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SEP 07 1988 

Mr. Howard H. Freeen 
925 Laurie Land 

.. 

Franklin Lakes, Neu Jersey 07917 

Dear Hr. Freeman: : 

'.. 

NE-23 

Wall0 

09/t/88 

As you know, the Departa!ent.of Energy has completed a radiologtcal survey 
of your property at:State'Rte.:,17 6.Becker Avenue, Maywood,'New Jersey;. 
The purpose of the survey was to detetmfne if your property warrants 
consideration for remedial action. We are pleased to inform you that the 
preliminary results from that survey indicate that radiological conditions 
on your property comply with Guidelines applicable to the Department's 
Maywood. New Jersey, remedial action project. As a result, no remedial 
action is required at your property. 

A copy of the final survey report will be sent to you in the next few 
months by our radiological contractor, Oak Ridge National Laboratory. The 
file number for this survey is HJ033. If you have any questions on this 
survey or the letter or on the report when your receive it, please call 
Mr. Andrew Wallo of my staff at 301-353-5439. 

Sincerely 

James J. Fiore, Director 
Oivisfon of Facility and Site 

Decomsissioning Projects 
Office of Nuclear Energy 

bee: 
J. Wa oner. NE-23 

.';$A&; OR: 

W. Cottrell, ORNL 
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SEP 07 1988 ,j 

Mr. Christopher Coleman 
Hess Station I 30321 
One Hess Plaza 
Woodbury, New Jersey 07095 

Dear Hr. Coleman: 

As you know, the Department of Energy has compTeted a radiological survey 
of the property you are leasing at State Route 17 and Becker'AvenueC 
,I?aywopd,::NewJersey.i The purpose of the survey was to determine if the 
property warrants consideration for remedial action. We are pleased to 
inform you that the preliminary results from that survey indicate that 
radiological conditions on your property comply with Guidelines app;F;ble 
to the Department's May-wood, New Jersey, remedial action project. 
result, no remedial action is required at the property. 

A copy of the final survay report will be sent to you in the next few 
months by our radiological contractor, Oak Ridge National Laboratory. The 
file number for this survey is RJO33. If you have any questions on this 
survey or letter or on the report when you receive it, please call 
Mr. Andrew Wallo of my staff at 301-353-5439. 

Sincerely. 

James J. Ffore. Director 
Dfvfsfon of Facility and Site 

Decomafssfonfng Projects 
Office of Nuclear Energy 

bee: 

W. Cottrell. DRNL 

NE-23 RF 
Wallo RF 
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ABsrRAcr 

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 supplied rare earth metals and thorium 
compounds to the Atomic Energy Commission and various other government agencies from 
the late 194& to the mid-19%. 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 U.S. Department of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the vicinity of MCW to determine 
whether a property is contaminated with radioactive residues, principally =%lr, derived from 
the MCW site. The survey trpically includes direct measurement of gamma radiation levels 
and soil sampling for radionuclide analyses. The survey of this site at State Route 17 and 
Becker Avenue, Maywood, New Jersey (MJO33), .was conducted during 1987. 

Survey measurements indicate that no radiological measurements were in excess of the 
DOE Formerly Utilii Sites Remedial Action Program criteria. Slightly elevated radiation 
measurements were found in association with three concrete areas adjacent to the hjghway. 
However, these levels were typical of those found on concrete. Such construction materials 
frequently contain naturally radioactive substances that may enhance the background 
radiation. In any case, the radionuclide distributions were not significantly different from 
those in the northern New Jersey area. 
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RESUL’l?3 OF THE RADIOLOGICAL SURVEY 

a 
AT STATE ROUTE 17 & BECKER AVHNUH, 

MAYWOOD, NHW JERSEY (MJO33)’ 

INTRODUCPION 

From 1916 to 1956, process wastes and residues associated with the production and 
refining of thorium and thorium compounds from monazite 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 194b and 19SOs, MCW produced thorium and lithium, under contract, 
for the Atomic Energy Commission (AX). 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 Hunter Avenue in a highly developed area in -C -:j:;:- 
Maywood and Rochelie Park, Bergen County, New Jersey. :’ _. :- ; ;lr 1. . . . . 

During the early years of operation, MCW stored wastes .and residues in low-lying .‘- r ,. .: 
areas west of the processing facilities. In the early 193Os, these areas were separated from.. : :.i’ 
the rest of the property by the construction of New Jersey State Highway 17. The Stepan” ;-.‘%yF 
property, the interim storage facility, and several vicinity properties have been designated ‘;r y? 
for remedial action by the Department of Energy (DOB). . i :.,. ,- .., I, 1 _i 

The waste produced by the thorium extraction process was a sandlike material 
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 Iodi Brook and carried downstream. 

Lodi 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 diet-ted underground through concrete or steel cuhrerts until it merges 
with the Saddle River in Lcdi, New Jersey. Only a small section near Interstate SO remains ’ -: 
uncovered. From the 194Ch 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 hed material, even in the absence of surface contamination. 

*The survey was performed by members of the Measurement Applications and Development 
group of the Health and Safety Research Division at Oak Ridge National Laboratory under 
U. S. DOE contract DE-AC05440R21400 with Martin Marietta Energy Systems, lnc 
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As a result of the Energy and Water Appropriations Act of Fii 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 and development 
project under the DOE Formerly Utili&d Sites Remedial Action Program As part of this 
project, DOE is conducting radiological sunreys in the vicinity of the site to identity 
properties contaminated with residues derived from the MCW. The principal radionuclide 
of concern is thorium-232 The radiological survey discus& in this report is part of that 
effort and was conducted, at the request of DOE, by members of the Measurements 
Applications and Development Group of the Oak Ridge National Laboratory. 

A radiological survey of the commercial property at the intersection of State Route 
17 and Becker Avenue, Maywood, New Jersey, was conducted on June 10, 1987. 

suRvEcYIvfEmIoDs 

The radiolog&.al survey included a gamma scan of the entire property outdoors and 
the collection of surface soil samples No indoor survey measurements were performed. 

Using a portable gamma scintillation meter, ranges of measurements were recorded 
for areas of the property surface, In addition, systematic soil samtles -r-e obtained ah 
randomly selected locations irrespective of gamma exposure rates. The survey methods ‘. 

a followed the plan outlined in Reference 1. A comprehensive description of the survey 
methods and instrumentation has been presented in another report.2 

suRvEYREsuLm 

Applicable federal guidelines are summarized in Table l? The normal background 
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 section. AU direct 
measurement results presented in this report are gross readings; background radiation levels 
have not been subtracted. Similarly, background concentrations have not been subtracted 
from radionuclide concentrations measured in environmental samples. 

surface Gamma Radiation IAwels 

Radiation levels measured during a gamma scan of the surface of the property are 
given in Fig. 1. Gamma exposure rates over the major portion of the property ranged Gem 
5 to 12 @VI. These values are near the typical background value of 8 @/II (Table 2). 
Elevated gamma levels ranging from 12 to 19 MR/h were measured in three concrete areas 
adjacent to Highway 17. Construction materials such as concrete often contain naturally 
radioactive substances which may exhiiit slightly elevated gamma exposure rates. These 

0 
anomalies do not appear to he related to the MCW site. 
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Systematic and Biased Soil Samples 

Two systematic (S) soil samples were taken from depths of 0 to 15 cm at two 
different locations on the property. Sampling locations are shown in Fig. 2 with results 
of radionuclide analyxz provided in Table 3. Concentrations of radium and thorium in 
these samples were 0.57 and 0.46 pCi/g and 0.68 and 0.62 pCi/g, respectively. All samples 
were below typical background values encountered in the northern New Jersey area 
(Table 2). 

SIGNIFICANCE OF FINDINGS 
:: ,, .., .J ;; ..y :.e ~- t,.>. :* .;;:*.,, 

..a ;. :~~~~;sti.g.&.. &&; exposure btes measurd b - conctete are85 on the 
.l~,~~~~'~&ij$F~~&~~&l of &n&y&$ mat&& c0n-g nat* e&mced levels Of 

’ ~adib;~~~~No~‘ra~iqlogical measurements @ken on the property at the intersection of "I .<,,, 
__ i:. S& @&&~~17 &d, I&&r Avenue wq? in excess of DOE criteria for inclusion in the 
-.~~~r~~~~~~~~-,:p~~~ni, Based on the results of this radiological assessment, it is 

:ro;hn~~~+d @at this site he eliminated from consideration for inclusion in’ that effort. 
! .c _ ,, ;::::; ..C.’ 

“’ .‘:i . .. \ 
c ., ‘,., .,. .‘,I 
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l 
Tab le  1 . App l i cab le  gu ide l ines  fo r  p ro tec tio n  aga ins t rad ia tio ff 

M o d e  o f exposure  E xposure  cond i tions  G u ide l ine va lue  

Rad ionuc l ide  M a x i m u m  permiss ib le  concen trat ion 5  pCi /g  ave raged  over  
concen trat ions o f th e  fo l lowing rad ionuc l ides  th e  first 1 5 c m  o f soi l  
insoi l  in  soi l  above  backg round  levels 

avera  e d  over  1 0 0  m * a rea  
be low  th e  surface; 

h h  
1 5  p W g  w h e n  ave raged  
over  1 S c m  th ick soi l  

s. 
l ayersmore th a n 1 5 c m  ,_ ,, ., 
b & w  & e  sur face 1 ”. , >  _  ,’ ‘?-‘. 

a  _ ‘. : - (  :. : ‘.. .; .:- . . i.. 

O R e fe rence  3 . 
” ‘,. . . s 

_  _ ‘. , y..y . ..*. 
, _ I : .,a  I.. .: .:..-: .:.-‘,:. 

1  .:*.i ..y : 
: .’ : ..-. . ..jt 

0  Tab le  2  Backg round  rad ia tio n  levels fo r  th e  . _  , . . i . 

no r the rn  N e w  Jersey a rea  
A .3  .,.:, ‘..; 

Type  o f rad ia tio n  m e a s u r e m e n t Rad ia tio n  level  o r  
o r  samp le  rad ionuc l ide  concen trat ion 

G a m m a  exposure  ra te  a t 1  m  
ahove  g r o u n d  sur face (pR/hy  

C o n c e n trat ion o f rad ionuc l ides  
in  soi l  @ ci/g)b 

8  
_ ’ 

.:. ‘... ,, 

0 .9  
0 .9  
0 .9  

a R e fe rence  4 . 
b R e fe rence  5 . 



8 

Table 3. Concentrations of radionuclides in soil at’state Route 17 and 
Becker Avenue, May-wood, New Jersey 033) 

Depth 
Radionuclide concentration (pCi/g) 

Sample’ (cm) -%a’ =rhb 

Sl (J-15 . -;: j “5 \: ()57&o&4 _, j.?i;“+ :.2-:.. OJjg*0*07 i-4: 
$2 o-15 - O&O.& ‘I:;. ..: ..‘, .‘;,: 1. : -1 .;:, 0.62&02.. , I .I,. ” : > :_ . 

-: _ 
Zocationi of soil samples we sh& oi Fig. 2 ‘“..’ ‘s 

-. 

bIndicated counting e&r”is at the 95% $ox$5d&e -1eitel: !*2&). ” 
:’ , ,.,,,,. .,.- .:.: -i ; ..Ii . . .._ 

. ;: . .? ,,F ;. : 
::I’; .‘. ..L. : ,Y:. . . ‘. 

. ,: : i. , : 
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