
E . . 
- . . 

- 
I 

;.m@ORATORY ‘. ;‘ :&; ‘.‘ :.“:‘-“=: . b : ,..>:; y’y -,.,, ;.>,..u,..: ,;l-T&,; : 
; .\ :- :A:., ;(,. . . i ..-:t;p?‘+* ^ - :._ $’ , . : .,., .I :>.. ̂  :,; ,’ 7;;. - 

I: <’ \i.. ,_ .- . . . - 

I 

;,g 
: 1. ;’ ,:::.e: ;.; ,-v 
* ;’ ‘.-;-;‘,” ;.>>ym\, 

., ::; %,,L : L , .;,. 
‘.i.>, .‘:i 

.I - 

._ 
.:,;. ., 

. ,- 

Ii 

: ..-,., 
T., .‘:. 

. ‘. _,. . i ’ 
_:. 

1 I ,. .:. 

i- 
I, 

L- 
i: : 

L 
I, 

i 
1. 

: ‘; 
i 

? ” 

$ ‘.,: t 

’ 
,... .“. 

I 

i- ( hw m ‘.,:,I .,;. 

i - MMYW MARlETlA ENERGY SYSYEMS, WC. 
Km YIIE wmD STARS 
DEPARTMENI OF ENEMY 1 

RESULTS OF THE 
RADIOLOGICAL SURVEY 

AT 
79 AVENUE B, LODI, 

NEW JERSEY 
(LJO91) 

R D. Foley 
L. M. Floyd 



AvaRabbtoDOEandLXJEccntractmfmmthaOftkadt3cbnMcend 
1-l Mamatlon. P.O. Box 02, Oak R~Q& TN 37831; fxkw avaiiabb 
from (615) 675e4o1, Fls 6264401. 

,. >.. 
Avahmm~plbRc~~Na~1~Mamatlansavlce.u.s. : ) 
DapaMW d Canmarco, 6286 Pal Royal Rd., SprhgRdd. VA 22181. 2 

NllSprkxcc&b-Prhtedcow:AOS-A01 .a; 
. ,i:; 

lWarqmrtwaapraparadaaanaamntdworkapcnamdbyanagencyd 
thalk!4mdstataaQommmmt. Ndtherthaunttadstat83-ncrany 
a- thorad, ncr any d thalr am@cyaaa, makaa any wamnty, axpraaa or 
im@cd,oraaamaa anybOalItat%wor rc#apaw lor tha acumcy. can- 
-.a ~IOOMM a( any tnfcmmtkm. apparatus. pchct. or prams ISO- 
doaad.orrapmmtathatttauaawouktnct~privatalyQwmedrlgMs. 
Retamcatmraintoanyspednoamxnarciatp~.p~,a~by 
hdr nama. tra&ma&, manuf~. or otharwiae. dom not necaan* a!mti. 
tuta~lmplytt0~. rawmmdatbn. or lavorh by ttm Wed Slat% 
~oranyarOsncy~.lhavbvaarxt~olauthorr 
axpraaaadhafatndonct~atataaralkclthoaadthalJnltadStataa 
GobmmmtaanyaaancyMmraof. 

_ 1 . ..- 

‘, I ;; ; 
.r _ 

I . . .I :. 
i 

‘;, ‘5’ 
-$.&ztg&;, ‘:’ 1.;. -;:;2 :- ,__ _ 

i 
.y’.:;, 

5 ‘ ,‘:.,-‘. ,:. .., 
i. 

p :-,., . . _, ;+ 
.T, . . . 

:. -, g;;) 

:I 
c” 

L- 
ye T 

. . -, _ ‘+ 
.; I’: ..q 

_. .‘I. !. , ‘I 
-: 



‘, . .. .,;: ‘i 

.:,- 
‘. . 

. . . : 

.d :  

:c 
062798 -’ -.. 

-: 

HEALTH AND SAFETY RESEARCH DIVISION 

Nuclear and chemical Waste Programs 
(Activity No. AH 10 05 03 0; ONLWCOl) 

RESULTS OF ..THE RADItiLOGICAL 
SURVEY AT 79 AVENUE B, 

LODI, NEW JERSEY 
(LJ09i) 

R. D. Foley and L. M. Floyd 

Dak Published - June 1989 

Investigation Team 
R E. Swaja - Meaawema t Applications and Development Manager 

W. D. CottreJl - FUSRAP Project Director 
RD. Foley - Field Survey Supervisor 

Survey Team Members 

;. puff W. H. Shinpaugh’ 
. . W. Wintqn 

*Stone Associates 

Work performed by the 
MEASUREMENT APPLICATIONS AND DEVELOPMENT GROUP 

’ Prepared by the 
OAK RIDGE NATIONAL LABORATORY 

Oak Ridge, Tennessee 37831-6285 
opcratd bf 

MARTIN MARIETT$ofIV;eRGY SYSTEMS, INC. 

U. 5. DEPAlWMENT OF ENERGY 
under Contract No. DEAC05-640H!21400 

i 5-Y ” 
‘.F 

’ 3 
i “; 

i‘: . .$ 
$2 
. . 
-. 

*i:. .p 
I 
-:. 
f$ 
.?J 
., ,I 
-:$ 
.3 .‘. 
.? 

.‘“,. ” ;. 

.# 
, ” 
S.-g 
,?< 
‘; 
a< 
. . 

!< 

.7 .e. 
>; 

1 

-i 
.s- 
.) 
+ .: 



” 

I 

t 

I’- 
. w* 

ii 4” 

2% 
. . . 

,.. 

I. 

. 

.. 

-: 
-,;. . . 

062;g8 ‘;“.;.y 

-. : 

v 

vii 

ix 

Yri 

1 

2 

2 

2 
3 

3 

4 

CONTENTS 

LIST OF FIGURES. .................. 

LIST OF TABLES .................... 

-ACKNOWLEDGMENTS ................ 

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

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

SUKVEY METHODS .................. 

SURVEY RESULTS. .................. 

Gamma Radiation Levela. .............. 
Systematic and Biased Soil Samplea .......... 

SIGNIFICANCE OF FINDINGS 

REFERENCES . . . . . . . . 

............. 

............. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 



. . . *! 

.)-+ 
:, 

:; . 
‘F> 
;L 

.i L, 

‘.L- 

‘5. 
.L 

t-- 

I>! 
i-L 

i- 

\ - 

‘L- 

f 
L 

I 1 

I L., 

i 
L__ 

i L. _ 

i 

LL 

/- 
i- 

LIST OF FIGURES 

Gamma radiation levela @R/h) md on the au&a a;f9WtyuxuB, 
Lodi, New Jersey (WO91), with corresponding measwnn 
&ovethemufacewhercindicatd. . . . . . . . . . . . . . . . . . 

Diagram showing locationa of soil samplea taken at 79 Avenue B, 
Lodi,NewJersey(WO91) . . . . . . . . . . . . . . . . . . . . . 

.d 

>.‘, -_*., .’ . . . :’ 
: ; .?; i 1,‘ i . 

* 6 2 7 gy>~~,~~~~;,‘: ;..- ,; 

<? 
: : 

?’ .; k L; $g 

. 

v 



. . . :. 
: . . 

.,. :: 
.:. *I_ 

.. : 

:\- : . . * 
. -. 
: ‘., u<,25g.j 

LIST OF TABLES 

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

Background radiation levels for the northern New Jersey area . . . . . 

Concentrations of mdionuclida in soil at 79 Avenue B, Lodi, 
New Jersey(WO91) . . . . . . . . . . . . . . . . . . . . . . . . ‘: I 

.a 

-i 

vii 



il 0627h 

3 
7-i 

i 
-I-’ 
1 
1 

1 

-bJ 
-d 

ACKNOWTaEDGMENTS 

formation Sy&em~ Group; B. S. Ellis, D. A. Roberta, and T. IL of the 
Measumznt Applications and Development Group; and W. H. Shinpaugh of Don 
Stone Asaociatar for participation in the collection, analyses, editing, and reporting 
of data for this mmey. 

ix 



-- -- 
I/ 

I,; 1 i- 

ii !- 

l- ‘- 

I (3, i” 

1: ..__ 

Ii .~- 

I’ 1. 

I i L. 

I, : 
!L 

Ii 1- 

1 I LA 
1, 

I , 
I 
jL 

I 
1. 

1, \' t .- 
1, 

i 
I! 'L, 

1 
c. 

962756 

ABsTRAcr 

Maywood Chemical Works (MCW) of Maywood, New Jersey, generated process 
wastes and residues associated with the pmduction and refining of thorium and 
thorium compounds from monazite ores from 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. Area 
residents used the sandlike waste fkom this thorium extraction process mixed with 
tea and coco8 leaves as mulch in their yards. Some of these uxnaminated wastes 
were also eroded from the site into Lodi Brook. At the request of the US. 
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 
w derived from the MCW site. The survey typically includes direct measure- 
ment of gamma radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 79 Avenue B, Lodii New Jersey (LJO91), was conducted during 
1988. ._ 

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

xi 
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RESULTS OF THE RAI’TOLOGXCAL SURVEY 
AT 79 AWhiE B, LODI, 

NEW JERSEY (LJOBl)* 

. 
INTRODUCTXON 

From 1916 to 1956, process wastes and residues associated with the production 
and refhdng of thorium and thorium compounds from monazite ores were generated 
by the Maywcod Chemical Works (MCW), Maywood, New Jersey. During the latter 
part of this period, MCW supplied rare earth metals and thorium compounds to 
various government agencies. In the 1940s and 19508, MCW produced thorium and 
lithium under contract, for the Atomic Energy Commiwion (!&EC). These activities 
ceased in 1956, and, approximately three years later, the 3&cre real estate was 
purcbnsed by the Stepan Corrpany. The property is located at 169 Hunter Avenue 
in a highly developed area in Maywood and Hochelle Park, Bergen County, New 
Jersey. 

D-uring the early years of operation, MCW stored wastes and residues in low- 
lying sreas west of the processing facilities. In the early 1936s, these areas were 
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 have been designated for remedial action by the U.S. Department of 
Energy (DOE). 

The waste produced by the thorium extraction process was a sandlike mate- 
rial containing residual amounts of thorium and its decay products, with smaller 
quantities of uranium and its decay products. During the years 1923 and 1944 to 
1946, area residents used these process wastes mixed with tea and cocoa leaves 88 
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 small stream cowing south from Maywcod with its headwaters 
near the Stepan waste storage site. Approximately 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. Only a small 
section near Interstate 80 remains und. Ram the 1940s to the 1970s when the 
stream was being diverted underground, its course was altered several times. Some 
Of these changes resulted in the movement of contamiuated soil to the surface of a 
few properties, where it is sti!l 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 drilled in search of former stream 
bed material, even in the absence of surface contamination. 

As a result of the Energy and Water Appropriations Act of Fiscal Year 1964, 
the property discussed in this report and properties in its vicinity contaminated 
with residues from the former MCW were included as a decontamination research 

*The survey was performed by members of the Measurement Applications and 
Development Group of the Health and Safety Research Division at Oak Ridge Na- 
tional Laboratory under DOB contract DE-AC65-64OH21400. 
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and LcveIqxnent project -under the DOE Ebrmerly Utilized Sitea Remedial Action 
Progm~~ Aa part of this project, DOE is conducting radiological survq in the 
viidnitp of the site to identify prop&a contammated with resiti derived &om 
the MCI&f. The principal radionuclide of conarn b thorium-282. The radiobgieal 

~inthistepartsnpsrtoTthat~~andnenconduckd,atthe 
TofDOE,bymembemoftheM eaammxnt 
Group of the Oak Ridge National Labomtoq. 

Applications and Development 

A radiobgicd mrvey of the private, residential property at 79 Avenue B, Lodi, 
New Jersey, waa conducted during 1988. The survey and sampling of the ground 
surface were carried out on May 10,1988. 

SUFWEY METHODS 

The radidogical eumey of the property included: (1) a gamma scan of the 
entire property outdoors, both at the surface and 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 meamrements were 
recorded for areas of the property surface and one meter above the surface. If 
the gamma readings were elevated, a biased soil sample was taken at the point 
showing the highest gamma radiation level. Systematic soil samples were taken at 
various locations on the property, krespective of gamma radiation levels. These 
survey methods followed the plan outlined in Reference 1. A comprehensive do 
scription of the survey methoda and instrumen 
report.* 

tation has been presented in another 

SURVEY R.ESULTS 

Applicable federal guidelines are summarr ‘zed in Table Ls The normal back- 
ground radiation levels for the northern New Jersey area are presented in Table 2. 
These data are provided for comparison with survey results presented in this set- 
tion. All direct me aauremmt results presented in this report are groar readingq 
background radiation levels have not been subtracted. Similarly, background con- 
centrations have not been mrbtracted from radionuclide concentrationa measured in 
environmental samples. 

Gamma Radiation Levels 

Gamma radiation levels measured during a gamma scan of the surface of the 
property are given in Fig. 1, with corresponding measuremen ts one meter above 
the surface where indicated. Gamma exposure ratea over the major portion of the 
property surface ranged from 4 to 9 pR/h. On-meter readings were between 6 and 
26 rR/h, with the ll- and 26-@/h readings being above the nonnd background 
level of 8 #t/h at one meter for the northem New Jemey area (Table 2). The highest 
readings were in the eastern comer of the backyard, ranging from 11 to 85 pR/h 
at the surface, and from the foundation of the house on the south aide, reading 
11 pR/h. 
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Systematic and Eked Soil Samples 
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Systematic and biased soil samplen were taken from vu&us locations on the 
pmperty for mdionuclide andyses. Locations of the systematic (S) and biased 
(B) samplea are ahown in Fig. 2, with resulta of laboratory analyaw provided in ,,. 
‘Lbble 3. Concentrationa of radium, thorium, and uranium in these eampl~ ranged 
horn 0.61 to 5.1 pCi/g, 0.69 to 64 pCi/g, and 0.49 to <2.5pCi/g, reqnxtively. 
Biased samples BlA and BlB were above DOE guidelinea for s2Th (Table 1). 

SIGNIFICANCE OF FINDXNGS 

1 : 
\.- 

‘G- 

. . _ 

Measwmwnts taken at 79 Avenue B indicate that the property contained radb 
active contamination 
contamination from 

rimarily from the 2J~Th and lJ8U decay chains, with slight 
&ta These radionuclide distributions are typical of the t 

of material originating &om the MCW site. The concentration and extent of 1s P Th 
on this property wen in excess of the applicable DOE criteria (Table 1). As shown 
in Fig. 2, this material was found at sample location Bl, consistent with the el- 
evated gamma radiation measurements in that area. Based on the results of this 
radiolo&al assessment, it is recommended that this site be considered for inclusion 
in the DOE remedial action program. 
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able 1. Applicable guidelines for protection agakt radiition. ” 

Modeofexposum Expomm condition8 Guideline value :’ 

ibdidi~??pC$” Msximum permissible con- S&y/& am~~.fpf 
cmtration of the follow- 
ing radionuclidea in aoil the surtaa; 15 pCi/g when 
above background $STJS ayraged over 15cm thick 

a==iik-lOOm - 
wnlotre rnzan 15 cm 

23Ol-h 
nsRa 
22Sb 

l Refamce 3. 

‘Jihble 2. Background radiation levels for the 
northern New Jersey area 

Type of radiation mcasummmt 
or sample 

Gamma expomre at 1 m above 
Qound surface WW 

Conaqtration of radiomxlides 
b ~$&W”l 

333U 
n3Ra 

Radiation level or 
radionuclide concentration 

80 

0.9; 

8:X, 

.$+’ ‘j: .. .* ‘fY?-- 
I!%. 
e,. gi -. 
;jd::k r z *,q. 
g. : 
pi 
y:. 
,5- 9 2. ,: . $.. 
:*y 
$p 
<. . 1i.i 
y. 

. . . . . . Y .h $. 

._. -w t 
$7 .$I: 
,!.1 a; A 
i.g,. 

fj ;c. 
*t+ 

E-’ ?‘ t.5. 
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lhble t. Concentrationa of radiomclidea in soil at 
79 Avenue B, Lodi, New Jersey (W091) 

Sample. 
Radionucl ide concentration (pCi/g) 

MS&b 213b 236~’ 

iii 

ii:3 
BlC 

~~~ 
B2B 

Systematic 8ampfeB 

tE 
0.61f0.01 o.wi.02 
0.66f0.02 . 0.69f0.03 2x . 

Biased sampled 
O-15 5.1 M .3 64 f2 e  

u-30 1.9 f0.2 
?3 % ! 

e2.0 

ZEi 
1.0 f0.2 

315 f0:07 
0.49f3 

0.76f0.07 1.3 f2 
O-15 . 0.74f0.07 4.4 f0.2 1.1 A3 

15-30 0.62f0.2 3.1 f0.2 <1.6 f3 

.bcationa of soil samples are shown on Fig. 2. 
‘Indicated counting error is at the 95% confidence level (&b). 
eSyetematic samples are taken at locations irrespective of gamma exp0 

8yBiased aamplu are taken from areas shown to have ekvated gamma 
upo6ure rates. 

‘Sample wat3 not analyzed for IrsU. 
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