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.I .o LmRoDwTIm 

A radiological survey of 15 reridential propertim along grow 
Avenue and ParR Way, Rochelle Park, Now Jer8ey Yam conducted by 
Bechtol National, Inc. from November 28 to Decoaber 9, 1983. The 
location of the propwtier im shown in Figure l-l. Thir l urvoy waa 
part of the Formerly Utilised Site8 Remedial Action Program 
(FUNtAP), a U.S. Department of ‘Energy (DOE) effort tcr, tdrnttty, 
clean up, or otherwise control rite8 where lorlevef radioactive 
contaaination, at concentration8 in excess OE DOE-approved limits, 
roaainr from the early year8 of the U.S. atonic energy program. The 
residential propertier were surpected of being radioactively 
contaminated rince they adjoin property now owned by Ballad 
Aarociater on which surface and rubsurface rndionuclide 
concentration8 in excess of the DOE guideline8 lirted in Table l-l 
had been located during earlier 8urveyr by Oak Ridge Asrociated 
Universities and Nuclear Safety Associates, Inc. (Refs. 1 and 2). 
This contamination ariginrrtrd from the processing of thorium ore8 
between 1916 and 1956 by the Maywood Chemical Works (later purchased 
by Stepan ChomicalI and consist8 primarily of thorium-232 and its 

daughter8 with eome elevated concentration8 of uranium-238 and its 
daughterr. 

The primary objective of the 1983 survey wan to locate the 
horiaontal and vertical boundaries of radionuclide concentrationa 
exceeding remedial action guideliner. Thi8 report describe8 the 
survey methodr ured and readings obtained on the property at 80 Park 
W8y. 

2.0 SURVEY METHODS 

Ieveral radiological survey technique8 were used to locate area8 of 
l lovatod tac!lionuclid@ concentrationr. Surface scans were conducted 
firat to locate and nap l lovateU radiation lovelr. There 
measurements were aade with an unrhieldrd Lberline SPA-~ 
8cintillation dotectar held l pproxiaatoly 6 in. from the ground 

-. 
1 



._ 

.-- 

.~ 

_ 

-i 

L- 

1 

i-. 

I 

.- 

BALLOD F%OPERTY 

STEPAN CHEMICAL PROPERTY 

FIGURE 1-l LOCATION OF RESIDENTIAL PROPERTIES SURVEYED 
ON GROVE AVENUE AND PARK WAY 
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TAPLEE l-l 
RUSSDUAL CONTAKSNATtON SUIDULIMCS FOR ?ORMERLY UTILIZED 

SITES MD REMTE SURPLUS FACILXTIES HANA6WENT PRoORAl SXTESa 

Conconttation in Soil 
Radionuclide (pCi/g abovo backgroundlb* e* d 

Natural Utaniua* 75 

Uranium-23Bf 150 

Radius-226 5 pCi/g, averaged over the first 15 
Thorium-2309 cm of aoil below the surfacer 15 
Thoriurr232g pCi/g when averaged over any 1%cm- 

thick soil layer below the surface 
layer. 

aAdapted from DOE (Ref. 3). 

bIn tha 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- 330 acd radium-226 are prcrsont, only the one present 
in the highest concentration should be included in the 8~. 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 guidslinss represent unrestricted-use residual 
concentrations above background averaged across 3 

ny If-cm-thick 
layor to any depth and over any contiguous 100-m surface area. 

dtocalited concentrations in excess of these li9it.s are 
allowable provided that the average over 100 m is not 
exceeded. Localired elevated concentrations will be dealt with 
on a sit.0specific basis. 

l A curia of natural uranium means the sum of 3.7 x lOlo di s 
over any 150cm-thick layer fro f 

uranium-238 plus 3.7 x 10 r6 dis,‘s 
from uranium-234 plur 1.7 x 10 dir/s from uranium-235. One curie 
of natural uranium is equivalent to 3,000 kg or 6,600 lb of natural 
uranium. 

fAssume8 that no other uranium isotopes are present. 

gThe thorium-230 and thorium-232 guideliner are to account for 
ingrowth of rrdium-226 and radium-228, rerpectively as thorium-230 
and thorium-232 decay. Radiun-226 and radium-228 sre limiting radio- 
nuclides because their decay products are radon and thoron gas. 
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I dvr i 112 I walk-ovot of tha entira area. Concurrently, l oamurtment8 
b 

Y~LQ takoa at 2S-ft interval0 on the pteratkod SO-tt grid. At oath 'i _. 
, point, A-Anute count8 were mado at the ground rurfaco with an f’ 
f I Zbetline BP-2lOT probe and at an elevation ot X ft with a ,.: 7. a 

cone-shielded SPA-3. All l eamurementx in l xceee of twice background 
were noted and the@0 areas marked. Surface mail sample locationr 
were selected to beat dofine the extent of the contanfnation ax well 
a~ the radionuclido content of the xoil on each property. 
Collection of l urfaco sampler consisted of removing a 6-in.-diameter : 
by 6-in.-deop asction of roil. The roil ua8 mixed and homogenixed 
&fore analyrf8. 

Soil #ample8 were analyzed for uranium-238, radium-226, and 
L- thor iua-232. Preliminary analysis conristed of gamma spectroscopy 

of wet ramples. Sampler that indicated elevated level8 fn the s 
preliminary analyrir were dried, ball-milled, and recounted. 

3 .O BURVEY RESULTS L_ 

, No elevated readinga were detected during the walk-over survey of 
-_ 

thir proparty. A rurfacc roil #ample war obtained from one location 
on the property, ao rhown in Figure 3-l. The result of the 

i.- laboratory analy8ir of the ramp10 io prerented in Table 3-1. i 

-. 
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PARK WAY 
WALE: l’- 30’ 

FIOURE 3-l LOCATION OF BURFACE SOIL SAMPLE At 80 PARK WAY 



RADIONUCLIDE CONCENTRATIONS IN SURFWE SOIL, 80 PARK WAY 
(p3cocurios per gram) 

Number 

ss-1a 

Uranium Radi urn Thorium 
Location 238 226 232 

N9200, E8850 PNP 0.8 PNP 

%ount of wert sample corrected for nonhonogeneity, 
attenuation, and 8ource geometry. 

PNP Peak Not Present 
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