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1.0 INTRODUCTION

A rad io log ica l  su rvey  o f  3  Hancock  S t ree t ,  Lod i ,  Nehr  Je rsey  vJas

conduc ted  dur ing  December  1984  and  January  1985  by  Bech te l  Na t iona l '

fnc .  (BNI ) .  Th is  su rvey  was  par t  o f  the  For rner l y  U t i l i zed  S i tes

Remed ia l  Ac t ion  Program,  a  U .S .  Depar tment  o f  Energy  (oOn)  e f fo r t  to

iden t i f y ,  c lean  upr  o r  o therw ise  con t ro l  s i tes  where  low- leve l

rad ioac t i ve  con tamina t ion  (exceed ing  cur ren t  gu ide l ines )  rema ins

f rom the  ear l y  years  o f  the  na t ion 's  a tomic  energy  p rogram.  A

screen ing  survey  had  p rev ious ly  been  per fo rmed by  the  Oak  R idge

Nat iona l  Labora to ry  (ORNL)  to  de te rn ine  rad io log ica l  cond i t i ons  in

areas  near  the  Stepan Company ( fo rmer ly  the  Maywood Chemica l  Works)

tha t  were  suspec ted  o f  hav ing  become con tamina ted  as  a  resu l t  o f  the

thor ium and  la re  ear th  p rocess ing  opera t ions  a t  the  p lan t  be tween

1916 and  1956  (Re f .  I ) .  Rad ia t ion  leve1s  in  excess  o f  no rma l

background  were  iden t i f i ed  on  severa l  p roper t ies  dur ing  the  ORNL

survey .  DOE regues ted  tha t  BNf  per fo rm a  charac te t i za t ion  su rvey  on

those  p roper t ies  and  on  ad jacen t  p roper t ies  tha t  BNf  personne l

suspec ted  o f  be ing  con tamina ted .  The  p roper ty  a t  3  Hancock  S t ree t

i s  one  o f  the  la t te r .

2.0 SURVEY UETEODS

A wa lk -over  scann ing  survey  o f  the  en t i re  p roper ty  was  made us ing  an

unsh ie lded  2 - in .  x  2 - in .  sod ium iod ide  (Nar )  de tec to r  (Eber I ine

SPA-3) .  Concur ren t l y ,  a  6 - f t  measurement  g r id ,  t i ed  to  the  s ta te

coord ina te  sys tem,  was  es tab l i shed ,  and  sys temat i c  neasurements  o f

the  gamna rad ia t ion  leve1s  $ re re  taken  a t  the  g r id  in te rsec t ions .

These  measure rnen ts  were  made w i th  a  cone-sh ie lded  SPA-3  pos i t i oned

30  cm above  the  g round .

The  resu l t s  o f  the  ins t rument  measurements  h te re  used  to  se l .ec t  the

Ioca t ions  a t  wh ich  to  samp le  bo th  su r face  and  subsur face  so i1 .

These  a re  shown in  F igure  2 - I .  Sur face  so i l  samp les  (0 -15  cm)  were

taken  a t  15  loca t ions  and  subsur face  so i l  samp les  to  dep ths  o f  3  f t

v /e re  taken  f rom 12  loca t ions .  Boreho les  were  a lso  logged  us ing  the

unsh ie lded  SPA-3  de tec to r .
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FIGURE 2-1 LOCATIONS OF BOREHOLES, SOIL SAMPLES, AND PIC
MEASUREMENTS AT 3 HANCOCK STREET



Pressu r i zed  i on i za t i on  chamber  ( p fC )  measu re rnen t s  o f  t he  exposu re

ra te  a t  a  he igh t  o f  1  m  above  t he  g round  we re  made  a t  t he  l oca t i ons

shown  i n  F igu re  2 - I .

3 .0 SURVEY RESULTS

App l i cab le  f ede ra l  gu ide l i nes  f o r  ex te rna l  r ad ia t i on  exposu re  and

rad ionuc l i de  concen t ra t i ons  i n  so i l  have  been  summar i zed  i n

Tab le  3 -1 .  The  no rma l  backg round  l eve l s  f o r  t he  no r t he rn  New Je rsey

a rea  a re  p resen ted  i n  Tab1e  3 -2 .  These  da ta  a re  p rov ided  f o r

compar i son  w i t h  t he  su rvey  resu l t s  p resen ted  i n  t h i s  sec t i on .  A l t

d i r ec t  measu remen t  r esu l t s  p resen ted  i n  t h i s  r epo r t  a re  g ross

read ings ;  backg round  rad ia t i on  l eve l s  have  no t  been  sub t rac ted .
I

Simi 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  h re re  taken  f rom var ious
loca t ions  on  the  p roper ty  fo r  rad ionuc l ide  ana lyses .  Loca t ions  o f

the  su r face  samples -  (SS-#)  and  subsur face  samples  (BH-#)  a re  shown

in  F igure  2 - I ,  w i th  resu l t s  o f  l abora 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  n ine  sur face  and

subsur face  samples ,  i nd ica t ing  tha t  tho r ium-232-bear ing  res idues  a re

presen t  on  th is  p roper ty .

Gamma Rad ia t ion  Leve ls

Resu l t s  o f  the  gamma neasurements  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 ium-232  con tamina t ion .  Ganma exPosure

ra te  leve ls  up  to  20  t tg . /h  h rere  found on  th is  p roperLy .



TABLE 3 -1

SUMMARY OF APPLICABLE RADIAT ION GUIDEL INES FOR FUSRAP

Exposure  Cond i t ions Gu ide l i he  Va lue Guide l ine  Source

Ex te rna l  Ganma Rad ia t ion

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

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  mz a rea

5 pCi , /g  averaged over
the  f i r s t  15  cm o f
so i l  be low the  sur -
facer  15  pc i /g  when
averaged over  15-cn-
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 i tes
(Feb rua ry  1985 )

2A pR/h
above

backg round



TABLE 3-2

BACKGROUND RADIATION LEVELS FOR THE

NORTHERN NEW JERSEY AREA

Type  o f  Rad ia t i on
Measu remen t  o r  Samp le

Rad ia t i on  Leve l
o r  Rad ionuc l i de
Concen t ra t i ons

Gamrna exposure  ra te  a t  I  m above
f loo r  o r  g round  sur face  (pR lh )

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

Thor ium-232
Uran i  um-2  3  8
Radi um-226

. u  8 . 0 4

0. 9P
0 .  go
0 .  gb

aoot r  (ae f .  2 ) .

boRnr ,  (Re f .  3 ) .



TABLE 3 -3

RADIONUCLIDE CONCENTRATIONS IN  SURFACE SOIL  AT

3 HANCOCK STREET

SS-Number
Depth
( i n .  )

Rad ium-226
(pc i / g )

Thor iun-232
(pc i /g )

I
2
3
4
5
6
7
8
9
10
11
L2
13
I4
15

6
6
6
6
6
6
6
6
6
5
6
6
6
6
6

1.3
0 .9
0 .6
1 .4
0 .6

<  0 .5
<  1 .6

1 .0
1 .5

<  0 .5
1 .9
1 .0
2 .0

<  1 .3
r .2

4.6
5 .1

<  1 .5
4 .7
5 .9
6 .5

13 .5
13 .6
]3 .7
13 .8
rs .2

6.7
34 .1

3 .0
3 .8



TABLE 3-4

RADIONUCLTDE CONCENTRATIONS TN SUBSURFACE SOTL AT

3 HANCOCK STREET

BH-Number
Dep th
( f r )

Rad  i um-2  26
(pc |  /  g )

Thor  ium-232
(pc i /g l

1
I
1 .5
2
0 .5
I
I
I
1
1 .5
1 .5
1

1
2
3
4
5
6
7
8
9
10
11
I2

L.2
0 .6
0 .7
1 .3
0 .9
1 .3
0 .9
0 .9
1 .0
0 .5
4 .5
1 .0

2 .7
4 .0
4 .7
2 .2
2 .6
6 .7
1 .6
4 .0
1 .8
5 .9

g l .8
3 .4
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FIGURE 3-1 AREAS OF ELEVATED GAMMA RADIATION LEVELS AT
3 HANCOCK STREET



4.0 SUMI'{ARY

Measurements  taken  a t  3  Hancock  S t ree t  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 ium-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  were  measured .
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