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ABsrRAcr 

Maywood Chemical Works (MCW) of Maywoad, New Jersey, generated pnxcs5 
wastes and residues associated with the production and rctining of thorium and 
thorium compounds from mom&c ores from 1916 to 1956. MCW supplied rare 
earth metals and thorium compounds to the Atomic Energy Oxnmission and 
various other government agencies from the late 1940s to the mid-1950s. Arcs 
residents used the sandEke waste fhrn this thorium extraction process mixed a% 
tea and cocoa leaver as mulch in their yards. Sotne of these contaminated W8Stf.s 
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 swcys 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 mcasure- 
ment of gamma radiation lcvcls and soil sampling for radionuclide anaQses. TIT 
swy of this site, 7 Hancock Street, Lodi, New Jersey (LJO27), was conducted 
during 1985 and 1986. 

Results of the sump demonsrtated radionuclidc concentrations in excess of the 
DOE Formerly Utilized Sites Remedial Action Program criteria. The radionuclide 
distriiutions are typical of the type of material orif$tating from the MCW site. 

xi 
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RESULTS OF’IWE RAIMOuK;IcAL SURVEY 
AT 7 HANCOCK STREET, LODI, 

NEW JERSEY (LJorr)* 

INTRODUCIlON 

From 1916 to 1956, process wastes and residues associated with the production and 
refming of thorium and thorium compcunds fmm moaazite ores were generated by the 
Mapod Chemical Works (MCW), May-wood, New Jersey. During the latter part of this 
period, MCW supplied rare earth metals and thorium compounds to various govemuxnt 
agencies. In the 1940s and 1950s. MCW produced thorium and lithium, under contract, 
for the Atomic Energy Commission (AEC). These activitim ceased in 1956, and, appmxi- 
mately 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 deveIoped arca in May-wood and 
Rochelle Park, Bergen County, New Jersey. 

During the early yean of operation, MCW stored wastes and residues in low-lyizg 
areas west of the processing facilities. In the early 193Os, these areas were separated from 
the rut of the property by the consttuction of New Jersey St& Highway 17. The Stcpan 
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 pmcaa was a sandlike material con- 
taining residual amounts of thorium and its decay products, with smaller quantitia of 
uranium and its decay products. During the years 1928 and 1944 to 1946, area residents 
wed these prows 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. 

L 

I 

Lodi Brook is a small stream flowing south from Maywood with its headwatcn near 
the Stepan waste storage site. Approximately 150 feet after passing under State Route 17, 
the stream has been diverted underground through concrete or steel culverts until it 
mngff with the Saddle River in Lodi, New Jersey. Only a small section near Intentate 80 
rcmttin~ tt~~~rai. From the 1940s to the 1970s when the stream was being diverted 
underground, its course wan altered several times. Some of these changes resulted in the 
movement of contaminated soil to the sorface of a few properties, where it is still in evi. 
dence. In otbcr instances, the contaminated soil was covered over or mixed with clean fi, 
leaving MI immediate evidence on the surface. Therefore, properties in question may bc 
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drilled in search of former streambed natial, even in the absence of surfaw contamina- 
tiOn. 

As a re$t of the Energy and Water Appropriations Act of Fiscal Year 1984, the 
property w in this report and pmpertia in its vicinity contaminated with residues 
from the fornkr MCW were included as a decontamination research and development m 
ject under thg DOE Formerly Utilized Situ Remedial Action Pmgram. As part of this 
project, DOE is conducting radiological m in the vicinity of the site to identify pm- 
perties con-a&d with residues derived from the MCW. The principal radionuclide of 
concern is tbaium-232. The radiological sm discussed in this report arc part of that 
effort and w&e conductal, at the request of DOE, by members of the Measurement 
Applications epd Development Gmup of the Oak Ridge Nationat Laboratory. 

A radiol@ical su~y of the private, nsidential property at 7 Hancock Street, Lodi 
New Jersey, wan conducted during 1985 and 1986. The survey and sampling of the ground 
surface were carried out on October 16, 1985, and the follow-up subsurface investigation 
was performed on September 17, 1986. 

SURVEY lmmiomf 

The radiological surwy of the property included: (1) a gamma scan of the entire pm- 
perty outdoors, (2) collection of surface and subsurface soil samples, and (3) gamma pro- 
fiIu of auger holes. No indoor survey measurements were performed. 

Using a portable gamma scintillation meter, ranp of measurements we-c recorded 
for areas of the pmperty surface. If the gamma exposure rates were elevated, a biaud soil 
sample was taken at the point showing the highest gamma radiation level. Synematic soil 
samples were taken at various locations on the property, irrespective of gamma radiation 
levels. These survey methods followed the plan outlined in Reference 1. 

To defme the extent of possible subsurface soil contamination. the auger boles were 
drilled to depths of approximately 2.6 m. A plastic pipe was placed ia each hole, and a 
Nal scintillation pmbc was lowered inside the pipe. The probe was encased in a lead shield 
with a horizontal row of collimating SKU on the side. This collimatioa allows measurement 
of gamma radiation intensities resulting from contamination within small fractions of the 
hole depth. Measurements were usually made at 15 or 3a-Cm intenals. If the gamma 
readings in the hole were elevated, a soil sample was scraped from the wall of the auger 
hate at the point showing the highest gamma radiation level. The auger bole logginlp were 
used to select locations wbcre further soil sampling would be UsefuL A split-spoon sunpier 
was used to collect subsurface sampla at known depths. In some auger holes, a cambina- 
tion of Split-spoon Sampling and side-wall scraping was used to collect samples. A 
comprehensive description of the survey methoda and instrumentation has hn pmntcd 
in another repon 

SURVEY RJBULTS 

Applicable federal guideliau are summari& in Table 1.’ Tha normal beckground 
radiation levelr for the northern New Jersey 1~# arc ptesenti b Table 2,” These data 
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ruepmvidedbrcomparisonwftbmrvsyresulU~~in~saricn AlldirCotm~ 
urement results presented in this report are gross reading% background radiation levels 
have not been subtracted. Siadlarly, background concentrations hove not beon mbtracted 
from  Ddionuclide conocntrations measured in environmental samples. 

surface G8mau R8diadoe Levds 
C+mma radiation levels measured during a gamma scan of tbe property surface are 

given h Fig. 1. Gamma exposure rates over the major portion of the property ranged 
from  J to 11 a/h. One area of approximately one square-foot measured 16 pR/h 
(Fig. 1). 

Systeautic and Blaaed Soil SIlmpla 

Systematic and biased soil samples were taken from  various locations on the property 
for radionuclide analyses. Locations of the s)%ematic (S) and biasad (B) samples are 
shown in Fig. 2, with results of laboratory analyses provided in Table 3. Concentrations 
of uranium , radium , and thorium  in the systematic samples were within normal back- 

f&Y 
nd level for the northern New Jersey area (Tsble 2). Radionuclide concentrations for 
a, a%, and zJsU in biased soil samples ranged 1.8 to 1.9 pCi/g, 8.7 to 9.9 pCi/g, 

and 1.9 to 2.0 pCi/p. respectively. Radium and uranium  lcveis were approximately twice 
background levels. wMe thorium  concentrations were approximately 9 tima background. 
The sum of the 226Ra and 232Th concentrations in sample BIA was 10.5 pCi/g from  0 to 
15 cm. This value is about 10 percent of the DOE guideline value of 50 pCi/g for iso- 
lated spots of less than one square meter.’ 

Auger Hole Soil Samples and Ca~ma Log&g 

Varying thickrtessu of subsurface soil were sampled from  depths of 60 to 185 cm in 
auger (A) boles which were drilled at 4 xpsrate locations indicated in Fig. 2. The results 
of analyses of these samples are given in Table 3. Concentrations of =*Ra and “‘Th in 
soil samples from  all auger holes ranged fmm 0.98 to 2.4 and 1.5 to 13 pCi/g. respec- 
tively. The concentrations of tbuc radionuciides were below their respective guidelines, 
when considered separately (Table 1). However, the sum of radium  and thorium  concen- 
trations in sample A3A was IS pCi/g, and this value is essentially qua1 to the guideline 
value of IS pCi/g for samples taken mom than 15 cm below the surface (Table 1). 

Gamma logging was performed la each of 3 auger holes to characterize and further 
define the extent of possible contam ination. Soil conditions in A3 prevented collecting 
gamma data for this hole. The logging technique us&! here is not radionuclide specific. 
However, logging data, in conjunction with soil analyses da& may be used to estimate 

. regions of elevated radionuclidt conccn!rations in auger hola when comparrd with back- 
ground levela for the area Following a comparison of tbae data, it appear that any 
shielded rciatillator readings of lO@) cpm or greater generalfy indicate the pence of 
elevated concentrations of 126Ra and/or u2Th. Data from  the gamma profiles of the 
logged wer hola are graphically represented in Fig. 3 through 5. Elevated readings 
were found in all logged hoies from  aplzoxlmately 0.5 to 1.5 m . with the highest meas- 
urement of 2299 cpm in hole 4 at 0.9 m . The areas of higbut gamma activity correspond 
to tbe Feacest concentrations of radiopaclidea shown in Table 3. 
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SIGNIFICANCE OF FlNDINGs 

Measurcmcds and xwulu of soil aampIe analy~ taken at 7 Hancock Street indicate F 
that radionuclide conccntrationr on this were below appIicable DOE guide&a. id 

Howvcr~ signimant conccntratioM of and 232Th were found at locations Bl and 
A3. The combined concentration of 226Rannd23zT%inthesoBwaaahout 1Opcrcentof 
the DOE guideline at location Bl (O-15 cm) and was esacntialty equal to the guideline at c 
location A3 (60-7s cm). Elevated gamma levels wm indicated in auger holes A2 and A4. 
These data suggut there is sipGfkant subsurface contamination on the property. When G 
cauplal with unpublished data coUcctal by Be&cl National Incorporated (BNI) aud data b 
on the adjacent property (5 Hancock Street), the data indicate that this site warraars con- 
sidcratioo for inclusion in the DOE Formerly Utilized Situ Remedial Action Program. 

c , 
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Fig. 1. Gamma radiation levels (I&%) 
7 Harm& Street, Lodi, New Jcrscy (LTO’Z7). 
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-- l’hble 1. Applicable guidelines for protection against radiatioti -. 
Mode of exPoWce Exposure conditions Guideline value 

Radionuctide coacen- 
tmtions in soil 

i 

.- 

10 

Maximum permissible con- s pa/g 8vcragcd oer the first 
centration of the follow- 15cm of soil below the SW- 
ing radionudidu in soil 
above background levels 

fate; 15 pCilg when averaged 

mcraged over 100 rnz anx 
over Scm thick soil Iaycn 
mom than 15 cm below the 

z 
surf8cc 

22 
Guidelines for nonho- Applicable to locations meet- 

mogeneous amt8mi- ing the above criterion but 
nation (used in addi- 
tion to the lOOut2 

s25m2 with significantly 
elecati concentrations of 

guideline)’ radionuclidcs 

Concentration limits for appti- 
cation to “hot spots’varying in 
size as follows: 

0-g (P$g)’ 
l-<3 30 
3-<lO 15 

lo-25 10 

‘Reference 3. 
L”Evnp reasonable effort shall be made to identify and remove any source which has a 

concentration acceding 30 times the guideline value, irrespective of arca$ xx Rtfercnce 3. 
mcsc guideline values arc app!icabie to surface concentrations of mih, m -a, and 

=Ra onllr; for other radionuclida and subsurface vaiucs, see Reference 3. 

Table 2 Background IidkdtiOB lcvcls for the 
northern New Jeney area 

7ype of ndi8tion tnusumcot 
of sample 

chmm8cxpnsurcat lmrbovc 
Bopadsurfeceww 

Radiation kvel or 
r8dioouclide conuotmdon’ 

8 

Conceotmdon at radfoouclldes 
lo soil whl~ 

=Ra 
:; 

WJ 0.9 

%ese vahxs represent an &rage of normal radionuclide 
conccatratbn8 in this part of the stat& Actual value3 may 
fhchultr 

‘Reference 4. 
l Rcfercncc 3. 
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Bl.4 
EIB 

AlA 
MB 
AlC 

A2A 
A2B 
A3A 

ii: 

A4A 
A4B 
A4C 
A4D 

o-15 
U-30 

75-105 
120-150 
150-185 
60-90 
90-120 
60-75 
75-90 
90-105 

60-75 
75-90 
90-105 

105-120 

0.81 f 0.09 
0.82 f 0.1 

Biased sample? 

1.8 f 0.1 
1.9 f 0.07 

Auger mpieJf 

1.5 f 0.04 
21 t 0.4 
2.0 t 0.07 

0.98 zt 0.05 
1.9 i 0.2 
2.0 f 0.5 
1.8 f 0.6 
2.1 f 0.09 

1.9 f 0.1 
1.7 f 0.09 
1.5 f 0.1 
2.4 f 0.08 

0.63 f 0.4 0.76 
1.1 f 0.3 0.90 

8.7 f 0.5 20 
9.9 f 0.6 1.9 

1.5 f 0.3 
1.9 i 0.3 
1.8 f 0.3 

22 f 0.3 
4.7 f 0.4 

13 i 0.4 
5.3 t 0.6 
1.9 * 0.2 

25 f 0.6 
6.5 f 0.6 
6.3 f 0.4 
22 f 0.6 

‘Locrtions cc soil sampla are ahown on Fi& 2. 
~Iadicatcd anutting error is at tbo 95% amfideace Iml (f2u). 
Total andytiul crmr of la canuement resulta ix Iem than kS% (95% canfidcncc kvel). 
?syYtmatic samples are taken at loc8ti0M imupeaiva of gumI cxpaaurc. 
giucd wttpla are t8km from 8ras shown to hm ehtcd gunma expmure rata. 
rAum samples are taken from h~la drilled to further dcfm the depth and extent of 

mlloacth mrterhl. Hola are drilled where tbo surface may or may not be cowmined. 
%nt#le wan not analyzed for W. 



1. 

t 

: 
6. 

7-11. 
12 
13. 

2s. 

26 

27. 

28-30. 

31. 

32 

33. 

37. 

RABcrvcn 
RECader 
W. D. Cottrcll 
A 0. Croff 
J. w. crutchcr 
LMFlogd 
R D. Foley 
M. W. Francis 
s. v. Kayo 

INTERNAL DISTRIBUTIQN 

14. 
15. 
16. 

17-19. 
20. 

2 
23. 
24. 

P. Y. Lu . 
1. 0. Mynatt 
P. T. Owen 
R E Swaja 
J. K WilUams 
Central Research Library 
IR&A Publications Offia 
Labontory Records - RC 
Y-12 Technical Lkaty 

EXTERNAL DISTRIBUTION 

J. D. Bcrgcr, Oak Ridge Associated Univenitics, P.O. Box 117, Oak Ridge, 
TN 378.31 
R W. ban% Ebtrlinc, IIE., 800 Oak Ridge Turnpike, P-0. Box 350,0& 
Ridge, Tn 37831 
J. J. Piore, U.S. Department of Energy, 19901 Germantown Road, 
Germantown, MD 20874 
G. K Hovcp, Bcchtel National, Ix, SO0 Oak Ridge Turnpike, P.O. Box 
350, Oak Ridge, TN 37831 
L R Levis, Roy F. Weston, Inc., 20030 Century Blvd., Germantown, MD 
20874 
G. P. Tmi, U.S. Department of Encrlly, 19901 Germantown Road, 
Gcrmmttown, MD 20874 
1. W. Wagoner, U.S. Department of Energy, 19901 Germantown Road, 
Gcnantown, MD 20874 
Andrew WaUo Hf. U.S. Department of Ene~, 19901 GenuantouP Road, 
chnmntown, hfD 20874 
Office of Assistant Manager, Energy Research and Dcvetopment, Oak 
Ridge Operations Office, P.O. Box 2001, Oak Ridge, TN 37831-8600 
Office of Scientific and Technical Information, DOE, P.O. Box 62, Oak 
Ridge, T?4 37831 


	Contents
	LISX'OFFICURES
	List of Tables
	Acknowledgements
	Abstract
	Introduction
	Survey Methods
	Survey Results
	Significance of FIndings
	References

