
j I, NAvbWj’&L :. ;;ii’ : ; 

-LABORATORY:- 
:; .p. . . . .,; 

i ,;-, ,; 
i . ~ ;- .,:. ‘. _ .: j 

I I .- ‘.. i . . : .., 
! 
L. *’ 
1 1 I;;..: . . ., : . ..‘I :. : 

i .s 
: .; 

. .” 

/ 

1 

j . . 
7 

% 

.” 

2.: 

I 
-‘. 

I/ 
: 

1-z ‘. 
: :‘.,,’ 

” : ,’ 

- . . : 
: ! I jH$KLTA in;; SYA INC 

* ’ FllRnlE uNma slAlE!l 
-i: o!?m:t: of t!mcI~ 

.., 2  
:.. 

.,. .: 
.> 

062768 -.$ik ;.; 
: .* 

ORNL/RASA-i8/70 

RESULTS OF THE 
RADIOLOGICAL SURVEY 

AT 
112 AVENUE E, LODI, 
NEW JERSEY (LJ082) 

R D. Foley 
L. M. Floyd 



I -_ 

:,, 

1 ‘,.~.-A 

I 
L 

! i- 

Avdws to ths pubk from the Natbnal Twhnkal MoImalicn tsarvb. U.S. 
Depcl~l d Cotwmr-. 5285 Port Royal Rd., SprhqfW. VA 22161. 

~~CUd~S--PrintsdCoW:~h4icr~AOl 

I I 
~rspoctMspepstedssans~ol*rak~sa8dbymaOencyof 
m0 Wbd States lWwnrnm1. Ndthar ths Unttsd Ststea Governmart na any 
apsncythsrad,noranydthdr arwkmas, makaa any wananfy. expmss or 
hplied~~a~anybwl%bWvor~(ortheheaauaey.~ 
rJbwmJs,auseMness orawMamatkn,apParatus,product,aprccusab~ 
M, or rm that tta uw woutd not tnfhgs prfvatdy OWNHI rlgMs. 
Waratmhsralnbanyapacif~#wrmerdal poduct*pr~,aasrvlceby 
tds rime, tmkmark, mandadurar. or othmiae, d00s not n0ctmmf m 
tuborhl?#yns ~,recamardatkn.orfa~by~ltnllsdstatas 
~~MyO~thaSd.Ths~mdopkdawd~ 

rx~hsralndond fWassarltydahorrdtsd~dti~Slatas 
Gwarmanoranyagency~e0l. 



$1, .. 
ti 
; /-- 
‘> -‘: . 

4 I 
\’ 

.* - 

: ; II 

~\- 

i 
i 

,I 

I L- 

I 
- 

1 

I 
L 

! I ..-- 

/ 

i ..- 

i- 

I 
‘L 

L 

I 
i- 

i -- 

I 

‘:. 

; !< , I’ ..’ 062768 

HEALTH AND SAFETY RESEARCH DIVISION 

Nuclear and Chemical Waste Progmm 
(Activity No. AH 10 06 09 0; ONLWCOl) 

. 

RESULTS OF THE RADIOLOGICAL 
SURVEY AT 113 AVENUE E, 

LODI, NEW JERSEY 
_ 

wow 

‘. 

R D. F&y and L. hf. Floyd 

Date Published - June 1989 

Investigation Team 
R E. SwRja - Meammmen t Applications and Development Manager 

W. D. CottreJl - FUSRAP Pro’ect Diior 
R D. Foley - Field Surwy s upervisor 

Sumy TeamMembers 

A. C. Butler P. F. Tiner 
R A. Mathis w. Ii. shillpugh* 

w. wmton 
*Stone Associatea 

Work performed by the 
MEASUREMENT APPLXCATIONS AND DEVELOPMENT GROUP 

Prepared by the 
OAK RIDGE NATIONAL LABORATORY 

Oak F&he. Temmsa? 37331-6233 

MARTTN 

U. S. DEPARTMENT OF BNPXZGY 
under Contract No. DEACOb340R21400 



CONTENTS 

LISTOFFIGURES ........................ : 

LISTOFTABLES ......................... 

ACICNO?NLEDGKENTS ...................... 

ABSTRACT ............................. 

INTRODUCTION ......................... 

SVWEXh8ETBODS ........................ 

su#vEy RESULTS. ........................ 

Gamma Radiation Levels. .................... 
SyhmaticandBiasedSoilSamples ................. 

SIGNIFICANCE OF FINDINGS ................... 

REFERENCES ........................... 

. --.:s.. i c. 

,.: 

v 

vii 

ix 

xi 

1 

2 

2 

2 
3 

3 

4 



,i;’ 
? ,; : ,,,j?!. 

I’ : ::>;<.:;.. : 

,I / 
‘h.. 

., o b 27 6  8  ‘: ‘. ’ -~..~,‘,$,~, 1: 

-. . 
:_ ‘., 

4 i 
.; 

-; . . 

? 
‘.I - ., I. 

; 

: b 

I LIST OF F IGURES 
I 

.~ i 

1 
) 

Gamma radiation kda &R/h) measured on the muface at 112 Avenue E, 
Lodi, New Jemey (LJO82), with comsponding measunmmte one meter 
abovethesurfactwhereidicated. . . . . . . . . . . . . . . . . . . 45 

; 2 Di~shcRingIocatiansotsoilsampleshttenat112A~eE, 
L 

/ 
\- 

i_- 

t 
L- 

/ . .V’ 

L  

I 
-- 

i- 

! 
‘-, 

i. 

‘i 

iLi-- 

L_ 

Lr&,NewJers&JO82) . . . . . . . . . . . . . . . . . . . . . . 6 

Y 



i. 5 :,. I ’ 
i i- $ -. t' : 
c'[ 

/ '- 

! 
r !L-/ 

c I c_ 

i l 
i- 2 

i 3 ..* 

. 

. ; 
'--_ 

L_. 

L-d 

- 

,> 
..- 

I 
: 

j 
1 

I 
L- 

'- 

'L 

.,‘< 

’ 062768 ” 
.’ 

,‘, .‘h’.<;. 
y. :“,‘p,.;. 
. . . 
-,; 

.‘*, I .* 
. . . . ;- 

<I \.; 
‘t>:;z+ 

.!’ 

‘. 
. . 

.:. 

LIST OF TABLES 

Applicable guidelinea for protection against radiation . . . . . . . . . . 

Backgroundradiationl~~fotthenarthanNeffJaeeyans . . . . . . 

ckmmtratiiorrs ofradionuclides in soit at 112 Avenue E, Lodi, 
NewJersey(L+JO82).......,................. 

7 

7 

8 

vii 



i;.. 
p I 
F I_ P : / ? ! - 
k 
!. 
i IL- 
I ;- 
i L 
1.. 
i L. 
I_, 
i >.- 
\ L. 
iv 

,’ i : 1 
,i, ,. 
?. I -- ; ; I 
:‘I :I ! \ 3 ’ L. -$-. 
I 

ACKNOWLEDGMENTS 

and Site Boning Pm-e&; 
appreciate the contributions d 

and membera of their StaEs. The a&m 
J. L. Rich, S. W. Hawthome, B. C.~Littletan, and 

L. J. Jeffera of the Publicationa Division; M. S. Uziel of the Envmmm 
fimnation System Group; B. S. Ellis, D. A. Roberts, and T. R. S-9 k 
M-t Ap 
Stone Aswciates for 

licatiom and Development Group; and W. H. Shinpmgh of Don 
participation in the colktion, analyses, editing, and repor+ing 

of data fat this survey. 

/ 

ix 

\ 

. 



d L 
I ‘. I 
! L’ J 

1; ‘L 
\ 

I’ 

IL- 

I i. 

! 
I- 

I 
i 1__ 

I’ i- 

I; 1, 

I i ‘- 
I y L.. 
I I :- 
I, I__ 
I P 
Ii \- 
I; ‘k- 
I.! -. 
I i c- 

062768 

ABsIRicr 

m~m+~c-?~~ (Mcw)of~yw=y% New J-y. gen-+ process 
assocmted vnth the pmducbon and retig of thonum and 

thorium compounds from monazite ores born 1916 to 1956. MCW supplied rare 
earth metals and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid-1950s. Arca 
residents used the sandlike waste from this thorium extraction process mixed with 
tea and cocoa leaves as mulch in th& yards. Some of these contaminated wastes 
were also eroded from the site into Lodi Brook. At the request of the U.S. 
Department of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the vicinity of MCW to 
determine whether a property is contaminated with radioactive residues, principally 
5 derived &om the MCW site. The survey typically includes direct measure- 
ment of gamma radiation levels and soil sampling for radionuclide analyses. The 
sump of this site., 112 Avenue E, Lodi, New Jersey (LJOKZ), was conducted during 
1988 

Results of the survey demonstrated radionuclide concentrations in excess of the 
DOE Formerly Utilized Sites Remedial Action Program criteria. The radionuclide 
distriiutions are typical of the type of material originating from the MCW site. 

xi 
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RESULTS OF THE EtADIOLOGICAL 
SURVEY AT 113 AVENUE E, 

LODI, NEW JERSEY 
(LJO83)* 

-’ 

INTRODUCTION 

-’ 

Ram 1916 to 1956, process wastes and residues associated with the production 
and re6ning of thorium and thorium compounds from monazik ores were generated 
by the Maywood Chemical Works (MCW), Maywood, New Jersey. During the latter 
part of this period, MCW supplied rare earth metais and thorium compounds to 
various gcwenunent agencies. In the 1949s and 1959s, MCW produced thorium and 
lithium, under contract, for the Atomic Energy Commission (AEC). These activities 
ceased in 1956, and, approximately three years later, the 39acre real estate was 
purchased by the Stepan Company. The property is located at 109 Hunter Avenue 
in a highly deveioped area in Maywood and Rxhelie Park, Bergen County, New 
Jersey. 

During the early years of operation, MCW stored wastes and residues in low- 
lying aress west of the processing facilities. In the early 19309, these areas ware 
separated from the rest of the property by the construction of New Jersey State 
Highway 17. The Stepan property, the interim storage facility, and several vicinity 
properties hawz been designated for remedial action by the U.S. Department of 
Energy (DOE). 

The waste produced by the thorium extraction process was a sandiike mate- 
rial containing residual amounts of thorium and its decay products, with smaller 
quantities of uranium and its decay products. During the years 1928 and 1944 to 
1946, area residents used these process wastes mixed with tea and cocoa leaves as 
mulch in their lawns and gardens. In addition, some of the contaminated wastes 
were apparently eroded from the site into Lodi Brook and carried downstream. 

Lodi Brook is a smatl stream flowing south from Maywood with its headwaters 
near the Stepan waste storage site. Approc&nately 150 ft after passing under State 
Route 17, the stream has been diverted underground through concrete or steel 
culverts until it merges with the Saddle River in Lodi, New Jersey. %iy a small 
section near Interstate 89 remains uncovemd. Ram the 1949s to the 1956s when the 
stream was being diverted underground, its course was altered several times. Some 
of these changes resulted in the movement of contaminated soil to the surface of a 
few properties, where it is still in evidence, In other instances, the contaminated 
soil was covered over or mixed with clean fill, leaving no immediate evidence on the 
surface. Therefore, properties in question may be driiled in search of former stream 
bed material, evm in the absence of surface contamination. 

As a result of the Energy and Water Appropriations Act of Fiscal Yuu 1984, 
the property discussed in this report and properties in its oicinity contaminated 

*The survey was performed by members of the Measurement Applications and 
Development Group of the Heaith and Safety Besearch Division at Oak Ridge 
National Laboratory under DOE contract DEAC0!5840R21400. 
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with tidues from the &rma MC* were included as a decontamination reaear& 
~ci development project under the IDE F onaedy Utilized Sites F!!edid Action 
Program. Aa part of thin project, DOE in conductiug radiological surveys in the 
vicinity of the site to identify properties amt aminated with reaiduea derived from 

.,,Lhe MGW. The principal radionuclide of concern is thorium-232. The radiobgical 
sureepsdiscuasedinthisnpartanpartofthat~and~conducted,atthe 
request of DOE, by membera of the hg amramnt 
Group of the Oak Ridge National Labomky. 

Applications and Development 

A radiobgical mmey of the private, reeidentid property at 112 Avenue E, Lodi, 
New Jersey, wan conducted during 1988. The eurwry and sampling of the ground 
surfaawereauriedoutonMay7,198& 

SURVEY METHODS 

The radidogical survey of the property included: (1) a gamma ecan of the 
entire prop&y outdoors, both at the surface aud one meter above the surface and 
(2) collection of soil samples. No indoor survey measurements were performed. 

Using a portable gamma scintillation meter, ranges of mesnvements were 
recorded for areas of the property surface and one meter above the surface. If 
the gamma readings were ekvated, a biased soil sample eras taken at the point 
showing the highest gamma radiation level. Systematic soil samples wcrc taken at 
various locations on the property, irrqxctive of gamma radiation levels. These 
survey methods followed the plan outlined in Reference 1. A comprehensive de- 
rcription of the survey methods and in& 

-‘rqwrt.2 
rumentation has been presented in another 

SURVEY RESULTS 

Applicable federal guidelines are summarkd in Table l.3 The normal back- 
ground radiation levels for the northern New Jersey area are presenkd in Table 2. 
These data are ptcrvided for comparison with mwcp results presented in this sec- 
tion. All direct me Murementresultsptesmtedinthisreportaregrossreadings; 
ha&ground radiation levels have not been subtracted. Siily, backgound con- 
centrations have not been subtracted from radionuclide concentrations measured in 
environmentd samples. 

Gamma Radiation Leveb 

Gamma radiation levels meamml during a gamma ecan of the surface of the 
property are given in Fig. 1, with corresponding meMuremcn ts one meter above 
the muface where indicated. Gamma exposure ratea over the major portion of 
the property eurface ranged from 8 to 19 pR/h. One-meter readings were bctwecn 
8 and 15 rR/h, all above the noxmd background level of 8 pR/h at one meter for the 
northern New Jersey area Table 2). The highest readings were next to the ho&, 

6 ‘.9 to 78 rR/h on the mut side, 12 to 78 pR/h on the =t side, 13 to 32 pR/h 
_-en the eastern comer, and 17 to 37 pR/h in the iiont flowa beds. Around the tree 
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3 

k&h& to the south, lcvele ranged from 13 to 32 pR/h. The four highest ekvated 
areasinthefrc&yardrangedf&ml3to31~R/h. 

/ Systematic and Biased Soil Samples 

Spakmatic and biased soil samples were taken from various locstiona on the 
property for radkmucJide analyses. Locations of the systematic (S) and biased 
(B) samples are shown in Fig. 2, with results of laboratory analyses provided in 
TUle 3. Concentrations of radium, thorium, and uranium in the biased samplea 
ranged from 1.1 to 3.6 PCS/g, 4.6 to 28 pCi/g, and 2.6 to 23 pCi/g, reqnxtively. 
Biased samples BlA, B2A, BSADB, and B4A were above DOE guidelines for ls2Th 
(l’bble 1). Radium-226 biased BsmpIes were all near or above backgmmd w&es 
for the northern New Jersey area (‘l’kble 2). 

SIGNIFICANCE OF FINDINGS 
M-to taken at 112 Avenue E indicate that the property contained 

residual radioactive material 
slight contamination from 22 t 

rimarily km the 131Th and 23eU decay chains, with 
Ra. 

the t 
These radionuclide distributions are typical of 

of material originating from the MCW site. The concentration and extent 
of 23E on this property were in excess of the applicable DOE criteria (Table 1) 
This material was found at sample locations Bl, B2, B3, and B4, shown in Fig. 2: Rizsulto of this radiological asoemment indicate that the property contains residual 
radioactivity derived f&m MCW in concentrations that exceed remedial action 
guidelines. 
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Table 1. Appkable gaidelines for protection against mdiation” 

Modeofatposun Expamre condition8 Guideline due 

y$g+$g-= Maximum permkible con- 5 pa/g averaged over the 
i castration of the follow- k3t15cmofBoilbel~ 

ing radionuclides in soil the 8urfrux; 15 pCi/g when 
above background jevela 

a-zalOOm - 

lmfzxaged over 15cm thick 
solll~~emnl~15an 

=Th 
n*Ra 
=Ra 

l Referula 3. 

Table 3. Background radiation levels for the 
northern New Jetiey area 

Type of radiation mtasnxxnt 
or ample 

Radiation level or 
radionuclide concentration 

Gammaatposureatlmabove 
ground muface WW 

226~ 

=Ra 0.9’ 

qe!faence 4. 
‘Reference 6. 
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Table 3. Concentmtfoxu of radionuclider in soil at 
112 Avenue E, Lodi, New Jersey (LJO82) 

Fbdionuclide concentmtion (pCi/g) 

226&+ 222Th’ 228~’ 

SlA O-15 
SlB 15-30 

%i 15-30 o-15 

BlC 
B2A O-15 
B2B 15-30 
B3A O-15 
B3B 15-25 
B4A O-15 
B4B 15-30 

Systematic samplcf . 
0.70f0.2 1.4 10.09 
0.59*0.006 0.91zt:q.l 

Biased ssmplc# 
2 EF 

1:2 *oil4 

23 11 f0.2 *to.3 

4.6 f0.07 
3.0 f0.3 23 il 
1.3 fO.l 6.0 iO.l 

i.8 E-3 
2:9 *0:06 

zi z7 
19 fO.l 

1.1 f0.06 4.6 fO.1 

1.6kO.05 
l.lf0.2 

23 6.8fO.4 f3 

2.6zt0.8 
16 f6 
5.5f0.08 

17 f2 
13 f2 
13 f3 
4.3f0.3 

Qnzatiom of soil nampka are shown on Fig. 2. 
‘hlicatcd counting error is at the 95% a&dena level (f2u). 
eSystematic ssmplea are taken fbt locationa irmspective of gamma expo- 

TBieaed samples are taken from areas shown to have elevated gamma 
cxpaure rates. 
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