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I

COMPREHENSIVE MDIOLOGICAT SURVEY

OFF-SITE PROPERTY X
NIAGAM FALTS STORAGE SITE

LEWISTON, NEW YoRK

INTRODUCTION

inn ing  h  1944,  the  Manhat tan  Eng ineer  D is t r i c t  and i t s  successor ,

the  Ar ic  Energy  Co-miss ion  (AEC) ,  used por t ions  o f  the  Lake Ontar io

W o r k s  ( p r e s e n t l y  r e f e r r e d  t o  a s  t h e  N i a g a r a  F a l 1 s  S t o r a g e  S i t e

n d  o f f - s i t e  p r o p e r t i e s ) ,  a p p r o x i r n a t e l y  3  k n  n o r t h e a s t  o f  L e w i s E o n ,

,  fo r  s to rage.  o f  rad ioac t ive  r ras tes .  These wastes  were  pr imar i l y

f rom uran ium process ing  opera t ionsg however ,  they  a lso  inc luded:

contami ted  rubb le  and scrap  f rom deconmiss ion ing  ac t iv i t ies ,  b io log ica l

and mis l laneous wastes  fo rm the  Un ivers i ty  o f  Rochester ,  and low- leve l

0rdnanc

(  Nrss )
New Yor

res  idue

produc t  nas te  f rom contaminated- l iqu id  evapora tors  a t  the  Kno l ls

or re r  Labora tory  ( ru f l )  .  Rece ip t  o f  rad ioac t ive  waste  nas  d is -

d  in  L954,  and,  fo l lov ing  c leanup ac t iv i t ies  by  Hooker  Chen ica l

C o .  ,  5 2 hec tares  o f  the  or ig ina l  612-hec tare  s i te  were  dec la red  surp lus .

Th is  p

f i s s i on

Atoroic

continu

var l '0us

the NFS

survey

t h i s r t

Th

per ty  nas  eventua l l y  so ld  by  the  Genera l  Serv ices  Adsr in is t ra t ion  to

pr iva te ,  commerc ia l ,  and governuenta l  agenc ies . l

Torm of Lewistou, New York, is the current owrler of  a tract f rom

,  i d e n t i f i e d  a s  o f f - s i t e  p r o p e r t y  X  ( s e e  F i g u r e  l ) .  A  r a d i o l o g i c a l

f  Lhat  t rac t ,  conducted  Ju ly  and August  1983,  i s  the  sub jec t  o f

r e  2  i s  a  p l o t  p l a n

rough ly rec tangu la r  i n  shape

t e l y  8 . 8 4  h e c t a r e s .

ad and Lut ts  Road

d  i r e c t  i a long the  nes tern

o f  Energy 's  NFSS is

SITE DESCRIPTION

of  o f f -s i te  p roper ty  X .  The proper ty  i s

(approx ina te ly  223 s  x  404 n)  and occup ies

M St ree t  fo rms the  nor thern  boundary ;  West

t raverse  the  proper ty  in  the  nor th /south

a n d  e a s t e r n  p e r i m e t e r s ,  r e s p e c t i v e l y .  T h e

loca ted  to  the  south  o f  p roper ty  X .

aPProx

Pat ro  I

n

n tDepar t



F a

f rou  th

p r o p e r t

ro id -197

d i s r e p a

w i t h  h e

nor th -s

i l i t i e s ,  p r e v i o u s l y  u s e d  f o r  t r e a t m e n E  o f  s a n i E a r y  s e w a g e  e f f l u e n t s

Lake Ontar io  Ordnance Works ,  a re  loca ted  near  the  center  o f  the

.  0pera t ion  o f  t .he  sewage t rea tmeDt  p lan t  was  d iscont . inued in  the
' s ;  t h e  f a c i l i t i e s  h a v e  d e t e r i o r a t e d  a n d  a r e  i n  a  s t a t e  o f  g e n e r a l

r .  The proper ty  i s  p resent ly  unused and por t ions  are  overgro \dn

v b r u s h .  T h e  W e s t  D r a i n a g e  D i t c h  p a s s e s  t h r o u g h  t h e  p r o p e r t y  i n  a

d i r e c t i o n .  A  c h a i n  l i n k  f e n c e  r e s t r i c t s  a c c e s s  t o  t h e  s i t e .

re  i s  no  ev idence o f  con taminated  \das te  bur ia l  o r  s to rage on

X;  however ,  pas t  surveys  have ident i f ied  e leva ted  d i rec t  rad ia t ion

Iong the  West  Dra inage D i tch  and near  the  southern  proper ty

.1 -3  Prev ious  runof f  f rom res idues  s to red  on  the  NFSs has  been

as the  source  o f  con taminat ion  in  the  West  Dra inage D i tch .

rad ia t ion  leve ls  on  the  sout ,hern  por t ion  o f  the  proper ty  a re

t o  b e  d u e  t o  r a d i o a c t i v e  m a t e r i a l s  s t i l 1  p r e s e D E  o n  t h e  a d j a c e n t

gove rnmen t  s i t e .  E leva ted  l eve l s  have  a l so  been  noEed  nea r  seve ra l

s  o f  t he  se \ rage  t rea tnen t  p lan t .  The  sou rce  o f  t hese  h ighe r  l eve l s

tu ra l l y  occur r ing  rad ionuc l ides  in  rock  used as  f i l l  and  fo r  cover

roads  a d  park ing  areas .

u t h

Th

p r o p e r t

l  eve  1s

boundar

ind ica t

E leva t

be1 iev

f  ede ra l

b u i l d i

nay be

Rad io lo

(onau) ,

a  c  co rd

Energy '

p lan  ar

SURVEY PROCEDURES

comprehens i ve  sun rey  o f  o f f - s i t e  p rope r t y  X  was  pe r fo rmed  by  Ehe

i c a l  S i t e  A s s e s s n e n t  P r o g r a m  o f  O a k  R i d g e  A s s o c i a t e d  U n i v e r s i t i e s

du r i ng  the  pe r i od  o f  Ju l y  and  Augus t  1983 .  The  su rvey  l t as  i n

ce  w i th  a  p lan  da ted  March  I  8 ,  I  983 ,  app roved  by  t he  Depar tmen t  o f

O f f i ce  o f  Nuc lea r  Ene rgy .  The  ob jec t i ves  and  p rocedu res  f rom Eha t

p r e s e n t e d  i n  t h i s  s e c t i o n .

Th

o f  t h e

anY,  on

o b j  e c t i v e

a d i o  I o g i c a l

o f  t he  su rvey  l r as  t o  p rov ide  a  comprehens i ve  assessnen t

c o n d i t i o n s  a n d  a s s o c i a t e d  p o t . e n t i a l  h e a l t h  e f f e c t s ,  i f

R a d i o l o g i c a l  i n f o r m a t i o n  c o l l e c t e d  i n c l u d e d :proper ty  X .



I t

sanpl in

Nationa

surveys

d i rec t  rad ia t ion  exposure  ra tes  and sur face  be ta-garnma dose

r a t e s ,

l o c a t i o n s  o f  e l e v a t e d  s u r f a c e  r e s i d u e s ,

concent ra t ions  o f

concent ra t ions  o f

rad ionuc l ides  in  sur face  and subsur face  so i l ,

rad ionuc l ides  in ground water,  and

concent ra t ions  o f  rad ionuc l ides  in  sed iment  and water  f rom

s e w a g e  t r e a t n e n t  p l a n t  f a c i l i t i e s .

shou ld  be  no ted  tha t  the  survey  d id  no t  inc lude measurements  and

of  the  West  Dra inage D i tch .  The d i tch  is  be ing  c leaned by  Bechte l

,  I n c . ,  a n d  t h a t  o r g a n i z a t i o n  w i l l  b e  r e s p o n s i b l e  f o r  r a d i o l o g i c a l

fo l lon ing  the  c lean ing .

Brush and weeds l rere c leared as needed to prov ide access for

gr idding and surveying.  This operat ion was per formed by Modern

L a n d f i l l ,  I n c . ,  o f  M o d e l  C i t y ,  N Y ,  u n d e r  s u b c o n t r a c t .

Under  subcont rac t ,  Mc ln tosh  and Mc ln tosh  o f  Lockpor t ,  NY,

es tab l i shed a  40  n  g r id  sys tem.  Th is  g r ' id  i s  shown on F igure  3 .

Gamgla exposure rate Beasurements were made at the surface and at

I  m above the  sur face  a t  40  rn  g r id  in te rva ls .  Measurements  were

per fo rmed us ing  por tab le  ganma NaI  (T1)  sc in t i l l a t ion  survey

ueters .  Convers ion  o f  these measurements  to  exposure  ra tes  in

mic roroentgens  per  hour  (uR/h)  l tas  in  accordance w i th  c ross

ca l ib ra t ion  w i th  a  p ressur ized  ion iza t ion  chamber .

Beta-ganma dose rate measurements were per formed I  cm above the

su r face  a t  40  n  g r i d  i n te rva l s .  These  t reasu re loen ts  we re



conducted using thin-window Q ngl cn2) G-M detectors and

p o r t a b l e  s c a l e r / r a t e m e t e r s .  M e a s u r e m e n t s  w e r e  a l s o  o b t a i n e d

wi th  the  de tec tor  sh ie lded to  eva lua te  cont r ibu t ions  o f

non-penet ra t ing  be ta  and low-energy  gamma rad ia t ions .  Meter

read ings  were  conver ted  to  dose ra te  in  mic rorads  per  hour

(urad /h)  based on  c ross  ca l ib ra t ion  w i th  a  th in -w indov

ion iza t ion  chamber .

Sur face  (0 -15  cn)  so i l  samples  o f  approx i roa te ly  I  kg  each were

c o l l e c t e d  a t  4 0  n  g r i d  i n t e r v a l s .

Walkover  sur face  scans  were  conducted  a t  1 -2  m in te rva ls  over

a l l  a c c e s s i b l e  a r e a s  o f  t h e  p r o p e r t y . Portable ganrna

sc in t i l l a t ion  survey  Eeters  were  used fo r  these scans .  Locat ions

of  e leva ted  contac t  rad ia t ion  leve ls  were  no ted  (see F igure  4)

and sur face  exposure  ra tes  were  Eeasured a t ,  these loca t ions .

A t  s e l e c t e d  l o c a t i o n s  o f  e l e v a t e d  s u r f a c e  r a d i a t i o n  l e v e 1 s ,

beta-ganna dose rates and exposure rates at I  n above the

sur face  were  a lso  measured.  Sur face  so i l  samples  were  ob ta ined

f rom these loca t ions  and,  fo l low ing  sarnp l ing ,  the  sur face

exposure  leve ls  r re re  reneasured to  eva lua te  the  e f fec t i veness  o f

sha l low sanp l ing  on  remova l  o f  the  rad ia t ion  source .

Detec t ion  Sc iences  Group o f  Car l i s le ,  MA,  per fo rmed ground

penet ra t ing  radar  surveys  a t  loca t ions  o f  p roposed subsur face

inves t iga t ions  to  ident i f y  the  presence o f  underground p ip ing  or

u t i l i t i e s  w h i c h  w o u l d  p r e c l u d e  b o r e h o l e  d r i I l i n g .

Boreho les  ne re  d r i l l ed  t o  p rov ide  a  mechan i sm fo r  l ogg ing

subsu r face  d i rec t  r ad ia t i on  p ro f i l es  and  co l l ec t i ng  subsu r face

so i l  and  wa te r  samp les .  Bo reho les  we re  d r i l l ed  by  S i t e

E n g i n e e r s ,  I n c . ,  o f  C h e r r y  H i l l ,  N J ,  u s i n g  a  t r u c k  m o u n t e d  2 0  c m

d iame te r  ho  l l ow-s tem auge r .  Seven  ho les  l t e re  d r i l l ed  a t

l oca t i ons  se lec ted  Eo  be  rep resen ta t i ve  o f  t he  ave rage  P roPer t y



I '
I

A gamma scan o f  the  boreho les  was per fo rned to  ident i f y  e leva ted

r a d i a t i o n  1 e v e 1 s ,  w h i c h  w o u l d  i n d i c a t e  s u b s u r f a c e  r e s i d u e s .

Rad ia t ion  pro f i les  in  the  boreho les  were  de temined by  measur iug

ganma rad ia t iou  a t  15-30  cn  in tenra ls  be tween the  sur face  and

Ehe ho le  bo t ton .  A  co l l inaLed gamma sc in t i l l a t , ion  de t ,ec to r  and

p o r t a b l e  s c a l e r  w e r e  u s e d  f o r  t h e s e  m e a s u r e u e n t s .

c o n d i t i o n s ;  n i n e  h o l e s  w e r e  d r i l l e d

h a v i n g  e l e v a t e d  d i r e c t  r a d i a t i o n  1 e v e 1 s .

boreho les  are  shown on F igure  5 .

boreho le  w i th

i n  a r e a s  i d e n t i f i e d  a s

T h e  l o c a t i o n s  o f  t h e s e

f rom four  of  the

of  approximately

i n  t he  ho les  by

an ORAU designed

w e r e  c o l l e c t e d  f r o m  f a c i l i t i e s  o f

Locat ions  o f  these samples  are

gamma spectrometry.

a l t hough  spec t ra  l r e re

ganma emi t t e r s .  Wa te r

One  wa te r  samp le  was

A sample  o f  the  ground water  was co l lecEed

boreho les  us ing  a  hand ba i le r .  So i l  samples

1 kg  each were  co l lec ted  f rom var ious  depths

scrap ing  the  s ides  o f  each

sanp l ing  too l .

Sanp les .o f  sed iment  and water

the se\dage treatuent plant.

ind ica ted  on  F igure  6 .

Twenty  so i l  samples  and seven water  samples  were  co l lec ted  f rom

the Le l r i s ton  area  (bu t  no t  on  the  NFSS or  assoc ia ted  o f f -s i te

proper t ies )  to  p rov ide  base l ine  concent ra t ions  o f  rad ionuc l ides

for  compar ison  purposes .  D i rec t  background rad ia t ion  leve1s

nere  measured a t  loca t ions  where  base l ine  so i l  samples  \Jere

co l lec ted .  The loca t ions  o f  the  base l ine  samples  and background

Eeasurements  a re  shown on F igure  7 .

s and In a t i o n  o f  R e s u l t s

So 1 and sediment samples were analyzed by

26 nas  the  ura jo r  rad ionuc l ide  o f  conceru ,

f o r  U - 2 3 5 ,  U - 2 3 8 ,  C s - I 3 7 ,  T h - 2 3 2 ,  a n d  o t h e r

yzed fo r  g ross  a lpha and be ta  concenEra t ions .

Iyzed for Ra-226.

Radiuu-

rev ]-ew

was ana

a l so  an



i s  con t

fo rmer l

Re

i t i ona l  in fo rmat ion  concern ing  ana ly t i ca l

ined in  Append ix  A .

u l ts  o f  th is  survey  qrere  compared to  the

u t i l i z e d  r a d i o a c t i v e  m a t e r i a l s  h a n d l i n g

equ ipnent  and procedures

a p p l i c a b l e  g u i d e l i n e s  f o r

s i t e s ,  w h i c h  a r e  p r e s e n t e d

in Ap i x  B .

s o i l ,  d

are  Pre

t o  1 .18

Eyp ica 1

Tab le  I

t o  I  . 8 7

These a

(  typ ica leve ls  fo r  th is  a rea  o f  New York) . Concent ra t ions  o f

rad io l i d e s  i n  s o i l  \ r e r e :  R a - 2 2 6 ,  ( 0 . 0 9  t o  L . 2 2  p C L l g  ( p i c o c u r i e s  p e r

- 2 3 5 ,  < 0 . 1 4  r o  0 . 4 6  p c i l e ;  U - 2 3 8 ,  < 2 . 2 0  E o  6 . 2 6  p c i / g i  T h - 2 3 2 , 0 . 3 2

p C i / e ;  a n d  C s - l 3 7 ,  ( 0 . 0 2  t o  f . 0 5  p C i / g .  T h e s e  c o n c e n t r a t i o n s  a r e

o f  the  rad ionuc l ide  leve ls  normal ly  encountered  in  sur face  so i l s .

ioac t iv i t y  leve ls  in  base l ine  na ter  samples  are  presented  in

B.  The gross  a lpha and gross  be ta  concent ra t ions  ranged f ro rn  0 .55

p C i / 1  ( p i c o c u r i e s  p e r  l i t e r )  a n d  ( 0 . 6 3  t o  L 4 . 3  p C L l  1 ,  r e s p e c t i v e l y .

e  typ ica l  o f  concent ra t ions  normal ly  occur r ing  in  sur face  water .

g r a n ) ;

RESULTS

ls  and Bas

kground exposure  ra tes  and base l ine  rad ionuc l ide  concent ra t ions  in

te rmined fo r  20  loca t ions  (F igure  7)  in  the  v ic in i ty  o f  the  NFSS,

ented  in  Tab le  1 -A.  Exposure  ra tes  ranged f ro rn  6 .8  to  8 .8  uR/h

ec t  rad ia t i on  l eve1s ,  sys tema t i ca l l y  measu red  a t  40  rn  g r i d

s ,  a re  p resen ted  i n  Tab le  2 .  The  ganma exposu re  ra tes  a t  I  m  above

a c e  r a n g e d  f r o m  6  t o  1 2  u R / h  ( a v e r a g e  8  u R / h ) .  A t  s u r f a c e  c o n t a c t ,

s  r a n g e d  f r o n  6  t o  1 3  u R / h  ( a v e r a g e  8 u R / h ) .  B e t a - g a m m a  d o s e  r a t e s

ron  6  to  47  v rad /h  (average I9  u rad /h) .  Measurements  per fo rmed

detec tor  sh ie lded averaged approx imate ly  20 'A  less  than those w i th

i e l d e d  d e t e c t o r .  T h i s  i n d i c a t e s  o n l y  a  s m a l l  p o r t i o n  o f  t h e

dose ra te  i s  due to  nonpenet ra t ing  be ta  o r  low-energy  photon

D i

ln te rva

the sur

the  ra t

ranged

wi th  th

the un

sur face



r a d i a t  i

the sou

n s .  D i r e c t  r a d i a t i o n  l e v e l s  w e r e  g e n e r a l l y  s l i g h t l y  h i g h e r  n e a r

h  c e n E r a l  p o r t i o n  o f  t h e  p r o p e r t y .

wa lkover  survey  ident i f ied  f i ve  genera l  a reas  and add i t iona l  sna l l

s p o t s  h a v i n g  e l e v a t e d  s u r f a c e  r a d i a t i o n  l e v e l s .  T h e s e  l o c a t i o n s

c a t e d  o n  F i g u r e  4  a n d  a s s o c i a t e d  d i r e c t  r a d i a t i o n  l e v e l s  a r e

in  Tab le  3 ConEact ganma exposure rates ranged frorn 12 to

The roax imum leve l  was  a t  g r id  loca t ion  3925,  352W -  th is  loca t ion

in  a  la rger  a rea  o f  genera l l y  e leva ted  rad ia t ion  leve1s .  The

exposure  leve l  a t ,  I  u  above the  sur face  was 26  uR/h ,  a lso  measured

same loca t ion .  Contac !  beEa-gamma dose ra tes  ranged f rom 20 to

/ n .  T h e  h i g h e s t  d o s e  r a t e  w a s  m e a s u r e d  a t  g r i d  p o i n t  L 7 2 5 , 3 5 0 W ;

/n .  Sanp l ing  was per fo rmed a t  twe lve  o f  these areas  o f  e leva ted

ad ia t ion .  Th is  sanap l ing  was no t  e f fec t i ve  in  corop le te ly  remov ing

ce o f  the  rad ia t ion  leve ls ;  a t  some loca t ions  the  leve ls  reua ined

d or  inc reased s l igh t ly  fo l low ing  saup le  remova l .

had the  h ighes t  leve l  o f  U-238 a t  29 .7  p0 i ' lg .  Sanp le  85

2.37  p9 t /g  o f  Cs- l37 .  There  \ re re  no  s ign i f i canE concent raE ions

rad ionuc l ides  no ted  in  these samples .

i s o  1 a t

a r e  I

P r e s  e n t

8 4  u R / h

lras ld]-

Illax]-ItrUm

a t  t h i s

220 vt

d i rec t

the sou

unchang

280 ura

t he  do ra te  measu red  a t  t he  l oca t i on  o f  t he  h ighes t  ganna  exposu re  l das

l i d e

Ta le  4  l i s ts  the  concent raE ions  o f  rad ionuc l ides  measured in  sur face

so i  I om 40 n gr id intervals.  These samples contained Ra-226

a t i o n s  r a n g i n g  f r o m  0 . 4 1  t o  4 . 2 L  p 9 i l g .  F i f t e e n  o f  t h e  8 2

ic  samples  exceeded the  range o f .  Ra-226 in  base l ine  so i l  sarnp les .

a t ions  o f  o ther  rad ionuc l ides  were  no t  s ign i f i can t ly  d i f fe ren t  f rom

the base l ine  saup les .

les  f rom loca t ions  o f  e leva ted  contac t  rad ia t ion  leve ls  conta ined

Mos t  o

Sanp Ie

samp le

o n c e n t r a t i o n s  r a n g i n g  f r o m  7 . 5 5  t o  3 4 9  p c i l g  ( s e e  T a b l e  5 ) .  T h e

leve l  o f  Ra-226 I ras  in  sanp le  83  f ron  gr id  loca t ion  L725,350W.

the  saup les  a lso  conta ined e leva ted  leve ls  o f  U-235 and U-238.

conta ined the  max imum V-235 concent ra t ion  o f  L7  .4  p9 i l  g ;

concent

sys teEa

Concent

t hose

Ra-226

maxisluu

con ta  I

o f  o t h e



Re

ind i  ca t

na tura l

g rave  I

a c t i v i t

con tam l

d a t a

sur face

and Th-

a t ive  concent ra t ions  o f  Ra-226 and U-238 in  saup les  85  and 86

tha t  the  source  o f  con tamina l ion  a t  these loca t ions  Eay  be

y  occur r ing .  Both  o f  these samples  l re re  ob ta ined in  a reas  where

rock  have been used as  f i l l  na ter ia l ,  fo l low ing  cons t ruc t ion

sc in t i l  la t ion  measurenents  per fo rmed

t ion  was l in i ted  to  the  upper  f5 -30

not  used to  quan i t i f y  rad ionuc l ide

so i l  because o f  the  vary iug  ra t ios  o f .  Ra-226,  V-235,  U-23 8 ,  Cs-137,

3 2  o c c u r r i n g  i n  s o i l s  f r o n  t h i s  s i t e .

l L ,  r e s p e c t i v e l y  ( s e e  T a b l e  7 ) .  A  w a t e r  s a m p l e ,  c o l l e c t e d  f r o m  a

assoc ia ted  w i th  t he  sewage  t rea tmen t  p lan t ,  con ta ined  a  g ross  a lpha

i n  boreho les  ind ica ted  tha t

cm o f  so i l .  Gamua logg ing

concent ra t ions  in  the  sub-

Ta 1e 6  presents  the  rad ionuc l ide  concen l ra t ions  measured in  so i l

f r o m  b o r e h o l e s . Boreho les  l t l  to  H7 ,  loca ted  to  p rov ide

ta t i ve  coverage o f  the  proper ty ,  d id  no t  con ta in  rad ionuc l ide

a t i o n s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  b a s e l i n e  s o i l  c o n c e n t r a t i o n s .

s  H8 th rough H l5  were  a t  loca t ions  se lec ted  on  t ,he  bas is  o f

d i rec t  rad ia t ion  leve ls  measured ia  the i r  v ic in i ty .  Boreho le  HI I

a ted  near  the  West  Dra inage D i tch ;  i t  conEa ined no  e leva ted

l i d e  l e v e l s .  0 f  t h e  o t h e r  b o r e h o l e s ,  o n l y  H I 5 ,  a t ,  g r i d  l o c a t i o n

,  con ta ined a  subsur face  Ra-226 concent ra t ion  exceed ing  15  pCi /g .

The hig s t  subsur face  Ra-226 leve l  a t  th is  loca t ion  was 17  .9  p0 i /g  a t  the

1 5  c n pth .  A t  30  cn  the  leve l  o f  Ra-226 in  th is  boreho le  decreased Eo

12 .8  pc le .

de  Concen t ra t i ons  i n  Wa

er  ob ta ined  f rom fou r  o f  t he  bo reho les  con ta ined  g ross  a lpha  and

g r o s s e t a  c o n c e n t r a t i o n s  r a n g i n g  f r o m  0 . 5 5  t o  4 . 5 4  p c i l  I  a n d  L . 2 5  t o

samp les

r e P r e s e

concent

Boreho I

e  l eva t

\das 1o

rad ionu

3  9 2 S ,  3

6 .23  pc

manho le



c o n c  e n t a t i o n  o f

T h i s I e  a l s o

7 , 0 4  p 0 i /  I  a n d  a  g r o s s

c o n t a i n e d  0 . 2 6  p C i / 1  o f

b e t a  c o n c e n t r a t i o n  o f  1 6 . 0  p C i / f .

R a - 2 2 6 .

ns  in rom S

Ra i o n u c l i d e  c o n c e n t r a t i o n s  i n  s e d i n e n t  s a m p l e s  f r o m  f a c i l i t i e s  i n  t h e

r e a t n e n t  p l a n t  a r e  p r e s e n t e d  i n  T a b l e  8 .  S a m p l e s  S D l 0  a n d  S D l l

o u t f a l l  s e t t l i n g  t a n k  c o n t a i n e d  U - 2 3 8  c o n c e n t r a t i o n s  o f  7 5 . 3  a n d

/ g ,  r e s p e c t i v e l y .  S a m p l e s  f r o m  E h e  C h l o r i n a t i o n  P i t  a n d  R u n o f f

s o  h a d  s l i g h t l y  e l e v a t e d  V - 2 3 8  l e v e l s . The maximum Ra-226

a t i o n  i n  t h e s e  s a m p l e s  w a s  3 . 7 0  p C L l g  i n  t h e  0 u t f a 1 1  S e t t l i n g  T a n k

;  t h i s  s a m p l e  a l s o  h a d  t h e  h i g h e s t  l e v e l s  o f  C s - I 3 7  ( 4 . 9 3  p C L / g )

and Th- 3 2  ( I . 7 3  p C i / g ) .  O t h e r  f a c i l i t i e s  i n  t h i s  p l a n t  d i d  n o t  c o n t , a i n

rad ionu l i d e  c o n c e n t r a t i o n s  d i f f e r i n g  f r o m  b a s e l i n e  l e v e 1 s .

COMPARISON OF RESULTS WIIU GUIDELINES

sewage

f rou  th

3 2 . 5  p C

Tank a

concen t

sedimen

NFSS ar

ground

l e v e l .

app l  i ca

Th g u i d e l i n e s  a p p l i c a b l e  t o

presented  in  Append ix  B .

ur face  on  proper ty  X  are

The average leve l  o f  8  uR/h

I e  t o  o p e n  l a n d  a r e a s .

as  o f  sur face  contaminaEion ,  iden t i f ied  by  the  wa lkover  scan,

Ra-226 concent ra t ions  in  excess  o f  the  5  pc i /g  gu ide l ine .  Many o f

eas  o f  con taminat ion  are  smal l  and iso la ted ;  averaged over  an  area

2 th"  resu l t ing  concent raE ion  o f  Ra-226 wou ld  sa t is fy  the  c r i te r ia

I  g  above background.  Two areas  o f  genera l  con taro ina t ion  a t

, 2 8 8 - 2 9 3 W  ( n e a r  t , h e  s e a T a g e  t , r e a t m e n t  p u m p h o u s e )  a n d  3 5 5 - 4 0 4 5 ,

(  i n  Ehe  sou th  cen t ra l  po r t i on  o f  t he  s i Le )  wou ld  exceed  the

c r i t e r i a .  The  a reas  exceed ing  the  Ra-226  c r i t e r i a  concenEra t i ons

n  o n  F i g u r e  8  a n d  t h e  g r i d  l o c a t i o n s  l i s t e d  o n  T a b l e  9 .  T h e r e  a r e

c e  s o i l  a r e a s  e x c e e d i n g  c r i t , e r i a  f o r  o t h e r  r a d i o n u c l i d e s .

c l e a n u p  o f  t h e  o f f - s i t e  p r o p e r t i e s  a t

A11 bxposure  ra tes  a t  I  u  above the

less  t ,han 20  uR/h  above the  background

i s  w e l l  b e l o w  t h e  g u i d e l i n e  o f  6 0  u R / h

Ar

con ta in

t h e s e  a

o f  100

o f 5

230-23

340-36

)  p u r /  g

a r e  s

no surf

q

contam

sur face  measu remen ts  and saurpl ing indicate that  Ehe Ra-226

t h e  1 5  p c r / g  g u i d e l i n e .t i on  be low  I  5  cn  i s  w i t h i n
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Water

Ra-226.

ident  i f

the av

w i t h i n

S t o r a g e

inc lu

and ana

subsu r f

at  t r  ibu

Tab I  e

deep wo

are mai

removal

t h i s  p

is  no

a f f e c t i

Ra i onuc l ides  in  subsur face  water  a re  w i th in  the  EPA In te r in  Dr ink ing

a n d a r d  o f  I 5  p C i / I  g r o s s  a l p h a ,  5 0  p C i / 1  g r o s s  b e t a ,  a n d  3  p c i / 1

les  o f  sed iment  f rom the  se t rage Ereatnent  p lan t  fac i l  i t i es ,

e leva ted  leve ls  o f  U-238,  in  the  0u t fa11 Set t l ing  Tank ;  however ,

age concent ra t ion  is  be low 75 p9 i lg .  Other  sed iments  rvere  a lso

h e  c o n c e n t r a t i o n  g u i d e l i n e s  f o r  a l l  r a d i o n u c l i d e s .

SUMI'{ARY

rehens ive  survey  o f  o f f -s i te  p roper ty  X  a t  the  N iagara  Fa l l s

S i te  was conducted  dur ing  Ju ly  and August  f9$ .  The survey

sur face  rad ia t ion  scans ,  measurements  o f  d i rec t  rad ia t ion  1eve1s ,

yses  o f  rad ionuc l ide  concent ra t ions  in  sur face  and subsur face  so i l ,

ce  water ,  and sewage t rea tment ,  p lan t  sed iments .

survey ident i f ied areas of Ra-226 contaninat ion in surface soi l

ab le  Eo prev ious  MED/AEC ac t iv i t ies  a t  th is  s i te  (see F igure  8  and

o f

Two general  areas of approximately 25 m2 and 980 n2 and 15 cn

requ i re  remova l  o f  a  to ta l  o f  about  150 n3  o f  so i l .  Other  a reas

smal l  i so la ted  spots ;  each o f  these cou ld  be  e l in ina ted  by  the

smal l  ,mounts  (<1  n3)  o f  sur face  so i l .

Th

1 d

1 y

A1 hough there

p e r t y ,  t h e

idence  tha t

ad j  acen t

are  smal l  a reas  o f  con taminated  res idues  on  porE ions  o f

contaminants  do  no t  pose po ten t ia l  hea l th  r i sks .  There

the  ur ig ra t ion  o f  the  rad ioac t ive  na ter ia ls  i s  adverse ly

proper t ies  o r  the  ground water .

1 0
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Map of  Niagara Fal ls
Lew is ton ,  New York ,
P rope r t y  X .
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O f  f - S  i t e
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TASLE I-B

MDIONUqLIDE CONCENIRATIONS IN BASELINE WATER SAMPLES

cationa

Range

Radionuc l ide  Concent ra t ions  (pc i /1 )
Gross  A lpha Gross  Beta

I.r1
w2
I,l3
I.t4
w5
I,I6
w7

0 .95  +  0 .93  b
0 .95  I  0 .94
0 .55  3  0 .78
0 .63  +  0 .89
0 .73  +  0 .68
1 .87  a  1 .84
1 .16  +  0 .65

0 .55  ro  1 .87

4 .79  y  L .75
9 .17  +  l . 3 l
2 .73  X  L  . 05

,5 .37  +  t . t 7
<0 .54

14 .3  !  2 .4
<0 .63

<0 .53  t o  14 .3

fe r  to  F igure  7 .
r ro rs  axe  2o  based on count ing  s ta t i s t i cs .

2 0



TABTE 2

DIRECT RADIATION LEVELS SYSTEMATICALLY MEASURED
AT 40 M GRID INTERVALS

Gr
Loca

d
ion

Gamma Exposure
R a t e s  a t  I  m A b o v e

Ehe Sur face
( u  R / h )

Gauna Exposure
Rates  a t  the

Sur face
(u  R/h)

Beta-Ganma
Dose Rates at I  cm
Above Ehe Surface

(u  rad lh )

8
L7
l3
L2

8
2T
l9

10
8

L7
28
24
19
16

I20
120
L20
I20
120
120
120

160
160
160
160
160
t60
160

240
280
320
350
380

2L2
240
280
320
350
400
435

2L2
240
280
320
360
400
435

2L2
240
280
320
360
400
438

212
240
280
320
360
400
436

7
6
6
6

30

19
24
37
30
38
L2
2L

25
32
29
2L

9
9

L4

15
13

8

6
6
6
6
7

9
9

10
7
8
9
8

9
8

l l
8
8
8
8

8
8
9
9
8
8
8

8
8
9
9
9
8
8

8
9
8

5
6
6
6
7

8
9
9
I

8
8
8

8
I

t 0
8
8
8
7

8
7
9
I
8
8
7

I
7
9
8
8
I
8

7
8
8

2L2
240
280

40
40
40
40
40
40
40

80
80
80
80
80
80
80

0
0
0
0
0

200
200
200

2 I



TABLE 2,

DIRECT MDIATION LEVEI,S
AT 40 M GRID

c o n t .

SYSTE},IATICALLY MEASURED
INTERVALS

Gr d
ion

Gamma Exposure
R a t e s a t l n A b o v e

the  Sur face
( un/n)

Gauna Exposure
Rates  a t  the

Sur face
(u n/n)

Beta-Ganna
Dose Rates at I  cm
Above the Surface

(  u rad /h)

Loc

200
200
200
200

240
240
240
240
240
240
240

280
280
280
280
280
280
280

320
320
320
320
320
320
320

360
350
360
350
360
360
350

320
360
400
440

212
240
280
320
360
400
438

2L2
240
280
320
350
400
432

2L2
240
280
320
350
400
432

2L2
240
280
320
360
400
428

2L2
240
280
320

7
28
11

9

8
9

47
6
9

26
2 I

2 l
24
24
13
11
32
I2

9
23
23

8
27
22
I3

7
9
7
I

8
9

l0
6
9
8
8

8
8
8
7
7
7
8

9
8

10
8
8
9
7

9
23
24

9

8
8

L2
l0
l 3

9
8

9
9

l l
9

8
8

r0
8
8
9
7

8
8

L2
l0
L2

9
8

8
8

t l
8

400
400
400
400

7
9
1
I

7

8
8

l0
6
8
7
8

8
8
9
7
7
8
8

l6
22
24
24
29
29

8

22


