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1.0 1uTmDucT1oa 

- --- C 

A radiological survey of 15 rcsidentiel properties along Orove 
Avenue and Park Way, Rochelle Park, Now Jersey ~a8 conducted by 
Bechtel NatiorMkl, Inc. from Noveabor 28 to December 9, 1983. The 
lOCatiOn Of the prOpertie i8 8hOWb in F igure l-l. Thi8 8urvoy 
ua8 part of the ?ormrly Utilized Site8 Remedial Action Program 
(PUSRCLP), a  U.S. Department o f Energy (DOE) effort to identify, 
clean up, or othorwi8e control skte8 where low-level radioactive 
contamination, a t concentration8 in e%ces8 of DOE-approved 
li8it8, remain8 from the early year8 of the U.S. a tomic energy 
program. The reridential propertier W e re 8UBpeCted of being 
radioactively contaminated 8ince they adjoin property now owned 
by Ballod Arrociater on which surface and subsurface radionuclide 
concentration8 in excere of the DOE guidelines lieted in Tab le 
l-1 had been located during earlier 8urveyr by Oak Ridge 
A88ocfated Univer8ities and Nuclear Safety Alsociates, Inc. 
(Refs, 1 and 2). This contamination originated from the 
procesring of thorium ore8 between 1916 and 1956 by the Maywood 
Chemical W o rk8 (later purcha8ed by Stepan Chemical) and conBi8t8 
primarily of thorium-232 and its daughters w ith  come elevated 
concentration8 of uranium-238 and it8 daughterr. 

The primary objective of the 1983 rurvey wa8 to locate the 
horirontal bnd vortic,rl boundarier o f radionuclide concentration8 
exceeding remedial action gUidelinO8. This roport describes the > 
survey a8thodr u8od and roading8 obtained on the property a t 14 
Orove Avenue. 

2.0 UURVBY mTHoD8 

Bworal radiological rurvay tochniquor WIro ured to locato area8 
of l lov8tod tadionuclido concontration8. Surface 8can8 W o re 
conducted firrt to locate and map olrvrtod rrdiation lwolr. 
Thor0 aorruroaontl w8re aado with  an unrhioldod Lb8rline SPA-3 
l cintillatlon dotoctor held l pprO%i#!ately 6  in. from rho ground 
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TACLE 1-l 
RESIDUAL CONTAMNATION WIDELINES ?OR ?ORHERLY UTILIZED 

SITES AloO REMOTE SURPLUS FACILITIES IWJAGD4EHT PRooRhM SXTESb 

Radionuclide 
Concentration in Soil 
(pCi/g above backgroundjbrCrd 

latural Uranium* 

Uraniur238f 

Radiur-226 
Thorium-2309 
Thorium-232g 

75 

150 

5 pCi/g, averaged over the first 15 
cm of 8011 below the 8urface: 15 
pCi/g whon averaged over any 150cm- 
thick soil layer below the surface 
layer. 

aAdapted from DOE (Ref. 3). 

bXn the event of occurrence of mixtures of radionuclide8, the 
fraction contributed by each radionuclide to it8 guideline shall be 
determined, and the rum of the80 fractions 8hall not exceed 1. ff 
both thorium-230 and radium-226 are present, only the one present 
in the highe8t concentration rhould be included in the 8un. lf the 
radium-226 concentration exceeda the thorium-230 concentration, the 
cum ehall be evaluated by replacing the radium-226 concentration 
with the difference between the radium-226 and thorium-230 
conc*ntration8. 

CThe8e guideline8 repr88Ont UnrOStriCted-U8e r88idUal 
concentrntionr above background averaged acrow s ny 150cm-thic k 
layor to any depth and over any contiguour 100-m 8urface area. 

dtocalircd concentration8 in l xcee# of there 11 itm are 
allowable provided that the average over 100 PI I i8 not 
exceeded. Localited elevated concontrationr will be dealt with 
on l rite-8pOCifiC b&Dir. 

*A curi of natural uranium mean8 the rum of 2.7 x lOlo di 8 
over any 150cm-thick layor fro !! uranium-238 plur 3.7 x 10 r6 
from uraniun-234 plur 1.7 x 10 dir/r from uranium-235. OnadZ!!. 
of natural uranium 18 equivalent to 3,000 kg or 6,600 lb of natural 
uranium. 

fAerua108 that no other urrnium irotopor are present. 

gThe thorium-230 and thorium-232 guideline8 are to account for 
ingrowth of radium-226 and radium-228, r88pOCtively a8 thorium-230 
nnd thorium-232 docay. Radium-226 and radium-220 are limiting radio- 
nuclider hocaure their d8Cay productr ate radon and thoron gas. 

3 
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dvri~ a walk-over of the anti re area. Concurtontly, 8oarurementr 
uerc takw at 2S-ft intervals on the prematked SO-ft grid. At oath 
poi nL, I-8inute count8 were mada at the ground rurfaco with an 
Eber:ino UP-21OT probe and at an elevation of A ft with a 
cone-rhielded SPA-3. All 8earureaentr in excoee of twice background 
were noted and theoe aroar aarked. Boreholo and l urfaco roil xaraple 
locations were #elected to hart define the oxtent of the 

contamination a8 well a8 the radionuclido content of the soil on 
oath property. The borehole uaa drilled to a depth of 4 ft and the 
radiation levol8 at various depths within it zero logged uring a 
8cintillator to detect gamma emirsionr from coil contaminants. The 
borehole logging data indicate the approximate depth8 of 
contamination. Evaluation of the borehole logs ruggerted locations 
at which to take Shelby tube cores of undisturbed l oil to obtain a 
more accurate depth profile of the radionuclide content of the 

roil. Collection of rurface samples consisted of removing a 
C-in.-diameter by 6-in.-deep section of soil. The roil was nixed 
and honcgenired before analysis. 

Soil 8ample6 were analyzed for uranium-238, radium-226, and 
thorium-232. Preliminary analysis consisted of gamma spectroscopy 
of wet *ampler. Samples that indicated elevated level8 in the 

preliminary analyxir were dried, ball-milled, and recounted. 

3.0 SURVEY RSSULTS 

During the walk-over 8urvoy of thin property, alightly elevated 
reading. were obrorved at the property line with the Ballad land. 
These were not unexprcted in view of the contamination known to 
exist on the Ballad property. However, no elevated readings were 
detected within the boundaries of the rrlidontial proprrty. 

Thrro outface roil ramplea were collected in the rear of the 
property@ &B ahown in ?igure 3-l. Rerults of the laboratory 
analyser of tho ramplor ate prorontod in Table 3-l. Nonr of the 
radionuclidr concentratlonr l xcord background. 
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TABLE 3-l 
RADIONUCLIDE CONCENTRATXONS IN SURFACE SOIL, 14 OROVB AVENUE 

(picocurier per gram) 

i: :- 

I’ t i. 

Number Location 

SS-la N8993, E8976 

Uranium 
238 

PNP 

Radium 
226 

PNP 

Thorium 
232 

PNP 

ss-2" 

ss-3a 

N9000, E9000 

N900f. E8986 

PNP 

PNP 

0.5 P!JP 

1.2 PNP 

I i 
Ii L- 

acount of wet rample corrected for nonhomogeneity, 
attenuation, and l ourco geometry. 

PNP Peak Not Prment 

6 
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