
----.--.. - _.-.---__ .._ _ 
‘- . 

‘. _., !:. 

062798 --d’ . 

ORNL/RASA-88/7 
yv\- 6:5+ 

.:. / ..I ,...i‘; . -- .I-. . . . .I ., +_:. ‘:. 
i 

‘,. 
.i 

: . 
1 : !>$;‘ .?$ i$j, 

.:-.I.; . . . : ,!, 
2 

. 
L ;z. 

‘...:.y-. ., : 
: I:!,.:- 

. . . .-... I . u*:,c, 
.~.. L i a 

! 

.,; .i‘ L 
,., “‘>.‘.J ,:. 

. .I.. 

i : 
:*..“’ .’ 

: ,, .I ,, 

.,: ; :: 
.A ,t,* i 

i :.,~~.; 1,“,<., : 
i, “’ Y.‘. i ::y . . ‘,- , : 
j ;.. : I ‘. .‘:;j, .; 
‘I 1: ..,:.;. ‘. .‘- 

, .,:y:y 
.> i’ 

-.. -: .( 

1 
_’ ,’ I.‘., > - 

t: :..: 
: 

.: 
!j 

‘L .‘- /.: 
: ..’ . :.’ : 
9, I ,. 

., 

RJZSULTS OF THE 
RADIOLOGICAL SURVEY 

108 AVENt% E LODI, 
NEW JERS’EY 

(LJO84) 

R. D. Foley 
L. M . Floyd 

_,. 
i L.AmJ BY . . ,I ‘; 

YMTlN MARIETTA EMERY SYSTEMS. MC. 
: WRTNEuNmOnATEs ; 
7 DEPARIMENT ff ENERGY 



; I, ..- j 
;l* i. 1: 
6-’ 
‘i “(, F. 
q 

$; .* 
:- . 

:p 

1 

t .- 

ji - 

I 
I i- 

f 
L 

‘L 

I 1.1 _.- 

I L 

Avaa.abbtoboEardDoE~ lmnthamicad-and 
ncitnid hfommtim. P.O. Box 82. oak Rkbe, TN 37531; pdcw adllbb 
from (615) 575-5401. Frs 525-3401. 

AV&bbtOti lLBpUMC~hanW~l~Mams~~,U.S. 
Dc$lL3rtmani cl cotmlwca. 52R5 Porf f7oYal Rd, +3Fmbkl. VA 22151. 

Nllspdcacodss~ oopy: A03 -A01 

lhkrepatwaspreparadaaanaaamtdw0fk~by~a~~ 
lha l!Mad state8 Go-. NdlhWltlOUllbdStlltes-~mY 
agency tharad, nce any 04 thedr awbyaaa. make MY mnaWy, axprw Q 
hpkdoraeunes any leoal lisbW or ~forthaaaaracy,am 
pbtmaa. 01 ktaaf~w of any Mormation. awratue. product, or m &a- 
doeed.atspesantathatLueswoJdnatkrMnOsplvaldv~~. 
bfarencahmhbany~ oommdalprukJct,pocs9s,a-by 
m nama. tradmah, mamrfa~, 0I othem(se, do00 not neCaMarRy 0or&+ 
hltaJorhn@Ylta~, r-tion,orfavuklgbYti~UJlsd~ 
~aanyagarcythaa0f.Thavbw8andopinionsda~ 
aq#aamdharakl*nol nacaaaarUyatahorn(lsct~ofthaWed~ 
Gomm*nlamuwther~. 



& 
II 
-I- .*, 

El 
2. L. 

3,; 
.-- 

.;, \i. 

. .._ 

t 
i 

-. 

,;\ 
L 

L- 

! 

L, 

II 

L.- 

1 
‘: _ 

\ 
i 

:- 

i 
Gil 

i 
1.~. 

1 
~. L. 
z 

I 
‘-L 

I 
I - 

I 

-. ..$ ..:zg... .-; . . 
‘. . :, ,. *. .““.. ,<,; .‘;,L.‘.:~+,- 

: ‘062798 
. :..I _. 

. . - 
-- 2. 

ORNL/RASA-a8/7a ‘, 
* . 

HEALTH AND SAFETY RESEARCH DIVISION 

Nuclear and Chemical Waste Programa 
(Activity No. AH 10 05 00 0; ONLWCOl) 

RESULTS OF THE RADIOLOGICAL SURVEY 
AT 108 AVENUE E, LODX, 

NEW JERSEY (W084) 

R D. Foley and L. M . Floyd 

Date Published - June 1989 

Investigation Team 

R E. Swaja - Measuremen t Applications and Development Manager 
W . D. Cottrell- FUSHAP Project Director 

RD. Foley - Field Surwy Supervisor 

Survey Team Members 

A. C. Butler P. F. Tiner 
R A. Mathis W . H. Shinpaugh* 

w. winton 
*Stone Associates 

Work performed by the 
MEASUREMENT APPLICATIONS AND DEVELOPMENT GROUP 

Prepared by the 
OAK RIDGE NATIONAL LABORATORY 

Oak Ridge, Tennessee 37831-6383 
0peta-l bp 

MARTIN MAIUETTA~NE;GY SYSTEMS, INC. 

U. 9. DEPARTMENT OF ENERGY 
under Contract No. DE.AC05-840R21400 

:.. 

I 
: ; . . 

j$ 

; 



j 
i 

.i LIST OF FIGURES 

LIST OF TABLES 

‘1 ‘-- 

I 
. 

; : 

“. 

CONTENTS 

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

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

ABSTRACT . . . . 

INTRODUCTION . 

SUHVE~ METHODS 

SURVEY RESULTS. 

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

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

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

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

I 
L.- 

ACKNOiVLEDGMENTS . . . . . . . . . . 

i -- 

I 
i _ 

i 
L.. 

Gamma Radiation Levels . . . . . . . . . 
Systematic and Biased Soil Samples . . . . 

SIGNIFICANCE OF FINDINGS . . -. . . . . 

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

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. ..i. i. ‘, ; :(.. 

. ‘. 
1: 

- 
: 

...... 

...... 

...... 

...... 

...... 

. ..a.. 

. . . . . . 

. . . . . . 

. . . * . . 

. . . . . . 

. . . . . . 

1 
.‘b 

iii 

. . . . . 

. . . . . 

. . . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

. . . . . 

0 

vii 
ix 
ti 

1 

2 

2 

2 
3 

3 

4 



j.j 
2. M 
% 1 . -- 

ii 
L 

. . 
J-j z:. L- 
p 
_ i( 

; 
y \ 

a.._ 

-L 

: t. 

I 
r .- 

.i 

! 
” L.- 

1 
’ I 

. . _.,. 
.* 

1 

2 

! 
L 

I- 
. . 

1 
; L- 

j. 
t :- 

i I.> 

; 
,.-t 7 -I 1 
,I .:< 

.-..” 
. . 

. . ‘8 

ii :. .: 
I 

LIST OF FIGURES 

Gamma rdiation levels (pR/h) measured on the muface at 108 Avenue E, 
Lodi, New Jersey &Jo&I), with camaponding III-!s one meter 
abovethemufiuxrhaeidi&d. . . . . . . . . . . . . . . . . . 

Diagram showing locations of soil MUII~I~S t&m at 108 AVCXIU~ E, 
Lodi,NewJemy(WO84) . . . . . . . . . . . . . . . . . . . . . 

7’ ‘:. 
..‘;& ,,.& ic< ::: -$ 

:0627985f 
1 c:. T-2 ,... .,y 5 : . . . . ::.L: . .:. . . . . . . ,.: . ,i : i.. ::... , .‘..I 7 

: : . . . ,’ 
: .! 

5 

6 



.A, 
‘r 
r; ’ 
j- 
K 

.:i 

.fj _ 

i \ 

:s- 

!- 

: 
: j 

L 

i 
.: : c 

i 

.f 
Le 

! 

! 
L 

..‘i.‘...: . . :.. . :.: r- / 

.- .+: .: ._ : . .-:; Y. ,‘.,::. .’ * . . . . ,- . . .. 
‘L ‘. 

_ .) : 
‘A. 

:. :,I :. t,. _I, ,. 
I,. 

. 2 . 
- _’ 

LIST OF TABLES 

Applicable guidelinea fix protection again& radiation . . . . . . . . . 

Backgmmndradiationlevels for the northem New Jersey area . . . . . 

Concentrations ofmdionuclidea in soil at 108 Aveme E, I&i, 
NevJemey(WO84). . . . . . . . . . . . . . . . . . . . . . . . 

vii 

. 

., 

7 

7 

8 



r, _ /.. 
,: -, ~_ t-3 .\ ‘I. : :. -,, 

’ : :. ~’ 
>“i .: .‘. 
$‘ : : 0‘6 2 7 &i;,:,;.!.;~;;;,: :,,,iYfg 

I- 
,-.,. 3 B 

*,’ ‘-‘ “$ . I ;- ,..:: :I & 

ACKNOWLEDC3MENTS 
. . 
;. ; 

by the Divi&on_of Fbdlitp ed 
utmeat of En- under Contra& No. 

Sy&ixis, Inc. T& authora 
wish to acknowledge the support of J. E. 1 Baub+;-A+g Dim+! Of& of+ 
~lid.&ction yf yaste T&+nologp; J. J. Fmre, I)Iryctor, Dtvmon of Fkhty 

Deamunmoninn Proxck and membera of that staffs. The authom also 
amred& the amtributiktu of J. ti. Rich, S. W. Kawthome, B. C.~Littl~~~ 
L-J. Jeff&a of the Publicationa Divisiq$ M.-S._ Uziel of the Epvl_topm 

art of the 
lent Grmp; and W. Ii. Shinpaugh of Don 

, analyses, editing, and reporting 

fimnation System Group; B. S. Ellis, D. A.~Roberte, and T. R Stewt 
Measunmmt Ap licatiom and Dtvelopn 

_-_- - s.. 
Stone Amociates or participation in the collection, P 
of data for this survey. 



{L 
R c * 
l 

._ 

.I 

-.- L  

‘, 

.‘: , 

‘i ‘I’ / 

;- .~- 

: * x 

L- 

: i 
; 1. 

t 

L. 

I-. 

I 

/ 
<L 

i 

i 

i- 

- 

I 

c... 

. 3  

-- 

i 

L. 

: i 

\ 
c. 

AB!nRAcr 

Maywood Chemical Works (MC%‘) of Maywood, New Jersey, generated process 
wastes and nsidues associated with the production 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 194% to the mid-1950s. Area 
residents used the sandlike waste from this thorium misction process mixed with 
tea and cocoa leaves as mulch in their 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 inxstigative radiological surveys of properties in the vicinity of MCW to 
determine whether a property is contaminated with radioactive residues, principally 
swTh, derived from the MCW site. The survey typically includes direct measure- 
ment of gamma radiation levels and soil sampling for radionuclide analyses. The 
z of this site, 10s Avenue E, bdi, New Jersey (LJ@S4), was conducted during 

Results of the survey demonstrated radionuclide co?;.-entrations 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 RADIOLOGICAL SURVEY 
AT 109 AVEPXJE E, LODI, 

NEW- JERSEY (LJO84)* 

INTRODUCTION 

Aom 1916 to 1956, process wastes and residues associated with the production 
and re8ning of thorium and thotium compounds &om monasite ores were generated 
by the Maywood 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 1949s and 195Os, MCW produced thorium and 
lithium, under contract, for the Atomic Energy Commission (AEC). These activities 
ceased in 1956, and, approximately three years later, the 30-acre real estate was 
purchased by the Stepan Company. The property is located at 100 Hun& Avenue 
in a highly developed area in Maywood and Rochelle Park, Bergen County, New 
Jeteey. 

During the early years of operation, MCW stored wastes and residues in low- 
lying areas west of the processing facilities. In the early 19309, 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 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. 

7.od.i Brook is a small stream flowing south from Maywood 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 uncovered. From 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 contaminated soil to the surface of a 
few properties, where it is still in evidence. In other instances, the contaminated 
soil was awered 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 1984, 
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 M easurement Applications and 
Development Group of the Health and Safety Research Division at Oak Ridge 
National Laboratory under DOE contract DEACOS-840R.21400. 
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ad dexiopment project under the DOE Fcrmedy Utilized Sites Remedial Action 
Yropra As part of this project, DOE is conducting radiological eunvys in the 
viehity of the site to identify proper&a conkuninated with residues derived from 
the Mew. The principal mdionuclide of concern is thorium-232. The radiobgjcas 
~discuasediathisnpartanpaofthatcftortandwaeconduded,atthe 
repeat of DOE, by members of the M eamrtmat 
Group of the Oak Ridge National Laboratory. 

Applications and Development 

A tadiologicd survey of the private, reaidentid property at 108 Avenue E, Lodi, 
New Jeraq, was eonducted during 1988. The swvcy and sampling of the ground 
su&ceuureauriedoutonMay9,1988. 

SURVEY METHODS 

The radidogical survey 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 measurements were 
recorded for areas of the property surf&e 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, kespective of gamma radiation levels. These 
survey methods followed the plan outlined in Reference 1. A comprehensive de- 
scription of the survey methods and in& 
report.3 

rumentation has been presented in another 

SURVEY RESULTS 

Applicable federal guidelines are summan ‘zed in Table 12 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 sec- 
tion. AU direct m fxmmment results presented in this report are gross readings; 
background radiation levels have not been subtracted. Similarly, background con- 
centrations have not been subtracted from radionuclide concentrations measured in 
environmental samples. 

Gamma Radiation Levels 

Gamma radiation levels measured during a gamma acan of the surface of the 
property are given in Fig. 1, with eorruponding measurements one meter above 
the surface where indicated. Gamma expoeum rates over the major portion of the 
property surface ranged from 5 to 13 pR/h. Ontmeta readings were between 6 and 
11 rR/h, with the 11-pR/h reading being above the normal background level of 
8 pR/h at one meter for the northern New Jersey area (Table 2). The highest surface 
readings were in the front yard, ranging fram 13 to 21 pR/h, with an isolated spot 
of 17 rtR/h. In the back ysrd, more isolated spots read 14,151, and 11 to 15 pR/h 
on the western side of the property. 
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Systematic oiid 9iased Soil Sample 
Systematic and biased soil samples xre t&n &om various locations on the 

property for radionuclide analyses. Locations of the eystematic (S) and biased (B) 
samples are shown in Fig. 2, with results of laboratory analyses provided in Table 3. 
Con- of radium, thorium, and uranium in these earnplea tanged from 
0.52 to 28 pCi/g, 0.7l to 17 pa/g, and 0.92 to 21 pCi/g, respectively. Biased sam- 
pleB1Awastakenfromanareaofelevated 
mately6m2. Thesumofthe zzsRa and 13 

J?phmm8readinga that covered approxi- 

18 pCi/g 
I 

Th concentrations in this sample was 

of lb pCi 
anreckd for background); this value is 12Q% of the DOE guideline value 
g for isolated spots of leas than 10 ms (Table 1). Sample B2A, however, 

was taken from a much smaller area of elevated gamma levels (0.5 m2). The sum 
of radium and thorium concentrations for this sample was 6.8 pCi/g (corrected for 
background); this vabte is only about 14% of the DOE guideline value of 50 pCi/g 
for isolated spots of less than one square meter (Table 1). 

SIGNIFICANCE OF FINDINGS 

Measurmmts taken at 108 Avenue E indicate that the property contained 
radioactive contamination rimarily from the 232Th and 23sU decay chains, with 
slight contamination tom d OBa. These radionuclide distributions are typical of the 

w 2 
of material originating km the MCW site. The concentration and extent of 

Th on this property were in excess of the applicable DOE criteria for “hot spots” 
of less than 10 m2 (Table 1). This material was found in the location shown in Fig. 2 
at sample station Bl, consistent with the elevated gamma radiation measurements 
in that area Biased sample B2A did not exceed DOE guidelines for isolated spots 
of less than one square meter. Based on the results of this radiological assessment, 
it is recommended that this site be considered for inclusion in the DOE remedial 
action program. . . 

I i- 
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Table 1. Applicable guldelinas for protection against radiation* 

Modeofexpoeum Expoeute conditions Guideline value 

Guidelines for nonbo- 
mogeneous contami- 

. nat1on (used in ad- 
dition to the 100 m* 
guideline)’ 

Maximum permissible am- 
centration of the follow- 
ing mdionuclides in soil 
ahove ba&ground ~evela 

a=%!iFIM)m - 
*son 

n6RAl 
226% 

Applicable to locations 
meeting the above crite- 
rion but ,<25 m* with sig- 
xkihantly elevated concen- 
trations of radionuclides 

5 pCi/g averaged over the 
iirst 15 cm of soil below 
the &ace; 15 pa/g when 
averaged over IS-cm thick 
soil layers more than 15 cm 
below the surface 

Concentration limits for ap 
plication to “hot spots” 
varying in size a5 follow23: 

Cm:{ (P~jfdc 

l-c3 30 

3-<10 ii lo-25 

trainable effort shull be made to identify and remove any ~lurce which 
has a concentration exceeding 30 times the guideline value, irrespective of area.” 

‘These guideline values are applicable to surface concentrations of 252Th, 230Th, 
12’Ra, and 226Ra only; for other radionuclides and subsurface values, see Refer- 
ence 3. 

mble 2. Background radiation levels for the 
northern New Jersey area 

Type of ra$atiip~xsurement . 

Gammsexpoaueatlmabove 
gouDd surf- W/h) 

Radiation level or 
radionuclide concentration 

8‘ 

Conteqtratiop of radionuclidea 
in ~$$l/d 

226U 

226~~ 

b 
X:C 
0.9’ 

1 .A 
i 4 c, ; .; ! f. f. ..F ; d 
! ‘: .$ :... i .: [ 2% 
i i [. -r i- 
; 
1 
[ 
t 

:t 
I 
.- .-“; 
‘2 
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Table 3. Concentrationa ‘of radionuclides in roil at 
108 Avenue E, Lodi, New Jersey (LJ084) 

Ssmple~ 
RadionucEde concentration (pCi/g) 

~Rlb’ 222Th( IsSUb 

i:ii 
:zi 

Et 
BlC 

Ei 
B2C 

systematic samplese 
0.52fO.03 0.71f0.005 

0.91f0.01 fl).;;ml.g 
0.86f0.02 

0:65iO:O2 0.54*0.03 

Biased sample$ 
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