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ABsrRAcr 

Maywwd Chemical Works (MCW) of Maywood, Near Jersey, generated process 
wastes and residues associated with the production and reiining of thorium and 
thorium compounds from monazite ores tim 1916 to 1956. MCW supplied rare 
catth 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 sandliie waste from this tboriuzn extraction process mixed with 
tea and cocoa leaves as mulch in their yards. Some of these contaminated wastes 
were aIso 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 sutyeys of properties in the vicinity of MCW to 
determine whether a property is contaminated with radioactive residues, principally 
v derived from the MCW site. The survey typical& includes direct measurc- 
merit of gamma radiation levels and soil sampling for radionuclide analyes. The 
sump of this site, 5 Hancock Street, I&i, New Jersey (LTO?9), wan conducted 
during 1985 and 1986. 

Results of the survey demonstrated radionuclide concentrations in excess of the 
DOE Formerly Utilized Situ Remedial Action Program criteria. The radionuclide 
distributions arc typical of the type of mate&I originating from the MCW site. 

! 

xi i. 
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RESULTS OF Ti& RADIOLOGKXL SURVEY 
AT 5 HANCOCK STRJXT, LODI, 

NEW JERSEY (LJo29)* 

INTRODUCI’ION 

From 1916 to 1956, process wastes and residues associated with the produc- 
tion and refining of thorium and thorium compounds from monazite otcs were gen-- 
crated by the Maywood Chemical Works (MCW), Maywood, New Jersey. During 
the latter part of this period, MCW supplied rare earth metals and thorium com- 
pounds to various government agencies. In the 1940s and 195&, MCW produced 
thorium and Iithium, under contra& for tbt Atomic Energy Commission (AEC). 
These activities ceased in 1956, and, approximately three years later, the 30-acre 
real estate was purchased by the S&pan Company. The property is located at 100 
Hunter Avenue in a highly developed area in Maywood and Rochelle Park, Bergen 
County, New Jersey. 

During the early years of operation, MCW stored wastca and residues in low- 
lying areas west of the processing facilities. In thb early 1930s. these areas were 
separated from the rest of the property by the construction of New Jersey State 
Highway 17. The Stepan property, the interim stotage 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 material 
containing residual amounts of thorium and its decay products, with smaller quan- 
tities of uranium and iu decay products. During the years 1928 and 1944 to 1946 
area residents used these process wastes mixed with tea and cocoa leaves as mu& 
in their lawns and gardens, In addition, some of the contaminated wastu were 
apparently eroded from the site into Lodi Brook and carried downstream. 

Lodi Brook is a small stream flo+ng south from Maywood with its hcadwa- 
ten near the Stepan waste storage site, Approximately 150 ft after passing under 
State Route 17, the stream has been rdivtrted underground through concrete or 
steel culverts until it merges with the Saddle River in Lodi, New &my. Only a 
small section near Interstate 80 remains uacovcrcd. From the 1940s to the 1970s 
when the stream was being diverted ucdcrground, its course was altered sever21 
times. Some of these changes resulted in the movement of contaminated soi! to the 
surface of a few properties, where it is still in evidence. in other iastances, the con- 
taminated soi1 ~85 covered over or mixed with clean fa leaving no immediate cvi- 

I 
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deacc on the surface. Thenfore, properties in question n.& he drillal in rzarch of 
form er stroam bcd m aterial, ovca in the absence of surface ‘&ntam iuation. 

As a result of the Eae and Water Appro$riatioas & t of Fiscal Year 1984, 
theproportydhcusscdin % I9 * report and properties in kr vicinity cootam inatcd 
with residues from  the form gr MC* were included as a @on&mination research 
and dcvelopm eat project u&r the @OE Form er& Utihz&i S iM Remcdiai Action 
Program . As part of this project, D0E is conducting r&lo&al surveys in the 
vicinity of the site to ideate prop&tics contam inated wit@ rcs#ucs derived from  
the M C W . The principal radioauclidc of coaccrn is thoritu@ -232. The radiological 
surveys d&usscd in this report arc part of that effort and ‘Xverc conducted, at the 
request of DOE, by membcn of the Measurement Applicjtions and Dcvelopmcat 
Group of the Oak Ridge National Laboratory. 

A radiological survey of the private, residential prop& at 5 Hancock S treet, 
Lcdi, New Jersey, was conducted during 1985 and 1986. ‘l%e survey aad sampling 
of the ground surface was carried out oa Cktohcr 19, 1985, and the follow-up suh- 
surface investigation was pcrformcd on Soptem hcr 18, 1986. 

SURVEY MXTHODS 
* .-- 

_F 

T4e radiological survey of the property included: (1) 8 gam m a scan of the entire prc- 
pcrty outdoors, (2) cotlcction of surface and subsurface soil sam pla, and (3) gam m a pm 
files of auger boles. No indoor survey mcasurcm ents were pcrfotmcd. 

Using a portable gam m a scintillation m eter, ranges of m easurem ents were recorded 
fct areas of the property aurfaa. If the gam m a cxpcsun rates were elevated, a biased soil 
sample was taken at the point showing tire bigbut gam m a radiation level. System atic soil 
sam pia wcrc taken at various locations on the property, irrespective of gam m a radiation 
levels. These survey m ethods followed the plan outlined in Reference 1. 

To dcfmc the extent of possible subsurface soil coatam ination. the auger hola were 
dri!led to depths of approxim ately 2.7 m . A plastic pipe was piaced in cacb hole, and a 
NaI scintillation probe WBS lowered inside the pipe. The probe was encased in a lead shield 
with a borixontal row of collim ating slits on the side. This cohim ation allows m easurem ent 
oi gam m a radiation intensities t-exulting from  contam ination within small fractions of the 
hole depth. M easurem ents were usually m ade at 15. or 3O-cm  intervals. If the gam m a 
readings in the bole were elevated, a soil sam ple was scraped from  tbe wall of the auger 
bole at the point showing the bighat gam m a radiation IcveL Tbe auger bole leggings were 
used to select locations where further soil sam p!ing would be wfuL A  split-spoon sam pler 
wax uced to colfcct subsurface sam pla at known depths. In som e auger boles, a com bina- 

. tion of split-spcoa sam pling and side-wall scraping was used to collect sam ples. A  
com prehensive. ducription of the survey m atbods and instnunentntion has been presented 
in anotba r~pxxt.~ 

SURVEY RESULTS 

Applicable federal guidelina ara s in Table I.’ Tbe norm al background 
radiation IN& for the nortbem  New Jcrscy arca arc prucntcd m  Table 2.u fhua data -- 
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an provided for ~ropa2isoo with 3urvq results .’ 
P 

iothissccti~. Alldiroctl-. 
uremeot results pruontal io this repm am r@ings; background radiation I,- 
have not been subtracted Siily, backgm ’ am4oorratioos have not been s&r-~ 

Y!rc from radionuclidr amccntrations measured in en ’ nleotal samplea 

Gamma.radiation levels theam& during a &mta scan of the surface of tbe pro]-- 
are givo~ in Fig. 1. Gamma expcke rates over the major portion of tbe property ra* 
from 6-13 rR/h. One small area near the pool measured 14 rR/h; this area is indic- 
io Fig. 1. 

Systeetadc ad BIB& Soil Sampks 

Systematic and hiascd soil samples were taken from vsrious locations oo the pi 
for radionuclide analyses, Locations of the systematic (S) and biased (B) sampit ̂ 
shown in Fig. 2, with results of laboratory analyses provided in Table 3. Cooceutr?’ 
of uranium, radium, and thorium in the biased sampIes were above background level* 
the oorthem New Jcney area (Table 2) but were below the guideline values (TahJ? 
The radionuclide values for BIA-D, though below DOE criteria, cootinue to rise 
depth. 

Allgtr Soll Samples 

Varying thicknesses of subsurface soil were sampled from depths of 30 to 185 c 
auger (A) holes which were drilled at 4 separate Iocations indicated in Fig. 2. The rc- 
of analyses of these samples are given in Table 3. Cooccatrations of UbRa and =l? 
soil samples from all auger holes ranged from 0.62 to 2.1 and 0.77 to 19 pCi/g, rc-: 
tively. Radionuclide concentrations in sample A4C were above DOE criteria (Table ; ! 
thorium (19 pCi/g); all other concentrations were below guidetin-. 

Gamma logging was performed iu each of the 4 auger holes to character& 
further defme the extent of mible contamination. The logging technique used here i: 
radioouclidc specific. However, logging data, in conjunctioo with soil analyses data, “’ 
be used to estimate regions of elevated radionuclidc concentrations in auger holes . : 
compared with background levels for tbe area. Following a comparison of these dp!.-, 
appears that any shielded scintillator readiags of 1000 cpm or water genera& i&i,-- 
the presence of elevated concentrations of “6Ra and/or u2Tb. Data from the gamms :” 
fiIes of the logged auger h01u ~lre graphically represented ia Fig. 3 through Fig. 6. Rc. 
ings for depths hotwooo 0.3 and 1.2 m we= greater’ than 1000 cpm jn awl holes. ̂ . 
maximum reading in auger hole 1 was 1489 cpm at 0.8 m. ia auger hole 2 ’ 
1499 cpm at 0.6 0~ The maximum readiig in bole 3 was 1565 cpm, algo at 0.6 a:. 
hole 4, the maximum rcadiig WM 3745 cpm, found at 0.8 tn. 
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SIGNIFICANCE OF FIND&S 
r 

Measurctnents taken at 5 Hancock Street indicate that the pmperty contained 
radioactive cotltamination primarily from the “‘Th decay ahain with slight contamination 
from the u‘U decay chain. T&c mdionuclide distributiona arc typical of the type of 
material originating from the ppocaaing operation8 at the MCW site. The concentration 
and extent of u2Th on this pro&y is in cxaea of the applicable DOE criteria (Table I). 
This qatcrial was found at sample location A4, as shown in Fig. 2. Based oo the rwults 
of this radiorogical assessment, it ia recommended that this site be comidcred for inclusion 
in the DOE remedial action program. 
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‘lhble 1. Applicable guidelinea for protection against racliatiot~ 

Mode of exposure 

Radionuclide concen- 
trations in soil 

Ekposure conditions Guideline value 

Maximum permissible con- s pcilg averaged overii 
antration of the follow- 15-cm of soil below tb- 
ing mdioauclides in soil face; 15 pCi/g when avc- 
above background levels over 15-cm thick soil ! 
avemgedover100m2area more than 15 cm be101 

2 
surface 

-Ra 

SReference 3. 

Derived (site specific) 

Table 2 Background radiation levels for the 
northern New Jersey area 

ljpe of radiation muremeat 
or sample 

Gamma expcsure at 1 m above 
lpund surface (Bwh) 

Radiation level or 
rsdionuclide mnantratioti 

8’ 

Concentration of radiottudides 
h soa @w 

PsRa 

=W 

0.9 
0.9 
0.9 

These values represent an average of normal radionuclide 
concentrations in this part of the state. Actual vahes may 
fhCtW?C. 

‘Reference 4. 
*Reference 3. 



SampIe. 
Radionuclide concentration (pCi/g) 

=Rllb 232nb =‘uc 
- 

BIA o-15 
BIB 15-30 
BlC 30-45 
BlD 45-60 

AlA 
AIB 

A3A 
A3B 
A3C 
A3D 
A4A 
A4B 
A4C 
A4D 

o-15 
O-15 

GE0 

ii% 
120-150 
M-185 
30-45 
45-60 
60-75 
75-90 
45-60 
60-75 
75-90 
90-105 

systcwrutic sawtplud 
0.75 f 0.2 
0.65 f 0.3 

Bawd samples’ 
1.1 f 0.1 
1.6 f 0.1 
1.6 t 0.09 
1.7 f 0.2 
Auger mmpte# 
1.8 f 0.09 

0.71 f 0.05 
0.81 t 0.1 

1.8 f 0.06 
20 f 0.2 

0.62 t 0.05 
0.78 f 0.02 
0.70 f 0.09 
0.85 f 0.04 

1.2 t 0.03 
0.80 f 0.05 

1.3 f 0.08 
1.9 f 0.2 
2.1 f 0.04 

0.78 f 0.3 0.95 
0.87 f 0.3 1.0 

3.4 f 0.3 1.3 
8.0 f 0.5 1.9 
8.2 f 0.6 1.6 
8.4 f 1.0 1.7 

21 f 0.2 
0.92 f 0.03 

1.3 * 0.1 
2.5 f 0.2 
1.7 t 0.3 

0.77 1 0.1 
1.3 f 0.09 
1.1 f 0.1 
2.9 rt 0.3 
1.4 f 0.3 
1.1 f 0.2 
6.7 f 0.8 
19 -c 1.7 
2.4 f 0.2 

%ocatious of soil samples are showll on Fig. 2 
%tdicatal counting error is at the 95% confidence level (f2a). 
Total analytical error of measurement raults ia less than f 5% (95% coafideoce 

level). 
dsystematic samples are taken at locations hupecth of gamma exposure. 
‘Biased sampla are taken from areas shown to have elevated gamma exposure rates. 
‘Auger samples art taken from holes drilled to fwthet dtfmt the depth and extent of 

radioactive material. Hole, are drilled rhh the surface may or tiay not be contaminated. 
cSample WBI not analyzed for w. 

. 
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