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1 .c fBTRoalcTf~ 

A radiological 8urvey of 15 re8idontial propertie along Orove 
Avenue and Park Way, Rochelle Park , Raw Jer8ey Ya8 COndUCted by 

Btchtel Rational, Inc. from November 28 to December 9, 1983. The 
location of the propertier in 8hOWI in Figure l-1. Thi8 8urvey 
uaa part of the Foraerly Utilized liter Remedial Action Program 
(FINRAP), 8 U.S. Department of Energy (DOE) effort to identify, 
Clean up. or OkherWi8e control rite8 where low-level radioactive 
contarination, at concentration8 in l xce88 of DOE-approved 
limftr, remain8 from the early year8 of the U.S. atomic energy 
program. The re8identfal propertie Were 8u8pected of being 

radioactively contaminated since they adjoin property now owe3 

by Ballod A88ociater on which surface and rubeurface radionuclide 

COnCentratiOn8 in excerr Of the DOE guideline8 listed in Table 

1-1 had been located during earlier rurveyr by Oak Ridge 

Associated Univerritie8 and Nuclear Safety A8sociate8, Inc. 

(Refr. 1 and 2). Thir contamination originated from the 

proearring of thorium ore8 between 1916 and 1956 by the Maywood 
ChemiCal Work8 (later purchased by StOpan Chemical) and COn8i8tr 

primarily of thorium-232 and it8 daughters with 8Om@ elevated 

concentration8 of uranium-238 and it8 daughterr. 

The priaary objective of the 1983 8urvey wa8 to locate the 
hori8Ontal and vertical boundatie8 of radtonuclide concentration8 
exceeding t8medial action guideline8. Thir report dercribor the 
survey method8 U8ed and reading8 obtained on the property at 18 

GrOV8 AVenU8. 

2.0 bUllMY MBTHODB 

Several radiological rurvey technique8 Weto U8ed to locate area8 

of 8leVated radionuclide concentrrtionr. Surface rcanr were 
conducted firrt to locato and asp elevated radiation levelr. 

The80 aearuroaentr uor8 made with an unrhi8lded Eberline EPA-3 
rcintillation detector h8ld approximately 6 in. from the ground 
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TABLE 1-l 

FLSIDUAL CONTAMNATIGN GUIDELINES ?DR F’ORMURLY UMLXZED 
SXTES AND RENWE SURPLUS ?ACttITIES UANAGEHWT PROGRAM SITESa 

Radionuclide 
Conconttbtion in Soil 
(pci/g abovo background)bacrd 

latural Uranium* 

Uranium-23Bf 

Jtadiua-226 
Thorium-2309 
Thorium-2329 

75 

150 

5 pCi/g, averaged over the first 15 
CID of l oil below the rurface; 15 
pCi/g when averaged over any 150cm- 
thick roil layer be&ow the ourface 
layer. 

aAdapted from DOE (Ref. 3). 

bIn the went of occurrence of mixture8 of radionuclidee, the 
fraction contributed by each radionuclide to its guideline rhall be 
determined, and the mum cf theae fraction8 ahall not exceed 1. If 
both thorium-230 and radium-226 are preEent, only the one prerent 
in the highert concentration rhould be included in the IUPI. If the 
radiur226 concentration exceedr the thorium-230 concentration, the 
8um #hall be l valuated by replacing the radium-226 concentration 
with the difference between the radium-226 an4 thorium-230 
concentrationa. 

=There guideliner roproxent unrertricted-ure residual 
concentrationr abovo background averaged acroes 

9 
ny 15-cm-thick 

layer to any depth and over any contiguoum 100-m surface area. 

dLocalired concentrations in l XCCSS of those limita are 
allowable providrd that the average over 190 m2 ir not 
exceeded. Localirad elevated concentration6 wilL ba dealt with 
on a @ito-rpoclfic baria. 

‘A curie of natural uranium aaane the mum of 3.7 x lOlo 
over any 150cm-thick layer fro uranium-238 plue 3.7 x 10 
from uranium-234 plum 1.7 x 10 19 dif68dia,. 

die/r from uranium-235. One curio 
of natural uranium ir equivalent to 3,000 kg or 6,600 lb of natural 
uranium. 

fAasumol that no other uranium i8otopol are proront, 

gThe thorium-230 and thorium-232 guideline, are to account for 
ingrowth ot radium-226 and radium-228, rerpectively •~ thorium-230 
and thorium-232 docay. Radium-226 rnd radium-228 are limiting radio- 
nuclider becauao their decry product@ at0 radon and thoron gae, 
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aa :&6 
awing a walk-over of the ontire area. concurrently, 8earurmont8 
u*rrJ token at 250ft interval8 on the premarkod SO-ft grid. At each 

point, l-minute counts were made at the ground aurf8ce with an 
Eberline IP-210T probe and at an elevation of 1 ft with a 
conr8hielded SPA-3. All mea8urementr in exco88 of twice background 
were noted and the88 area8 ratked. Borehole and ourface 8011 ramp18 
location8 were 8elected to be8t define the extent of the 

contamination ar well am the radionuclide content of the 8011 on 
each progmrty. Borehole were drriled to a depth of 4 ft and the 
radiation level8 at variou8 depth8 within them were logged uring a 
8cintillator to detect gamma emiorionr from 8011 contaminantr. The 

borehole logging data indicate the approximate depth8 of 
contaaination. LCvaluation of the borehole log8 ruggerted location8 

at which to take Shelby tube cora’r of undisturbed soil to obtain a 

more accurate depth profile of the radionuclide content of the 
@Oil. Collection of rurface rampler consisted of removing a 

6-in.-diameter by 6-in.-deep 8ection of soil. The roil ua8 mixed 

and hoaogenixed before analyris. 

Soil rampler were analyxed for uranium-238, radium-226, and 
tharium-232. Preliminary analysi8 conristed of gamma rpectrorcopy 

of wet rampler. Sample8 that indicated elevated levels in the 
preliminary l nalyoia were dried, ball-mil:od, and recounted. 

Freraurited ionixation chamber (PIG) readings were taken 3 ft above 

ground rurface to measure the exporure rate. 

3.0 8URvEY RlcsuLT8 

No l lwatod roadingr were detected during the walk-over 8urvey of 
thi8 property. 

The gamma l xpoauro rate aearuremant obtained on the proporty war 
12.3 yR/h. The limit for continuour of the general public 
established by the Nuclrar Regulatory Commission in 10 CFR 20.105 ir 
500 mrea/yr (Ref. 4). If l xpo8ure is 888umed to be continuou8, thin 

value corrorpondr to 60 pR/h. 

4 
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Two wrf8c8 aoil 8uplem wara coll8ctod from the propotty, ar l tmm 
i fn Fiyvra 3-l. 
L Rowlto of the laboratory l rlyrom of the aampler 

8ro prraented in Table 3-l. 
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Tr-.LE 3-1 

RADIONUCtIDE CONCENTRATION: XN SURFACE SOIL, 18 OROWi AVENUE 
(picocu. <er per gram) 

Number 

ss-la 

ss-2a 

Uranium Radium 
Location 238 226 

N8950, E9050 PNP 1.0 

NOOOO, t9050 PNP 1.0 

i 
"Count of wet ramplo cortcc:~-Q for nonhomogeneity, 

attenuation, and l ource gecaotry. 

PNP Peak Not Prorent 

7 

Thorium 
232 

PNP 

3.8 
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