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ABSTRACT 

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 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 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 %, derived from 
the MCW site. The survey typically includes direct measurement of gamma radiation levels 
and soil sampling for radionuclide analyses. The survey of this site, 88 East Central Avenue- 
Maywood, New Jersey (MJO37), was conducted during 1988. 

Results of the survey indicated radioactivity in the range of normal background for the 
northern New Jersey area. Radiological assessments of soil samples from the site 
demonstrate no radionuclide concentrations in excess of DOE Formerly Utilized Sites 
Remedial Action Program criteria. 
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R E S U L T S  O F  T H E  R A D IO L O G ICAL S U R V E Y  
A T  8 8  E A S T  C E N T R A L  A V E N U E , 

M A Y W O O D , N E W  J E R S E Y  (MJ037)*  

INTRO D U C T IO N  

F r o m  1 9 1 6  to  1 9 5 6 , p rocess  w a s tes  a n d  res idues  assoc ia ted  wi th th e  p r o d u c tio n  
a n d  re f in ing o f th o r i u m  a n d  th o r i u m  c o m p o u n d s  f rom m o n a z i te  o res  w e r e  g e n e r a te d  
by  th e  M a y w o o d  Chemica l  W o rks ( M C W ) , M a y w o o d , N e w  Jersey.  Du r ing  th e  latter 
par t  o f th is  per iod ,  M C W  supp l i ed  ra re  ear th  m e ta ls  a n d  th o r i u m  c o m p o u n d s  to  
var ious  g o v e r n m e n t agenc ies .  In  th e  1 9 4 0 s  a n d  1 9 5 O s , M C W  p r o d u c e d  th o r i u m  a n d  
l i th ium, u n d e r  c o n tract, fo r  th e  A tom ic  E n e r g y  C o m m i s s i o n  ( A E C ) . T h e s e  act ivi t ies 
c e a s e d  in  1 9 5 6 , a n d , a p p r o x i m a te ly  th r e e  years  later, th e  30 -ac re  rea l  estate w a s  
p u r c h a s e d  by  th e  S te p a n  C o m p a n y . T h e  proper ty  is loca ted  a t 1 0 0  H u n ter  A v e n u e  
in  a  h igh ly  d e v e l o p e d  a r e a  in  M a y w o o d  a n d  Roche l l e  Park ,  B e r g e n  C o u n ty, N e w  
Jersey.  

Du r ing  th e  ear ly  years  o f o p e r a tio n , M C W  stored w a s tes  a n d  res idues  in  low-  
ly ing a reas  w e s t o f th e  p rocess ing  faci l i t ies. In  th e  ear ly  1 9 3 O s , th e s e  a reas  w e r e  
s e p a r a te d  f rom th e  rest o f th e  proper ty  by  th e  const ruct ion o f N e w  Jersey  S ta te  
H i g h w a y  1 7 . T h e  S te p a n  proper ty ,  th e  in ter im s to rage  facil i ty, a n d  severa l  vicini ty 
p roper t ies  h a v e  b e e n  d e s i g n a te d  fo r  remed ia l  ac t ion by  th e  D e p a r tm e n t o f E n e r g y  
( D O E ) . 

T h e  w a s te  p r o d u c e d  by  th e  th o r i u m  extract ion p rocess  w a s  a  sand l i ke  m a te-  
r ia l  c o n ta in ing  res idua l  a m o u n ts o f th o r i u m  a n d  its d e c a y  p r o d u c ts, wi th smal le r  
q u a n tities  o f u r a n i u m  a n d  its d e c a y  p r o d u c ts. Du r ing  th e  years  1 9 2 8  a n d  1 9 4 4  to  
1 9 4 6 , a r e a  res idents  u s e d  th e s e  p rocess  w a s tes  m ixed  wi th te a  a n d  c o c o a  leaves  as  
m u l c h  in  the i r  l awns  a n d  g a r d e n s . In  a d d i tio n , s o m e  o f th e  c o n ta m i n a te d  w a s tes  
w e r e  a p p a r e n tly e r o d e d  f rom th e  si te in to L o d i  B rook  a n d  car r ied  d o w n s tream. 

A s  a  resul t  o f th e  E n e r g y . a n d  W a ter  A p p r o p r i a tio n s  A c t o f F iscal  Y e a r  1 9 8 4 , 
th e  proper ty  d i scussed  in  th is  repor t  a n d  proper t ies  in  its vicini ty c o n ta m i n a te d  
wi th res idues  f rom th e  fo rmer  M C W  w e r e  i nc luded  as  a  d e c o n ta m i n a tio n  research  
a n d  d e v e l o p m e n t pro ject  u n d e r  th e  D O E  Former ly  U t i l ized S ites  R e m e d i a l  A c tio n  
P r o g r a m . A s  par t  o f th is  project ,  D O E  is c o n d u c tin g  rad io log ica l  surveys  in  th e  
vicini ty o f th e  si te to  i d e n tify p roper t ies  c o n ta m i n a te d  wi th res idues  de r i ved  f rom 
th e  M C W . T h e  pr inc ipa l  rad ionuc l ide  o f conce rn  is th o r i u m - 2 3 2 . T h e  rad io log ica l  
surveys  d iscussed  in  th is  repor t  a re  par t  o f th a t e ffort  a n d  w e r e  c o n d u c te d , a t th e  
r e q u e s t o f D O E , by  m e m b e r s  o f th e  M e a s u r e m e n t App l i ca t ions  a n d  D e v e l o p m e n t 
G r o u p  g r o u p  o f O a k  R i d g e  N a tio n a l  L a b o r a tory.  

A  rad io log ica l  survey  o f th e  pr ivate,  res ident ia l  p roper ty  a t 8 8  E a s t C e n tral Av -  
e n u e , M a y w o o d , N e w  Jersey,  w a s  c o n d u c te d  du r ing  1 9 8 8 . T h e  su rveyand  samp l i ng  
o f th e  g r o u n d  sur face a n d  subsur face  w e r e  car r ied  o u t o n  M a y  2 , 1 9 8 8 . 

l 
*The  survey  w a s  pe r fo rmed  by  m e m b e r s  o f th e  M e a s u r e m e n t App l i ca t ions  a n d  Deve lop -  

m e n t G r o u p  o f th e  Hea l th  a n d  S a fe ty Resea rch  Div is ion a t O a k  R i d g e  N a tio n a l  L a b o r a tory  
u n d e r  D O E  c o n tract D E - A C 0 5 - 8 4 0 R 2 1 4 0 0 . 
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SURVEY METHODS 

The radiological survey of the property included: (1) a surface gamma scan 
of the entire property outdoors and (2) collection of surface and subsurface soil 
samples. The survey methods followed the plan outlined in Reference 1. No indoor 
survey measurements were performed. 

Using a portable gamma scintillation meter, ranges of measurements were 
recorded for areas of the property surface. If the gamma measurements were el- 
evated, 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. A comprehensive description of 
the survey methods and instrumentation has been presented in another report.2 

SURVEY RESULTS 

Applicable federal guidelines are summary ‘zed in Table 1.3 The normal back- 
ground 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 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 
environmental samples. 

Gamma Radiation Levels 

Gamma 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 from 5 to 11 pR/h. Higher measurements were observed around 
the drip line from the roof (14 pR/h) an d on the brick corners of the front of the 
house (15 pR/h). The difference in exposure rates measured over the major portion 
of the property and those measured near the brick corners of the house may result 
from the small amounts of naturally occurring radioactive substances in the raw 
materials used to make bricks. 

Systematic and Biased Soil Samples 

Systematic and biased soil samples were taken 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 laboratory analyses provided in Table 3. 
Concentrations of 226Ra and 232Th in these samples ranged from 0.74 to 1.0 pCi/g 
and from 0.87 to 1.0 pCi/g, respectively. These values are well.within applicable 
DOE guidelines (Table 1). Determinable values for concentrations of 238U ranged 
from 1.2 to 1.4 pCi/g. Radionuclide concentrations are below to slightly above 
normal background levels for the northern New Jersey area (Table 2). 

I 
I 
I 
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SIGNIFICANCE OF FINDINGS 

Measurements taken at 88 East Central Avenue indicate radioactivity in the 
range of normal background for the northern New Jersey area. Radiological assess- 
ments of soil samples from the site demonstrate no radionuclide concentrations in 
excess of applicable DOE guidelines. 
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Fig. 1. Gamma radiation levek @R/h) measured on the surface at 88 East Central 
Avenue, Maywood, New JerSey (MJO37). 
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Fig. 2 Diagram showing locations of soil samples taken at 88 East Central Avenue, 
Maywood, New Jersey (MJ037). 
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Table 1. Applicable guidelines for protection against radiation” 

Mode of exposure Exposure conditions Guideline value 

Radionuclide concen- 
trations in soil 

Maximum permissible con- 
centration of the follow- 

5 pCi/g averaged over the 
first 15 cm of soil below 

ing radionuclides in soil 
above background levels 

the surface; 15 pCi/g when 
averaged over 15-cm thick 

avera ed over 100 m2 area 
Q 

soil layers more than 15 cm 
2 2Th below the surface 
230Th 
226% 

226Ra 

aReference 3. 

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

Type of radiation measurement Radiation level or 
or sample radionuclide concentration” 

Concentration of radionuclides 
in s;;~$hWg) 

238~ 

226% 

0.9 
0.9 
0.9 

aReference 4. 



Table 3. Concentrations of radionuclides in soil at 
88 East Central Avenue, Maywood, New Jersey (MJ037) 

Samplea 
Fklionuclide concentration (pCi/g) 

Depth I 
(cd 226&b 232Thb 233ub 

Systematic samplesC I 

SlA O-15 0.81fO.l 0.96zkO.03 <1.7 
SlB 15-30 1.0 f0.2 0.98f0.04 1.4&l 

S2A O-15 0.85f0.02 1.0 f0.03 <2.5 
S2B 15-30 0.74f0.05 0.87rtO.06 ~2.5 

BlA o-15 
BlB 15-30 

Biased samplesd 

0.84f0.03 0.95f0.05 <4.7 
0.76f0.07 0.93f0.05 1.2f0.7 

a 

“Locations of soil samples are shown on Fig. 2. 
‘Indicated counting error is at the 95% confidence level (zt 2a). 
CSystematic samples are taken at grid locations irrespective of gamma 

radiation levels. 
dBiased samples are taken from areas shown to have elevated gamma 

exposure rates. 
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