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1.0 IWTRODUCTION 

- 

-_ 

- 

A radiological survey of 15 residential properties along Grove 
Avenue and Park Way, Rochelle Park, New Jersey was conducted by 
Bechtel National, Inc. from November 28 to December 9, 1983. The 
location of the properties is shown in Figure l-l. This survey 
was part of the Formerly Utilized Sites Remedial Action Program 
(FUSRAP), a U.S. Department of Energy (DOE) effort to identify, 
clean up, or otherwise control sites where low-level radioactive 
contamination, at concentrations in excess of DOE-approved 
limits, remains from the early years of the U.S. atomic energy 
program. The residential properties were suspected of being 
radioactively contaminated since they adjoin property now owned 
by Ballod Associates on which surface and subsurface radionuclide 
concentrations in excess of the DOE guidelines listed in Table 
l-l had been located during earlier surveys by Oak Ridge 
Associated Universities and Nuclear Safety Associates, Inc. 
(Refs. 1 and 2). This contamination originated from the 
processing of thorium ores between 1916 and 1956 by the Maywood 
Chemical Works (later purchased by Stepan Chemical) and consists 
primarily of thorium-232 and its daughters with some elevated 
concentrations of uranium-238 and its daughters. 

The primary objective of the 1983 survey was to locate the 
horizontal and vertical boundaries of radionuclide concentrations 
exceeding remedial action guidelines. This report describes the 
survey methods used and readings obtained on the property at 42 
Grove Avenue. 

2.0 SURVEY METHODS 

Several radiological survey techniques were used to locate areas 
of elevated radionuclide concentrations. Surface scans were 
conducted first to locate and map elevated radiation levels. 
These measurements were made with an unshielded Eberline SPA-3 
scintillation detector held approximately 6 in. from the ground 
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BALLOD PROPERTY 

STEPAN CHEMICAL PROPERTY 

FIGURE l-l LOCATION OF REStDENTiAL PROPERTiES SURVEYED 
ON GROVE AVENUE AND PARK WAY 
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-- TABLE l-l 
RESIDUAL CONTAMINATION GUIDELINES FOR FORMERLY UTILIZED 

-. SITES AND REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITESa 

Radionuclide 
Concentration in Soil 
(pCi/g above background)b8cad 

-- 

.~- 

- 

Natural Uraniume 

Uranium-238f 

Radium-226 
Thorium-2309 
Thorium-2329 

S 

75 

150 

5 pCi/g, averaged over the first 15 
cm of soil below the surface; 15 
pCi/g when averaged over any 15-cm- 
thick soil layer below the surface 
layer. 

_- 

t 
- 

aAdapted from DOE (Ref. 3). 

bin the event of occurrence of mixtures of radionuclides, the 
fraction contributed by each radionuclide to its guideline shall be 
determined, and the sum of these fractions shall not exceed 1. If 
both thorium-230 and radium-226 are present, only the one present 
in the highest concentration should be included in the sum. If the 
radium-226 concentration exceeds the thorium-230 concentration, the 
sum shall be evaluated by replacing the radium-226 concentration 
with the difference between the radium-226 and thorium-230 
concentrations. 

CThese guidelines represent unrestricted-use residual 
concentrations above background averaged across any 15-cm-thick 
layer to any depth and over any contiguous loo-m2 surface area. 

dLocalized concentrations in excess of these limits are 
allowable provided that the average over 100 m2 is not 
exceeded. Localized elevated concentrations will be dealt with 
on a site-specific basis. 

=A curie of natural uranium means the sum of 3.7 x lOlo dis s 
over any 15-cm-thick layer from uranium-238 plus 3.7 x lo1 6 
from uranium-234 plus 1.7 x lo5 dis/s from uranium-235. 

dis/'s 
One curie 

of natural uranium is equivalent to 3,000 kg or 6,600 lb of natural 
uranium. 

fAssumes that no other uranium isotopes are present. 

gThe thorium-230 and thorium-232 guidelines are to account for 
ingrowth of radium-226 and radium-228, respectively as thorium-230 
and thorium-232 decay. Radium-226 and radium-228 are limiting radio- 
nuclides because their decay products are radon and thoron gas. 

-. 

- 

- 
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dur ing  a  wa lk -over  o f th e  e n tire a rea . Concu r ren tly, m e a s u r e m e n ts 
we re  taken  a t 25 - ft intervals o n  th e  p remarked  S O -ft gr id.  A t each  
po in t, l-m inu te  coun ts we re  m a d e  a t th e  g r o u n d  sur face with a n  
Eber l i ne  H P - 2 1 O T  p r o b e  a n d  a t a n  e leva tio n  o f 1  ft wi th a  
cone-sh ie lded  S P A -3 . A ll m e a s u r e m e n ts in  excess o f twice backg round  
we re  n o te d  a n d  these  a reas  m a r k e d . B o r e h o l e  a n d  sur face soi l  samp le  
locat ions we re  se lected to  bes t d e fin e  th e  ex te n t o f th e  
con ta m ina tio n  as  wel l  as  th e  rad ionuc l ide  con te n t o f th e  soi l  o n  
each  p rope r ty. Bo reho les  we re  dr i l led to  a  d e p th  o f 4  ft a n d  th e  
rad ia tio n  levels  a t var ious  d e p ths  wi th in th e m  we re  l ogged  us ing  a  
scint i l lator to  d e tec t g a m m a  e m iss ions from  soi l  con ta m inan ts. T h e  
bo reho le  logg ing  d a ta  ind icate th e  app rox ima te  d e p ths  o f 
con ta m ina tio n . E va lua tio n  o f th e  boreho le  logs  sugges te d  locat ions 
a t wh ich  to  take  She lby  tu b e  cores  o f und is tu r b e d  soi l  to  o b ta in  a  
m o r e  accura te  d e p th  p ro fi le o f th e  rad ionuc l ide  con te n t o f th e  
soil.  Col lect ion o f sur face samp les  cons is ted o f r emov ing  a  
6- in . -d iameter  by  6- in . -deep sect ion o f soil .  T h e  soi l  was  m ixed 
a n d  h o m o g e n i z e d  b e fo re  analysis.  

S o il samp les  we re  ana lyzed  fo r  u ran ium-238 , r ad ium-226 , a n d  
tho r i um-232 . P rel im inary  analys is  cons is ted o f g a m m a  spec troscopy 
o f w e t samp les . S a m p les th a t ind icated e leva te d  levels  in  th e  
pre l im inary  analys is  we re  d r ied , bal l -mi l led,  a n d  recoun te d . 

P ressur ized ion izat ion c h a m b e r  ( P IC) read ings  w e r e  taken  3  ft a b o v e  
g r o u n d  sur face to  m e a s u r e  th e  exposure  ra te . 

3 .0  S U R V E Y  R E S U L T S  

Dur ing  th e  wa lk -over  survey o f th is  p rope r ty e leva te d  read ings  we re  
d e tec te d  in  a n  a rea  a t th e  rear  o f th e  p rope r ty, as  s h o w n  in  F igure  
3-l.  

T h e  g a m m a  exposure  ra te  m e a s u r e m e n t o b ta ined  o n  th e  p rope r ty in  
c lose prox imi ty  to  th e  B a l lod p rope r ty was  1 6 .3  u R /h . T h e  lim it fo r  
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exposure of the general public established by the Nuclear Regulatory 
Commission in 10 CFR 20.105 is 500 mrem/yr (Ref. 4). If exposure is 
assumed to be continuous, this value corresponds to 60 uR/h. 

Seven surface soil samples and one subsurface Shelby tube sample 
were collected from eight locations on the property, as shown in 
Figure 3-2. Results of the laboratory analyses of the samples are 
presented in Tables 3-l and 3-2. 

Surface and subsurface sampling indicated that contamination is 
confined to the upper 18 inches of soil. Field observation 
suggested that runoff from the Ballod property was probably the 
source of the contamination. 
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BH-1 
0 

SSr’ s& 
1 

SSF6 ‘I 

88-l@ 
0 BH-2 

l SS-SOIL SAMPLE 
0 BH-BOREHOLE 
0 ST-SHELBY TUBE 

CURB 

GROVE AVENUE 

SCALE: l’= 20’ 

FIGURE 3-2 LOCATIONS OF SURFACE SOIL SAMPLES, .BOREHOLES, 
AND SHELBY TUBE CORE SAMPLE AT 
42 GROVE AVENUE 
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TABLE 3-l 
RADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL, 42 GROVE AVBNUE 

(picocuries per gram) 

Number 

SS-la 

ss-2b 

SS-3a 

SS-4a 

ss-Sb 

SS-6b 

SS-7a 

Location 

N8950, E9350 

N8984, E9359 

N8984, E9369 

N8987, E9343 

N8997, E9350 

N8993, E9370 

N8997, E9341 

Uranium 
238 

PNP 

21.4 

PNP 1.6 

PNP 1.4 

27.0 5.4 

17.7 1.7 

PNP 1.6 

Radium 
226 

1.4 

2.6 

Thorium 
232 

PNP 

4.5 

4.8 

2.4 

7.6 

6.9 

4.0 

aCount of wet sample corrected for nonhomogeneity, attenuation, 
and source geometry. 

bSample dried, ball-milled, and recounted. 

PNP Peak Not Present 

- 

.- 

- 



- TABLE 3-2 
RADIONUCLIDE CONCENTRATIONS IN SUBSURFACE SOIL, 42 GROVE AVENUE 

(picocuries per gram) 

Number/ Depth 
Location (Inches) 

ST-l/ 0-6b 
N8986, E9350 

6-12b - J 
12-18b 

18-24a 

24-30a 

30-36a 

36-40a - 
40-4Ba 

Uranium Radium 
238 226 

8.5 1.8 

59.3 

1.9 

6.8 1.0 2.2 

PNP 0.6 2.2 

PNP 

PNP 

1.0 

3.3 15.2 

8.4 

0.4 

0.4 

0.4 

Thorium 
232 

12.1 

12.9 

0.8 

PBP 

0.2 

-.. 
aCount of wet sample corrected for nonhomogeneity, attenuation, and 

source geometry. 

bSample dried, ball-milled, and recounted. 

- PNP Peak Not Present 
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