
+- 

. . ; 

7.. : 
. 

’ ,I ;.: 

. . I’ :’ . 

*. 
.’ 

- 
,’ 

.._ . ‘,. >’ 
. ‘/ . . 

. . 
(: 

: : ,_ j 
i: 

T-- : I ‘. ‘: 

,- L’.’ 

SYSTEMS, NC. 

RESULTS OF THE 
RADIOLOGICAL SURVEY 

AT 
6 BRANCA COURT, LODI, 

NEW JERSEY (LJ041) 

R. D. Foley 
L. M. Flo$d 
R.. F. Carrier 
J. W. Crutcher 



- 

i 

-- 

- 

- 

-. 

- 

-- 

\ 
I 



: . . . . : r 
. 

.$ _’ :. 

‘-2.: ‘. : j.4 
+.‘. 

062768 
:.;; 

,.. : 

‘.-. 

. . .: 

0ItNL/Iww88/47 : ’ t 
:, 

HEALTH AND SAFETY RESEARCH DIVISXON : 

Nuclear and ChemicaI W&e Programs 
(Activity No. AH 10 05 00 0; ONLWCOl) 

RESULTS OF THE RADIOLOGICAL 
SURVEY AT 6 BFUNCA COURT, 

LODI, NEW JERSEY (LJO41) 

R D. Foley, L. M . Floyd, R F. Carrier, and J. W . Crutcher 

Date Published - June 1989 

Investigation Team 

R E. Swaja - Mcasurem ent Applications yd Development Managet 
WkDtitiDttrc$ FUSRAP Protect Diyxtcr 

. 0  - Field Surpep Supervwor 

*Former Emplqee of Martin Marietta Energy Systems, Inc. 

Survey Team Members 

A. C. Butler C. A. Johnson 
K. S. Dickerson 
B. S. Ellis 

EC. k p$r . 

D. S. Foster 
D. W . Greene 

ti. Ii. Shinpaugh** 
w. wmton 

**Stone Associates 

W o rk performed by the 
MEASUREMENT APPLICATIONS AND DEVELOPMENT G!tOUP 

Prepared by the 
OAK RtDGE NATIONAL LABORATORY 

Oak Ridge~T~tw~37331-6z35 

MARTIN MARlETT$o;i4feMY SYSTEMS, XNC. 

U. S. DEPARTMENT OF ENERGY 
under Contract No. DE-AC05-340R21400 



CONTENTS 

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

LISTOFTABLES ......................... vii 

ACKNOWLEDGMENTS .............. .’ ....... ix 

ABSTRACT ............................ xi 

INTFLODUCTION ......................... 1 

SURVEY METHODS . . . . . . . . . . . . . . . . . . . . . . . . 2 

SUFWEYBBSULTS. ............ ; ........... 2 

S&Gamma Radiation Levels ................. 3 
Systematic and Biased Soil Samples ................ 3 
Auger Hole Soil Samples and GammaLogging ........... 3 

SIGNIFICANCE OF FINDINGS .................... 3 

REFERENCES. .......................... 4 

*.. 
111 



- 

- 

.-- 

LIST OF TABLES 

Applicable guidelines for protection against radiation . . . . . . . . . 

Backgmmd radiation levels for the northern New 
Jerseyarea............................ 

Concentrationa of radionuclidea in soil at 6 Branca 
Cm-~,Ladi,NewJemey(LJO41) . . . . . . . . . . . . . . . . . . 

11 

11 

12 

vii 



ACKNOWIZDGMENTS 

Reaeadl for this project was 
Site Deamuxu ‘f5loning Projects, U.S. 

by the Division of Facility and 
of Energy, under Contract No. 

DEACO5840B!21400 with Martin Marietta Energy Systemy Inc. The authom 
wish to acknowl 

“d;ff 
the support of J. E. Baubptz, A$ng Due+! O&e of-F+- 

m$k~~;tion an. pVa$e Tec+~ologp; J. J. Fmre, Duyctor, Dwwm of &c&g 
ecomnusmomng Pro &a; and membera of thev staffs. The authors also 

appreciate the contributions od J. L. Rich, S. W. Hawthorne, B. C..Littl~~~ 
L. J. J&era of the Publicationa Division; M. S. U&l of the Emwonm 
formation Spstams Group; B. S. Ellis, D. A. Roberts, and T. R Stewart of the 
M-t Applications and Development Group; and W. H. Shinpaugh of Don 
Stone Aesociates for participation in the collection, andyaeq~editing, and reporting 
of data for th.ir mxwy. 



_- 

..- 

_ 

-_ 

Maywood Chemical Works (MCW) of Maywood, New Jersey, generated process 
wastes and residues associated with the production and refining of thorium and 
thorium compounds from monazite ores from 1916 to 1956. MCW su@ed 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 from this thorium extraction 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 US. 
Department of Energy (JIOE), a group from Oak Ridge National Laboratory 

. conducts investigative radiological su~cys of properties in the vicinity of IV_ - 
determine whether a property is contaminated with radioactive residues, principal& 
z)rI11, derived from the MCW site. The sutvey typically includes direct measure- 
ment of gamma radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 6 Branca Court, Lodi, New Jersey (LJO41), was conducted during 
19f45 and 1986. 

Results of the survey 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. 

L xi 



RESULTS OF THE BADXOLOGICAL 
SURmY AT 6 BRANCA COURT, 

LODX, NEW JERSEY (LJO41)* 

INTRODUCTION 

and 
From 1916 to 1956, process wastes and residues associated with the production 
refhdng of thorium and thorium compounds from 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 gwexument agencies. In the 1940s and 19508, MCW produced thorium and 
lithium, under contract, for the Atomic Energy Commission (AEC). These activities 
ceased in 1956, and, approximately three years later, the 39acre real estate was 
purchased by the Stepan Company. The property ie 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. 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 sandhke 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 appareutly eroded from the site into Lodi Brook and carried downstream. 

Lodi Brook is a small stream flowing south Gem 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 Jersev. Only a small 
section near Interstate 80 remains uncovered. Rom 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 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 abaence of surface contamination. 

As a result of the Energy and Water Appropriations Act of Fiscal Year 1984, 
the property dkussed 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 Hesearch Division at Oak Ridge Na- 
tional Laboratory under DOE contract DE-ACO5-84OH.21400. 
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xx? &velo9ment project under the DOE Formerly Utilized Sites Remedial Action 
Proyrwn, As part Jf this project, DOE is conducting radiological surveys in the 
viehity of the site to identify properties contaminated with residues derived km 
the MGW. The principal radionuclide of concern is thorium-232. The radiobgical 

‘~discuasediathisnportanpsrfalthateftortandannconducted,atthe 
request of DOE, by members of the Meaeunmm t Applications and Development 
Group of the Oak Ridge National Laboratory. 

‘-_- 

--.-/ 

‘- 

- 

- 

A radiological survey of the private, residential property at 6 Brauca Court, 
Lodi, New Jersey, was conducted during 1985 and 1986. The survey and sampliug 
of the ground surface were carried out on October 22, 1986, and the follow-up 
subsurface investigation was performed on September 10,1986. 

SURVEY METHODS 

The radidogicalW survey of the property included: (1) ‘a gamma scan of the 
entire property outdoors, (2) collection of surface and subsurface soil samples, and 
(3) gamma pro&s of auger holes. No indoor survey measurements were performed. 

Using a portable gamma scintillation meter, ranges of measuremen ts were 
recorded for ~IWW of the property 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, irrespective 
of gamma radiation levels. 

To define the extent of possible subsurface soil contamination, auger holes were 
drilled to depths of approximately 2.1 m. A plastic pipe was placed in each hole, 
and a NaI scintillation probe was lowered inside the pipe. The probe was encased in 
a lead shield with a horizontal row of collimating slits on the side. This collimation 
allows measurement of gamma radiation intensities resulting from contamination 
within small fractions of the hole depth. Measuremen ts were usually made at 15- 
or 36-cm intervals. If the gamma readings in the hole were elevated, a soil sam- 
ple was scraped from the wall of the auger hole at the point showing the highest 
gamma radiation level. The auger hole leggings were used to select locations where 
further soil sampling would be useful. A split-spoon sampler was used to collect 
subsurface samples at known depths. In some auger holes, a combiiat:on of split- 
spoon sampling and side-wall scraping was used to collect samples. These survey 
methods followed the plan outlined in Reference 1. A comprehensive description of 
the survey methods and instrumentation has been presented in another repork2 

SURVEY RESULTS 

Applicable feclael guidelines are summarized in Table 1.J The normal back- 
ground radiation levels for the northern New Jersey area are prtsmted in Table 2. 
These data are provided for comparison with survey results presented in this sec- 
tion. All direct m easwement redts 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 
euvironment8l samples. 
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Surfhe Gamma Rediation Leveb 

Gamma radiation leda measured during a gamma scan of the surface of the 
property are given in Fig. 1. Gamma exposure rates ova the major portion of the 
propertymngedfrom6togpR/h. Thehighestgammalevelwasinthefiontyard, 
nsding 12 ccR/h. 

Systematic and Biased Soil Samplea 

Systematic and biased soil samples were taken from various locations on the 
property for radionuchde analyses. Locations of the systematic (S) and biased 
(B) samples are shown in Fig. 2, with results of laboratory analyses provided in 
Table 3. Concentrations of radium, thorium, and uranium in these samples ranged 
from 0.64 to 4.3 pCi/g, 0.68 to 35 pCi/g, and 0.58 to 6.1 pCi/g, respectively. 
Biased samples for thorium were above DOE guidelines (Table l), ranging from 
9.9 to 35 pCi/g. 

Auger Hole Soil Sampler and Gamma Lugging 

‘.-.- 

.- 

Varying thicknesses of subsurface soil were sampled from depths of 0 to 245 cm 
in auger holes (A) drilled at four separate locations indicated in Fig. 2. Auger hole 
Al and biased sample Bl were taken from the same location. The results of analyses 
of these samples are given in Table 3 (A). Concentrations of z26Ra and 232Th in soil 
samples ranged from 0.56 to 2.9 and 0.70 to 18 pCi/g, respectively. Radionuclide 
concentrations in samples AlA and AlB were above DOE uitaia (Table 1) for 
thorium, with values of 11 and 18 pCi/g between 30 and 156 cm. 

Gamma logging was performed in each of the four auger holes to characterize 
and further define the extent of possible contamination. The logging technique used 
here is not radionuclide specific. However, logging data, in conjunction with soil 
analyses data, may be used to estimate regions of elevated radionuclide concentra- 
tions in auger holes when compared with background levels for the area. Following 
a comparison of these data, it appears that any shielded scintillator readings of 
1000 counts per minute (cpm) or F eater 
concentrations of ‘lsRa and/or 

generally indicate the presence of elevated 
23 Th. Data from the gamma prol”es of the logged 

auger holes are graphically represented in Figs. 3 through 6. All readings in hole 
1 were greater than 1000 cpm, with a maximum reading of 6272 cpm at 1.5 xn. 
Readings in auger hole 2 were elevated between 1.4 and 1.5 m, with a maximum of 
1283 cpm at 1.4 m. In hole 3, elevated readings were between 0.9 and 1.5 m, with 
a maximum of 2839 cpm at 1.2 m. All readings in hole 4 wefe helow 1600 cpm. 
The areas of highest gamma readings correspond to the greatest concentrations of 
radionuclides shown in Table 3. 

SIGNIFICANCE OF FINDINGS 

Mesmvemmts taken at 6 Branca Court indicate that the property contained 
radioactive contamination primarily from the lJ2Th decay chain, with slight con- 
tamination from zz*Ra. These radionuclide distributions are typical of the type of 
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ccs.- iwkeriat originating &cnn the p nxusing opuathm at the Mew site. The calcul- 
_. tsdoa and extent of =?Th on this pruperty were in excess of the applicahk DOE 

%teria (‘IWe 1). As ahown in Fig. 2, this mat&al was found at aample loakion 
; . 1. iiaud on the rcdts of this radiological sssessmmt, it is rwommended that 
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Table 1. Applicable guidelines for protection against radiation. 

Mode ofexpamre EXp3Ure amiitions Guideline value 

MA permissible con- 
antration of the follow- 

5 pCi/g winged over the 
first 15 cm of 6&I below 

iq radionuclides in soil 
above background levels 

the surf&q 15 pCi/g when 

aveydgver 100 XI* area 
averaged over E-cm thick 
ad layer6 more than 15 an 
-below the surf- 

lsoTh 
**ah 
**ah 

‘Reference 3. 

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

Type of radiation measurement 
or sample 

Conceqtmtiop of radiomclidea 
ill y;$hwp’ 

**au 
226&, 

Radiation level or 
radionuclide concentration 

0.9* 

‘Referena 4. 
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Table 3. Concentrations of radionuclides in soil at 
6 Branca Court, Lodi, New Jersey (LJO41) 

Sample. 
RadionucIide concentration (pCi/g) 

226&b 2327-p 22qJe 

. :: 

AlA 
AlB 

ii 
A3B 
A3C 

it; 
A:F 

Ei 
A4A 
A4B 
A4C 
A4D 
A4E 

h-15 
O-15 

120-150 
O-30 

30-60 
60-90 
90-120 

120-150 
X0-185 
185-215 
215-245 

30-60 
60-90 
90-120 

120-150 
150-165 

Systematic sampfd 
0.71fO.l 
0.64f0.1 

Bid satnpk.8 
0.97fO.l 
4.3 f0.6 
4.3 f0.2 
2.1 fO.l 

Auger sampled 
2.1 fO.l 
2.9 fO.l 
0.81f0.04 
0.87f0.06 
:;;;893 

$;1$; 

1:7 *0:1 
ymf4 

pm;:: 

0:83fO:l 
1.1 f0.2 
2.1 fO.l 
1.5 f0.1 

0.74f0.6 
0.68f0.4 

3.5 fO.6 
35 f3 
35 f4 

9.9 f0.6 

11 f0.6 
18 fl 

1.2 f0.08 
1.5 ho.08 
0.70f0.2 
0.72f0.06 
1.6 f0.1 
3.4 fO.l 
3.5 fO.l 
0.89fO.l 
0.98kO.2 
1.4 f0.09 
1.1 f0.07 
1.0 f0.08 
1.4 f0.3 
2.7 fO.08 
1.1 fO.l 

0.58 
5.3 

2; 

9 
0 
9 
0 
9 
S 
9 
0 
9 
9 
I 
I 
0 
0 
J 
# 
9 

.Locationa of soil samples are shown on Fig. 2. 
‘Indicated counting error is at the 95% confidence level f2a). 
cTotal analytical error of m easurement ramlts is less t 6 

confidence bell. 
an ztts% (95% 

‘Systematic samp le8 
sure mtes. 

are taken at locations irrespective of gamma expo- 

eBiased samples are taken fkom areaa shown to have elevated gamma 
exposure rates. 

IAuger samples are taken from holes drilled to further define the depth 
and extent of radioactive material. Holes are drilled where the surface may 
or may not be contaminated. 

‘Auger aamplea wcte not analyzed for 2saU. 
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