0 .1
+  0 .3
+  0 .2
+  0 .2
+  4 .2
+  0 ,2
+  0 .2
+  0 .2
A

0.2
o .2
0 .2

o .2
0 .2
0 .2
0 .2
0 .3
0 .2
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TABTE 13

(  con t  i nued )

P a g e  B  o f  4 2  
'

G r i d  C o o r d i n q t q s- E - - *  N - s  u r a n r u n - z r o

800405  N05760
iooaos No5780
nooaos N05800
ioo+os Nos82o
eoosos N05840
rooaos N05860
nooaos N05880
sooao5 N05900
soocos N05920
sooaos N05940
noo+os N05960
nooao5 N05e80
800405 N06000
800405  N06020
800405  N06040
soo+os N06060
noo+os N06080
gooaos N06100
uooqos N06120
soo+os N06I40
rooaos N06160
nooaos N06r80
rooaos N06200
rooaos N06220
800405  N06240
nooaos N06260
roo+05 N06280
goo+os N06300
rooaos N06320
rooaos N06340
noocos N06360
soo+os N06380
sooaos N06400
nooaos N06420
sooaos N06440
roo+os N06460
rooaos N06480
noo+os N06500
sooaoo N06520
noo+os N06540
800405  N06560
noo+os N06580
800405  N06600

t .Z  +  0 .1
I . 0  +  0 .1
1 .1  i  0 . 1
6 .6  +  0 .1
4 .7  +  O .2
0 .9  +  0 .1
t . 2  +  0 .1
0 .3  +  0 . I
0 .8  +  0 . I
0 .2  +  0 .1
I . 0  +  0 . I
0 .b  +  0 .1
I . 2  J  0 .1
t . t  +  0 .1
0 .9  +  0 . I
1 .3  +  0 .2
0 .?  i  0 . I
0 .8  +  0 .1
0 .9  +  0 .1
1 .0  +  0 .1
1 .0  +  0 .1
1 .1  +  0 . I
S . l  +  0 .3
0 .9  +  0 . I
I . 7  i  0 . 1

11 .4  +  0 .4
1 .0  +  0 . I
0 .8  !  0 .1
0 .8  +  0 .1
0 .9  10 .1
1 .4  +  0 ,2
Z .O  +  0 . I
1 .0  +  0 .1
8 .5  +  1 .0
0 .9  +  0 . I
0 .?  +  0 ' l

+

!
+
+
+
+
+
+
+
+
+
+
+
+
A

+
+
+
+
+
+
A

A
A
A
A
A
A
A
A

1 . 8  +
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

6 .4
1 .1
1 .2
L .2
1 .9
2 .7

0.3
0 .1
0.r
0. I
0 .1
0 .2

0 .4
0 .9
0 .9
1 .3
0 .5
I . 0
L .2
1 .1
1 .0
1 .3
0 .9
o.7
0 .9
0 .7

0.2
0 .1
0 .1
0 .2
0 .2
0 .2
0 .?
0 .2
o.2
0.2
0 .2
0 .2
0 .2
0 .2

I . 3

1 .7 1 .4

0 .5
0 .3
I . 0
0 .8
1 .1
0 .6
0 .9
1 .4
0 .9
0 .6
0 .5
0 .9
t . 6
1 .1
I . 0

1 .0

+  0 .2
+  O .  f
+  O .Z
7 o.z
T o.z
T o. r
+  O .Z
+  O .S
+  O .Z-+  

0 .2
f  o.r
7 o.z
+  O .Z
T o.z
r o.s
A

0 .4  +
0 .5  +
0 .5  +
I . 2  +

A

o.2

0 .2
0 .1
0 .1
o.2

+
A

1.1  +  o .2
I . l  +  0 .2
? .0  +  I .4
1 .4  +  o .2
0 .4  L  o .2
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TABTE 13

(con t i nued )

P a E e  9  o f  4 2

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / n  + / -  1  s i r u a )
E 'W N ' S Uran  i  un -238 Rad iuu -226 Tho r i un -232

800405
800405
800405
800405
E0  0405
800405
800405
E00405
8004  05
800405
800405
E00405
800405
800405
E0  04  05
800405
800405
E  00405
800405
800405
E00405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
800405
E  0  0405
800405
800405
800405
800405
8004  05
800405
800405

N06620
N06640
N06660
N06680
N06700
N06720
N06740
N0  67  60
N06780
N06800
N0  682  0
N06840
N06860
N06880
N0  6900
N0  6920
N06960
N06980
N07000
N07020
N0704  0
N07060
N07080
N07  100
N07120
N07  I 40
N07160
NO7 IBO
N0  7200
N07220
N07240
N07260
N0  7280
N07300
N07320
N07340
N0  7360
N07380
N07400
N0742  0
N0  7440
N07460
N0  74  B0

t .4 1 .1

0 .8 0 .8

1 .1  +
0 .6  +
0 .9  +
0 .6  +
1 .2  +
I . 0  +
0 .9  +

A

A
+
+
i

I
+
+
+
?

+
+
+
+
+
+
+
+
+
I

+
+
+
+
+

!
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
i

+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
+

A
A
A
A
A
A
A

0 .8
0 .8
0 .7
1 .0
1 .0
0 .8
3 .0
1 .0
r .0
0 .6
1 .1
7 .9
1 .9
1 .5
1 .6
0 .7
0 .9
1 .3
t . l
t . t
r .3
0 .8
0 .5
L .4
4 .7
r .3
1 .0
1 .0
3 .5
t . 3
0 .8
1 .1
1 .3
0 .7
0 .9
o.2
r .2
0.8
r .3
0 .9
0 .9
0 .9

0 .1
0 .1
0 .1
0 .  t
0 .1
0 .1
o.2
0 .1
0.  r
0.1
0 .1
0 .3
0 .1
0 .1
0 .2
0 .1
0 .1
o .2
0 .1
0 .1
0 .1
0 .1
0.r
o.2
o.2
0 .1
0 .1
0 .  t
0 .2
0 .1
0.  t
0 .1
0 .  t
0 .1
0 .1
o.2
0.  r
0.1
0 .1
0 .1
0 . I
0 .1

0.  r
0.  r
0.2
0 .1
0 .2
0 .  t
o .2

l . I  +  0 .2
L .2  +  0 .2
1 .0  +  0 .1
1 .1  +  0 .2
1 .0  +  0 .2
t . l  +  0 .2
1 .1  +  0 .2
1 .4  +  O .2
0 .2  +  0 .2
0 .7  !  o .2
0 .9  +  0 .2
I . I  +  O .2
0 .9  +  0 .2
1 .1  +  0 .2
0 .9  +  0 .1
0 .6  +  0 .1
1 .4  +  0 .2
1 . I  +  0 .2
0 .7  +  0 . I
0 .7  +  O .2
L .4  +  0 .2
0 .8  +  0 .2
I . 4  +  O .2
I . 0  +  0 ,2
I . 0  +  0 .2
I . 5  +  0 .2
0 .6  +  0 .2
0 .8  +  0 .2
0 .5  +  0 .4
I . 5  t  0 . 2
0 .9  +  0 .1
1 .8  +  0 .2
0 .8  +  0 .1
I . 0  +  0 .2
1 .2  +  0 .1

r17



TABIE  13

(  con t  i nued )

G r i d  C o o r d i n a t e s
E 'W N ' S

+  l  s i r na )
u ran iun -238  Rad iun -z2o@

E0 0405
800405
800405
800405
800405
800405
800405
800405
E0  0405
800405
E004  05
800405
800405
800405
800405
800405
8004  05
E00405
E0  0405
800405
800405
800405
800405
800405
800405
800405
8004  05
E0  0405
8004  05
800405
800405
800405
8004  05
800405
800405
800405
800405
800405
800405
800405
8004  05
800405
800405

N07500
N07520
N07540
N07560
N0  7580
N0?60  0
N07620
N0?640
N0?660
N07680
N07700
N07720
N07740
N07760
N07780
N0  7800
N0  7820
N07840
N07860
N07880
N0  7  900
N0  7  920
N07940
N0?  960
N07980
N08000
N08020
N08040
N08060
N08080
N0  810  0
N0  8 I2  0
NO B I4O
N08160
N08180
N08200
N0822  0
N08240
N08260
NOB2BO
N08300
N0  8320
N08340

1 .0
1 .0
2 .3
0 .7
0 .9
0 .9
I . 2
o.7
1 .0
1 .3
1 .0
0 .8
1 .6
L .2
2 .4
4 .5
3 .9
0 .7
3 .7
r .2
0 .8
0 .9
3 .4
t . t
0 .8
1 .5
t . t

0 .1
0 .1
0.  t
0 .1
0 .1
0 .2
0 . I
0 .  t
0 . 1
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .1

0 .1
0.  r
o.2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
o.2
0 .2
0 .2
0 .  t
o .2
0 .  t
0 .  t
0 .1
0 .2
0 .1
0 .1
0 .1
0 .1

1 .1
t . l
0 . 6
0 .8
0 .8
0 .8
1 .5
0 .8
0 .9
1 .0
0 .6
0 .8
0 .9
1 .0
0 .8
0 .7
0 .5
0 .4
L .4
0 .7
0 .4
0 .7
l . r
1 .0
t . 7

o.2
0 .2
0 .1
0 .2
0 .1
0 .2

o .2
o .2
0 .1
0 .2
o .2
0 .1
o .2
0 .2
o .2
0 .2
0 .1
o .2
0 .1
0 .1
0 .1
0 .2
0 .1
o .2
0 .2
0 .2
0 .1
0 .2
0 .2
0 .2
0 .2

0 .8  +
1 . I  +
0 .8  +
1 .3  +
1 .0  +
1 .3  +

A

A
A
A
A
A
A
A

. A

5 . 7  +
A
A
A
A

2 . 3  +
2.2  +
3 .9  +

A
A
A
A
A
A
A
A
A
A

1 .6

0 .8
1 .0
0 .8
0 .9
0 .8
4 .3
1 .0
1 .1
0 .6
0 .8
1 .7
0 .7
0 .9
r . l
0 .6

+
+
+
+
+
+
+
+
a
+
+
+
+
+
+

A
+
+
+
+
a
+
+
+
+
+
+
+
a

+
+
+
+
+

I
+
+
+
+
+
a
+
+

+
+
+

1
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
.|.
+
+
+
+
+
A

A
A
A
A
A
A

L.2
l . t
1 .3

1 .3

A
A
A
A
A

5 . 0  +
A
A
A
A
A

I . 0  +  A ,2
1 .0  +  0 .2
0 .9  +  0 . t
0 .8  +  0 .2
0 .7  +  0 .2
0 .7  +  0 .2
0 .8  10 .1
1 .0  +  0 .2
0 .9  +  0 .1
0 .8  +  0 .1

118



TABTE I3

(  con t  i nued )

Pa re  l l  o f  42

G r i d  C o o r d i n a t e s C o n c e n t r a t t q n s  ( p C i / E  + / -  I  e i E n a )
E,W N , S Uran  i  un -238 Eadi  um-226 Thor i  um-232

E0  0405
E00405
8004  05
800405
800405
800405
800405
E00405
E  00405
800405
800405
E  0  0405
800405
800405
8004  05
800405
E0  0405
E0  0405
E00405
800405
800405
800405
E0  0405
E00405
8004  05
800405
800405
E0  0405
800406
800406
E00408
80040  8
E0  04  0B
80040  B
8004  0  B
80040  I
8004 t0
8004  l 0
8004  I  0
800410
E004  I  0
8004  I  0
E00410

N08360
N08380
N08400
N08420
N08440
N08460

"  N08480
N08500
N08520
N0  8540
N08560
N0  85  80
N0860  0
N08620
N08640
N08650
N08680
N08700
N08720
N08740
N0  942  0
N0  944  0
N0  9460
N09480
N09500
N09520
N0  9540
N095  60
N02885
N04005
N02668
N0280  8
N0282  6
N02845
N02867
N02786
N02645
NO27 67
N033  l 5
N0  33  35
N03355
r {04886
N04896

2 .4
1 .8
1 .3
5.  t

I I .8
0 .8
2 .2
0 .9
1 .0
0 .7
0 .9
0 .9
0 .9
1 .0
0 .7
I .0
I .2
2 .7
l . l
3 . 7
t . 0
7 .5
t . 2
1 .3
2 .0
r .0
2 .4
1 .7
2 .0
0 .9
1 .0
l . l
0 . 8
t .0
1 .0
1 .6
1 .5
0 .9

L .2
0 .9

A
A
A
A
A

+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  o .2
+  0 .2
r  0 .1
+  0 .2
+  0 .2
+  0 .2
A
+  0 .1
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  O .2
+  0 .3
+  0 .3
+  0 .2
+  0 .3
+  O .2
+  O ,2
+ o.2
+  O .2
+  0 .3
+  0 ,2
+  O .2
+  0 .2
+  O .2
+  0 .2
+  0 .4
+  0 . I
+  0 .2
A

I

+
a
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
t

+
+

+
+
+
+
t

+
+
+
+
+
A
A
A
+
+

A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
I
A
A
A
A
A
A
A
+
+

0 .2
0 .1
0 .1
0 .2
0 .4
0 .1
0.  r
0.  r
0.1
0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0 .1
0 .2
0 . I
0 .3
0 .1
0.  t
0 .2
0.  r
o .2
0.2
o.2
0 .1
0 .1
o.2
0 .2
0 .1
0 .1
0.  r
0.2
0 .1

0 .8
L .2
0 .8
L .2
1 .0
0 .6
0 .5
0 .6
0 .7
0 .7
0 .9

0 .7
t . 5
I . 2
0 .9
0 .8
0 .6
0 .9
0 .9
1 .3
L .4
t . 2
I . 0
t .2
t . l
1 .1
1 .4
0 .9
1 .0
0 .7
0 .4
1 .2
1 .3
0 .9

1 .4  +  0 .3
0 .8  +  0 .2
0 .6  a  0 .2
l . l  +  0 .2
0 .9  +  0 .2
I . 3  l 0 . I
1 .0  +  0 .1

7 . ?  +
A
A
A
A
A

3 . I  +
A

1 .6

1 .6

3 .1 0 .6

o.7
0 .9

o.2
0 .1

0 .1
0.  r

119



TABTE 13

(  con  t  i nued  )

P a g e  1 2  o f  4 2

G r i d  C o o r d i n a t e s
E 'W

C o n c e n t r a t i o n s  ( o C i / s .  + / -  I  e i q n a )
N ,  S Uran iun -238 Radi  um-226 Thor ium-232

8004  I 0
B  0  0410
8004  10
E  0  0410
8004  t 0
8004  t 0
8004  l 0
E  0  0410
800410
8004  t 0
E  0  0410
8004  I  0
8004  I 0
E00410
8004  t  0
E004  I  0
800410
E00410
8004  1  0
E004  I  0
8004  I  0
8004  I  0
E004  I  0
8004  10
E  0  0410
E  0  0410
800410
800410
8004  I  0
8004  t  0
E  0  04 I0
8004  I 0
800410
8004  l 0
8004  I  0
8004 I0
E004  I 0
E  0  0410
8004  I  0
8004  t 0
E004  10
800410
n004  I  0

N0  4  916
N04  93  6
N0495  6
N05  990
N060  l 0
N06030
N06050
N06070
N06090
r {061 t0
N06130
N06  150
N06 t70
N06 I90
N06210
N06230
N0  625  0
N06270
N06290
N06310
N06330
N0635  0
N06370
N06390
N064  I  0
N06430
N06450
N06470
N06490
N06500
N06510
N06530
N06550
N06570
N06590
N06610
N06630
N0 665  0
r {0667  0
N06690
N06710
N0673  0
N0675  0

1 .3
L .4
I . 8
t .2
l . t
1 .0
0 .8
0 .7
1 .0
2 .O
2 .3
1 .1
r .4
0 .9
0 .9
0 .6
t . 2
0 .7
1 .0
0 .6
0 .6
o.7
0.9
1 .3
r .8
I . 4
1 .0
r .3
7 .0
1 .1
1 .1
I . 3
0 .9
1 .3
0 .8
L .2
0 .6
0 .8
0 .9
0 .9
0 .8
L .4
0 .9

0 .1
0 .1
0 .1
0 . I
0 .1
0 .1
0 .1
0 . I
0 .1
0.r
0 .2
0 .  t
0 .2
0 .1
0 .1
0 .1
0 .1
0 .3
0 .1
4 .2
0 .1
0 .2
0 .1
0 . I
0 .1
0 .1
0 .1
0 .1
o.2
0.  r
0 .1
0 .1
0 . I
0 .4
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0.  r
0 .1

0 .9
0 .9
0 .8
o.7
1.0
0 .9
0 .8
0 .2
0 .9
l . t
0 . 9
8 .0
I . 4
0 .7
0 .7
0 .6
0 .9

0 .6
1 .0
0 .9
0 .9
0 .6

0 .5
t . 2
0 .9

+  O .2
+  0 .2
+  O .2
A

0 .8  +  0 .2
1 .3  +  0 .2
1 .6  +  0 .2

A
A

+  0 .1
t  0 . I
+  0 .1
+  0 .2
r  0 .  f
+  0 .2
+  0 .2
+  0 .1
+  0 . I
+  O .2
+  0 .2
I  0 .1
+  0 .5
+  0 .1
+  0 .2
+  O .2
+  0 .2
A
A
+  0 .3
+  0 .2
+  0 .3
+  0 . I
+  0 .1
A

0 .7  +
A

l . l  +
1 .1  +

A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
T

+
+
+

:
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A

2 . 0  +
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

I . 7  +
A
A
A
A
A
A

1 .0

0 .8

0.1

0 . I
o.2

O.7  +  0 .2
0 .8  +  0 .2
0 .8  +  0 .1
1 .0  +  0 .2
1 .5  +  0 .2
0 .4  +  O .2
0 .6  +  0 .3
1 .0  +  0 .1
0 .8  +  O .2

I20



TABTE 13

(  con t  i nued )

P a q e  1 3  o f  4 2

G r i d  C o o r d i n a t e s
E 'W N '  S

C o n c e n t r a t i o n s  ( o C i / e  + / -  I  g i c n a )
Uran  i  un -238 Radi um-226 Thor ium-232

800410
E004 r0
8004  I  0
E004 r0
8004 t0
E  0  0410
8004  I  0
E  0  04 I0
800410
8004  I  0
8004  l 0
8004  10
E004  t  0
8004  l  0
8004  10
E  0  0410
E  0  0410
E  0  0410
8004  I 0
8004  I  0
8004  I  0
8004  l 0
E004  I  0
8004  I  0
8004  I 0
8  0  0410
8004  t 0
8004  r  0
800410
8004  r0
8004  I  0
8004  I  0
8004  r0
E  0  0410
E  0  0410
8004  I  0
8004  r0
E004  I 0
8004  I  0
8004  t  0
800410
8004  I  0
8004  I  0

N06770
N067  90
N0681  0
N0  683  0
N06850
N06870
N0  6890
N069  I 0
N0  693  0
N0695  0
N06970
N0  6990
N07010
N0?030
N07050
N070?0
N07090
N07110
N07130
N07r50
N0  717  0
N07190
N07210
N07230
N07250
N07270
N07290
N07310
N07330
N07350
N07370
N07390
N074  I  0
N07430
N0  745  0
N0  747  0
N0  7490
N07510
N07530
N07550
N07570
N07590
N076 I0

t .3

3 .5 1 .4

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 . 9  +
A
A
A
A
A
A
A
A
A
A
A

I
0
0
6
I
I
2
1
0
0
I
I
0
0
I
0
0
I
0
I
I
0
0
I
I
2
I
0
0
I
0
0
0
0
0
I
4

l0
I
0
I
0
I

.2

.9

. 9

. 5

.0

.3

.6

.0

.7

.6

. l

. 1

. 9

.B

.0

.4

.7

.0

.7

.0

.0

.8

.7

.3

.5

.5

.4

.7

.8

.4

.9

.8

.9

.8

.8

. l

. 2

. 0

.9

.4

.9

.6

0 .1
0 .1
0 .1
0 .3
0 .1
0 .1
0 .2
0 .1
0 .1
0.  r
0 .1
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .1
0.  r
0 .1
o.2
0 .2
0.  r
0 .1
0 . I
0 .3
0 .1
0 .1
0.  r
0 .1
0 .1
0 .2
0 .4
0 .1
0 .1
0 .2
0.  r
0 .1

1 .0
I . 0
o.7
0 .6
0 .9
0 .5
0 .9
r .0
r .5
0 .9
0 .9
L ,4
1 .0

0 .9
1 .5
0 .6
0 .8
o.7
1 .6
0 .5
0 .8
0 .8
1 .5
1 .0
r .2
0 .9
t . r
0 .9
r .0
1.r
r .0
1.1
1 .0
0 .8
1 .1
0 .8
1 . I
o .7
r . l
1 .3
1 .0
1 .0

+  0 .2
+  0 .2
+  O .2
+  0 .3
+  0 .2
+  0 .1
!  0 .2
+  0 .2
+  0 .3
+  0 .1
+  0 .1
+  0 .2
+  0 .2
A
+  0 .2
+  0 .2
+  0 .1
+  0 .2
+  0 .2
+  O .2
+  0 .1
+  0 .1
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .3
+  O .2
+  0 ,2
+  0 .5
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 . I
+  O .2
+  0 .3
+  0 .2
+  0 .1

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

I
+
+
+
+
+
r
+
+
+

I
+

t
+
+
+
I
+
+

+
+
+
+
+
+
+
+

+
A
A
A
A
A
A
A
A
A
A
A

12L



TABTE I3

(  con t  i nued )

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C L / e ,  + / -  I  g i r n a )

E 'W N ' S Uran iun -238 Radi  um-226 Thor ium-232

E00410
E004 r0
8004  I  0
8004  r0
8004  t 0
E  0  0410
8004  I  0
E004  t 0
800410
E004 r0
B0  0  410
8004  I 0
8004  10
E  0  0410
800410
8004  t 0
800410
E  0  0410
E  0  0410
8004  I  0
8004  I  0
8004  r  0
E00410
8004  I  0
8004  I  0
E  0  0410
E004  I 0
E004  10
E004  1  0
8004  r0
E004  t  0
E  0  0410
E  0  0410
8004  10
8004  I  0
8004  I 0
8004  r  0
800410
8004  1  0
8004  r0
8004  10
8004  t 0
8004  I  0

N0763  0
N07650
N07670
N0  7  690
N07710
N07730
N0  7750
N07770
N07790
N0  7  810
N0?830
N07850
N07  870
N07890
N07910
N07930
N07950
N07970
N07  990
N0B0 l0
N080  3  0
N08050
N08070
N080  90
N0  81  10
H08 I30
N0  815  0
N08 t70
N0B t90
N08210
N08230
N0825  0
N08270
N08290
NO83 IO
N08330
N08350
N0  837  0
N0B3  90
N084 r0
N08430
N0 845  0
N084  70

+  1 . 9
A
A
+  2 , 2
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

0 .9
1 .3
o.7
1 .0
1 .4
I . 0
0 .6
l . l
1 . 0
1 .0
0 .9
l . l
0 . 9
0 .8
0 .8
1 .0
0 .8
0 .9
I . 4
3 .9
3 .5
0 .9
0 .9
r .2
1 .0

l l . 6
4 .2
0 .8
1 .0
0 .9
1 .1
r .0
I . 2
8 .7
1 .1
l . l
0 . 8
1 .0
1 .3
3 .4
5 .9
4 .3
1.r

0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .  t
0 . 1
0. r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0.  r
0 .1
0 .1
0 .3
0 .2
0.  r
0 .1
0.  r
0 .1
0 .4
0 .2
0.  r
0.1
0 .  t
0.r
0 .1
0 .1
0 .3
0 .1
0.  r
0 .1
0.  r
0 .1
0.  r
0 .3
0 .2
0 . I

1.2
r .5
0 .8
r .2
I . l
0 . 7
0 .5
1 .5
1 .6
r .5
0 .9
I . 3
t . l
0 . 8
0 .9
0 .8
0 .8
0 .7
0 .7
r .0
t . 0
0 .9
0 .9
1 .5
o.7

0 .9
0 .5
1 .0
1 .1
1 .0
0 .9
1 .1
1 .0
1 .1
0 .7
1 .2
0 .9
0 .6
1 .0
1 .3
r .3
0 .6

0.2
0 .3
0 .1
0 .2
0 .  t
0 .2
0 .1
0 .2
0 .2
0 .2
0 .2
o .2
0 .2
0 .2
0 .2
0 .3
0 .2
0 .1
o .2
0 .2
0 .2
0 .2
0 .1
0 .3
0 .1

0 .2
0 .2
0 .2
0 .1
0 .3
0.  r
o.2
0 .3
0 .1
0 .1
o.2
0.2
0.  t
o .2
0 .2
0 .2
0 .2

A
A
A
A
A
A
A
A

2 . 7  +
A
A
A
A
A
A
A
A

1 .1

2 .8 r .2

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
A
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+

+
+
+
+
+

I
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+

+
A
A
A
A
A

3 .6

2 .1

+ 1 .1

L22
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TABTE 13

(  con t  i nued )

Pase  l 5  o f  42

G r i d  C o o r d i n a t e s
E,W N ,  S Uran iun -238

C o n c e n t r a t i o n s  ( p C i  / e ,  + / -  I  s i g n a )
Radi  un-226 Tho r i un -232

8004  I  0
E004 r0
8004  t 0
8004  I  0
8004  I  0
8004  I  0
E  0  0410
8004  l 0
800410
E  0  0410
8004  1  0
8004  I 0
8004  t  0
E  0  0410
800410
8004 r0
800410
E  0  0410
E004  10
8004  I  0
800410
E  0  0410
8004  I  0
800410
E004  I  0
8004  I  0
8004  r  0
8004 I0
E004  I  0
800410
E004  10
800410
E  0  04 I0
8004  I  0
8004  I 0
E004  I 0
E004  I  0
8004  10
8004  l 0
8004  l 0
8004  1  0
800410
8004  I  0

N08490
N08510
N08530
N0 855  0
N08570
N08590
N086  I  0
N0  8630
N0 865  0
N0  867  0
N08690
N08710
N08730
N0875  0
N08760
N087  80
N08800
N0882  0
N0  8840
N08860
NO BBBO
N0 890  0
N0  892  0
N08940
N08960
N08980
N09000
N09020
N0  904  0
N0  90  60
N0  9080
N09 I00
N0  912  0
N0  I  140
N09160
N09  l  80
N09200
N09220
N09240
N092?0
N0 92  90
N093  I 0
N0  9330

2.0
r .2
0 .7
0 .8
4 .6
7 .2
3 .0
1 .3

14 .3
0 .9
9 . I
6 .5
1 .2
2 ,9
2.r
3 .2
0 .6
L ,2
1 .0
1 .5
2 .6
t . 4
4.  r
5 .8

t r  .2
2 .9
2 .4

l l . 8
16 .2

3 .5
4 .9
8 .4
3 .4
3 .5
4 .O
4 .4
3 .7
1 .5
5 .5
3 .0
2 .5
2 .2
0 .9

0.1
0 .1
0.  r
0.1
0 .2
0 .2
0 .2
0 .1
0 .4
0 .1
0 .3
0 .2
0.  r
0.2
0 .1
0 .2
0.  r
0.  t
0.  t
0 .1
4 .2
0 . l
o.2
0 .3
0 .4
o.2
0.2
0 .4
0 .5
0 .2
o.2
0.3
o.2
0.2
0.3
0 .2
o .2
0 .1
0 .2
0 .1
0 .2
0 .1
0 .1

o.7
l . r
1 .1
0 .7
0 .7
I . 0
0 .8
l .  r
1 .3
L .4
0 .5
0 .9
1 .0
o.7
0 .8
0 .7
0 .5
r .5
t . 7
1 .0
t . 3
I . 0
1 .0
I . 3
1 .0
4 .7
0 .9
L .7

0 .9
0 .9
r .2
0 .8
0 .6
0 .9
r .0

0 .5
0 .9
L .2
0 .4
0 .8

3 .0

2 .6

3 .0

2 .9

4 .O 1 .6

3.  r 4 .O

I . l 1 . 3

A
A
A
A
+  1 . 8
A
A
A
A
A
A
A
A
A
+ l
A
A
+ I
A
+ t
A
A

+  0 .1
+  0 .3
+  0 .2
+  0 .1
+  O .2
+  0 ,2
+  4 .2
+  0 .2
+  0 .3
+  0 .2
+  0 .3
+  0 .3
+  0 .2
+  0 ,2
+  O .2
+  0 .2
+  0 .1
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 .3
+  0 .3
+  O .2
+  O .2
+  0 .4
A
+  O .2
a  0 .3
+  0 .3
+  0 .2
+  0 .2
!  o .2
!  0 .2
A
A
+  0 .3
+  0 .1
+  0 .2
+  0 . I
+  0 .1

+
+
+
+
+
+

:
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

-|-

A
A
A
A
+
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
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TABLE 13

(  con t  i nued )

P a ( e  1 6  o f  4 2

G r i d  C o o r d i n a t e s
E 'W

C o n c e n t r a t i o n s  ( p C i / E  + / -  I  s i g n a )
N ' S Uran iun -238 Radi  uu-226 Thor ium-232

E004  r0
800410
8004  I  0
E  0  0410
8004  10
8004  10
8004  l 0
E004 r0
8004  I  0
E  0  0410
8004  t  0
8004  10
8004  I  0
8  0  0410
800410
8004  l 0
E004  I 0
E  0  0410
8004  l 0
8004  10
8004  l 0
80041  I
8004L2
E,00412
8004  I  2
800412
8004L2
E  0  0412
8004  r2
8004  t 2
E  0  0412
8004 I2
EOO4t2
E  0  0412
800412
E004  r2
E '004L2
8004  I 2
8004  12
EO04L2
8004  I  2
E '004L2
E  0  0412

N0935  0
N0  93?0
N09390
N094 I0
N09430
N09450
N09470
N0  9490
N09510
N09530
N09550
N09570
N0  95  90
N09610
N09630
N0  965  0
N09660
N0  9680
N0  9700
N09720
N0  9740
N0  2748
N02729
N03 I20
N03 t40
N03 I60
N03180
N03200
N03220
N0  3240
N0  35  60
N0  360  0
N0  3620
N03640
N03680
N03700
N03720
N03  740
N0  3760
N037  80
N0  380  0
N03820
N03840

0.1
0 .1
0 .2
0 .  t
0 .1
0 .2
0.  r
0.  r
0.2
0 .  t
0 .2
o .2
0 .1
o.2
0 .1
0 .3
0 .2
0 .3
0 .3
0 . I
0 .2
0.  r
o.2
0.2
0.  r
0.2
0 .2
0 .2
0 .2
0 .1
0 .1
0 .1
0 .2
0 .2
0 .1
0 .  t
0 .1
0.  r
0.  t
0.  t
0 .1
0 .2
0 .1

1 .0
r .0
0 .8
0 .4
0 .6
0 .9
1 .0
0 .8
0 .7
L .2
1 .4
1 .0
1 .1
1 .3
0 .8
r . l
0 .5
I . 0
L .2
0 .8
t . 4
1 .0
0 .8
0 .5
0 .2
0 .9
0 .7
0 .7
t . 5
1 .4
0 .9
0 .4
0 .7
l . r
0.8
1 .3
0 .6
L .2
0 .9
0 .9
1 .2
0 .9
1 .2

0 .2
0 .1
0 .2
0 .2
0 .1
0 .  t
0.  r
o.2
o.2
0.2
4 .2
0 .2
o .2
0 .2
0 .2
0 .2
0 .2
0 .3
0 .3
0 .3
o .2
0 .2
0 .2
0 .2
0 .1
0 .4
0 .2
0 .3
0 .4
0 .2
o .2
0 .2
0 .2
4 .2
0 .2
0 .2
o .2
0 .2
0 .2
0 .2
0 .2
0 .2
o .2

2 .
5 .

2 .
2 .

o.2
1.5

t .4

r .3
L.2
5 .1
r .5
1 .0
3 .0
0 .9
1 .3
3 .4
1 .4
r .2
2.r
1 .5
3.r
1 .1
7 .5
5 .2
6 . I
4 .2
2 ,0
1 .9
1 .0
o.7
0 .8
0 .9
0 .9
0 .9
r .1
0.7
1.  r
r .0
0 .5
0 .7
1 .8
0 .9
L ,2
0 .8
0 .9
0 .9
0 .6
0 .9
0 .8
0 .8

2.2

5 .5
5 . I
r .4

I . 4
r .2

A
A
A
A
A

8 +
0 +

A
1 +
5 +

A
A

+
+
+
+
+
+
+
+
+
+
+
+
+
?

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
f

+
+
I
+
+
+
+
+
+
+
+
+
f

+

1
+
+
+
+
+
+

:
+
+
+
+
+
+
+
+
+
+
+
+
?

+
+
+
+
+
+

2
9
B

+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
+
+
A
A
A
A
A
A

2.
t .
0 .

L24



TABLE 13

(  con t  i nued )

P a r e  1 7  o f  4 2

G r i d  C o o r d i n a t e s Concen t ra t i ons  (oC i / e  + / -  I  s i r na )
E 'W N '  S Uran  i un -238 Rad  i  uu -  22  6 Tho r i un -232

8004  12
E004  12
E  0  0412
8004  I 2
E  0  0412
E  0  04 I3
8004  l 4
8004  l 4
8004  r4
E  0  0414
E  0  0415
8  0  0415
8004  15
8004 I5
8004 r5
8004  I 5
E  0  0415
E004  15
8004  15
E004  t 5
E  0  0415
8004  I  5
8004  t 5
8004  15
E  0  04 I5
8004  r5
8004  l 5
8004  I 5
E  0  0415
E004  r5
E  0  0415
E004  l 5
8004  l 5
8004  15
E  0  0415
8004  t 5
8004  I  5
8004  I 5
8004  I  5
8004  l 5
800415
8004  15
E004  r5

N03860
N0  3  880
N03900
N03920
N03940
N0  3  660
N02607
N02625
N02769
N03580
N02686
N02900
N029 t0
N02920
N02930
N02940
N02950
N0  2  960
N0297  0
N0  2  980
N0  2  990
N0  300  0
N03010
N03020
N03030
N03040
N03050
N0  3060
N03070
N03080
N0  3090
N03100
N032  60
N0  3280
N03360
N03380
N03400
N03420
N0  3440
N03460
N0  34  80
N03500
N035  20

3 .9 2.5

2 .2 2 .2

0 .4

0 .5

0 .3

2 .9

0 .4

0 .2

0 .4

o.7

0 .8
0 .6
0 .8
0 .8
0 .7
L ,2
0 .6
0 .7
0 .8
r .3
1 .0
1 .0
L .7
1 .1
0 .9
r .0
I . 2
1 .1
I . 0
0 .6
L .7
0 .9
1 .6
1 .3
1 .7
r .4
1 .6
r .5
0 .9
L .2
2 .3
I .B
0 .8
0 .9
1 .0
0 .8
5 . I
1 .0
I . 0
3 .6
1 .2
1 .0
1 .0

0.2
0.  r
0.1
0.  r
0. r
0.1
0 .1
0 .1
0 .2
0 .2
0 .1
0 .  t
0 .2
0 .  t
0.  r
0.1
0 .2
0 .2
0 .1
0 . I
4 .2
0 .  t
o .2
0 .1
0 .2
0 .2
0 .1
0 .1
0 .1
0 .1
o .2
0 .2
0.  r
0 . I
0 .1
0.  r
0 .3
0 . I
0 .1
0 .2
0 .1
o.2
0.2

+  O .2
+  0 .3
+  0 .2
+  0 . I
+  0 .1
+  0 .2
+  0 .2
+  O ,2
+  0 .3
+  0 .2
+  0 .2
+  O .2
r  0 .3
+  0 .2
A

+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+

I
+
+
+
?

+
+
+
+

+
+
+
+
+
+
+

A
+
A
A
+
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
+
A
+
A
A
A
A
A

0 .8
0 .9
0 .9
0 .8
0 .8
0 .8
0 .9
I , 2
0 .9
1 .0
0 .9
0 .7
0 .8
L .4

1 .2
0 .7
r .2
0 .6
r .0
0 .8
0 .8
L .4
1 .3
1 .0
0 .5
L .4
0 .5
1 .2
0 .6
0 .8
r .1
l . l
0 . 5

+  0 .2
r  0 .3
+  O .2
+  O .2
+  0 .2
+  0 .2
+  0 .2
+  0 .3
+  0 .3
+  0 .2
+  0 .3
+  O .2
+  0 ,2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  0 .2
+  0 .2
A

1.  L  +  0 .1
0 .4  +  0 .3
0 .9  i  0 . r
0 .8  +  0 .2
0 .4  +  0 .4
o .4  +  o .2
0 .7  t  0 .3
t .2  +  0 .3
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TABTE 13

(  con t  i nued )

P a s e  t B  o f  4 2

G r i d  C o o r d i n a t e s Concen t ra t i ons  (pC i / e  + / -  I  c i gna )
E ,W N ' S Uran iun -238 Radi  um-226 Thor ium-232

8004  I  5
8004  l 5
8004  I 5
8004  r5
800415
8004  t 5
E004  r5
8004  I 5
8004  15
E004  15
8004  I 5
8004  t 5
8004  t 5
8004  I  5
8004  t 5
8004  l 5
800415
E  0  0415
8004 t5
E  0  0415
8004  r5
8004  15
8004  t 5
8004  15
E004  15
8004  15
800415
8004  I 5
800415
8004  I 5
8004  t 5
8004  15
E  0  0415
8004  l 5
8004  I 5
8004  l 5
8004  15
8004  I 5
8004  l 5
E004  I 5
E  0  0415
8004  15
8004  r5

N03540
N04040
N04060
N04080
N04  100
N04  I 20
N04  140
N04  I  60
N04180
N0420  0
N04220
N04240
N04260
N04280
N04300
N043  2  0
N04340
N043  60
N04380
N04400
N044  2  0
N04440
N04460
N04480
N04500
N04520
N04540
N04560
N04580
N04600
N04620
N04640
N04680
N04700
N04720
N04740
N04760
N047  80
N04800
N04820
N04832
N04840
N04860

0 .8 0.2

0 .5

5 .4
2 .4

4 .7

0 .7

0 .9

3 .0

4 .0

0 .8
0 .2
2 .2
1 .3

0 .4
0 .7

2.6
2 .L

r .9

0 .4

0 .1

2 .3

2 .6

0. t
0 .4
0 .6
t .2

o .4
o .4

1 .0
L .4
1 .1
4 .7
0 .8
3 .2
0 .9
0 .9
I . 7
r .0
l . l
0 . 7
1 .0
0 .9
1 .4
L ,2
1 .0
1 .3
L .2
4 .2
6 .4
0 .6
0 .7
r . l
1 .8
I . 0
1 .0
0 .7
1 .0
I . 7
0 .9
0 .9
0 .8
0 .8
0 .7
r .1
0 .9
0 .9
0 .8
0 .8
3 .1
0 .9
0 .8

0.1
0 .2
0 .1
0 .1
0 .  t
0 .2
0 .1
0 .1
0 .2
0.  r
0.1
0 .1
o .2
0.  r
o .2
0.  t
0 .1
0.  r
0 .1
0 .3
0 .2
0 .  t
0 .1
0 .1
0 .2
0 . I
0 .1
0 .1
0 .2
0 .1
0 .1
0 .  t
0 .1
0.  r
0.1
0.  r
0.1
0 .1
0 .1
0 .  t
o .2
0 . I
0 .1

+
+
+
+
I
+
+
+
+
I
+
+
+
+
+
+
+
+
+
+
+
+
+
+
t

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
+  1 . 2
A
A
A
A
+
+
A
+
A
A
A
+
A
+
A
A
A
+
A
A
A
A
+
A
a
A
A
A
A
+
+
+
+

A
A
A
A
+
+

l . l  +  0 .2
9 .6  +  0 .2
t . 2  +  0 .2
0 .5  +  0 .1
0 .9  +  0 .2
t . I  +  0 .2
I . 3  +  0 .2
I . 3  +  O .2
0 .9  +  0 .2
0 .9  +  0 .2
9 .6  +  0 .2
0 .9  +  0 .3
l . l  +  0 .2
1 .0  +  O ,2
0 .7  +  0 .2
0 .8  +  0 .1
f  .Z  a  0 .3
I . 0  +  0 . I
0 .5  +  0 .2
0 .6  +  0 .2
0 .4  +  0 . I
0 .7  +  0 . I
0 .7  +  0 .2
r . r  L0.2
9 .9  +  0 .2
6 .6  +  0 .2
0 .8  +  0 .2
0 .6  +  0 .3
9 .9  +  0 .2
L .Z  +  0 .2
0 .5  +  0 .2
I . I  +  0 .2
0 .7  +  0 .2
0 .7  +  0 .1
9 .7  +  0 .2
I . 0  +  0 .1
1 .9  +  0 .2
0 .7  +  0 ,2
0 .9  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
L .2  !  0 .2
9 .6  +  0 .3
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TABLE 13

(  con t  i nued )

P a c e  1 9  o f  4 2

Gr id  Coo rd ina tes Concen t ra t i ons  (pCL /e ,  + / -  I  s i gna )
E , W  N , S Uran iun -238 Rad  i  un -  22  6 Tho r i un -232

8004  15
8004  l 5
8004  r5
8004  r5
800415
8004  t 5
8004  t 5
E004  I 5
8004  l 5
8004  l 5
8004  I  5
8004  I 5
8004  t 5
8004  t 5
8004  I 5
8004  I  5
E  0  0415
8004  l 5
8004  r5
E00415
E  0  0415
8004  r5
8004  15
8004  15
8004  t 5
8004  15
E004  t 5
8004  15
8004  t 5
8004  15
8004  r5
8004  t 5
8004  t 5
E004  I 5
8004  15
8004  I 5
800415
8004  15
E  0  0415
8004  15
8004  15
8004  I 5
E  0  0415

N04880
N04990
N05010
N050  3  0
N05050
N05070
N05090
NOSI IO
N05130
N05150
N05170
I i I05 190
N052  10
N05230
N0525  0
N052?0
N05290
N053 r0
N05330
N05350
N05370
N05390
N054  I  0
N05430
N05450
N05470
N05490
N055  I  0
N055  30
N05550
N055  7  0
N055  90
N0  5  610
N05630
N0565  0
N05  67  0
N05690
N057  l 0
N057  30
N05  75  0
N05770
N057  90
N0580  0

0 .6 0 .5 +
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

L .4
3 .9
1 , .  8
4 .2
4 .6
2 .3
8 .8
0 .7
1 .3
L .2
2 .8
5 .?
3 .8
1 .6
I . 9
1 .6
1 .1
L .7
1 .0
1 .5
1 .7
r .4
0 .9
0 .9
o .?
1 .3
0 .8
o .7
0 .6
L ,2
1 .9
0 .7
I . 3
I . 0
5 .8
2 .8
0 .9
1 .4
0 .8
0 .9
9 .3
0 .9
t . 2

0.  t
0 .2
o .2
0 .3
0 .2
0 .2
0 .3
0 .1
0 .1
0 .1
0 .2
0 .2
0 .4
0.  r
0.  r
0 .2
0 .1
0 .3
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
0.  r
o.2
0 .1
0 .1
0 .1
0 .3
0 .2
0 .1
o.2
0 .1
0 . I
0 .3
0.  r
0. r

0 .9  r
0 .9  +
0 .9  +
1 .4  +
I . 0  +
0 .6  +
I . 3  +
0 .6  +
0 .6  +
0 .6  +
0 ,7  +
0 .8  +
1 .5  +
1 .1  a

A
0 .5
0 .4
0 .8
0 .7
0 .7
0 .7
0 .9
I . I
1 .1
o.?
1 .0
0 .6
0 .9

0 .9

o.2
0.2
0 .2
0 .2
0 .3
0 .1
0 .2
0 .2
0.  r
0.2
o.2
0.2
0 .1
0 .2

o .2
0 .1
0 .3
0 .1
4 .2
0 .2
0 .3
0 .2
0 .2
0 .1
0 .2
0 .2
0 .2

0.  r

30 .6  +  0 .
A
A

I .2  +  0 .
0 .7  +  0 .
r .1  +  0 .
1 .0  +  0 .
0 .6  +  0 .
0 .5  +  0 .
0 .6  +  0 .
1 .1  +  0 .

A
A

3
2
2
2
I
2
2
2

+
+
+
+
+
+
+
+
+
+
+
+
+
A
+

L27



TABTE 13

(con t i nued )

P a q e  2 0  o f  4 2

G r i d  C o o r d i n a t e s
E 'W

r a t  i  o n s
N '  S Uran  i un -238 Radi um-226 Thor ium-232

8004  r5
8004  15
8004  I 5
E004  l 5
8004  t 5
8004  15
8004  l 5
8004 I5
8004  I 5
8004  15
E00415
8004  I 5
8004  I 5
E004 r5
8004  l 5
8004  15
8004  15
8004  15
E004  r5
8004  r5
E  0  0415
E  0  04 I5
800415
E00415
8004  15
8004  l 6
8004  I  B
EO04 IB
8004  t  8
8004 I8
EO04 IB
800418
E004  19
8004  I  I
800420
E.00420
8004  20
800420
800420
E0  0420
E0  0420
EOO420
80042  0

N058  I  0
N0583  0
N05850
N05  8?  0
N05890
N05910
N05930
N0595  0
N05  970
l {06700
N06720
N06740
N06?60
N067  80
N0680  0
N06820
N0  684  0
N0  6860
N06880
N06900
N0692  0
N06940
N0  6960
N06980
N0  7000
N02885
N02585
N02668
N02808
N02826
N0  2845
N0  2867
N0  2568
N02786
N0 2  645
N02767
N04886
N04896
N049  t 6
N04  93  6
N04956
N04980
N05000

r .4
1 .6
1 .6
5 .2
2 .5
0 .9
3 .5
1 . I
0 .9
2 ,2
1 .0
0 .5
1 . I
1 .0
0 .9
r .1
1 .0
1 .0
0 .8
0 .8
0 .8
1 .4
0 .7
3 .1
0 .6
I .Z
0 .6
r .0
0 .9
0 .6
0 .6
0 .8
o.7
0 .8
0 .9
0 .9
0 .8
0 .8
0 .9
0 .6
0 .9
0 .9
I . 9

0 .1
0.  r
0.2
0 .3
o .2
0 . I
0 .2
0 . I
0 .1
0 .1
0.r
0 . I
0 .1
0 .1
0 .  t
0.r
0.1
0 .1
0 .  t
0 .1
0.  r
0.  r
0 .1
4 .2
0 . I
0 .1
0 .  t
0.  r
0 .1
0 .2
0 .1
0 . I
0 .1
0 .2
0 .1
0 . I
0 .1
0 . I
0.r
0. I
0 .1
0.  r
o.2

0 .9
1 .0
0 .9
0 .6
1 .4
0 .9
0 .7
1 .3
1 .1
I . 2
r .2
1 .0
0 .9
0 .5
1 .3
0 .9
0 .8
0 .8
0 .8
0 .5
0 .9
r . l
0 .8
0 .8
I . 3
1 .1
0 .5
1 .5
1 .1
0 .4
r .2
0.8
0 .8

A
A
A
A
A
A

1 . 3  +
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

2 . L  +  2 . 1
A
A

0 .6
0 .3
0 .4
0 .4
1 .4

t . r

0 .1
o.2
0.2
0 .  t
0 .1

+  0 .2
+  0 .2
!  0 .2
+  0 .3
!  0 .2
+  O ,2
+  0 .2
+  0 .2
+  0 .1
+  0 .2
+  0 .2
+  0 .2
+  O .2
+  0 . I
+  0 .2
+  O ,2
+  0 .1
+  0 .2
+  O .2
+  0 .1
+  0 ,2
+  0 .2
+  0 .2
+  0 .3
+  0 .2
+  O .2
!  0 .2
+  0 .3
+  0 .2
+  4 .2
+  0 .2
+  0 .1
+  0 .2
A

+
+
+
+
+
+
+
+
+
+
+
+
T

+
+
+

I
+
+

+
+
+
+
+
+

I
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

l . l  t  0 .5
A
A
A
A
+
+
+
+
+
A
A

0 .9  +  0 . I
0 .6  +  0 ,2
O .7  +  0 .1
0 .7  +  0 . I
0 .8  +  0 . I
0 .9  +  0 .1
0 .9  +  0 .1
0 .8  +  0 .2
0 .9  +  0 .2

I2B



TABTE I3

(  con t  i nued  )

P a s e  2 l  o f  4 2

G r i d  C o o r d i n a t e s
E 'W N '  S U r a n i u r n - 2 3 8

C o n c e n t r a t i o n s  ( p C L / n  + / -  1  g i E n a )
R a d i u n - 2 2 6 Thor i  um-232

E0042  0
800420
80042  0
800420
E,00420
800420
800420
E0  0420
80042  0
800420
I .00420
E00420
800420
EOO420
80042  0
800420
800420
800420
80042  0
E  0  0420
8004  20
800420
r .O0420
E004  20
80042  0
800420
B0  042  0
E.00420
E0  0420
80042  0
[ .O0420
EOO420
80042  0
EOA420
EAO420
E  00420
E,00420
800420
800420
800420
E0  042  0
800420
F'00420

N05020
N0504  0
N05060
N050  80
N05  I  00
N05  I  10
N05120
N05  t 40
N05  I  60
N05  I  80
N05200
N0522  0
N05240
N05260
N05280
N05  30  0
N05320
N05340
N05360
N05380
N05400
N05420
N05440
N05460
N05480
N05500
N055  20
N05540
N055  60
N05580
N0560  0
N05620
N05  640
N05660
N05680
N0570  0
N05720
N05740
N05760
N05?80
N05  800
N0582  0
N05840

!  0 .2
+ o.2
+  0 .2
+  0 ,2
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  O .2
+  O .2
+  0 .2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  0 .2
A
A

+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
a

+

+

t
+
+
+
+
+
+
+
+
+
+
+

+
+
+

+
+
+
T

+
+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

I . 9  +
A
A

A
A
A
A
A

2.4

r .1
23 .5

3 .2
5 .5
5 .9
1 .6
t . r
I . 8
3.  r
5 .0
2 .5
4 .0
9 .4
8 .8
3 .6
0 .?
r .3
2 .3
4 .O
2 .O

r0 .  0
2.2
3 .9
5 .4
2 .7
8 .  B
2 .2
4 .2
1 .1
8 .7
4 .9

10 .  0
1 .2
2 .6
3 .8
3 .8
2 .O
3 .3
1 .6
2 .4
8 .2
8 .3
6 .5

0.1
0 .5
o .2
0 .3
0 .2
0 .3
0 .1
0 .1
0 .2
o.2
0 .1
0 .4
0 .3
0 .3
0 .2
0 .1
0 .2
0 .1
0 .2
0 .2
0 .3
0 .2
0 .2
0 .3
0 .2
0 .3
0 .2
4 .2
0 .1
0 .3
0 .3
0 .3
0 .  t
o.2
o.2
o.2
0 .1
0 .2
0 .2
0 .2
0 .3
0 .3
0 .3

A
0 .5  +  0 .4
1 .1  +  O .2
I . 1  +  0 .2
0 .7  +  0 .2

A
0 .7  +  0 .2
0 .9  +  0 .1
0 .6  +  0 .2
l . t  +  0 .2
0 .9  +  0 .1
0 .3  +  0 .4
1 .0  +  0 .3

A
l . t
0 .6
0 .6
0 .6
0 .9
0 .9
0 .4
I . 4
0 .8
1 .3
r .2
0 .9
0 .8
L .2
1 .3
0 .7
t . 0
0 .9
0 .9
1 .1
0 .6
0 .4

1 .1
0 .9
1 .5

+  0 .2
+  0 ,2
+  0 .3
A

L29

0 .9  +  0 .2



TABTE 13

(  con t  i nued )

P a s e  2 2  o f  4 2

G r i d  C o o r d i n a t e s
E , [ f  N r S

C o n c e n t r a t i o n s  ( p C i / t  + / -  I  e i l n a )
Uran iuu -238 Radi um-226 Tho r  i un -2  32

80042  0
800420
800420
800420
800420
800420
E0  0420
800420
[ .00420
800420
800420
F,00420
80042  0
800420
80042  0
E  0042  0
800420
E0  042  0
F,00420
800420
E0  04  20
8O0420
E0042  0
800420
800420
80042  0
E0  0420
800420
800420
800420
800420
800420
F.04420
E.00420
E004  2  0
800420
800420
B  00420
F,00420
t .00420
80042  0
E00420
800420

N05860
N05880
N05900
N05  92  0
N05  94  0
N05960
N05  980
N06000
N06020
N06040
N06060
N0  6080
N06 r00
N06120
N0  614  0
N06  I  60
N06180
N06200
N05220
N06240
N0  62  60
N062  B0
N06300
N06320
N06340
N06360
N063  B0
N06400
N06420
N06440
N06460
N0  6480
N06500
N06520
N06540
N06560
N0 65  B0
N06600
N06620
N06640
N06660
N06680
N07020

2.4

r .2

t .4

2 .5 I . 5

1 .8

+  0 .2
+  0 .2
A
A
+  O .2
+  0 ,2
+  0 .2
+  0 .2
+  O .2
+  0 .2
A

A
A
A
A
A

1 . 3  +
A
A

0 .7  +
0 .8  +
0 .9  +
r .0  1
0 .6  +
1 .1  +
I . 0  +
0 .5  +
0 .9  +

A
0 .9  i
0 .9  +
0 .7  +
0 .6  +
0 .9  +
0 .8  +
0 .8  +
L .2  +
I . 4  +

A
t . I  +  0 .2
1 .0  +  0 .2
1 .1  +  0 .2

A

A
A

1 . 5  +
A
A
A
A
A
A
A
A
A
A
A

+
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
A

9 .3
2 .5

16 .4
11 .5

1 .8
3 .6
7 .9
8 .5
3 .4
4 .5
2 .5
2 .3
0 .8
6 .0
L .7
r .0
0 .9
1 .0
2.r
2 .L
3 .1
3 .9
0 .9
8 .7
0 .8
1 .3
3 .2
l . r

13 .8
12  . 4

2 .1
r .0
L .2
8 .9
3 .8
2 .3
3 .3
3 .5
3 .0
1 .8
5 .2
0 .8
L .2

0 .3
0 .2
0 .5
0 .3
0 .1
0 .2
0 .3
0 .3
0 .2
0 .3
0 .2
0 . l
0 .1
0 .3
0 .1
0 .1
0 .2
0.  r
o.2
0.  r
0 .2
0 .2
0 .1
0 .3
0 .1
0 .1
0 .2
0 .1
0 .4
0 .4
0 .1
0.  r
0 .1
0 .3
0 .5
0 .2
0 .2
o.2
0.2
0 .1
0 .2
0 . I
0 .1

0 .4
l . I

1 . 1
0 .9
o.7
0 .8
L .2
1 .1

+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
?

+
+
+
?

+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
a

1
+
+

0.2
o .2
0 .2
0 .2
0 .  t
0 .2
0 .2
0 .2
0 .1

0 .2
0 .2
0 .3
0 .1
0 .1
0 .2
0 .2
0 .2
0 .3

0 .9  +  0 .2
g .g  +  0 .2
O .7  +  0 .2
0 .7  +  0 .1
0 .5  +  0 .2
1 .3  +  0 .3
0 .4  +  0 .2
0 .7  +  O .z

r30



TABLE 13

(  con t  i nued )

P a g e  2 3  o f  4 2

G r i d  C o o r d i n a t e s
E , W  N , S

C o n c e n t r a t i o n s  ( p C i / e  + / -  I  e i g n a )
Uran iun -238 R a d i u n - 2 2 6 Thor iun-232

800420
80042  0
E.00420
800420
800420
800420
E0  042  0
800420
B  0042  0
800420
800420
E00420
800420
EOA420
E0042  0
E00420
80042  0
800420
E00420
8O0420
E00420
800420
80042  0
800420
800420
800420
800420
F,40420
800420
E00420
80042  0
F,00420
E.00420
800420
E.00420
EOO420
E0042  0
E0  0420
800420
800420
80  04  20
800420
80042  0

N07040
N07  0  60
N0?080
N07100
N07  120
N07  140- 'N0  

7  t  60
N07  I 80
N07200
NO?220
N0  7240
N07260
N07280
N07300
N07320
N0  7  340
N0  7  360
N0  7380
N07400
N0  742  0
N07440
N0  7460
N0  74  B0
N07500
N075  20
N07540
N075  60
N07580
N07600
N07620
N07640
N07660
N07680
N07700
N07720
N07740
N07760
N0  7780
N07800
N07820
N07840
N0?860
N07880

+
+
+
+
+
+
:
+
+
+
+
+
+
+
+

I
+
+
A
+
+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
A
+
+
+
+
+
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
I

+
+
+
+
?

+

I
'f

+
+
+

+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 . 6  +
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

3
I
0
0
I
I
I
I
0
0
I
2
I
2
I

I . t  I
0
2
3
0
2
0
0
4
I
t
0
I
4
I
0
I
0
I
I
I
I
t
0
0
0
2
0

. t

. l

. 8

. 9

.0

.5

.6

.2

.9

.8

.1

.1

.3
,2
.1
.9

.0

. t

. 8

.0

.7

.8

.9

. l

. 0

. 9

.6

.6

.0

.8

. l

. 9

. 0

.0

.3

.9

.3

.B

.9

.8

.5

.2

o.2
0.1
0.  r
0 .1
0 .1
0 .2
o .2
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
o.2
0 .1
0.  r
0 .1
0 .1
o.2
0 .1
0 .2
0 .1
0 .1
o.2
0 .1
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0.  t
0.1
0 . I
0 .  t
0 .2
0 .1

0 .5
0 .9
1 .3
l . r
0 .8
r .0
I . 4
0 .9
1 .5
0 .8
1 .1
0 .8
I . 2
0 .7
0 .8
I . 0
0 .3
0 .8

1 .0
0 .8
0 .7
0 .9
I . 1
0 .8
0 .6
0 .4
0 .7
0 .6
0 .7
0 .8
0 .7
1 .0
0 .9
0 .8
0 .7

1 .6
0 .9
0 .8
0 .8
1.r

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
0 .

2
2
2
2
I
2
3
2
2
2
2
2
2
I
2
2
1
2

2
2
I
I
2
2
2
I
2
2
2
2
I
I
I
I
2

2
2
2
2
2

I31



TABLE 13

(  con t  i nued )

Pa {e  24  o f  42

G r i d  C o o r d i n a t e s
E r W  N r S

C o n c e n t r a t i o n s  ( p C i  / e  + / -  I  c i g n a )
Uran  i  un -2  3B Radi  um-226 Thor iun-232

E0  0420
800420
80042  0
80042  0
800420
E.00420
E  0  0420
80042  0
E0  04  20
800420
8004  20
800420
800420
E  00420
8004  2  0
E0  0420
E.00420
8004  2  0
800420
800420
800420
800420
800420
8O0420
800420
800420
E0  0420
800420
800420
800420
8004  20
800420
E0  0420
E  0  0420
800420
800420
8004  2  0
800420
E0  0420
800420
E0  0420
800420
800420

N07900
N07920
N07940
N0?950
N07980
N08000
N08020
N08040
N0B0  60
N08080
N0B l  00
N08120
N08140
N08160
NOBISO
N0  8200
N08220
N08240
N082  60
N08280
N08300
N08320
N08340
N08360
N08380
N08400
N08420
N08440
N08460
N0  8480
N08500
N08520
N0  8540
N0  85  60
N085  80
N08600
N08620
N08640
N08660
N08680
r {08700
N08720
N08740

r .6

34 .6 2 .7

3 .3 1 .8

4 .1
2 .5

1 .6
1 .0

0.8
2 ,6
4 . L
2.0
4 .2
3.  r
5 .4
1 .2
o.7
1 .6
2 .5
9 .4

23 .6
2 .6

22 .8
L2  . 9

3 .0
2 .9
2 .3
0 .9
1 .9
3 .4
3 .3
r .8
2.5
2 .2
2 . t
L .2
t .7
2 .9
8 .6
2 .5
I .4
0 .9
1 .5
t . I
r . t
I . 0
1 .3
I . I

15 .0
0 .9
1 .8

0.1
0 .2
0 .2
0 .2
0 .2
0 .2
o.2
0.  t
0 .3
0.  r
0 .7
0 .4
0 .5
0 .6
0 .5
0 .4
0 .2
0 .2
0 .1
0.  r
0.1
0 .2
0 .2
0.r
0.1
0 .2
0.  r
0 .1
0 .1
0 .2
0 .3
0 .2
0 .1
0 . I
0 .1
0 . I
0 .1
0.  r
0 .1
0 . I
0 .4
0.r
0.  t

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-t-

+
t
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

:
+
+
+
+
+

:
+

A
A
A
A
A
A
A

1 . 6  +
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
A
A
A
A
A
A
+
A
A
A
+
+
A
A
A
A
+
A
A
A

0 .8  +
1 . I  +
0 .9  +
0 .7  +
0 .8  +
O .7  +
1 .2  +
O .7  +
1 .3  +
L .2  +
l . ?  +

A
0 .9  +
1 .6  +
1 .5  +
1 .6  +
0 .8  +
0 .7  t
1 .0  +
0 .9  +
1 .0  +
I . 4  +
1 .0  +
1 .3  +
I . 1  +
1 .0  +
0 .8  +
L .2  t
0 .9  +
1 .0  I

A

0.2
0 .2
o .2
0 .2
0 .2
o.2
0.2
o.2
0.3
0 .2
0 .2

0 .3
0 .4
o .4
0 .4
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0.r
0.2
0 .2

0 .8  +  0 .4
0 .7  +  0 .2
0 .9  +  0 .2
0 .7  +  0 .1
0 .7  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .2
1 .3  +  0 .2
L .Z  +  0 .2
1 .2  !  0 .3
L .2  +  0 .2
0 .5  +  0 .2

L .42.2

L32



TABTE 13

(  con t  i nued )

P a f e  2 5  o f  4 2

G r i d  C o o r d i n a t e s
E 'W N , S Uran iun -238 Radi um-226 Tho r i uu -232

C o n c e n t r a t i o n s  ( o C i - / o  + / -  I  g i e n a )

E0  0420
800420
8004  20
800420
E00420
E40420
800420
800420
F00420
800420
800420
EOO420
800420
F,00420
800420
800420
8004  2  0
800420
E.00420
E,00420
800420
800420
800420
E0  0420
E00420
800420
E,O0420
E.00420
E.00420
E,00420
800420
800420
800420
800420
800420
E0  0420
80042  0
80042  0
800420
80042  0
E004  20
80042  0
F00420

N08750
N08770
N08790
N08810
N08830
N0 885  0
N0  8870
N08890
N089  I  0
N0  893  0
N0  895  0
N08970
N08990
N09010
N09030
N0905  0
N09070
N0  90  90
N091  l 0
N09 r30
N0  915  0
N0  91?  0
N09190
N092 I0
N09230
N0  925  0
N0  92  60
N0  9280
N09300
N09320
N0  934  0
N093  60
N09380
N09400
N09420
N09440
N0  94  60
N0  9480
N09500
N095  60
N0  962  0
N09640
N0 965  0

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

6 .7
4 .5
r .5
I . 5
0 .7
r .3
1 .4
I . 6
3 .7
2 , I
4 .3
1 .9
t . l
L . 2
t . 2
6 .2
t . 2
2.r
4 .6
1 .5
1 .6
1 .5
1 .1
r .0
2 .4
t . t
1 .6
1 .  t
1 .1
3 .4
2 .0
L .7
3 .0
3 .0
1 .2
l .B
0 .9
1 .5
1 .4
1 .5
5 .1
5 .2
2 .1

0 .3
0 .3
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
4 .2
0 .2
o.2
o.2
0.1
0 .  t
0 .2
0 .3
0 .1
0 .2
o .2
0 .1
0 .1
0 .  t
0 .1
0 .1
o .2
0 . I
0 .1
0.  r
0.1
0 .2
o .2
0 .1
0 .2
o .2
o.2
0 . I
0 .1
0 .1
0 .1
0 .1
0 .3
o.2
0.2

0 .8  +
1 .5  +
0 .5  +
1 .0  +
0 .5  +
L .4  +
L .2  +
0 .9  +
0 .9  +
f  . 0  t
0 .8  +
f  . 4  r
1 . I  +
0 .8  +
l . t  +
I . 3  +
1 .6  +
I . 2  +
0 .5  +
0 .9  +
1 .0  +
1 .5  +
1 .2  +
0 .9  +

A

+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
T

?

+
+
+
+
+
+
+
+
a

+
+
+
+
+
+
+
f

+
+

t
+_
+
+
+
+
+

0.2
0 .3
0 .2
0 .2
0 .1
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
o .2
0 .2
0 .2
0 .2
0 .2
o.2

1 .3  +  0 .2
0 .5  +  0 .2
I . 3  +  0 .2
1 .0  +  O .2
O.7  +  O .2
1 .3  +  0 .2
0 .9  +  0 .2
1 .0  +  0 .2
0 .8  +  0 .2
t . 2  +  0 .2
1 .3  +  0 . I
1 .1  +  0 .2
1 .0  +  0 . I
0 .8  +  0 .2
1 .3  +  0 .2
1 .4  +  0 .3
L .4  +  0 ,2
1 .2  +  0 .3
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TABLE I3

(  con t  i nued )

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( o C i / e  + / -  I  s i f n a )
E 'W N ,  S U r a n i u n - 2 3 8 Rad i  um-226 Tho r  i un -  232

F.00420
800420
800420
80042  I
80042  I
E.00422
E.00422
F,00422
E.00422
EOO422
EOO422
800422
F,00422
800422
E.00422
t .00422
E00422
800422
E.00422
800422
t .O0422
800422
EOO422
8O0422
r .00422
804422
800422
EOO422
E.00422
r ,00422
EOO422
800422
E00422
E04422
EOO422
F,00422
E.00422
E.00422
80042  3
F,00.424
r ,40424
F.00424
800424

N0  9670
N09690
N097 r0
N02548
NO27 48
N02729
N03  120
N03140
N03 I60
N03180
N0  3200
N03220
N0  324  0
N0  3560
N035  80
N0  360  0
N0  362  0
N03640
N0  3  660
N0  3680
N03700
N03720
N0  3740
N03760
N037  80
N03800
N03820
i l o3840
N03860
N0  3  880
N03900
N03920
N0  3940
N0  3  960
N09520
N0  9540
N0  95  B0
N0960  0
N02530
N0  2607
N02625
N02709
N03315

0 .6

I . 7 0 .6

2.7
0 .6
2 .3

1 .5

3 .6

t .2
0 .3
2 .3

8 .5
6 .3
t . 5
0 .8
0 .8
r .1
I . l
L .2
0 .8
1 .1
0 .9
0 .7
0 .7
0 .7
0 .9
? ,  . 7
0 .6
0 .6
o .7
0 .7
0 .8
0 .6
l . l
0 . 8
1 .0
1 .5
l . l
0 . 9
0 .6
0 .6
1 .0
0 .7
1 . t
0 .7
L .4
1 .6
2 .4
2 .L
9 .9
0 .9
0 .9
1 .0
1 .1

0.3
0 .5
0 .  t
0 .  t
0 .1
0 .2
0 .1
0 .2
0.  r
0.2
0 .1
0 . I
0 .1
0.  r
0 .1
0 .3
4 .2
0 .1
0 .1
0 .2
0 .1
0.  r
0 .1
0 .1
0 .2
4 .2
4 .2
0.  r
0 .1
0 .1
0 .2
0 .1
0 .2
0 .1
0 .1
0 .1
o.2
0 .2
0 .  t
0 . I
9 .1
0 .  t
o .2

+  0 .2
+  0 ,2
+  0 .2
+  O ,2
+  0 .2
!  0 .2
+  0 .1
+  0 .3
+  0 .2
+  O .2
+  0 .1
+  0 .2
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
''t-

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
?

+
+
+
+
?

+
+
+

A
A
A
+  0 . 3
A
A
A
A
A
A
+
A
A
A
A
A
A
+
-t

+

A
A
A
A
A
A
A
A
A
A
A
A
A
I

A
+

A
A
A
A
A
A
A

0 .1

1 .8

0 .8
0 .6
0 .9
L .2
I . 0
L .2
I . 0
r .2
1 .2
1 .0
0 .9
0 .8

0 .7  +  0 .2
0 .6  +  0 .2
0 .8  +  0 .2
1 .0  +  0 .2
0 .7  +  0 .1
0 .5  +  o .2
0 .9  +  0 .3
1 .8  +  0 .3
0 .6  +  0 .2
0 .7  +  0 .2
I . 1  +  0 .2
0 .7  +  0 .2
0 .7  +  0 .2
1 .1  +  0 .2
0 .6  +  0 .2
0 .8  +  0 . I
0 .5  r  0 .2
0 .6  +  0 .3
0 .4  r  0 . I
0 .4  +  0 .2
1 .1  +  0 .1
l . I  +  O .Z
9 .9  +  0 .2
1 .3  +  0 .2
L .2  +  O .2
I . 2  +  0 .2
0 .9  +  0 .2
1 .0  +  0 .3
0 .9  +  0 .2
O .7  +  0 .3
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TABLE 13

(  con t  i nued )

P a { e  2 7  o f  4 2

G r i d  C o o r d i n a t e s
E r W  N , S

C o n c e n t r a t i o n s  ( p C i  / e  + / -  I  a i f n a )
Uran  i un -  238 Radi  um-226 Tho r i un -232

E.00424
800424
8004  25
E,00425
800425
800425
EOO425
E00425
E,00425
8O0425
E00425
800425
800425
800425
800425
800425
800425
I .00425
800425
E00425
800425
E  0  0425
E00425
800425
E'00425
E,00425
804425
EOO425
E  00425
E  00425
BOO425
800425
800425
800425
F,00425
E.00425
800425
E.00425
E.00425
800425
800425
800425
8O0425

N03  3  35
N03355
N02686
N03260
N03280
N03360
N033  B0
N03400
N03420
N0  3440
N0  3460
N0  3480
N035  0  0
N03520
N03540
N04020
N04040
N040  B0
N04100
N04120
N04  I  40
N04  I  60
N04  I  B0
N04200
NO4220
N04240
N04260
N04280
N04300
N043  2  0
N04340
N04360
N04380
N0440  0
N04420
N04440
N044  60
N04480
N045  0  0
N04520
N04540
N04560
N04580

3 .2 2 .2

0 .7

L .4

0 .5

2.2

2 .3

L .2

l .B

1 .2
1 .0
0 .9
0 .9
0 .1
0 .8
0 .9
0 .9
r .0
0 .9
0 .9
0 .8
0 .9
0 .6
0 .7
1 .0
4 .7
0 .9
0 .8
0 .9
0 .9
0 .9
0 .5
0 .7
0 .9
0 .7
0 .9
0 .8
1 .0
0 .8
o .7
0 .8
0 .6
0 .7
1 .0
1 .1
0 .9
0 .8
0 .9
0 .8
0 .9
0 .9
o .7

0 .1
0.  r
0.1
0 . t
0.  r
0 .2
0 .1
0 . I
0 .  t
0 . 1
0 .2
0 .1
0 . I
0 .1
0 .1
0 .  t
0 .3
0 . I
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .1
0 .1
0 .1
o.2
0.  r
0.1
0 .1
0 .2
0 .1
0 .1
0.r
0.  t
4 .2
0 .  t
0 .1
0 .1

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+

A
A
A
A
A
A
A
A
+
A
+
A
A
+
A
A
A
A
+
A
A
A
A
A
A
A
A
A
A
A
+
A
A
+
A
A
A
A
A
A
A
A

0.  r

0 . I

0 .1

0 .7  +  0 .2
0 .7  +  0 .3
0 .9  +  0 .2
0 .9  +  0 .1
0 .6  +  0 .2
0 .6  +  0 .3
1 .1  +  0 .2
t . I  +  0 .3
0 .9  +  0 .2
0 .9  +  0 .1
0 .5  +  0 .3
I . l  +  0 .1
t . t  +  0 .2
0 .4  +  0 .3
0 .8  +  0 .1
L .2  +  0 .2
I . 2  +  0 .2
0 .7  +  0 .2
1 .0  +  0 .2
0 .8  +  0 .1
1 .2  +  O .2
0 .7  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
L .4  +  O .2
0 .6  +  0 .2
g .g  +  0 . I
0 .9  +  0 .2
L .2  +  0 .2
1 .0  +  0 .2
0 .6  +  0 .2
0 .9  +  0 .2
1 .1  +  0 .1
0 .5  +  0 .2
0 .7  +  0 .2
1 .0  +  o ,2
I . 2  +  O .2
1 .0  10 .2
0 .7  +  0 .2
L .2  +  0 .2
0 .8  +  0 .2
0 .8  +  0 .2
0 .7  +  0 .2

I . l 0 . 4
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T A B T E  I 3

( c o n t i n u e d )

P a g e  2 8  o f  4 2

G r i d - _ C o o r d i n a t g s  
" i r r " fE,w N,s  ur " f f i zzo Thor iun-232

E,40425
800425
800425
800425
F.00425
800425
E0  0425
800425
800425
800425
800425
F,00425
E,00425
800425
E.00425
I .00428
E'00428
8O0429
800430
80043  1
80043  3
800434
8004  34
800435
800438
80043  I
E00440
800440
800440
80044  0
800440
800440
E00440
800440
800440
E  0  0440
80044  I
80044  I
E0  0443
800443
800445
800445
800445

N04  600
N04620
N04  64  0
N04660
N04680
N047  0  0
NO4720
N04740
N04  7  60
N04780
N04800
N0483  2
N0484  0
N04  860
N04880
N025  85
N02  668
N0  25  6B
N02645
N02548
N02530
N0260  7
N0  2625
N04832
N02585
N02568
N02300
N02380
N02400
N024 I0
N02430
N02450
NO2470
N02480
N02942
N02945
N02  360
N02548
N02200
N02340
N02320
N02530
N04832

1 .4
1 .2
o .7
t . 0
0 .6
1 .0
2 .6
0 .5
0 .7
0 .8
t . 2
1 .0
0 .8
L .2
I . 0
o .7
l . l
1 . 1
o .7
0 .8
0 .8
0 .8
0 .9
t . l
0 . 8
0 .6
1 .9
1 .8
0 .8
1 .0
1 .1
0 .8
0 .6
0 .9
2 .6
l . t
1 . 2
0 .7
r .9
r .2
5 .1
0 .9
0 .9

0 .3
0 .4
0 .2
o.2
0 .2
0 .2
0 .2
0 .3
o .2
0 .2
0 .2
0 .2
0 .3
0 .1
o .2

0 .3
0 .2
0 .1
o.2
o.2
o.2
0.1
0 .2
0 .2
0 .2
0 .2
0.  r
0 .1
o.2
0 .1
0 .2

0 .8  +
0 .9  +
0 .5  +
0 .9  +
0 .7  +
l . l  t
2 . 6  +
0 .7  +
O .7  +
0 .8  +
0 .8  +
1 .0  +
0 .5  I
0 .8  +
0 .7  +

A

A
A
A
A

0 . 6  +
A

3 . 6  +
A
A
A

0 . 3  +
A
A

0 . 5  +
A
A
A

0 . 7  +
A

4.2
0 .2

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
A
+
+
A

1 .3
0 .5

A
A
A
A
A
+
A
+
A
A

0.3

0 .8

+  0 .2
+  0 .2
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
t  0 . r
+  0 . I
+  0 .1
+  0 .1
+  0 .1
+  0 . I
+  0 .1
+  0 .1
+  0 .2
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .2
+  0 .1
+  0 .1
+  O .2
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .1
+  0 .2
+  0 .1
+  0 .2
+  0 .1
+  O .2
+  0 .2
+  0 .3
+  0 .1
+  0 .1

0.1

0 .2

3 .0

4 .7

r . l

1 .9

2 .7

0 .9

0.  t

0 .5

I . 5  +
A
A
A
A
A

0 . 7  +
A

0 . 5  +
A
A
A

1 .0
0 .9
0 .6
1 .0
1 .0
1 .1
1 .0
0 .9
0 .9
0 .8
1 .1
0 .9
1 .0
r .0
0 .9
0 .9

1 .7  +  0 .3
1 .0  +  0 .2
1 .0  +  0 .2
0 .9  a  0 .3
1 .2  +  0 .2
1 .0  +  0 .1
0 .9  +  0 .1

0 .9
2 .2

+  0 .1
+  0 .1
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TABTE 13

(  con t  i nued )

P a c e  2 9  o f  4 2

G r i d  C o o r d i n a t e s
E 'W N '  S

c o n c e n t r a t i o n s  ( p C i l f  + / -  I  s i f n a \  ,  ,
U i a n i u n - 2 3 8  R a d i u n - 2 2 6  T h o r i u m - 2 3 2

E0  0448
E  00448
800450
E  0045  0
E0  045  0
80045  0
800450
E  00450
800450
800450
800450
80045  I
800453
800453
E0  0455
E0  0455
80045  B
80045  B
E0  0459
E0  0460
E0  04  60
E0  0460
800460
E00460
800460
800460
800460
E  00460
E0  0460
E0  0460
E00461
80046  I
80046 t
800463
E00463
800463
800465
E0  0465
E0  0466
800468
8004  6B
E0  0469
E00470

N02220
N02240
N02260
N02280
N02300
N02400
N024  I  0
N02430
N0  2450
N0  247  0
N02480
N02360
N02200
N02240
N02  320
N0483  2
N02220
N02240
N02  I  80
N022  60
N0  22  B0
N02380
N02400
N024 I0
N02430
N0  245  0
N0247  0
N02480
N02940
N02943
N02  140
N02 I60
N02360
N02120
N02200
N02340
N02320
N04832
N02100
N02220
N02240
N02 lB0
N02060

0.7 0 .3

0 .8 0 .4

0 .5

L .7

r .2

1 .3

4 .8

1 .8

0 .8

0 .1

0 .6

2 .9
0 .9
0 .9
2 .L
0 .5
1 .0
1 .0
0 .8
0 .8
0 .5
t . 0
0 .8
1 .1
r .0
0 .7
0 .8
0 .8
1 .0
t . r
r .1
r .0
1 .6
t . l
1 . 0
0 .8
1 .1
0 .1
0 .9
0 .5
0 .6
0 .9
r .0
1.0
L .2
l . l
0 . 9
0 .7
0 .7
0 .9
r .0
1 .0
I . I
2 .4

0 .2
0 . I
0 .1
o.2
0.1
0 .1
0 . I
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0 . I
o .2
0 .1
0.  r
0.  r
0. r
0.2
0 .1
0 .2
0.  r
0.1
0 .1
0 .  t
0 .1
0.r
0 .1
0.  r
0 .2
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .  t
0 .1
0 .  t
0 .2

0 .9  +
1 .0  +
0 .9  +
0 .7  +
0 .8  +
0 .8  +
1 .1  +
0 .6  +
0 .7  +

A

+
+
+
+
I

+
+
+

I
+
+
+
+
+
+

I
+
+
I

+
+
+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
A
+
A
+
A
A
A
A
A
+
A
A
+
A
A
A
A
A
A
A
A
+
A
A
A
+
A
A
A
A
A
A
A
+
A

o.2
0.7
0 .2
0 .3
0 .2
0 . I
0 .2
0 . I
0 .2

1 .6  +  0 .8
0 .5  +  0 . I
1 .0  +  0 .2
O ,7  +  0 .2
0 .5  +  0 .2
0 .6  +  0 .2
0 .8  +  0 .2
0 .9  +  0 .1
1 .2  +  0 .3
I . 2  +  0 .2
0 .9  +  0 .1
0 .9  +  0 .2
1 .9  +  0 . I
L2  +  O .2
0 .9  +  0 .2
1 .0  +  0 .3
0 .6  +  0 .1
o .7  +  o .2
0 .8  +  0 .1
0 .S  +  0 .1
0 .6  I  0 .2
I . 0  +  0 .2
0 .9  +  0 .2
0 .8  +  0 . I
1 .3  +  0 .2
1 .1  +  o .2
1 .0  +  0 .3
0 .4  +  0 .2
o .7  +  0 . t
0 .7  +  0 .2
0 .5  +  0 .2
I . 0  +  0 .2
1 .4  +  0 .3

1 .7
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TABTE 13

(  con t  i nued )

P a { e  3 0  o f  4 2

G r i d  C o o r d i n a t e s
E , l d N , S

C o n c e n t r a t i o n s  ( o C L / f  + / -  I  s i e n a )
Uran iun -238 Radi um-226 Thor ium-232

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
+
+
+
+
+
+

:
+
+
+
+
+
+
+
+
+
+
+
+

i

E004?0
800470
800470
E  0  0470
80047  I
80047  I
E00472
E00473
800473
800476
E0  04?6
80047  8
8004  7B
800479
800480
800480
E0  0480
800480
E00480
E0  0480
800480
E0  0480
800480
800480
800480
800480
E  0  0480
800480
8004  B0
800480
E00480
E0  0480
E00480
E0  0480
800480
E0  0480
E0  0480
800480
8004  80
800480
E0  0480
800480
800480

N02  0  B0
N02260
N0  2280
N02300
N02  140
N02 I60
N02040
N02020
N02120
N02000
N02100
N01820
N0  I  840
N02 r80
N00560
N00580
N00  60  0
N00620
N00640
N00660
N00680
N00700
N00720
N00740
N00  760
N00780
N00  B0  0
N0  0820
N00840
N00860
N0  0880
N00900
N00920
N00940
N00960
N00980
N0 t000
N01020
N01040
N0  1060
N01080
N0  I  r 00
N01120

2.2

6 .6

0 .6
I . 3

0 .3
1 .8

2 .L
0 .7

0 .4
0 .3
0 .3

2 .3
2 .8
0 .7
0 .3

o.4
0 .6
o.2
0.  t
0 .9

t .7

2 .5

0 .4
0 .1

0 .2
t .  t

0 . 7
0 .1

0 .1
0 .5
0 .2

0 .6
o.7
o.2
0.2

o.2
0.2
o.2
4.2
o.7

0 .8
2 .0
0 .9
3 .0
r .1
1 .0
1 .3
1 .6
1 .4
L ,4
t . 2
I . I
r .4
1.0
o .7
0 .7
L .2
1 .4
0 .8
I .3
0 .8
r .4
1 .0
0 .9
0 .9
0 .9
r .2
4 .0
I .B
0 .9
r .1
r .0
0 .9
l . I
0 . 9
0 .8
1 .0
2 .4
L .2
0 .7
0 .7
l . t
r .4

0 .1
0 .2
o.2
0 .2
0 .2
o.2
o.2
0 .1
o.2
0.2
0 .2
0 .1
0 .1
0.  t
0 .1
0 . I
0 .1
0 .1
0 .1
0 .3
0 .1
0.  r
0 .1
0 .1
0 .1
0 .1
0 .1
0 .2
0 .2
0.  r
0 .1
0 .  t
0 .2
0 .1
0 .1
0 .1
0 .1
0 . I
0 .  t
0 . 1
0 .1
0 .1
0.  r0.2

A
A
A
A
A
A
A
+
A
A
+

A
A
A
+
+
A
+
+

A
A
+
+
A
+
+
+
A
+
+
+
+
A
A
+
a
+
+
+
A
A
A
+

0 .5  +  0 .2
0 .5  +  0 ,2
0 .6  +  0 .2
0 .7  +  0 .3
0 .9  r  0 .2
I . 0  +  0 .2
1 .0  +  0 .2
I . 0  +  O .2
0 .7  +  0 .2
0 .3  +  0 .5
0 .8  +  0 .2
0 .9  +  0 .1
g .g  +  0 .1
l . t  +  0 .2
1 .1  +  0 .2
0 .7  +  0 .1
0 .7  +  0 .2
1 .0  +  0 .1
0 .8  I  0 .1
1 .2  +  0 .3
1 .3  +  0 .2
l . I  +  0 .1
0 .9  +  0 .1
0 .7  +  0 .2
0 .9  +  0 .1
2 .L  +  O .2
1 .2  +  0 .1
0 .6  +  0 .5
1 .2  +  0 .2
0 .7  +  0 .2
1 .1  +  0 . I
1 .0  +  0 .1
1 .3  +  0 .2
I . 3  +  0 .2
0 .9  +  0 .1
9 .6  +  0 . I
0 .8  +  0 .1
0 .8  +  0 . I
l .S  +  0 .2
0 .4  +  0 .3
0 .7  +  0 .1
0 .8  +  0 .2
1 .0  +  0 .10.7
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TAB I,E I 3

(  con t  i nued )

P a g e  3 I  o f  4 2

G r i d  C o o r d i n a t e s
E r H  N , S

Concen t ra t i ons  (oC i / e  + / -  I  s i r na )
U ran iun -238 Radi um-226 Thor iun-232

800480
800480
E0  0480
800480
8004  B0
E00480
E  004  80
E0  0480
8004  B0
800480
8004  B0
800480
8004  80
E00480
E00480
800480
E0  0480
800480
800480
E0  0480
E0  04  B0
800480
800480
800480
800480
8004  80
800480
8004  80
E0  0480
800480
800480
800480
E0  0480
E00480
800480
E00480
800480
800480
80048  I
80048  t
E0048  1
B0  0482
800483

N0  I  140
NOI I60
N01180
N01200
N0  1220
N0  1240
N01280
N01300
N0 t320
N0  r  340
N0  I  360
N01380
N0r400
N0  I420
N0  1440
N0  1460
N0  1480
N0  1500
N01520
N0  I540
N0  r560
N0  1580
N0r600
N0  I  620
N01640
N0 t?00
N01720
N01740
N0  I  760
N0  I  780
N0  I  800
N0 I860
N0  1  880
N0  1910
N02060
N020  B0
NO2942
N02945
N0 I  895
N02  140
N02  I  60
N02040
N02020

A
+
A
A
+
+
+
A
+
A
+
A
A
+
+
A
A
+
+
A
A

L .2 0 .4

0 .
0 .
1 .

0 .1
0 .5
o.2

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

1 .
0 .
l .
0 .
0 .
0 .
I .
0 .
1 .
0 .
0 .
1 .
0 .
0 .
0 .
0 .
I .
0 .
l .
0 .
0 .
1 .
0 .
1 .
l .
l .
0 .

I .
t .
0 .
0 .
I .
1 .
0 .

0 .
0 .
0 .
I .
0 .
t .
l .

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .

4
3
3

0 .9  +
O .7  +
0 .9  +
l . l  +
0 .7  +
I . 2  +
l . I  +
0 .6  +
0 .8  +
L .2  +
0 .5  +
7 .O  +
0 .8  +
1 .0  +
0 .8  +
0 .9  +
0 .7  +
2 .2  +
1 .2  +
L .2  +
0 .8  +
l . t  +
0 .8  +
0 .9  +
1 .1  +
0 .8  +
0 .7  +
0 .6  +
0 .9  +
I . 3  +
0 .8  +
2 .3  +
1 .2  1
2 .3  +
2 .3  +
2 .O  +
0 .8  +
A .7  +
I . l  +
I . 0  +
l . l  +
0 .9  +
1 .0  +

I
I
I
I
I
t
I
2
I
I
t
3
I
t
I
t
I
I
I
I
I
I
I
2
I
I
I
t
I
I
I
I
I
3
2
3
I
I
I
I
2
I
I

0+
4 !
2+
7+
7+
6+
2+
7+
0+
9+
5 l
0+
7+
8+
8+
6 r
3+
9+
3+
8+
B+
1+
7+
5+
4+
1+
9+

A
l+
0+
?+
6+
I+
2+
9+

A
5+
7 !
9+
0+
2+
I+
2+

2
I
3
2
I
3
I
3
I
2
2
3
I
I
t
2
2
I
2
2
2
I
t
4
2
t
2

0 .3

0 .3

I . 7
0 .9

2 .9
5 .1

0 .3

o.4

6 .0
6 .6

0.2
0.r

1 .3
0 .8

0 .
0 .
0 .
0 .
0 .

0 .
0 .

o.2

0.  t
3 .6

0 .
0 .
0 .
0 .
3 .

0 .
l .

0 .

2+
6.+
8+
1+
3+

A
2+
B+

A
I t

A
A
A

I
2
2
I
4
2
2

+
+

A
A
A
+
A
A
A

2
2
5
2
6

5
2 I

2
I
3
2
3
2

0 .1 0 . I

r39



TABTE 13

(  con t  i nued )

Pege  32  o f  42

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C L / c ,  + / -  I  s i g n a )
E 'W N '  S Uran iun -238 Rad i  um-226 Tho r i un -232

E  00483
800485
E0  04  86
E00486
800488
EO O4BB
E0  04  90
E0  04  90
E0  04  90
800490
800490
E0  0490
E0  0490
800490
8004  90
800490
E0  0490
E0  04  90
8004  90
E  00490
E  004  90
800490
E0  0490
800490
800490
800490
800490
800490
8004  90
800490
8004  90
800490
8004  90
E00490
800490
800490
800490
E0  0490
E0  0490
800490
E  00490
E00490
800490

N02 t20
N0483  2
N02000
N02r00
N01820
N0  I840
N00560
N0  0580
N0060  0
N00620
N00640
N0  0660
N00680
N00700
N00720
N00740
N00760
N00780
N00800
N00820
N00840
N0  0860
NOOBBO
N00900
N00920
N00940
N00  960
N0  0  980
N0 I000
N0 I020
N0  1040
N0  1060
N01080
N01100
N0 l120
N0  I  140
N01160
N01180
N01220
N0  I  240
N0  I  260
N01280
N01300

o.2
0 .4
0 .6

2 .2

0 .4
0 .2
o.2
0 .5
0 .2
0 .7
o.2
0 .3
0 .4
0 .3
o.4

o.4
0.2
0.1

0 .4
0 .2

0 .4
0 .8
0 .9
0 .3

0 .2
o .2
o.2

0.3
0 .5

1 .0
0 .7
r . l
0 .9
1 .5
1 .3
0 .9
0 .7
0 .8
1 .9
0 .9
2 .4
2 .O
L .2
1 .9
I . 3
1 .3
4 .0
r .0
6 .0
0 .4
0 .9
1 .1
4 .9
5 .9
0 .8
0 .8
I . l
0 . 8
1 .1
1 .3
0 .7
9 .6

24  . 3
9 .4
I . 6
1 .4
3 .2
1 .9
0 .6

l 7 . l
0 . 7
1 .1

0 .1
0.  r
0 .1
0.  t
0.1
0 .1
0 .1
0 .  t
0 .1
0 .1
0 .  t
0 .2
0 .2
0 .1
0 .  t
0 .  t
0 .1
0 .2
0 .1
0 .1
0 .1
0.  r
0 .1
0 .2
0 .1
0 . I
0 .1
0 .1
0 .1
0 .  t
0 .1
0 . I
0 .3
0 .5
0 .  t
0 .2
0 .1
0 . I
0 .1
0 .1
0 .6
0 .  t
0 .  t

+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 .2
+  0 . I
+  0 .1
+  0 .2
+  O .2
+  0 .2
+  0 .2
!  0 .2
+  0 .2
+  0 . I
+  0 .1
+  0 .2
+  0 .1
+  0 .4
+  0 .1
+  0 . I
+  0 .2
+  0 .3
+  0 .2
+  0 .3
a  0 .  f
+  0 .1
+  0 .1
+  0 .3
+  0 .2
+  0 .1
+  0 .2
+  0 .2
+  O .2
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-t-

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
+
+
+
A
+
A
+
+

t
+
+
+
+
+

1
+
+
A
+
+
+
A
+
+
A
+
+
+
+
A
A
+
+
+
A
+
+

t . 9
0 .8

o.7
1 .7
0 .7

3 .0

1 .4
2 .4
0 .1
0 .6
1 .7
I . 4
r .9
r .5
0 .2
L .7
1.r

0 .1
0 .6
0 .9

1 .9
0 .9
0 .6
0 .8

4 . l
2 .5
1 .6

0 .7
0 .4

0 .8
0 .7
1 .5
0 .4
t . 0
r .0
I . 0
0 .7
t . 0
0 .8
1 .0
1 .1
0 .6
1 .0
0 .9
0 .8
0 .8
0 .4
1 .0
0 .9
0 .9
1 .4
0 .1
0 .6
0 .8
0 .8
0 .8
0 .9
1 .0
0 .6
0 .6
0 .8
0 .7

0 .8  +  0 .1
1 .6  +  0 .3
0 .9  +  0 .2
0 .8  +  0 . I
0 .8  +  0 .1
0 .5  +  0 .2
0 .9  +  0 .5
0 .9  +  0 .2
1 .6  +  0 .2

r40



TABLE 13

(  con t  i nued  )

P a q e  3 3  o f  4 2

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( p C i / t  + / -  1  g i g n a )

E 'W N ' S Uran iun -238 Radi  um-226 Tho r i un -232

800490
800490
E  0  0490
800490
E0  0490
E0  0490
8004  90
800490
E00490
800490
800490
E00490
E0  0490
800490
E0  04  90
E0  0490
800490
E  0  0490
E  0  0490
8004  90
800490
800490
E0  0490
E00490
E004  90
E0  0490
E00490
800490
E004  90
800490
E0  04  92
E0  0493
800495
8004  96
8004  96
800496
800497
80050  0
80050  0
E00500
8005  0  0
800500
E00500

N01320
N01340
N0  I  360
N01380
N0  1400
N01420
N0 I440
N0  1460
NO I4BO
N0  r500
N01520
N0  1540
N01560
N0  r580
N01600
N0  1620
N0  I  640
N0  1660
NO I  680
N0 t700
N0  r  720
N0 I740
N01760
N0  1780
NO IBOO
N0 t  880
N01900
N01920
N02060
N0  2080
N02040
N02020
N0  I  895
N0  I  860
N0  I  880
N02000
N0 t840
N0  0560
N0  05  80
N0060  0
N00640
N00660
N0  0680

5 .3 3.  t

0 .3
0 .5

0 .6
2 .8

1 .5
1 .3

0 .1
0 .7

0 .8
r .9

0 .4
o.2
1 .8

4 .3
0 .4

2 .5

1 .7
0 .6
3 .3

.2

.2

.3

.5

.2

. t

. l

. 2

0.r
0 .4

0 .2
0 .6
0 .5

0 .8
0 .6

2 .2

0 .9
0 .9
0 .8
0 .8
0 .7
0 .9
1 .0
0 .9
0 .7
0 .5
0 .8
1 .0
1 .0
r .2
0.8
0 .6
0 .7
0 .8
1 .0
0 .6
0 .8
r .0
1.r
2.2
o.7
L .7
1 .0
0 .9
I . 3
0 .9
0 .8
3 .2
r .2
2 ,2
2 .4
1 .0
0 .6
2 .4
1 .7
1 .5

6 .5
3 .5

o.2
0.  r
0 .1
0 .1
0 .1
0.  r
0 .1
0 .1
0 .  t
0 . I
0 . I
0 .  t
0 . 1
0 .1
0 .1
0 .2
0.  r
0.2
0 .  t
0.  r
0.1
0 .1
0 .  t
0 .1
0 .1
0 .2
0 .1
0 .2
0 .2
0 . I
0.  r
0.2
0 .1
0 .2
0 .1
0 .2
0 .1
o.2
0 .1
0 .1

0 . I
0 .  t

1 . 5
r .0
0 .9
0 .7
0 .8
0 .9
0 .8
0 .9
0 .?
0 .7
0 .7
1 .1
1 .2
0 .7
0 .7
1 .3
1 .5
0 .9
0 .9
0 .7
0 .9
1 .3
0 .5
L .2
0 .3
0 .9
l . l

1 . 1
0 .8
1 .3
0 .9
1 .6
1 .3
0 .8
1 .3
0 .8
1 . I
1 .0
1 .0
0 .8
0 .9
l . l

0.2
0 .1
0 .1
0 .2
0 .2
0 . t
0 .2
0.  r
0 .1
0 .2
0 .1
0 .1
0 .2
0.  r
0.1
0 .2
0 .2
0 .2
o .2
0 .1
0 .2
0 .2
0 .1
0 .1
0 .2
0 .2
0 .2

0 .3
0 .2
o .2
o.2
0 .3
0 .3
0 .1
0 .3
0.r
0.3
0 .1
0 . I
0 .4
0 .1
0 .1

A
+0
+0
A
+0
+0
A
+0
+0
A
+0
+0
A
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
A
+
+
+

t
t
+

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
f

i
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
t

+

+

+

+
+
+
+
+
+
+
+
A
+
+

+
+
A
A
A
+
+
+
A
+
+
A
A

0. I
0 .2

0 .
0 .
0 .

0 .
0 .

?

A
A
A
A
A
A
A
+

A
+
+
+
A
+
?

5
2
4

3
I

1 4 1



TABLE I3

(  con t  i nued )

P a { e  3 4  o f  4 2

G r i d  C o o r d i n a t e s
E,W N '  S Uran  i un -238

C o n c e n t r a t i o n s  ( p C i / f ,  + / -  I  g i r n a )
Radi um-226 Tho r i un -232

+
+
t
+
+
+
+
+
+_
+
+
+
+
+
+
+
+
+
+
+
T

!
+
+
+
+

t
+
+
+
I

+
+
+
+
+
+
+
+
+
+
+
+

+

+
A
+
A
+
A
+
+
+
+
A
+
A
+
+
A
A
A
A
+

A
+
+
A

0.5

0 .2
1 .1

5

E0  05  00
800500
8005  00
800500
800500
800500
E005  0  0
800500
800500
800500
80050  0
800500
E0050  0
E0  05  00
80050  0
8005  00
800500
8005  0  0
800500
800500
E0  0500
8005  0  0
8005  00
800500
8005  00
800500
800500
8005  00
800500
800500
E0  0500
80050  0
E  0  0500
800500
E0  0500
80050  0
E0  0500
800500
800500
800500
E0  0500
800500
8005  00

N00700
N00720
N00740
N00760
NOO?BO
N00800
N00820
N00840
N00860
N00880
N00900
N0  0920
N00940
N00960
N00980
N01000
N01020
N0  r  040
N0  1060
N01080
N01100
N0 l l 20
N0 l l 40
N0  I  r 60
N0  I  180
N0  I  200
N0  I220
N0  1240
N0  r260
N01280
N01300
N01320
N01340
N0  1360
N0  t  380
N0  1400
N01420
N0  1440
N0  1460
N0  1480
N0 I500
N0  r520
N0  1540

0 .1

0.  r
0.7
0 .2

0 .2

1 .1
0.  r
2 .3

1 .6

0 .3

2 .2
0 .1

0 .1

2 .8

0 .5
t . 2
2 .0
0 .3

2 .9

0 .2
0 .4

0.  r

0.3
0 . I
0 .6

0 .6

0 .2
0 .3
0 .7

0 .6

0 .2

0 .3
0 .2

0 .2

0 .7

0 .1
0.r
0.1
0 .4

0 .6

0 .2
o.2

o.4

0 .3
0 .3

4 .4
5 .5
1 .0
I . l
l .B
1 .4
2 .5
6 .6
1 .9
1 .8
2 .6
3 .9
8 .7
I . 7
1 .8
2 .0
4 .4
4 .9
7 .0
2 .6
3 .3
1 .5
1 .7
2 .5
2 .6
6 .4
2 .7
2 .4
0 .8
6 .0
3 .4
3 .4
3 .6
1 .0
t . 2
2 .8

l l . 9
4 .9
1 .8
4 .7

l l . 9
3 .5
2 .3

0.1
0 .2
0 .1
0 .1
0 .  t
0 .  t
0 .2
0 .3
0 .  t
I .0
0 .1
0 .2
0 .3
0 . I
0 .2
0 . I
0 .2
0 .2
0 .1
0 .1
0 .2
0 .1
0 .1
0 .1
0 .2
0 .1
0 .1
0 .  t
0 .1
0 .3
0 .2
0 .2
0.  r
0.  t
o.2
0.1
0 .4
0 .2
0 .1
0 .2
0 .1
0 .1
0 .2

+
A
+
+
+
A
+
A
+
+
+
A
A
+
A
+
A
A

L .2  !
0 .6  +
1 .0  +
0 .8  +
0 .8  a

A

0 .1
0 .5
0 .1
0. r
0.2

1 .1  +  O .2
0 .6  +  0 .3
I . 0  +  0 .9
t . I  +  0 .1
1 .0  +  0 .1
1 .0  +  0 .2
0 .7  +  0 .2
0 .7  +  0 .1
0 .7  +  0 .2
1 .0  +  0 .1
1 .3  +  0 .2
0 .5  +  0 .3
1 .1  t  0 . I
1 .0  +  0 .1
1 .4  +  0 .3
0 .9  +  0 . I
1 .0  +  0 .1
I . r  10.r
I . 0  +  0 .3
I . l  +  0 .1
0 .9  +  0 .1
1 .0  +  0 .1
0 .7  +  0 .2
0 ,7  +  0 .3
0 .9  +  0 .2
0 .8  +  0 .3
1 .0  +  0 .1
1 .0  +  0 .1
1 .6  +  0 .4
t . l  +  0 .1
0 .8  +  0 .2
0 .5  +  0 .3

A
0 .9
0 .9
0 .9
r . l

0.3
0 .1
0 . t
0 .3

+
+
+
+

L 4 2



TABLE 13

(  con t  i nued )

P a g e  3 5  o f  4 2

G r i d  C o o r d i n a t e s
E 'W N '  S

Concen t ra t i ons  (oCL /c  + / -  I  s i cna )
U ran  i un -238 Radi  um-226 Tho r i un -232

800500
800500
8005  00
80050  0
8005  00
800500
E0050  0
800500
80050  0
800500
800500
800500
E00500
E0  05  00
8005  00
800520
800520
800540
800540
t {00010
t {00040
t {00055
t {00080
t {00  I 00
t l 00120
r {00140
l f 00  150
l {00  t  60
t {00160
r {00 I70
t {00170
t {00180
t {00  I80
l { 00 I90
1 {00 I90
t r00200
t {00200
t {00200
t r002 I0
r {00210
vloo220
w00220
w00220

N01560
N0  1580
N0  I600
N0  1620
N01640
N0  I  660
N0  I  680
N0  1700
N0 I720
N0 l?40
N0  I  780
N01820
N01930
N02940
N02943
N02942
N02945
N0  2  940
N02943
N0  9980
N0  9980
N0  9980
N09980
N09980
N0  9980
N0  9980
N0  9990
N0  9980
N10000
N0  9990
NI0010
N0  9980
N10000
N0  9990
Nt00 l0
N09980
N10000
N10020
N0  9990
NI00 l0
N0  9980
NI0000
N10020

0.2 0 .3

0 .5 o.2

0 .3
0 .3

t .2
0 .1

0 .8

3 .1

2 .3

10 .4

0 .4

2 .2

r .8

2.4

16 .5
I6 .B
19 .  5

2 .4
1 .1
0 .8
0 .7
2 .2
t . r
1 .6
1 .3

14 .  0
3 .8
0 .8
0 .9
1 .0
0 .8
0 .8
1 .0
I . 5
1 .1
0 .9
0 .9
1 .6

10 .  I
t . l
1 . 5
L .2
2 .O
I .5
2 .4
0 .8
2 .2
2 .2
1 .3
I . 7
L .7
2 .O
1 .0
1 .9
1 .0
4 . I
2 .7

o.2
0.2
0 .2
0 .1
0.  r
0.1
0 .1
0 .2
0 .2
0 .1
0 .1
L .2
o .4
0 .  t
0 .1
0 .2
0 . I
0 . I
0 .1
0 .  t
0 .1
0 .1
0 .1
0.  r
0 .3
0 .1
0 .2
0.  r
0.2
0 .2
o .2
0 .1
0 .2
0 .2
0 .1
0 .1
0 .2
0 .1
0 .1
0 .2
0 .1
0 .2
0 .2

0 .
t .
0 .
1 .
l .
0 .
0 .
l .
1 .
0 .
0 .

15 .

0 .
0 .
0 .
0 .
0 .
0 .
t .
l .
l .
1 .
I .
1 .
0 .
0 .
0 .
l .
I .
1 .
0 .

0 .
0 .
l .
l .
0 .
l .
0 .
1 .
0 .
1 .

+

A
+
+
A
A
+
A
A
A
A
A
A
+
A
+
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+
A
A
+
A
A

8+
l+
9+
0+
5+
7+
B+
5+
0+
3+
7+
4+

A
9+
7+
8+
7+
9+
6+
0+
4+
0+
2+
1+
1+
8+
5+
8+
0+
2+
0 r
9+

A
B+
B+
2+
4+
8+
0+
5+
0+
9+
1+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+

+

+

+
+
+
+
+
+
?

+

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
2 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .

I
I
2
t
2
2
2
3
2
2
2
0

2
I
2
1
6
2
3
2
2
3
2
3
2
2
2
2
2
I
2

2
2
2
2
2
2
2
2
2
2
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TABTE I3

(  con t  i nued )

P a s e  3 6  o f  4 2

Gr id  Coo rd ina tes C o n c e n t r a t i o n s  ( p C i / e  + / -  I  g i g r n a )

E 'W N ,  S U r a n i u n - 2 3 8 Rad i  um-226 Tho r i un -23  2

t {00230
t {00230
r {00230
t {00240
l |0024 0
woo240
vro0250
r r0  0250
t {00250
l {00260
t ro  0  260
t {00260
r {00260
w00270
w00270
w0027 0
w00270
l {00280
r f002B0
l {00  2  80
l r00290
w00290
1{00290
f ro0300
r {00300
H00300
l {00310
t {003  10
l {003r0
t {00320
v io0320
l r00320
t {00330
r {00330
I l00330
t {00330
w00340
r fo0340
t fo0340
t {00350
t {00350
l {00350
l l00360

N09990
N l00 r0
N10030
N09980
Nr  0000
N10020
N09990
N l0010
N l0030
N09980
N10000
N10020
Nt0040
N0  9990
N l00  t 0
N10030
N10050
NI0000
N10020
N10040
N10010
N10030
Nr0050
N10020
N 1  0040
N10060
N10030
N10050
N l  0070
N10020
N10040
N10060
N10030
Nt0050
NI0070
N10090
NI0040
N10060
N10080
N l  0050
N10070
N10090
N10040

1 .4
r .6
1 .9
0 .9
1 .9
2 .4
1 .6
1 .8
2.r
2 .0
1 .5
1 .6
1 .9
r .5
2.4
2 .2
2 .3
2 .2
2 .2
2.r
t . 5
3 .5
2 .1
1 .9
2 .4
3 .0
1 .0
1 .5
6 .0
2 .0
2 .2
2 .9
2 .4
3 .8
3 .0
3 .7
1 .9
3 .4
2 .0
1 .3
2 .0
2 .6
I . 3

0.1
0 .1
0 .2
0 . I
0 .2
0 .2
0 .1
0 . I
0 .1
I .6
0 .  t
0 . l
0 .2
o.2
o.2
0.1
0 .2
0 .2
0 .1
0 .2
0 .1
0 .2
0 .2
0.r
0.2
0 .2
0 .1
0 .4
0 .3
0 . I
o.2
0.2
0 .2
0 .2
o .2
0 .2
o .2
0 .2
0 .2
0 .1
o .2
o .2
0 .2

+
?

+
+
a

+
+
+
i

+
+
1
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A

2 . 7  +
A
A
A
A
A
A
A

3 . 0  +
A
A
A
A
A
A
A
A
A
A
A
A
A

2 . L  +
A
A
A

2 . L  +
A
A

2 . 5  +
A
A
A
A
A
A
A
A
A
A

2.7

r .6

r . t

L .7

L .2

0 .8  +  0 .2
I . 1  +  0 .2
1 .0  +  0 .2
0 .b  +  O .Z
1 .0  +  0 .2
L .2  +  0 .2
1 .1  +  O .2
0 .6  +  0 .2
1 .3  +  0 .2
1 .4  +  0 .3
0 .8  +  0 .3
I . 3  +  0 .2
1 .3  +  0 .2
L .2  +  0 .2
1 .1  +  0 .2
0 .7  +  0 ,2
0 .7  +  0 .3
L .Z  +  0 .2
1 .0  a  0 .2
I . 4  +  O .2
I . 4  +  0 .2
L .2  +  0 .3
0 .6  +  0 .2
I . I  +  4 .2
1 .2  +  0 .2
0 .9  +  0 .2
0 .5  +  0 .2
0 .8  +  0 .4
0 .3  +  0 .2
0 .6  +  0 .1
1 .4  +  0 .2
1 .4  +  0 .2
r .8  10.2
1 .3  +  0 .3
0 .9  +  0 .2
1 .1  +  0 .2
0 .5  I  0 .4
0 .9  +  0 .2
0 .7  +  0 .2
1 .3  +  0 .2
0 .8  +  0 .2
1 .0  +  0 .2
A .?  +  0 .2

1 4 4



T A B L E  I 3

( c o n t i n u e d )

P a q e  3 7  o f  4 2

G r i d  C o o r d i n a t e s
E,W

C o n c e n t r a t i o n s  ( o C i / e  + / -  I  s i g n a )
N ' S Uran iun -238 Radium-226 Thor ium-232

w00360
t {00360
t f 00370
r {00370
r f00370
t {00380
w00380
r f  00380
l {00390
1 {00390
l {00390
t | 00390
t {00390
r{0 040 0
t {00400
t {00400
1 {00400
r {00400
I ' {004 r0
t {00410
r {004 I0
t {004 I0
1 {0  0420
t {00420
w00420
r fo0430
w00430
t {0  0440
l r00440
t {0  045  0
I {00450
t {0  0460
w00460
r i 00460
t {00470
l r0047  0
r f  0  0480
l {0  0480
t ro0490
t fo0490
I {00500
t |0050  0
t fo051"0

N10060
Nr0080
NI  005  0
N10070
Nt  0090
NI0060
N10080
N10100
N1  0050
N10070
N1  0090
N I01  10
N  1012  0
Nr  0060
N l  0080
Nt0  100
N l0120
Nt0 t40
N1  0090
N10110
N10130
NI0  150
N  1010  0
N I0 t20
N  1014  0
N  I  0090
NIO I IO
N l0 I00
N I0 t20
N t01 t0
N I0130
Nt0 t20
N l0 t40
N10 t60
N10120
N l0  140
N1  0  140
N  l 0  160
N  l 0 I3  0
N l0  150
N l0140
N 10  160
N  l 0 l 5  0

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

4 . 9  +
A
A
A
A
A

3 . 4  +
A

2 .2

2 .L

r .6
2 .9
0 .9
3 .4
2 .2
1 .0
2 .5
2 .3
1 .0
L .2
5 .5
3 .7
6 .0
0 .8
5 .4
2 .7
1 .5
5 .2
3 .8
1 .4
1 .1
5.  r
6 .0
3 .4
4 .5
1 .0
4 .3
4 .1
5 .2
5 .4
3 .7
5 .1
3 .2
4 .2
5 .4
L ,2
3 .0
4 .0
4 .8
4 .7
3 .7
4 .3
4 .7

0.2
0 .2
0 .2
0 .2
0 .2
0 .1
0 .2
0 .2
0 .1
0 .2
0 .3
0 .2
0 .3
0 .  t
0 .4
0 .2
0 .1
0 .3
o .2
0 .2
0 .1
0 .3
0 .3
0 .2
0 .2
0 .1
0 .2
0 .3
0 .3
0 .3
0 .2
0 .3
0 .2
o .2
0 .3
0 .1
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2

0 .5  +
I . I  +
0 .8  +
0 .6  +
1 .0  +
1 .2  +

A
0 .8  +
1 .0  +
0 .8  +
0 .7  +
1 .5  +
0 .8  +
I . 4  +
I . 2  +
0 .7  +
0 .8  +
0 .9  +

A

+
+
a

+
+
+
+
+
+
+
+
+
+
+
+
+
+

I
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
a
+
+
+
+
a
+
+
+
+

0.9
t .2
0 .9
0 .8
1 .0
L .2
1 .4

0 .2
0 .2
0 .2
0 .2
o .2
0 .2

0 .3
0 .2
0 .3
0 .2
0 .3
0 .2
0 .2
0 .3
o.2
0 .3
0 .2

1 .3
r .2
0 .7
1 .0
L .7
1 .0
1 .4

0 .7  !  0 .2
0 .7  +  0 .2
L .2  +  0 .2
1 .0  +  0 .2
l . l  +  0 .2
0 .7  +  0 .2
2 .4  +  0 .3
t . l  +  0 .3

+  0 .2
+  0 .2
+  0 .2
+  0 .3
+  0 .2
+  0 .2
+  0 .2
A

A
A
A
A
A
A

+  0 .2
+  O .2
!  0 .2
+  O .2
+  0 .2
L o .2
+  0 .3
A

A
A
A
A
A
A
A
A
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TABTE I3

(  con t  i nued  )

P a q e  3 8  o f  4 2

G r i d  C o o r d i n a t e s
E 'W

C o n c e n t r a t i o n s  ( p C i / s .  + / -  I  s i r n a )
N , S Uran  i  un -23  B Radi  um-226 Tho r i un -232

r fo0520
t {005  20
v lo  0530
l {00530
t {00540
l {0055  0
r{0 05 50
l { 00570
1{0 05 80
r {00580
I {005  90
t {00600
r {00600
r f006 l0
r f o0620
r {00620
t {00630
n00  63  0
w0  0640
t {00650
t fo0  65  0
t {00660
r {00660
l {00670
1 r00670
t f o0670
t ro0680
t {0  0  690
r fo0690
1 f00700
t ro0700
t {00710
l {00720
t {00730
t {00730
r{0 0 740
t ro0750
t {00760
t {00?60
t ro0770
t {0  07  B0
r {00780
t {00790

NI0150
N l0  160
N  1015  0
N t0  170
N  10160
Nt0  170
N  10160
N l0 l70
N l01B0
NI0 r90
N  1017  0
N t0 I80
N I0200
N l0 I90
N  10180
N10200
N l 0  190
N  I02  10
N10200
NI0  190
Nr0210
Nt0200
N10220
N 10210
N10220
N10230
N10240
NI0210
N10230
N10220
N1  0240
N10230
N1  0240
N10230
N l  0250
Nt  0240
Nt  025  0
N10240
N10260
N10270
N10260
N10280
N l  0250

6 .6
4 .2
6 .0
3 .7
4 .4
8 .5
4 .5
5 .2
6 .5
5 .0
4 .3
4 .3
7 .0
5 .5
2 .7
4 .L

11 .3
4 .6
4 .2
0 .8
5 .3
2 .8
3 .9
3 .1
3 .6
4 .4
4 .8
3 .0
2 .4
4 .0
3 .2
3 .2
3 .5
3 .6
3 .4
3 .3
2 .1
6 .5
3 .6
3 .5
6 .0
4 .4
3 .1

0 .3
0 .2
0 .3
a.2
0 .3
0 .4
0 .2
0 .3
0 .4
0 .2
0 .2
0 .2
0 .3
0 .3
0 .2
0 .2
0 .6
0 .2
0 .2
0 .1
0 .2
0 .2
o.2
0.2
0.3
0 .2
0 .3
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .1
0 .3
0 .2
0 .2
0 .3
0 .2
0 .5

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
t

+
+
+
+
+
+
*
+
+
+
+
+
+
+
+
A

+
+
+
+
+
?

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
T

+
+

0 .8
0 .8
r . l
0 .9
0 .9
1 .3
1 .3
0 .7
1 .0
0 .7
1 .0
0 .9
I . 0
0 .8
L .2
0 .5
2 .2
0 .8
l . l
0 . 9
r .0
T ,2
1 .5
0 .7
1 .5
1 . I
1 .0
0 .9
1 .0
1 .0
1 .0
0 .9

0.2
0 .3
0 .2
0 .2
o .2
0 .3
o .2
0 .3
0 .3
0 .2
0 .2
o.2
0.3
0 .3
0 .2
0 .2
0 .6
0 .2
o .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .3
o .2
0 .2
0 .2
o .2
0 .3
0 .2
0 .2

0 .9  +  0 .2
0 .9  +  0 .2
I .Z  +  0 .2
1 .6  +  0 ,2
I . 1  +  0 .3
0 .9  +  0 .2
1 .1  +  0 ,2
1 .2  +  O .2
1 .3  +  0 .2
I . 2  +  0 .4

A
A
A
A
A

1 4 6



TABTE I3

( con t i nued )

P a E e  3 9  o f  4 2

Gr id  Coo rd ina tes Concen t ra t i ons  (pC i / n  + / -  I  s i r na )
E 'W N '  S Uran  i  un -2  38 Radi  um-226 Tho r i un -232

v rO0790
t fo0800
r {00800
t {008 t0
r i o0B10
I r00820
l {00820
r {00820
r {00830
t ro0830
l fo0840
r {00840
w00850
r {00850
t{0 0 860
r {00870
l {00870
1 {00870
r{0 0 BB0
t to  0880
t {00880
t{0 0 890
l |0  090  0
l { 00900
1 {00910
t {00910
t {00920
t {00920
l {0  0  920
t {00930
t {00940
t {00940
r {00950
t {00950
l f0  0960
t {00970
w00970
t{0 0 980
r {00980
r {00990
t {00990
t {0  l  000
w0  t  010

N10270
Nt0260
N l02B0
N102?0
N l  0290
N10260
N102  80
N10300
NI0270
NI  0290
N l02B0
N10300
N10290
Nt03 l0
N10300
N I  0280
N10290
N103  t 0
N10280
N10300
N10320
N l03  10
N I0300
N10320
Nr03  t 0
N I0330
N10300
N10320
N1  0340
N10330
Nt0320
N10340
Nr0330
N10350
Nt0340
N10330
N10350
N10340
N10360
N10350
Nt  0370
N10340
N10360

4 .9

1 .4  +
0 .9  +
1 .0  +

A

+  0 .2
A
+  O .2
+  0 .2
+  0 .2
+  0 .2
A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
t
+
+
+
+
i

+
+
+
+
f

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
+  1 . 3
A
A

4 .7
2 .4
5 .0
5 .7
3 .6
r .0
6 .2
L .?
3 .1
6 .1
6 .5
2 .5
2 .9
3 .7
3 .9
1 .0
4 .6
7 .5
2 .O
4 .7
3 .5
4 .6
2 .0
4 .L
3 .9
3 .9
1 .8
4 .3
1 .1
2 .L
3 .5
1 .0
3 .0
4 .5
7 .2
0 .9
3 .6
4 .2
3 .0
1 .6
4 .7
I . I
3 .6

0.2
0 .2
0 .3
0 .3
0 .2
0 .1
0 .3
0 . I
0 .2
0 .3
0 .3
0 .2
0 .2
0 .2
0 .2
0 .4
0 .2
0 .4
o .4
0 .3
0 .2
0 .3
0 .2
0 .3
o .2
0 .2
0 .  t
0 .2
0 .3
0 .5
0 .2
0 .4
0 .6
0 .2
0 .3
0 .  t
0 .2
0 .2
o .2
0 .4
0 .2
0.  r
0.2

o.2
0.2
0 .3

I . 3  +  0 .2
1 .1  +  O .2
1 .2  +  0 .4
1 .3  +  0 ,2
0 .7  +  0 .2
l . I  t  0 . 3
0 .6  +  0 .2
1 .0  +  0 .2
I . 2  +  O .2
l . l  +  O .2
I . l  +  0 .5

A
1 .0  +  9 .2
1 .0  +  0 .3

A
1 .0  +  0 .3
0 .7  +  0 .2
0 .7  +  0 .2
0 .9  +  0 .2
0 .9  +  0 .2
I . 0  +  0 .2
0 .6  +  0 .2
0 .7  +  0 .2
0 .8  +  0 .3
0 .8  +  0 .4

A
0 .8  +  0 .2

A
A

r .0

0 .6
r .6
t .0
1 .0

0 .6  +  0 .2
1 .6  +  0 .2
0 .5  +  0 ,2

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

L 4 7



TABTE 13

(  con t  i nued )

P a q e  4 0  o f  4 2

G r i d  C o o r d i n a t e s
E r l {

C o n c e n t r a t i o n s  ( o C i / e  + / -  I  e i r n a )
N '  S Uran iun -238 Rad  i  un -  22  6 Thor iun-232

t {010  t  0
t {01020
r {01020
r {0 I030
l{0 I  040
t {0  r040
t {01050
t {0  1050
l { 0  I  060
t {01060
w0  I  070
I {O IOBO
1{0  10  B0
r {0  I 090
1{0  r090
t f o1 I00
1 {01100
r f01100
w01110
r fo1 l t 0
r {01 I20
t {0 I120
t {01130
r {01130
r {0  r  140
t { 0 l l 50
l | 01  150
t {0 l l 60
t {0 t  r60
l { 0 t l 70
t {01 I70
l f 01 I70
t f o1180
l r0  I  t 80
r f 0 l tB0
t ' f o l I 90
I tO r t90
t {01200
t ro  I  200
r f0 r210
vt0L220
woL220
I {0 t230

N l0370
Nr0360
N10380
N10370
N10360
Nr  0380
N10370
N10390
N10380
N 10400
N1  03  90
N10380
Nt  0400
N10390
N r  0410
N10380
N10400
N10420
N10390
N 104  10
N10420
N10490
N I0410
N10430
Nr  0420
N 104  I 0
N l  0430
N10420
N 10440
N 104  l 0
N10430
Nt0450
N1  042  0
N I  0440
Nr0460
Nr0430
N l  0450
N I  0440
Nt  0460
N10450
N l  0440
N10460
N10450

+  O .2
+  0 .2
+  0 .2
+  0 .2
A
+  0 . I
+  0 .2
+  0 .2
+  O .2
+  0 .2
+  O .2
+  0 .2
+  O .2
+  0 .2
+  0 .2
+  0 .3
+  0 .2
+  O .2
+  O .2
!  0 .2
+  0 .2
+  O .2
!  0 .2
!  0 .2
+  0 .2
+  O .2
A

0 .8  +
1 .3  +
0 .9  +
0 .7  +
0 .9  +
1 .1  +
1 .0  +
1 .0  +
0 .7  +
0 .7  +
0 .6  +
O .7  +

A

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
a

+
+

+
+
+
+
+
+
+
+
+
+
a
+
+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A

6 . 0  +

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A

3.2
2 .6
3 .0
3 .8
3.r
2 .8
3 .5
3 .5
3 .9
2 .8
3 .7
3 .3
4 .8
3 .2
4 .0
3 .9
2 .4
3 .0
0 .7
5 .  t
3 .6
3 .6
3 .3
2 .6
3 .4
3 .6
5 .0
3 .2
4 .6
0 .9
4 .5
2 ,1
L .4
2 .8
0 .8
2 .9
4 .9
3 .0
1 .5
3 .9
3 .3

r3 .  7
5 .3

o.2
0 .2
0 .2
0 .2
o .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
0 .2
o .2
0 .1
0 .3
0 .2
0 ,2
0 .2
o.2
0.2
o.2
o.2
0.2
0.2
0 .1
o.2
0.2
0 .  t
0 .2
0 .1
0 .2
0 .2
o .2
0 .1
o.2
0.2
0 .5
0 .3

0 .8
1 .1
1 .3
0 .8

0 .9
1 .1
0 .6
1 .0
0 .9
0 .6
0 .7
1 .0
0 .7
0 .5
0 .7
I . 0
0 .9
0 .6
0 .6
1 .0
0 .8
I . 2
0 .8
t . 4
o.7

0.2
0 .2
0 .  t
o .2
0 .  t
0 .2
0 .2
o.2
0.2
0 .2
0 .3
0 .2

9 .9  +  0 .2
2 .4  +  O .6
0 .7  +  4 .22.2
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TABTE 13

(  con t  i nued )

P a E e  4 I  o f  4 2

G r i d  C o o r d i n a t e s C o n c e n t r a t i o n s  ( o C i / o  + / -  I  e i r n a )
E 'W N ,  S Uran  i  un -2  3B R a d i u n - 2 2 6 Tho r i un -232

r {01230
r {01240
w0L240
t fo  1250
t ro1250
t {0 I260
w01260
r {01270
w0I270
t ro  I2B0
w0 t280
t {0 I290
l {0  t  290
v ro l300
l {01300
l {0  13  l 0
tYOI310
r {01320
w0  I  320
r {01330
1 {01330
t {0  1340
t {01340
r {0  135  0
l { 01350
r{0 13 60
t {0  13  60
t {0 I370
t {013  ?  0
I r 0 l 3B0
l f o1380
t {0  I  380
r fo l 390
I {0 t390
t f o1400
t {0 t400
t {0  141  0
n0  I 4  l 0
l f o t410
r {01420
t {01420
r {01430
r {0 I430

N10470
N I  0460
NI  04BO
Nl  0450
Nr0470
N l  0460-  N10480
NI047  0
N10490
N I  0480
N10500
N10470
N l  0490
NI  0480
N l  0500
N I  0490
N I05  10
N  I  0480
N1  0500
NI0490
N10510
N10500
N1  0520
N I  0490
N l  05  10
N10500
N l  0520
N 105  10
N1  0530
N10500
N l  0520
N10540
N 10510
NI0530
NI0520
NI0540
N 105  I 0
N10530
N l  0550
N10520
Nt  0540
N10530
N10550

1 .7

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
T

+
-t

I
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+  I . l
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
+  1 . 6
A
A

4 .7
5 .8
3 .9
1 .0
4 .9
L .2
3 .7
3 .2
5 .4
4 .2
4 .5
3 .2
6 .4
3 .4
4 .3
4 .5
3 .6
t . 1
4 .5
1.r
3 .9
3 .7
4 .3
0 .8
3 .7
4 .6
4 .4
4 .6
5 .0
2 .7
4 .  t
2 .8
4 .4
4 ,8
3 .3
3 .2
0 .7
4 .O
2 .8
4 .0
3 .9
5 .5
4 .2

o.2
0 .3
o.2
0.r
0.2
0 .1
0 .2
0 .2
0 .3
0 .2
o .2
0 .2
0 .3
0 .2
0 .2
0 .2
o .2
0.  r
0 .2
0 .1
0 .2
o.2
0.2
0 . I
o.2
0.2
0.2
0 .2
0 .2
0 .2
0 .2
0 .4
o .2
0 .2
o .2
o.2
0.1
0 .2
0 .2
0 .2
a.z
0 .3
o.2

L .7  +  0 .2
1 .0  +  0 .2
1 .3  +  0 .2
I . 0  a  0 .2
0 .7  +  0 .2
0 .6  +  0 .2
O .8  +  O .2
l . l  +  0 .2
0 .9  +  0 .2
I . 2  +  0 .2
1 .3  +  0 .2
l . I  +  0 .2
1 .3  +  0 .2
0 .6  +  0 .2
1 .9  +  0 .2
1 .0  +  O ,2
I . 2  +  0 .2
0 .7  +  0 .1
1 .8  +  3 .2
0 .8  +  0 .2
1 .0  +  0 .2
0 .9  +  0 .2
0 .8  +  0 .2
I . 0  +  0 .2
1 .0  +  0 .2
l . I  +  0 .2
1 .4  +  o .2
I . 2  +  0 .2
1 .2  +  0 .3
0 .7  +  0 .2
0 .6  +  0 .2
0 .7  +  0 .3
0 .9  +  0 .3
0 .8  +  0 .2
1 .2  +  0 .2
0 .7  +  0 .2
g .g  +  0 .2
0 .5  +  0 .2
0 .9  +  0 .2
g .g  +  0 .2
1 .5  +  0 .2
0 .8  +  0 .2
1 .6  +  0 .2

2 .7
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T A B T E  I 3

(  c o n t  i n u e d  )

P a q e  4 2  o f  4 2

G r i d  C o o r d i n a t e s  C o n c e n t r a t i o n s  ( p C i  / c  + / -  I  s i g n a )
E ,  W  N ,  S  U r a n i u n - 2 3 8  R a d i u m - 2 2 6  T h o r i u m - 2 3 2

t f 0 I 430  N10560
l {01440  N10540
l {0 I450  N10530
r {01450  N I0550

A
A
A
A

3 .2  +  0 .2  A
4 .4  +  0 .2  I . 3  +  0 .2
1 .4  r  0 .1  0 .9  +  0 .2
3 .2  +  0 .2  1 .4  +  0 .2

' A ' d e n o t e s  I e s s  t h a n  d e t e c t a b l e  a c t i v i t y .
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GLOSSARY

A lpha  Rad ia t i on  -  See  rad ia t i on .

Backg round  Rad ia t i on  Backg round  rad ia t i on  re fe r s  t o  na tu ra l l y

occu r r i ng  rad ia t i on  em i t t ed  f r om e i t he r  cosm ic  (e .9 . ,  f r om the

sun )  o r  t e r res t r i a l  ( e .9 . ,  f r om the  ea r t h )  sou rces .  Exposu re  t o

th i s  t ype  o f  r ad ia t i on  i s  unavo idab le  and  i t s  l eve l  va r i es

g rea t l y  depend i . ng  on  geog raph i c  l oca t i on ;  e .9 . ,  t he  s ta te  o f  New

Je rsey  rece i ves  100  mrem/y r ,  Co lo rado  rece i ves  abou t  300  mrem/y r ,

and  some  a reas  i n  Sou th  Amer i ca  rece i ve  up  t o  7000  mrem/y r .

Na tu ra l l y  occu r r i ng  t e r res t r i a l  r ad ionuc l i des  i nc l ude  u ran ium,

rad ium,  po tass ium,  t ho r i um,  e t c .

Be ta  Rad ia t i on  See  rad ia t i on .

Boron  -  Boron  i s  a  ne ta l l i c  e lement  found  in  na tu re .

Con tam ina ted  Con tam ina ted  i s  used  he re  t o  mean  t ha t  t he  so i l

con ta i ns  concen t ra t i ons  o f  r ad ioac t i ve  na te r i a l  t ha t  exceed  t he

DOE gu ide l i ne .

Dose  Dose  i s  used  t o  r e l a te  r ad ia t i on  exposu re  t o  an  e f f ec t

on  t he  body  and  i s  measu red  i n  mrem.  Examp les  o f  dose  a re :  a

dose  o f  5001000  n rem to  Lhe  who le  body  i n  a  sho r t  t ime  causes

dea th  i n  50  pe rcen t  o f  t he  peop le  who  rece i ve  i t ;  a  dose  o f

5 r000 r000  mren  may  be  de l i ve red  t o  a  cance rous  t umor  du r i ng

rad ia t i on  t r ea tmen t ;  ave rage  backg round  rad ia t i on  resu l t s  i n  an

annua l  dose  o f  abou t  100  mrem i  a  t yp i ca l  ches t  x - ray  g i ves  a  dose

o f  abou t  40  mrem;  l i v i ng  i n  a  b r i c k  house  resu l t s  i n  a  dose  o f

abou t  75  mrem, / y r .  DOE rad ia t i on  p ro tec t i on  s tanda rds  l im i t  t he

dose  t o  members  o f  t he  gene ra l  pub l i c  t o  100  mrem, / y r  above

backg round .

Exposure  Rate  Exposure  ra te  i s  the  ra te  a t  wh ich  rad ia t ion
impar ts  energy  to  the  a i r .  Exposure  i s  Lyp ica l l y  measured  in  uR

and the  exposure  ra te  i s  t yp ica l l y  g iven  as  pR/h .  The  dose  to
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t he  who le  body  can  be

ra te  by  t he  number  o f

i nd i v i dua l  v ras  exposed
(con t i nuous  exposu re )

wou ld  be  170  mrem.

app rox ima ted  by  mu l t i p l y i ng  t he  exposu re

hou rs  o f  exposu re .  Fo r  examp le  ,  i f  an

to  20  t tR /h  f o r  168  hou rs  pe r  week

fo r  52  weeks  pe r  yea r  r  t he  who le  body  dose

Gamma Rad ia t i on  See  rad ia t i on .

Gram-Ag ram is

to  make  1  pound ;

me t r i c  un i t  f o r  we igh t .

ounce  equa l s  28  g rans .

I t  t akes  454  g rans

n ic ro roen tgen  -  A  m ic ro roen tgen  (pR)  i s  a  un i t  used  to  measure
rad ia t ion  exposure .  For  fu r the r  in fo rmat ion ,  see  the  de f in i t i on
o f  exposure  ra te .

mrem -  mrem i s  t he  un i t  used  t o  measu re  t he  e f f ec t  o f  r ad ia t i on
doses  t o  t he  body .  The  DOE l im i t  i s  100  mrem above  backg round  i n
any  one  yea r  f o r  members  o f  t he  gene ra l  pub l i c .  Fo r  compar i son ,
a  t yp i ca l  med i ca l  x - r ay  i s  abou t  40  mrem.  Na tu ra l l y  occu r r i ng
rad ioac t i ve  subs tances  i n  t he  g round  resu l t  i n  an  ave rage  yea r l y

exposu re  t o  eve ryone  o f  abou t  100  rn rem.  To  da te r  r r o  d i f f e rence
can  be  de tec ted  i n  t he  hea l t h  o f  popu la t i on  g roups  exposed  t o
100  mrem/y r  and  i n  t he  hea l t h  o f  g roups  who  a re  no t  exposed .

P i cocu r i e  -  A  p i cocu r i e  i s  t he  un i t  o f  measu re  f o r
rad ioac t i v i t y  j us t  as  an  ounce  i s  a  un i t  t o  measu re  i ^ re i gh t .  one
p i cocu r i e  means  t ha t  one  rad ioac t i ve  pa r t i c l e  i s  r e l eased  on  t he
ave rage  o f  eve ry  27  seconds .

Rad ia t i on  The re  a re  t h ree  p r ima ry  t ypes  o f  r ad ia t i on :  a1pha ,
be ta ,  and  gamrna .  A lpha  rad ia t i on  t r ave l s  r ess  t han  an  i nch  i n
a i r  be fo re  i t  s t ops ,  and  canno t  pene t ra te  t he  ou te r  l aye r  o f  sk i n
on  t he  body .  Be ta  rad ia t i on  can  pene t ra te  t he  ou te r  l aye rs  o f

a
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sk in ,  buL  canno t  r each  t he  i n te rna l  o rgans  o f  t he  body .  Gamma
rad ia t i on  i s  t he  mos t  pene t ra t i ng  t ype  and  can  usua l l y  r each  t he
in te rna l  o rgans .

Rad ioac t i ve  Decay  -  Rad ioac t i ve  decay  i s  t he  change  i n  chem ica l
compos i t i on  o f  a  r ad ioac t i ve  ma te r i a l  t ha t  accompan ies  t he
em iss ion  o f  a l pha  o r  be ta  pa r t i c l es  f r om tha t  na te r i a l .  The
rad ioac t i ve  e l emen t  becomes  a  d i f f e ren t  e l emen t ,  wh i ch  may  o r  may
no t  be  rad ioac t i ve .  Fo r  examp le ,  t he  f o l l ow ing  cha in  desc r i bes
the  rad ioac t i ve  decay  o f  u ran ium-238 :  u ran ium-238  t ho r i um-234
- -  p ro tac t i n i un -234  - -  u ran ium-234  - -  t ho r i un -230  rad ium-226

radon -222  - -  po lon ium-218  - -  l ead -214  - -  b i smu th -214
po lon ium-21  4  - -  l ead -210  - -  b i smu th -210  - -  po lon ium-210  - -

l ead -206 .  Lead -206  i s  s t ab le ;  t he re fo re  t he  o r i g i na l  a tom o f
u ran ium-238  has  become  one  o f  l ead -206  and  i s  no  l onge r
rad ioac t  i  ve  .

Rad ionuc l i de  -  Rad ionuc l i de  i s  ano the r  wo rd  mean ing  a
pa r t i cu l a r  r ad ioac t i ve  e l emen t .  Fo r  examp le ,  r ad ium-226  i s  a
rad ionuc l i de ,  u ran iu rn -23g  i s  ano the r ,  t ho r i um-232  ano the r ,  and  so
on .

Rad ium-226  -  Rad ium-226  i s  one  o f  t he  rad ioac t i ve  ma te r i a l s
f ound  i n  t he  was tes  a t  t he  NFSS.  r t  i s  a  na tu ra l r y  occu r r i ng
rad ioac t i ve  e l emen t  p roduced  by  t he  rad ioac t i ve  decay  o f  u ran iun .

Rened ia l  Ac t i on  -  Remed ia l .  ac t i on  i s  a  gene ra l  t e rm  used  t o
mean  ' c l eanup  o f  con tam ina t i on . '  r t  r e fe r s  t o  any  ac t i on
requ i red  so  t ha t  a  p rope r t y  can  be  re l eased  f o r  un res t r i c t ed  use
as  noncon tam ina ted .  r n  p rac t i ce ,  t h i s  may  mean  remov ing  g rass
and  so i l r  cu t t i ng  t r ees ,  r emov ing  aspha l t ,  e t c .

Tho r i un  Tho r i um i s  a  na tu ra r l y  occu r r i ng  e l emen t  wh i ch  i s
recove red  f r om monaz i t e  f o r  commerc ia l  pu rposes .  Monaz i t e
con ta i ns  f r om 3  t o  9  pe rcen t  t ho r i um ox ide .  The  p r i nc i pa l  use  o f
t ho r i um to  da te  has  been  i n  t he  p repa ra t i on  o f  gas  l an te rn
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mante ls  because  thor ium ox ide  burns  w i th  a  b r i l l i an t  wh i te
l i gh t .  Thor ium ox ide  i s  a rso  conmon ly  found  in  h igh  qua l i t y
g lasses  and  camera  lenses  because  o f  i t s  good  op t i ca l
charac te r i s t i cs .

u ran ium -  u ran ium is  a  s i l ve ry  heavy  rad ioac t i ve  meta l l i c
e lement  tha t  i s  found  in  p i t chb lende  and  ex is ts  na tu ra r l y .

unres t r i c ted  use  unres t r i c ted  use  neans  tha t  a  p roper ty  can
be  used  fo r  any  purpose  w i thou t  regard  to  the  rad ioacL iv i t y  wh ich
used  to  be  on  the  p roper ty .  These  uses  cou ld  inc lude  any th ing
fa rming ,  a  res idence ,  a  p layground ,  e tc .

work ing  Leve l  -  work ing  leve l  i s  a  un i t  to  measure  the  energy
expended in  a i r  by  radon  o r  i t s  rad ioac t i ve  decay  p roduc ts .  The
te rm was  der i ved  fo r  use  w i th  u ran ium mine  workers  and  has  become
the  accep ted  un iL  fo r  env i ronmenta l  measurements .
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1 . 0  I N T R O D U C T I O N  A N D  S U M M A R Y

1  . 1  O B J E C T I V E  A N D  S C O P E

The  ob jec t i ve  o f  t h i s  r epo r t  i s  t o  desc r i be  t he  me thodo logy  used

fo r  es tab l i sh i ng  a  supp lemen ta l  r es i dua l  con tam ina t i on  gu ide l i ne

fo r  t he  NFSS v i c i n i t y  p rope r t y  known  as  t he  cen t ra l  D ra inage

D i t ch  (CDD) .  Supp lemen ta l  gu ide l i nes  may  exceed  au tho r i zed
gu ide l i nes  i f  t he  resu l t an t  dose  w i l l  no t  exceed  t he  DoE

rad ia t i on  p ro tec t i on  s tanda rd  o f  100  mrem, / y r  ( ne f .  1 ) .  Th i s
eva lua t i on  i s  based  on  rea l i s t i c  exposu re  pa thways  t ha t  we re

de te rm ined  f r om exam ina t i on  o f  t he  cu r ren t  t opog raph i ca l

f ea tu res  o f  t he  CDD and  l and  use  i n  t he  a rea .  Wh i l e  t h i s
ana l ys i s  i s  d i r ec ted  t owa rd  a  spec i . f i c  po r t i on  o f  t he  CDD,  i t

can  be  app l i ed  t o  any  o the r  r each  o f  t he  d i t ch .

T .2  BACKGROUND

The  N iaga ra  Fa l l s  S to rage  S i t e  (NFSS)  i s  a  U .S .  Depa r tmen t  o f

Ene rgy  (oOe)  su rp lus  f ac i l i t y  l oca ted  i n  t he  Town  o f  Lew is ton ,
N iaga ra  coun ty ,  New  Yo rk  ( see  F igu re  1 -1 ) .  The  77 -ha  (191 -ac re )

s i t e  i s  a  sma l l  po r t i on  o f  t he  o r i g i na l  Lake  On ta r i o  O rdnance
Works  (LOOW)  and  was  f o rmer l y  used  f o r  t he  s to rage  and

t ranssh ipmen t  and  rad ioac t i ve  ma te r i a l s .  The  s i t e  i s  cu r ren t l y
be ing  managed  f o r  DoE  by  Bech te l  NaL iona l ,  r nc .  (BNr ) ,  oak

R idge ,  Tennessee ,  as  pa r t  o f  t he  DOE Su rp lus  Fac i l i t i e s

Managemen t  P rog ram (SFMP)  es tab l i shed  t o  p l an  and  manage  t he

u l t ima te  d i spos i t i on  o f  su rp l us  DOE-owned  f ac i l i t i e s .  Po r t i ons
o f  t he  f o rmer  LOOI I  s i t e  and  o the r  v i c i n i t y  p rope r t i es  a re  w i t h i n

the  j u r i sd i c t i on  o f  ano the r  DOE remed ia l  ac t i on  p rog ram,  t he
Fo rmer l y  U t i l i zed  S i t es  Remed ia l  Ac t i on  P rog ram (FUSRAP) .

FUSRAP was  es tab l i shed  t o  evaLua te  f o rmer  Manha t t an  Eng inee r
D i s t r i c t , /A tom ic  Ene rgy  Commiss ion  (MED, /AEC)  s i t es  and  t o  conduc t

remed ia l  ac t i on  ac t i v i t i e s  whe re  res i dua l  r ad ioac t i v i t y  exceeds

the  remed ia l  ac t i on  gu ide l i nes  es tab l i shed  by  DOE.
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Rad ioac t i ve  res i dues  and  con tam ina ted  so i l s  a re  cu r ren t l y  s t o red  a t

t he  NFSS (Re f .  2 ) .  Some  a reas  o f  t he  s i t e  a l so  became  con tam ina ted

f rom p rev ious  bu r i a l  and  sp i1 l s  o f  con tan ina ted  ma te r i a l s ,  and  f r om

rad ionuc l i de  m ig ra t i on  a l ong  d ra i nage  pa thways  such  as  t he  CDD.

S ince  1981  remed ia l  ac t i on  has  been  conduc ted  a t  t he  NFSS and

p rope r t i es  i n  t he  v i c i n i t y  t o  conso l i da te  t he  con tam ina ted  ma te r i a l

i n  a  was te  con ta i nmen t  f ac i l i t y  a t  t he  NFSS.
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2 . 0  D E S C R I P T I O N  A N D  R A D I O L O G I C A L  S T A T U S  O F  T H E

C E N T R A L  D R A I N A G E  D I T C H

2 . L  D E S C R I P T I O N  O F  T H E  C D D

The  CDD o r i g i na tes  on  t he  NFSS p rope r t y  and  f l ows  no r t hwa rd  f o r

app rox ima te l y  3 .2  km (2  n i )  be fo re  f l ow ing  no r t hwes t  f o r  ano the r

1 .6  km (1  m i )  t o  i t s  con f l uence  w i t h  Fou rm i l e  C reek  ( see

F igu re  2 - I ) .  The  c reek  d i scha rges  i n to  Lake  On ta r i o  2 .4  km (1 .5  m i )

downs t ream f rom the  po in t  a t  wh i ch  t he  CDD j o i ns  i t .

On  t he  NFSS p fope r t y ,  t he  CDD i s  app rox ina te l y  3  t o  4  n  ( 10  t o

15  f t )  deep ,  3  t o  6  m  (10  t o  20  f t )  w ide  a t  t he  bo t t om o f  t he

channe l ,  and  12  t o  15  m  (40  t o  50  f t )  w ide  a t  t he  t op  o f  t he  banks .

Beyond  t he  no r t he rn  bounda ry  o f  t he  NFSS,  t he  w id th  o f  t he  d i t ch

va r i es  be tween  6  m  (20  f t )  and  l 0  m  (30  f t ) r  f o r  t he  pu rposes  o f

t h i s  s t udy ,  t he  ave rage  w id th  i s  assumed  to  be  8  m  (26  f t )  ( ne f .  3 ) .

2 .2  CURRENT RADIOLOGICAL STATUS OF THE CDD

The  CDD has  unde rgone  remed ia l  ac t i on  excava t i on  f r om i t s  o r i g i n  t o

a  po in t  app rox ima te l y  500  m  (1600  f t )  wes t  o f  Lu t t s  Road  ( see

F igu res  2 - I  and  2 -2 ) .  The  sec t i on  o f  t he  d i t ch  ex tend ing  f r on  500  n r

(1600  f t )  wes t  o f  Lu t t s  Road  t o  i t s  con f l uence  w i t h  Fou rm i l e  C reek

Iapp rox ima te l y  1000  rn  ( 3280  f t )  ]  r ema ins  unexcava ted .

Concen t ra t i ons  o f  r ad ium-226 ,  u ran ium-238 ,  and  t ho r i um-232  i n  t he

sed imen t  have  been  de te rm ined  f o r  t he  unexcava ted  po r t i on  o f  t he  CDD

(Re fs .  4  and  5 ) .  Tho r i um-232  concen t ra t i ons  ranged  f r om

nonde tec tab le  t o  4 .8  pc i / g  ( ne f .  3 ) .  These  a re  assumed  to  be

backg round  concen t ra t i ons  because  t he  res i dues  a t  t he  NFSS ( t he

sou rce  o f  con tam ina t i on  i n  t he  d i t ch )  con ta i ned  p r ima r i l y

rad ionuc l i des  i n  t he  u ran ium-238  decay  se r i es  ra the r  t han

rad ionuc l i des  i n  t he  Lho r i um-232  se r i es  (ne f  .  6 ) .  U ran ium-238  was

gene ra l l y  no t  f ound ,  wh i ch  v ras  t o  be  expec ted  s i nce  t he  res i dues

b rough t  t o  t he  NFSS fo r  s t o rage  resu l t ed  f r om the  p rocess ing  o f  o res
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t o  r emove  u ran ium (ne f .  6 ) .  Tho r i um-232  and  u ran ium-238

con t r i bu t i ons  t o  t o ta l  dose  w i l l  no t  be  cons ide red  f u r t he r  s i nce

they  a re  a t  backg round  concen t ra t i ons .

Fo r  t he  sed imen ts  i n  t he  unexcava ted  po r t i on  o f  t he  CDD,  t he

c ross -sec t i ona l  ave rage  concen t ra t i on  f o r  r ad ium-226  ranged  f r om 3

to  L2  pc i / g  above  backg round ,  w i t h  an  ave rage  o f  6  pc i / g .  The  dose

con t r i bu t i on  f r om tho r i um-230 ,  t he  pa ren t  r ad ionuc l i de  o f

rad ium-226 ,  was  a l so  eva lua ted  and  f ound  t o  be  i ns i gn i f i can t .
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3 .0  RADIOLOGICAL  ASSESSMENT

To  assess  t he  po ten t i a l  r ad io l og i ca l  e f f ec t s  f r o rn  t he  unexcava ted
po r t i on  o f  t he  CDD,  a1 l  r easonab le  exposu re  pa thways  t o  man  l r e re
cons ide red .  On l y  t hose  de te rm ined  t o  be  rea l i s t i c  we re  ca l cu la ted .

3 .  I  SOURCE TERMS

Rad ioac t i v i t y  i n  t he  sed inen t  and  wa te r  o f  t he  unexcava ted  po r t i on

o f  t he  CDD cons t i t u t e  t he  sou rce  t e rms .  Wh i l e  so i l  samp les
co l l ec ted  we re  no t  ana l yzed  f o r  t ho r i um-230 ,  t h i s  r ad ionuc l i de  was

assumed  to  be  i n  equ i l i b r i um  w i t h  i t s  r ad ium-226  daugh te r .  Du r i ng

1985 ,  60  so i l  samp les  we re  t aken  a l ong  t he  d i t ch ,  30  a t  a  dep th  o f

0  t o  15  cm (0  t o  5  i n . )  and  30  a t  a  dep th  o f  15  t o  30  cm (6  t o

I2  i n .  ) .  The  ave rage  rad ium-226  and  t ho r i um-230  concen t ra t i ons  i n

the  so i l  a t  each  o f  t hese  dep ths  a re  p resen ted  i n  Tab1e  3 -1 .

Qua r te r l y  wa te r  samp les  we re  t aken  a t  each  o f  two  l oca t i ons  i n  t he
d i t ch  du r i ng  1984 -85 ;  t he  annua l  ave rage  rad ium-226  and  t ho r i um-230

concen t ra t i ons  i n  t he  wa te r  a re  p resen ted  i n  Tab le  3 -2 .

3 .2  METHODOLOGY AND RESULTS OF EXTERNAL
RADIAT ION DOSE CALCULATIONS

3 .2 . I  Ex te rna l  Dose  f r om Con tam ina ted  Sed imen t

The  me thodo logy  f o r  ca l cu la t i ng  ex te rna l  r ad ia t i on  dose  f r om

con tam ina ted  g round  l r as  based  on  t he  dose  conve rs i on  f ac to r s

ca l cu la ted  by  Koche r  and  s j o reen  (Re t .  8 ) .  The  dose  conve rs i on

fac to r s  f o r  con tam ina t i on  i n  so i l  a re  f o r  exposu res  1  m  (3  f t )  f r om

the  g round .  The  con tan ina t i on  i s  assumed  to  be  un i f o rm ly

d i s t r i bu ted  t o  an  i n f i n i t e  dep th  and  l a te ra l  ex ten t .  The  dose

conve rs i on  f ac to r s  f o r  r ad ionuc l i des  d i s t r i bu ted  i n  t he  so i l  w i l l

depend  on  t he  dens i t y  o f  t he  so i l ,  wh i ch  i n  t h i s  case  r . r as  assumed  to
?

be  1 .5  g / cn '  .  O the r  pa rame te rs  cons ide red  i n  t he  ca l cu la t i ons
i . r e re  an  occupancy  f  ac to r  ( ave rage  f  r ac t i on  o f  t i ne  t he  i nd i v i dua l  i  s
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TABLE 3-1
AVERAGE CONCENTRATION OF RADIONUCLIDES IN  SEDIMENT

IN THE UNEXCAVATED SECTION OF THE CDD

Dep th  Ave rage  Concen t ra t i on  (pC i / g ) *
( cn rz i n .  )  O

o-rs /  0-6

l s -30  /  6 -12

6 .1

3 .6

6 .1

3 .6

*Sou rce :  ANL  (ne f .  3 ) .

* *Tho r i um-230  i s  assumed  to  be  i n  equ i l i b r i um  w i t h  i t s  r ad ium-226
daugh te r .

TABLE 3 -2
AVERAGE CONCENTRATION OF DISSOLVED RADIONUCLIDES IN CDD WATER

Yea  r Thor ium-239**  Radfum:z

1984

1985

1984 -85  Ave rage

0.35

0 .30

0 .33

0 .35

0 .  30

0 .33

*Sou rce :  BN I  ( ne f s .  9  and  l 0 )

* *Tho r i um-230  i s  assumed  to  be  i n  equ i l i b r i um  w i t h  i t s  r ad ium-226
daugh te r .
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exposed  t o  t he  sou rce ) ;  an  a rea  f ac to r  ( f r ac t i on  o f  t he  a rea
con t r i bu t i ng  t o  t he  ex te rna r  exposu re )  ( ne t .  l l ) ;  and  a  dep th
fac to r .  The  l a t t e r  i s  t he  ra t i o  o f  t he  ex te rna l  exposu re  f r om a
laye r  o f  con tan ina t i on  o f  known  th i ckness  and  cove r  dep th  t o  t he
ex te rna l  exposu re  f r om a  l aye r  o f  con tam ina t i on  o f  i n f i n i t e
t h i ckness  and  no  cove r .  r n  t h i s  case r  Do  cove r  ma te r i a r s  a re
p resen t .  S ince  ave rag ing  t he  rad ionuc l i de  concen t ra t i on  ove r  t he
en t i r e  t h i ckness  o f  t he  con tam ina ted  zone  t 30  cm ( I 2  i n . ) l  wou ld
g i ve  a  l owe r  dose ,  doses  we re  ca l cu la ted  sepa ra te l y  f o r  Lhe
0 - to - I 5 - cm (  0 - t o -6 - i n .  )  and  15 - t o -30 -cm (  6 - t o -12 - i n .  )  dep ths ,  us i ng
the  app rop r i a te  dep th  f ac to r  f o r  each .  The  resu l t i ng  doses  we re
then  summed  f6 r  t he  t o ta l  dose  f r om ex te rna l  ganna  rad ia t i on .
De ta i l s  o f  t he  ca l cu la t i on  a re  p resen ted  i n  Append i x  A .

Rad ium-226  wou ld  con t r i bu te  t he  h i ghes t  po ten t i a l  dose  f r om the
ex te rna l  gamma rad ia t i on  pa thway  t o  a  you th  p l ay i ng  i n  t he  cDD.
Du r i ng  pe r i ods  o f  d r y  wea the r ,  some  o f  t he  sed inen t  i n  t he  bo t t om o f
t he  channe l  i s  l e f t  exposed .  I t  i s  assumed  tha t  a  you th  m igh t  spend
2  h /day  du r i ng  t he  summer  ( f o r  a  t o ta l  o f  180  h / y r )  p l ay i ng  i n  t he
d i t ch .  The  t o ta l  ex te rna l  dose  rece i ved  wou ld  be  1 .1  mrem/y r  ( see

Tab le  3 -3 ) .  S ince  t he  CDD i s  no t  used  f o r  o the r  r ec rea t i ona l
pu rposes ,  t h i s  exposu re  scena r i o  r ep resen ts  t he  max imum po ten t i a l

dose  f r on  exposu re  t o  t he  sed imen ts .

The  ca l cu la t i on  i n  Append i x  A  i s  f o r  t he  dose  ra te  a t  t he ' s t anda rd '
I  m  (3  f t )  above  t he  g round .  Fo r  t he  above  scena r i o ,  t he  he igh t  o f
1  m  (3  f t )  wou ld  seem too  f a r  above  t he  g round  t o  be  app rop r i a te  f o r
t he  dose  t o  a  you th .  To  de te rm ine  t he  i nc rease  i n  dose  a t  a  he igh t
o f  0 .5  m  (1 .6  f t ) r  two  d i f f e ren t  ca l cu la t i ons  we re  used .  F i r s t ,  t he
pe rcen tage  i nc rease  was  ca l cu la ted  us ing  t he  f o rmu la  f o r  an  i n f i n i t e
p lane  sou rce .  Second ,  equa t i ons  i ^ re re  used  f  o r  a  r ec tangu la r  sou rce
p lane  w i t h  d imens ions  app rox ima t i ng  t he  d i t ch ,  assum ing  i t  t o  be  8  m
(26  f t )  w ide  and  40  m  (131  f t )  1ong .  The  pe rcen tage  i nc reases  we re

23  and  39 ,  r espec t i ve l y .  Us ing  t he  l a t t e r  va lue ,  t he  ex te rna l  dose
a t  0 .5  n  ( 1 .6  f  t  )  wou ld  be  1 .6  mrem, / y r  i ns tead  o f  1 .1  mren / y r .
S ince  t he  d i f f e rence  i s  no t  s i gn i f i can t  compared  w i t h  a  yea r l y  dose
l im i t  o f  100  mrem/y r ,  t he  1 .1  mrem, / y r  f ac to r  w i l l  be  used  because  i t
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T A B L E  3 - 3

SUMMARV OF COMMITTED EFFECTIVE DOSE EQUIVALENTS

RESULTING FROM ENVIRONMENTAL PATHWAYS EXPOSURES

TO THE UNEXCAVATED CDD

Pathway
Conmi t t ed  r f f

To ta l

Exte rna l  Exposure  1 .0  x  l0 -4

fn te rna l  Exposure

To ta l

1 .1 1 .1

M i l k  r n take  5 .1  x  t 0 -6  I . 2  x  10 -3  L .2  x  t 0 -3

Bee f  r n take  5 .5  x  t 0 -5  2 .9  x  l 0 -3  3 .0  x  10 -3

F ish  rn take  2 .9  x  10-4  1 .3  x  IO-2  1 .3  x  10-2

0 .001 L .2 r .2
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r ep resen ts  t he  s tanda rd  app roach  f o r  ca l cu la t i ng  dose  ra te  a t  1  m
(3  f t )  f r om the  g round  su r f ace .

3.2 .2 Ex te rna l  Dose  f r om Con tam ina ted  Wa te r

Any  dose  rece i ved  f r om d i r ec t  exposu re  t o  t he  wa te r  i s  i ns i gn i f i can t
f o r  seve raL  reasons :  ( 1 )  t he  vo lume  o f  wa te r  i s  sma l l ,  (Z )  t he
wa te r  con ta i ns  concen t ra t i ons  o f  r ad ium-226  and  t ho r i um-230  l owe r
than  t he  DOE concen t ra t i on  gu ides  f o r  r e l ease  f o r  un res t r i c t ed  use ,
and  (3 )  no  rec rea t i ona l  use  i s  made  o f  t he  cDD (e .g . ,  boa t i ng  o r
sw imming ) .

3 .2 .3  Ex te rna l  Dose  f r om Dredged  Sed imen ts

A  scena r i o  o f  d redg ing  t he  CDD and  us ing  t he  excava ted  so i l  f r om the

d i t ch  as  t opso i l  f o r  a  bu i l d i ng  l o t  a l ong  t he  bank  was  a l so
cons ide red .  S ince  concen t ra t i ons  o f  t he  rad ionuc l i des  i n  t he  d i t ch
a re  ve ry  nea r  t hose  pe rm i t t ed  by  t he  gene r i c  gu ide l i nes  f o r  r es i dua l
con tam ina t i on ,  phys i ca l  hand l i ng  du r i ng  d redg ing  ac t i v i t i e s  wou ld
d i l u t e  t he  con tam ina t i on  t o  concen t ra t i ons  be low  these  gu ide l i ne

va lues .  Neve r the less ,  t he  d redg ing  scena r i o  L ras  cons ide red  t he  mos t

rea l i s t i c  o f  t he  scena r i os  eva lua ted  and  t he re fo re  was  used  as  t he
bas i s  f o r  deve lop ing  t he  supp lemen ta l  gu ide l i ne .

3.  3  METHODOLOGY AND RESULTS OF INTERNAL

The  me thodo logy  f o r  ca l cu la t i ng  i n te rna l  dose  f r om the  i nges t i on  o f
rad ionuc l i des  was  based  on  de ta i l ed  i n fo rma t i on  f r om K i l l ough  and

McKay  (Re f .  12 ,  and  t he  U .S .  Nuc lea r  Regu la to r y  Commiss ion
Regu la to r y  Gu ide  1 .109  (Re f .  l 3 ) .

The  dose  conve rs i on  f ac to r s  used  i n

e f f ec t i ve  commi t t ed  dose  equ i va len t

by  t he  i nges t i on  pa thway .  The  dose

f rom ORNL/NUREG/TM-1  9 /v3  (Re f  .  14  )

t he  ca l cu la t i ons  rep resen t  t he

pe r  un i t  i n t ake  o f  r ad ionuc l i de

conve rs i on  f ac to r s  a re  t aken

and  a re  based  on  i n fo rma t i on  i n
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Pub l i ca t i on  30  o f  t he  rn te rna t i ona l  comn i t t ee  on  Rad ia t i on
Pro tec t i on  (ne f .  15 ) .  The  dose  conve rs i on  f ac to r s  a re  l i s t ed  i n
Tab1e  A -1  o f  Append i x  A .

O the r  pa rame te rs  used  i n  t he  dose  ca l cu la t i ons  a re  shown  i n  Tab les
A -2  t h rough  A -5  o f  Append i x  A .  S tab le  e l emen t  t r ans fe r  f ac to r s  f o r
m i l k  and  mea t  a re  t aken  f r om NUREG-0707  (Re t .  16 ) ,  an ima l  ( ca t t l e )
consump t i on  ra tes  a re  t aken  f r om Regu la to r y  Gu ide  1 .109  (Re f .  13 ) ,
and  f ood  (m i l k ,  bee f ,  and  f i sh )  i n t ake  pa t t e rns  f o r  man  a re  t aken
f rom Repo r t  No .76  o f .  Lhe  Na t i ona l  Counc i l  on  Rad ia t i on  p ro tec t i on
(Re f .  17 ) .  The  b i oaccumu la t i on  f ac to r s  f o r  f r eshwa te r  f i sh  a re
taken  f r on  DoE / I r c / l 1468  (Re f .  tB ) .

3.3 .1 f n t e rna l  Dose  f r o rn  I nges t i on  o f  S t ream Wate r

I n te rna l  exposu re  f r om wa te r  consump t i on  does  no t  occu r  s i nce  wa te r
f r om the  CDD i s  no t  used  f o r  d r i nk i ng .  Fu r t he rmore ,  t he  ac tua l
r ad ionuc l i de  concen t ra t i ons  a re  be row  Lhose  spec i f i ed  by  DoE
concen t ra t i on  gu ides  f o r  r e l ease  o f  wa te r  f o r  un res t r i c t ed  use .  I f
a  pe rson  d i d  t ake  a l l  o f  h i s  d r i nk i ng  wa te r  f r om the  d i t ch ,  h i s  dose
fo r  a  yea r ' s  i n t ake  wou ld  be  on l y  0 .73  mrem.  consequen t l y ,  t he
scena r i o  o f  d i t ch  wa te r  i n f i l t r a t i ng  i n to  g roundwa te r  i s  a l so  an
ins i gn i f i can t  dose  pa thway .

3 .3 .2  I n te rna l  Dose  l r om Dr i nk i nq  M i l k

A  f a rmer  i n  t he  a rea  cou ld  t heo re t i ca l l y  r ece i ve  a l l  o f  h i s  da i l y
i n take  o f  m i l k  f r om cows  t ha t  ob ta i n  wa te r  on l y  f r o rn  t he  CDD.  The
commi t t ed  e f f ec t i ve  dose  egu i va len t  f r om th i s  pa thway  wou ld  be
0 .0012  mrem/y r  ( see  Tab le  3 -3 ) .

3 .  3 .  3 .  I n t e rna l  Dose  f r om Ea t  i  nq  Bee f

Assum ing  hypo the t i ca l l y  t ha t  bee f  ca t t l e  g raz ing  i n  t he  a rea  cou ld
ob ta i n  t he i r  yea r l y  i n t ake  o f  d r i nk i ng  wa te r  f r om the  CDD and  t ha t
l oca l  r es i den t  cou ld  r ece i ve  h i s  yea r l y  i n t ake  o f  bee f  f r om th i s

A-1  3



sou rce '  t he  commi t t ed  e f f ec t i ve  dose  equ i va len t  f r om th i s  pa thway
wou ld  be  0 .003  mrem/y r  ( see  Tab le  3 -3 ) .

3 .3 .4  f n te rna l  Dose  f r om Ea t i ng  F i sh

A l t hough  f i sh i ng  i s  no t  common ly  p rac t i ced  a l ong  t he  cDD,  t he
conse rva t i ve  assump t i on  was  made  t ha t  du r i ng  mos t  o f  t he  yea r ,  f r esh
f i sh  cou ld  be  t aken  f r om the  cDD and  wou ld  p rov ide  t he  en t i r e
d ie ta r y  i n t ake  f o r  a  l oca l  f i she rman .  The  commi t t ed  e f f ec t i ve  dose
equ i va len t  f r om th i s  pa thway  wou ld  be  0 .013  mren / y r  ( see  Tab le  3 -3 ) .

3 .3 .5  r n te rna l  Dose  f r om rnha l i ng  Resuspended  Dus t

The  l ow  concen t ra t i ons  o f  r ad ionuc l i des  i n  t he  CDD,  nax imum mass
load ing  o f  dus t  i n  a i r ,  mo i s l  cond i t i on  o f  t he  s t r eambed ,  and
p resence  o f  vege ta t i on  a l ong  t he  bank ,  comb ine  t o  r ende r  t h i s
exposu re  pa thway  i ns i gn i f i can t .  Occupancy  f ac to r s  nea r  t he  d i t ch
a re  l ow ,  and  aLmosphe r i c  d i spe rs i on  o f  dus t  l eav ing  t he  v i c i n i t y  o f
t he  d i t ch  f u r t he r  r educes  a i r bo rne  rad ionuc l i de  concen t ra t i ons  t o
immate r  i a1  l eve l s .

3 .3 .6  I n te rna l  Dose  f r om fnges t i ng  C rops

I r r i ga t i on  and  a i r bo rne  depos i t i on  a re  two  mechan i sms  by  wh i ch  c rops
cou ld  accumu la te  rad ionuc l i des  t ha t  cou ld  be  i nges ted  by  an
ind i v i dua l .

A i r bo rne  depos i t i on  i s  no t  a  r ea l i s t i c  pa thway  f o r  t he  same  reasons
as  t hose  l i s t ed  i n  Subsec t i on  3 .3 .5 .  The re  i s  no  known  use  o f  t he
CDD as  a  sou rce  o f  i r r i ga t i on  wa te r .  Howeve r ,  s i nce  rad ionuc l i de
concen t ra t i ons  i n  t he  wa te r  a re  be low  those  spec i f i ed  by  DoE
gu ide l i nes  f o r  un res t r i c t ed  re l ease r  t he  wa te r  cou ld  be  used  f o r
un res t r i c t ed  pu rposes  w i t hou t  con t r i bu t i ng  s i gn i f i can t l y  t o  dose .
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3 .3 .7  f n te rna l  Dose  f r om Radon  I nha la t i on

S ince  radon  gas  i s  gene ra ted  by  t he  rad ioac t i ve  decay  o f  r ad ium-226 ,
i nha la t i on  o f  t he  gas  vJas  cons ide red  as  an  i n te rna l  exposu re
pa thway .  Howeve r ,  because  concen t ra t i ons  o f  r ad ium i n  t he  d i t ch
sed inen t s  a re  l ow  and  because ,  i n  t h i s  case ,  r adon  can  d i spe rse
f ree l y  i n t o  t he  a tmosphe re ,  no  app rec iab le  dose  f r om th i s  pa thway  i s
f o reseen .

3 .3 .8  Use  o f  t he  CDD by  a  Res iden t

The  scena r i o  o f  a  house  be ing  bu i l t  ove r  a  sec t i on  o f  t he  CDD was
cons ide red .  Fo r  t h i s  scena r i o ,  t he  assump t i on  was  made  t ha t  t he
d i t ch  wou ld  be  e i t he r  r e rou ted  and  f i l 1ed  w i t h  so i l  o r  r ou ted
th rough  a  cove red  cu l ve r t .  G i ven  t hese  assump t i ons ,  t he  e f f ec t s  o f
t h i s  exposu re  pa thway  i s  r educed  by  seve ra l  o rde rs  o f  magn i t ude .
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4 .0  SUMMARY AND D ISCUSSION

seve ra l  exposu re  pa thways  we re  eva lua ted  t o  deve lop  a  res i dua l
con tam ina t i on  gu ide l i ne  spec i f i ca l l y  f o r  t he  CDD.  Th i s  gu ide l i ne

w i l l  supp lemen t  t he  gene r i c  FUSRAP remed ia l  ac t i on  gu ide l i nes  o f

5  pc i / g  and  15  pc i / g  f o r  r ad ium-226  i n  su r f ace  and  subsu r face  so i l ,
r espec t  i ve l y .

O f  t he  exposu re  pa thways  eva lua ted ,  t he  scena r i o  cons ide red  rnos t
rea l i s t i c  l r t as  t ha t  i n  wh i ch  a  res i dence  was  bu i l t  on  sed i rnen t s  t ha t
had  been  d redged  f r om the  d i t ch  and  sp read  a l ong  t he  bank .

Tab le  3 -3  p resen t s  a  summary  o f  t he  po ten t i a l  doses  assoc ia ted  w i t h
l i v i ng  nea r  t he  sec t i on  o f  t he  CDD a long  wh i ch  no  remed ia l  ac t i on
was  pe r f o rmed .  The  t o ta l  dose  f r om the  sed imen ts  i n  t he  d i t ch  v i a
a l l  pa thways  i s  app rox ima te l y  1 .2  r n rem / y r  .  Th i s  dose  r r r as  rece i ved
p r ima r i l y  f r om rad ium-226 ,  t he  ave rage  concen t ra t i on  o f  wh i ch  was

6 .1  pc i / g ,  wh i ch  equa tes  t o  a  dose  f ac to r  o f  0 .2  mrem/y r  pe r  pc i / g .

The  dose  f r om tho r i um-230  d id  no t  con t r i bu te  s i gn i f i can t l y  t o  t he
to ta l  dose .  The  ex te rna l  exposu re  pa thway  accoun ts  f o r

app rox ima te l y  1 .2  pe rcen t  o f  t he  DOE rad ia t i on  p ro tec t i on  s tanda rd
o f  100  mrem, / y r  .  Based  on  t h i s  ana l ys i s ,  t he  bas i c  dose  l im i t  o f

100  mrem, / y r  wou ld  no t  be  exceeded  un less  rad ium-226  concen t ra t i ons

in  t he  sed imenLs  exceeded  500  pc i / 9 .

Howeve r ,  use  o f  a  supp lemen ta l  gu ide l i ne  as  h i gh  as  500  pc i / g  i s  no t

rea l i s t i c  based  on  t he  d redg ing  scena r i o  desc r i bed  above .  Ra the r ,
ca l cu la t i on  o f  t he  supp lemen ta l  gu ide l i ne  was  based  on  t he  p red i c ted

d i l u t i on  t ha t  wou ld  occu r  as  a  r esuL t  o f  sp read ing  t he  sed imen ts
a long  t he  bank .

The  assump t i ons  made  i n  ca l cu la t i ng  t he  supp lemen ta l  gu ide l i ne

were :  ( 1 )  t he  NFSS was te  con ta i nmen t  f ac i l i t y  wou ld  no t  be  t he

sou rce  o f  any  i nc rease  i n  r ad ionuc l i de  concen t ra t i ons  i n  t he  CDD

s ince  mode l l i ng  s tud ies  have  shown  no  con tam inan t  m ig ra t i on  f r om the
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f ac i l i t y  du r i ng  i t s  50 -y r  des ign  l i f e  and  no  m ig ra t i on  o f f - s i t e  f o r
10 r000  yea rs  ( ne t .  19 ) ;  ( 2 )  t he  s t r eambed  i n  t he  cDD i s  g  m  w ide ;
(3 )  con tam ina t i on  ex tends  t o  a  dep th  o f  15  cm i n  t he  sed imen ts  i n
t he  d i t ch ;  ( 4 )  spo i l s  f r om d redg ing  t he  d i t ch  wou ld  be  sp read  even l y
ove r  a  30 -m-w ide  a rea  ad jacen t  t o  t he  d i t ch .

G i ven  t he  above  assump t i ons  and  t he  t opog raphy  o f  t he  cDD,
ca l cu la t i ons  showed  t ha t  t he  con tam ina t i on  i n  t he  sed imen ts  wou ld  be
d i l u t ed  by  a  f ac to r  o f  4  when  sp read  a l ong  t he  bank .  The
supp lemen ta l  gu ide l i ne  was  t he re fo re  se t  a t  20  pC i / g ,  f ou r  t imes  t he
gene r i c  r emed ia l  ac t i on  gu ide l i ne  o f  s  pc i / g  f o r  r ad ium-226  i n
su r f ace  so i l .
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A P P E N D I X  A

METHODOLOGY AND PARAMETERS USED IN DOSE CALCULATIONS FOR DEVELOPING

SUPPLEMENTAL RESIDUAL CONTAMINATION GUIDELINE FOR THE

NFSS CENTRAL DRAINAGE DITCH

DOSE CALCULATIONS

Ex te rna l  Dose

Dose  =  concen t ra t i on  o f  r ad ionuc l i de  i n  so i l  ( pC i , / g )  x  dens i t y  o f

so i l  ( g / cm3)  x  occupancy  f ac to r  x  a rea  f ac to r  x  dep th

fac to i  x  dose  conve rs i on  f ac to r  ( r n rem, / y r  ) / ( pc i 7cn3 )

whe re :  o  The  dens i t y  f ac to r  1g / cn3 )  i s  i nc l uded  i n  o rde r  t o
conve r t  t he  dose  conve rs i on  f  ac to r  ( n rem, / y r  ) / ( pC i  / cn3 )
ro  (  mrem, /y r  |  /  ( pc i  / g )  .

o  The  occupancy  f ac to r  i s  a  un i t l ess  f ac to r  t ha t  g i ves  t he
ave rage  f r ac t i on  o f  t ime  t he  i nd i v i dua l  spehds  exposed
to  t he  rad iaL ion  sou rce .

o  The  a rea  f ac to r  can  be  ob ta i ned  by  i n te rp re ta t i on  o f
da ta  f r om NUREG/CR-3620  (Re f .  l ) .

o  The  dep th  f ac to r  i s  t he  ra t i o  o f  t he  ex te rna l  exposu re
f rom a  l aye r  o f  con tam ina t i on  o f  known  th i ckness  and
cove r  dep th  t o  t he  exposu re  f r om a  l aye r  o f
con tam ina t i on  o f  i n f i n i be  t h i ckness  and  no  cove r .

1 .  Dose  f r om d r i nk i ng  m i t k  con tam ina ted  by  a  cow  d r i nk i ng

con tam ina ted  s t r eam wa te r  :

Dose  ( * t . r / t r )  =  0 .33  pc i / L  ( ave rage  concen t ra t i on  o f

rad ium-226  i n  wa te r )  x  60  l / day  (wa te r  i n t ake

by  cow)  x  4 .5  10 -4  days / l  (m i l k  t r ans fe r

f ac to r )  x  0 .26  I / day  (m i l k  i n t ake  by

man)  x  365  days / y r  x  1 .38  x  10 -3  mrem, /pc i

( dose  conve rs i on  f ac to r  f o r  r ad ium-226

inges t i on )  =  L .2  x  10 -3  mrem/y r .
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2 .  Dose  f r on  ea t i ng  bee f  con tam ina ted  by  ca t t l e  d r i nk i ng  s t r eam
wa te r :

Dose  (  mrem, / y r  )  =  0  .  33  p? i  / I  (  ave rage  concen t ra t i on  o f

rad ium-226  i n  wa te r )  x  50  t / day  (wa te r  i n t ake

by  ca t t l e )  x  4  x  I 0 -3  days / kg  ( f 1esh

t rans fe r  f ac to r )  x  8 .6  IO -2  kg /day  (bee f

i n take  by  man )  x  365  days / y r  x  1 .38  x

10 -3  mrem, /pC i  (  dose  conve rs i on  f  ac to r  f  o r

rad ium-226  i nges t i on )  =  2 .9  x  10 -3  mrem/y r .

3 .  Dose  f r om ea t i ng  f i sh  caugh t  i n  con tan ina ted  s t r eam:

Dose  (mrem/y r )  =  0 .33  pC i / I  d i v i ded  by  1000  g / I  x  5 .0  x  10 '
)

( b i oaccunu la t i on  f ac to r )  x ^5 .4  x  10 -  g / y r

( f i sh  i n t ake )  x  1 .38  x  10 - r  mrem, /pC i  ( dose

conve rs i on  f ac to r )  =  1 .3  x  LO '2  mrem, / y r .

4 .  Ex te rna l  dose  t o  you th  p l ay i ng  i n  Cen t ra l  D ra inage  D i t ch  f o r

180  h / y r  z

a .  Dose  f r om con tam ina t i on  a t  a  dep th  o f  0  t o  15  cm
(0  t o  6  i n . ) :

Dose  (mrem, / y r  )  =  6 .  I  pc i  / g  (  concen t raL ion  o f  r ad i  um-226  i  n

so i l )  x  1 .5  g / cn3  (dens i t y  o f

so i l )  x  0 .02  (occupancy  f ac to r )  x

0 .61  (a rea  f ac to r )  x  0 .79  (dep th

fac to r )  x  11 .2  mrem/y r / pC i , / cm3  (do " .

conve rs i on  f ac to r )  =  g .g  x  10 -1  mrem, / y r .
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b .  Dose  f r om con tam ina t i on  a t  a  dep th  o f  ] 5  t o  30  cn
(6  t o  12  i n . ) :

Dose  ( * t " * / y t )  =  3 ,6  pc i / g  ( concen t ra t i on  o f  r ad ium-226  i n

so i l )  x  1 .5  g / cn3  (dens i t y  o f

so i l )  x  0 .02  (occupancy  f ac to r  x

0 .61  (a rea  f ac to r )  x  0 .2 I  ( dep th  f ac to r )

x  11 .2  (mrem/y r ) / pc i / cn3 )  =  1 .5  x
- 1

l 0  -  m rem/y r

c .  To ta l  dose  f r om ex te rna l  exposu re :

To ta l  dose  =  g .g  x  t o - l  m ren , / y r  ( dose  f r om 0  t o  15  c rn )  +

1 .5  x  10 -1  n rem/y r  ( dose  f r om 15  t o  30  cm)
=  1  .14  mrem, /y r

f n te rna l  Dose

1 .  Dose  f r om d r i nk i ng  m i l k  con tam ina ted  by  a  cow  d r i nk i ng
con tam ina ted  wa te r :

Dose  ( * t " n ' l y r )  =  concen t ra t i on  o f  r ad ionuc l i de  i n  wa te r

(pC i , / l )  x  wa te r  i n t ake  by  cow
( l / day )  x  365  days / y r  x  dose  conve rs i on  f ac to r
(mrem, /pC i  )

2 .  Dose  f r om ea t i ng  bee f  con tam ina ted  by  ca t t l e  d r i nk i ng

con tam ina ted  wa te r :

Dose  (mrem, / y r )  =  concen t ra t i on  o f  r ad ionuc l i de  i n  wa te r

(pC i , / 1 )  x  wa te r  i n t ake  by  ca t t l e  ( l / day )  x

f l esh  t r ans fe r  f ac to r  ( days / kg )  x  bee f  i n t ake

by  man  (  kg lday  )  x  365  days , / y r  x  dose

conve rs i on  f ac to r  (mrem/pC i  )
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3.  Dose  f rom ea t ing  f resh  f i sh  caugh t  in  the  s t ream:

Dose  ( * r " * / y r )  =  concen t ra t ion  o f  rad ionuc l ide  in  wa te r
(pc i / I ) /1000  g / I  x  b ioaccumula t ion  fac to r  fo r

f resh  f i sh  x  f i sh  in take  by  man (g /y r )  x  dose

convers ion  fac to r  (mrem, /pC i  )
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PARAMETERS

TABLE A-1

DOSE CONVERSION FACTORS

In te rna l  Dose  (mrem/pC i  )  Ex te rna l  Dose* *
Rad ionuc l i de  Commi t t ed  Dose  Equ i va ien t *  (mrem, / y r  ) /@c i l cm3)

Radi  um-226

Tho r i um-230

1.38  x  10-3

5 .48  x  10-4

L I  . 2

I . 42  x  10 -3

*Re fe rence  2 .

* *Re fe rence  3 .  Based  on  a  so i l  dens i t y  o f  1 .5  g / cn3 .

TABLE A-2

T R A N S F E R  F A C T O R S  ( S T A B L E  E L E M E N T ) *

Rad i  onuc l  i  de
M i l  k

(  days / I  )
Mea t

(  daYs, /kg )

Radi  um-226

Tho r i um-230

4 .5  x  10 -4

5 .0  x  10 -6

4.0  x  10-3

2 .0  x  10-4

*Re fe rence  4 .
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T A B L E  A - 3

A N I M A L  C O N S U M P T I O N  R A T E S *

An ima l
Wa te r  f n take
(  I  i  r e r  s /day  )

M i l k  Cow

Bee f  Ca t t I e

*Re fe rence  5 .

T A B L E  A - 4

B I O A C C U M U L A T I O N  F A C T O R  F O R  R A D I O N U C L T D E S *

60

50

Aqua t i c  Food
(  F resh  F i sh  ) Fac t  o  r

Radi  un-225

Tho r i um-230

50

50

*Re fe rence  6 .
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T A B L E  A - 5

DIETARY PARAMETERS FOR MAN

( G R E A T E R  T H A N  1 8  Y E A R S  O F  A G E ) *

Food In tak  e

'M i  1k

Bee f

F resh  F i sh

26I  ml , /daY

86  9 /daY

1 .48  g /day

*Re fe rence  6 .
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