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] . .0  INTRODUCTION

A rad io l og i ca l  su r vey  o f  123  Avenue  F ,  Lod i ,  New  . I e r sey  v ras

conduc ted  du r i ng  December  1984  and  Janua ry  I 985  by  Bech te l  Na t i ona l ,

r nc .  (Bn t ) .  Th i s  su rvey  was  pa r t ,  o f  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,  a  u . s .  Depa r tmen t  o f  Ene rgy  (oo r )  e f f o r t  t o
i den t i f y r  c l ean  up r  o r  o the rw i se  con t ro l  s i t es  whe re  l ow- l eve I

rad ioac t i ve  con tam ina t i on  (exceed ing  cu r ren t  gu ide l i nes )  r ema ins

f rom the  ea r l y  yea rs  o f  t he  na t i on ' s  a tom ic  ene rgy  p rog ram.  A
sc reen ing  su rvey  had  p rev ious l y  been  pe r f o rmed  by  t he  oak  R idge
Na t i ona l  Labo ra to r y  (ORNL)  t o  de te rm ine  rad io l og i ca l  cond i t i ons  i n
a reas  nea r  t he  S tepan  Company  ( f o rmer l y  t he  Maywood  Chemica l  Works )
t ha t  we re  suspec ted  o f  hav ing  become  con tam ina ted  as  a  resu l t  o f  t he

A

t ho r i um and  ra re  ea r t h  p rocess ing  ope ra t i ons  a t  t he  p l an t  be tween
1916  and  1956  (ne f .  1 ) .  Rad ia t i on  l eve l s  i n  excess  o f  no rna l
backg round  we re  i den t i f i ed  on  seve ra l  p rope r t i es  du r i ng  t he  ORNL

su rvey .  DOE regues ted  t ha t  BN f  pe r f o rm  a  cha rac te r i za l i on  su rvey  on

those  p rope r t i es  and  on  ad jacen t  p rope r t i es  t ha t  BNr  pe rsonne l
suspec ted  o f  be ing  con tam ina ted .  The  p rope r t y  a t  I 23  Avenue  F  i s
one  o f  t he  l a t t e r .

2.0 SURVEY I-IETHODS

A wa l k -ove r  scann ing  su rvey  o f  t he  en t i r e  p rope r t y  was  made  us ing  an

unsh ie l ded  2 - i n .  x  2 - i n .  sod ium i od ide  (Na r )  de tec to r  (Ebe r l i ne

sPA-3 ) .  concu r ren t l y ,  a  5 - f t  measu remen t  g r i d ,  t i ed  t o  t he  s ta te

coo rd ina te  sys ten ,  h tas  es tab l i shed ,  and  sys tema t i c  measu remen ts  o f

t he  gamna  rad ia t i on  1eve l s  we re  t aken  a t  t he  g r i d  i n t e r sec t i ons .

These  measu renen ts  h re re  made  w i t h  a  cone -sh ie l ded  SpA-3  pos i t i oned

30  c rn  above  t he  g round .

The  resu l t s  o f  t he  i ns t r umen t  measu remen ts  we re  used  t o  se lec t  t he

loca t i ons  a t  wh i ch  t o  samp le  bo th  su r f ace  and  subsu r face  so i l .
These  a re  shown  i n  F igu re  2 - I .  Su r f ace  so i l  samp les  (0 -15  cm)  we re

taken  a t  f i ve  Loca t i ons  and  subsu r face  so i l  samp les  t o  dep ths  o f

3  f t  we re  t aken  f r om f i ve  l oca t i ons .  Bo reho les  we re  a l so  l ogged

us ing  t he  unsh ie l ded  SPA-3  de tec to r .
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FIGURE 2-1 LOCATIONS OF BOREHOLES, SOIL SAMPLES, AND PIC
MEASUREMENTS AT 123 AVENUE F



Pressur i zed  ion iza t ion  chamber  (p rc )  measurements  o f  the  exposure
ra te  a t  a  he igh t  o f  I  m above  the  g round  were  made a t  the  loca t ions
shown in  F igure  2 - I .

3 .0  SURVEY RESULTS

App l i cab le  federa t  gu ide l ines  fo r  ex te rna l  rad ia t ion  exposure  and
rad ionuc l ide  concen t ra t ions  in  so i l  have  been  summar ized  in
Tab le  3 -1 .  The  norma l  background  1eve ls  fo r  the  nor thern  New Jersey
area  a re  p resen ted  in  Tab le  3 -2 .  These  da ta  a re  p rov ided  fo r
compar ison  w i th  the  su rvey  resu l t s  p resen ted  in  th i s  sec t ion .  A11
d i rec t  measurement  resu l t s  p resen ted  in  th i s  repor t  a re  g ross

read ings ;  background  rad ia t ion  leve ls  have  no t  been  sub t rac ted .
S im i la r l y ,  background  concen t ra t ions  have  no t  been  sub t rac ted  f rom
rad ionuc l ide  concen t ra t ions  measured  in  env i ronmenta l  samp les .

Sur face  and  Subsur face  So i l  Samples

Sur face  and  subsur face  so i l  samp les  v re re  taken  f rom var ious
Ioca t ions  on  the  p roper ty  fo r  rad ionuc l ide  ana lyses .  Loca t ions  o f
the  su r face  sanp les  (SS-* )  and  subsur face  samples  (BH-#)  a re  shown
in  F igure  2 - I ,  w i th  resu l t s  o f  Iabora to ry  ana lyses  p rov ided  in
Tab les  3 -3  and  3 -4 ,  respec t i ve ly .  Concen t ra t ions  o f  tho r ium-232
exceeded  the  DOE remed ia l  ac t ion  gu ide l ines  in  two  sur face  samples ,

ind ica t ing  tha t  tho r ium-232-bear ing  res idues  a re  p resen t  on  th is
p roper ty .

Gamna Rad ia t ion  Leve Is

Resu l t s  o f  the  gamma measurements  on  th is  p roper ty  show areas  where
gamma exposure  ra tes  a re  in  excess  o f  background  rad ia t ion  leve ls .
These  a reas  a re  shown in  F igure  3 -1 .  These  resu l t s  sugges t
loca t ions  o f  po ten t ia l  tho r iun -232  con tamina t ion .  Gamma exposure
ra te  leve ls  up  to  10  ln rzh  were  found  on  th is  p roper ty .



TABLE 3 -1

SUMMARY OF APPLICABLE RADTATION GUIDEL INES FOR FUSRAP

Exposure  Cond i t ions Gu ide l i ne  Va lue Gu ide l i ne  Sou rce

Ex te rna l  Gamma Rad ia t i on

Leve l  o f  ganna  rad ia -
t i on  a t  any  l oca t i on
on  a  s i t e  t o  be
re leased  f o r  un re -
s t r i c t ed  use

20  pR/h
above

backg round

5 p9 i /g  averaged over
the  f i r s t  15  cm o f
so i l  be low the  sur -
facer  15  pc i /9  when
averaged over  15-cm-
th ick  so i l  l ayers
more  than  15  cm be low
the  sur face

U.S .  DOE Gu ide l i nes
fo r  Res idua l  Rad io -
ac t i v i t y  a t  FUSRAP
and  Remo te  SFMP S i t es
(Feb rua ry  1985 )

U .S .  DOE Gu ide l i nes
fo r  Res idua l  Rad io -
ac t i v i t y  a t  FUSRAP
and  Remote  SFMP S iLes
(Feb rua ry  1985 )

Rad ionuc l i de  Concen t ra t i ons  i n  So i l
t

Max imum permiss ib le
concen t ra t ion  o f
rad ium-226  and
thor ium-232  in  so i l
above  background
leve ls  averaged  over
100  nz  a rea



rABLE 3_2

BACKGROUND RADIATION LEVELS FOR THE
NORTHERN NEW JERSEY AREA

Type  o f  Rad ia t i on
Measuremen t  o r  Samp1e

Rad iaL ion  Leve l
o r  Rad ionuc l i de
Concen t ra t  i ons

Garnma exposure  ra te  a t  1  m above
f loo r  o r  g round  sur face  (pn lh )

Concen t ra t ion  o f  rad ionuc l ides
in  so i l  (pc i /g l

Thor ium-232
Uran iun-238
nadi  um-226

p  8 . 0 4

0 .  gb
0 .  9b
0 .  gb

apon (nef .  2 ) .

bonnr ,  (Ref .  3 ) .



TABLE 3 -3

RADIONUCLIDE CONCENTRATIOI . IS IN SURFACE SOIL AT

123  AVENUE F

SS-Nunber
Dep th
( i n .  )

Rad ium-  2  26
(pc i / g )

Thor ium-232
(pc i /g l

1
2
3
4
5

6
6
6
5
6

< 1 . 3
0 .6

<L .2
<0 .9
<1 .1

10.  1
0 .6
5 .9

<2 .2
3 .1



TABLE 3 -4

RADIONUCLIDE CONCENTRATIONS IN SUBSURFACE SOIL AT

I23 AVENUE F

BH-Number
Depth
( f r )

Rad ium-226
(pc i /e)

Thor ium-232
(pc i /g l

I
2
3

I
o-2
0-2

0 .9
0 .8
0 .5

5 .2
2 .9

<  2 .5
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FIGURE 3-1 AREAS OF ELEVATED GAMMA RADIATION LEVELS AT
123 AVENUE F



4.0 SUtlt itARy

Measurements  taken  a t  123  Avenue  F  ind ica te  tha t  rad ioac t i ve
con tamina t ion  i s  p resen t  on  the  p roper ty r  p r imar i l y  f rom the
thor iun -232  decay  cha in  and  to  a  lesser  ex ten t  f rom the  u ran ium-238
decay  cha in .  Th is  con tamina t ion  i s  found  in  the  a reas  shown in
F igure  3 -1 .  concen t ra t ions  o f  rad ionuc l ides  s ign i f i can t l y  above
background  and  in  excess  o f  DoE gu ide l ines  s re re  measured .
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