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Maywood Chemical Works (MCW) of Maywood, New Jersey, generated process 
wastes and residues assaciated with the production and refining of thorium and 
thorium compounds kom monazitc ores from 1916 to 1956. MCW supplied rare 
earth metals and thorium compounds to the Atomic Energy Commission and 
various othedgovcmment agencies from the fate 1940s to the mid-1950s. Area 
residents use& the sandlikc waste from this thorium extraction process mixed with 

Results of the survey demonstrated radion&ide 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. 
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R.?%ULTS OF THE RADIOLOGICAL 
SURVEY AT 113 1.%TENUE E, LODI, 

NEW JER!WY (LJOSl)* 

INTRODUCTION 

F&n 1916 to 1956, process wastee and residues asmeiated with the production 
and r&r&g of thorium and thorium compounds from mowxzite ores were generated 
bythe Maywood Chemical Works (MCW), Maywood, New Jersey. Duriug the latter 
part of this period, MCW supplied rare earth metals and thorium compounds to 
various government agencies. In the 1940s and 19!5Os, MCW produced thorium and 
lithium, under contract, for the Atomic Energy Commission (AEC). These activities 
cessed in 1956, and, approximately three years later, the 30-acre real estate was 
purchased by the Stepan Company. The property is located at 100 Hunter Avenue 
in a highly developed area in Maywood and Hochelle Park, Bergen County, New 
Jersep. 

During the early years of operation, MCW stored wastes and residues in low- 
lying areas west of the processing facilities. III the esrlp 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 residusl 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 small stream flowing south from Maywood with its headwaters 
near the Stepsn 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 Ftiver in Lodi, New Jersey. Only a small 
section near Interstate 80 remains uncovered. nom 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 mowzment 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 drilled in search of former stream 
bed material, even in the absence of surface contamination. 

As d result of the Energy and Water Appropriations Act of Fiscal Yest 1984, 
the ptoperty discussed in this report and properties in its vicinity contaminated 
with residues from the former MCW were included M a decontamination research 

*The survey was performed by members of the M easurement Applications and 
Development Group of the Health aud Safety Hesearch Division at Oak Ridge 
National Laboratory under DOE contract DEAC05-840H.21400. 
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and de4opment project under the DOE Hxmerly Utilized Sites Remedial Action 
Pmgram. As part of this projec;, DOE is conducting radiological w in the 
vicinity of the site to identify properties eantaminated with residues derived from 
the MGW. The principal radionuclide of coueern is thorium-232. The radiological 
~discuseedinthisnpartanpartotthsteftortandwaeeonduckd,atthe 
requestofDOE,bymembersoftheM eamuemmt 
Group of the Oak Ridge NatiouaI Laboratory. 

Appkations and Development 

A radiological sumev of the private, residential property at 113 Avenue E, Lodi, 
New Jersey, was conduked duriug 1966. The survey and sampling of the ground 
surface were earriecl out ou May 7,1966. 

SURVEY METHODS 

The radidogkal 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) cokction of soil samples. No indoor survey measunzmeuts were performed. 

Using a portable gamma sciutillation meter, ranges of measurements 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 take at the point 
showing the higbest gamma radiation level. Systematic soil samples were taken at 
vsrious locations on the property, irreqective of gamma radiation levels. These 
survey methods followed the plan outlined iu Reference 1. A comprehensive de- 
scription of the survey methods and iust 
report.2 

rumentation has been presented in another 

SURVEY RESULTS 

Applicable federal guidelines are summa&4 in Table 1.” The normal back- 
ground radiation levels for the northern New Jersey area are presented H Table 2. 
These data are pravided for comparison with survey results presented in this sec- 
tion. All direct measurement 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 
enviroumental samples. 

Gamma Radiation Leveb 

Gamma radiation levels measured during a puma scan of the surface of the 
property arc gkn in Fig. 1, with aureqonding m efmwemmts one meter above 
the surface where indicated. Gamma exposure rates over the major portion of 
the property ranged from 5 to 11 rR/h. One-meter readings were between 6 and 
13 pR/h; the normal background level at one meter is 6 pR/h for the northern New 
Jersey area (Table 2). Elevated readings were in scattered aress of both the front 
and back yards, with the highest levels ranging from 13 to 26 rR/h in the southern 
comer of the front yard and the northern section of the back yard; corresponding 
one-meter readings for these two areas were 10 and 11 pR/h, respectively (Fig. 1). 
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Three other isolated spots in the &ont yard were 17,2I, and 21 pR/h. Flower beds 
in the front and side yards were 13 to 21 cIR/h. Elevated areas lay on either side of 
thehouse,rangingfrom13to17IrR/h onthewestandfrom13to21CcR/honthe 
east. 

Systematic and Biased SoiI Samplet~ 

Systematic and biased soil samples were takw from various locations on the 
property for radionuclide analyses. Locations of the systematic (S) and biased (B) 
samples are shown in Fig. 2, with results of h~boratory analyses provided in ‘Table 3. 
Concentrations of ‘urn, thorium, and uranium in these mples ranged from 

v 0.65 to 2.2 pCi/g, 0. 9 to 15 pCi/g, and 1.0 to 10 pCi/g, respectively. Biased samples 
BlA&B, B3A, B4A, and B5A were above DOE guidelines fw OszTh (Table 1). All 
biased samples were above normal background levels for the northern New Jersey 
area (%ble 2). 

SIGNIFICANCE OF FINDINGS 

Measurements taken at 113 Avenue E indicate that the property contained resid 
ual radioactive material primarily from the 232Th and 23sU decay chains. These 
radionuclide distributions are typical of the tqe of material origiriating from the 
MCW site. The concentration and extent of ‘?Th on this property were m ex- 
cess of the applicable DOE criteria (Table 1). As shown in Fig. 2, this material 
was found at sampling locations Bl, B3, B4, aud B5, consistent with the elevated 
gamma radiation measuremen ts in those areas. Results of this radiological assess- 
ment indicate that the property contains residual radioactivity derkd from MCW 
in concentrations that exceed remedial action guidelines. 
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Pig. 1. Gamma radiition hwelm (pR/h) measured on the surface at 113 
Avenue E, L&i, New Jersey (WO81), with corresponding measurements one 
meter above the ourface where indicated. 
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able 1. Applicable guidelInes for protection agaiti radiation. 

Modeofexposme Expomm ConditioKla Guideline value 

Maximum p&missible um- 
centratbn of the follow- 

5 pCi/g 8VfZr8@d over t!lc 
&St 15 cm of 6oil below 

ing radionuclides in aoil 
8bOW3 Wground ,‘ev& 

the &, 15 pCi/g when 
8Veraged over l&cm thick 
soil layers more than 15 cm 

8-m-1Wm - belowthesurfea 
22om 
no% 
naR8 

l Reference 3. 

.- 

Table 2. Background radiation levela for the 
northern New Jersey area 

Qpe of radiation measunmmt 
or aample 

&iIIUXl8 exposute St 1 El abOW? 
ground aurface (/JR/~) 

Concen$atiop of radionuclidea 
ill y;$pd 

WJ 
2lS&& 

Tteferellca 4. 
‘Reference 5. 

Radiation level or 
mdiomrdide concentration 

8” 

0.9; 

% 

., 
t 

..; 
2 

;i 
5. . .c 
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Table S. Concentrationa of radionuclidee in uoil at 
113 Avenue E, Lodi, New Jersey (WO81) 

Sample’ 
Fbdionuclide concentration (pa/g) 

22a&b. 222mb 22qJ6 

x:2 

:;ii 

i:; 
BlC! ‘- 
B2A 
B2B 
B2C 

AXE 
B3C 

Et 

Et 

O-15 
15-30 
o-15 

15-30 

O-15 
15-30 
30-45 
O-15 

15-30 

3iE 
15-30 
30-45 

O-15 
n-30 
O-15 

15-30 

$‘Sh8tiC 88Il lJd&+ 

0.69fO.008 0.97fO.02 cl.3 
0.75*0.01 0.98f0.02 l.O f0.4 
0.65f0.2 0.82*0.05 1.9f0.5 
0.71*0.007 0.79f0.01 l.O f0.2 

Biased sampled 
1.8 f0.2 14 f0.5 
2.0 f0.1 

‘X4 z-f 
7.4;2 

1.2 f0.05 <10.4 
1.1 f0.1 4:6 l 0:07 3.lf0.3 
1.2 f0.1 4.9 l 0.3 5.0f0.6 
1.0 f0.02 3.6 f0.04 4.0f0.9 
2.2 fO.1 15 f0.04 
1.7 f0.2 12 f0.7 !EY 
1.1 fO.04 3.8 f0.09 <7:1 * 
2.0 10.2 

‘i 2 fK9 
7.5*2 

:3 ZE 
0:87*0:009 

6:s *0:2 
2.8*2 
7.3f0.08 

2.1 f0.02 2.0f0.4 

*Locations of soil samples are shown on F ig. 2. 
‘ldicated counting error is at the 95% confidence level (f20). 
cSystematic samples are taken at locations irrespective of gamma expo- 

-Biased samples are taken fmm areas shown to have elevated gamma 
expumre rates. 

‘Sample was not analyzed for 2s*U. 
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