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RESULTS OF IRE RADIOLOGICAL SURVRY AT 
475 DAVISON AVRNUE, MATWOOD, NRW JEBS& 

INTRODUCTION 

At the request of the Department of Energy (DOE), a radiological 

survey of 475 Davison Avenue, Raywood, Ner Jersey, was conducted by Oak 

Ridge National Laboratory (ORNL) on June 13, 1984. Contaminated 

material was discovered in the area during an EGqG aerial radiological 

survey, 1 and confirmed by a ground-level radiological survey by the 

Nuclear Regulatory Commission. 2 This contaminated material is believed 

to have originated from the former Rayrood Chemical Company (nor the 

Stepan Chemical Company). 

- 

The Maynood Chemical Company was founded in 1895. From about 1916 
until 1957, the ‘Rayrood Chemical Company processed thorium for use in 

the manufacture of gas mantles for various lighting devices.l In 1932, 

Route 17 was built to the rest of the main plant through an area that 

was used for disposal of process wastes. Although access to the site 

was probably restricted, the waste disposal area had no access restric- 

tions. In 1959, Rayrood Chemical Company was purchased by the Stepan 

Chemical Company. 

- 

During an aerial survey of the Stepan Chemical Company and the sur- 

rounding area in Maywood, New Jersey. by RG& on January 26, 1981, 

anomalously high gamma-ray exposure rates (principally 232Th daughter 

radionuclides) were observed in a residential area close to the Stepan 

Chemical site. Seven private homes in Rayrood. New Jersey, were later 

identified in a follow-up ground survey by the Nuclear Regulatory Com- 

mission2 (NRC) as having external gamma radiation levels significantly 

above background. Gamma exposure rates up to 3 mR/h were observed on 

these properties during NRC surveys. 

l The survey was performed by members of the Radiological Survey 
Activities Group of the Health and Safety Research Division at Oak 
Ridge National Laboratory under DOE contract DE-AC05840R21400. 
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SURVEY METRODS 

The radiological survey of the property included: (1) a gamma scan 
1’ 

and direct alpha measurements of the property indoors; (2) a gaauaa scan 
-- 

of the entire property outdoors; and (3) sampling of surface (O-15 cm) 

soil. A comprehensive description of the survey methods and instrumen- 

ta tion, as well as the radiation guidelines used in evaluating the data -- 

have been presented in another report.3 

-- 

SURVEY RRSULTS 

-- 
Applicable federal guidelines have been summarized in Table 1. The 

normal background levels for the northern New Jersey area are presented 

in Table 2. These data are provided for comparison with the survey 

results presented in this section. All 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 environmen- 

tal samples. 

-- 

..- 

.r 
l 

Outdoor Gamma Radiation Levels 

Results of grid block measurements are suausarized in Table 3. The 

location of grid blocks are shown in Fig. 1. Gamma radiation levels 

over the entire property were indicative of the background range. The 

marimtus gamma exposure rate at 1 m on this property outside was 9.5 pa/h 

at grid location 0+18, 12R (Table 4). 

Indoor Gamma Radiation Levels 

Results of roas measurements are summarized in Table 5. The loca- 

tions of the rooms are shown in Figs. 3 and 4. The maximum gamma expo- 

sure rate at 1 m was 12 t&/h) inside the garage (room l), which was con- 

structed of brick. No elevated gamma levels were detected above normal 

variations of background. Direct alpha measurements on all room sur- 

faces were at the background level at all locations in the house. The 

average external gamma exposure rate at 1 m above the floor (9 pR/h) vas 

well within applicable DOE guidelines for personnel exposure (DOE Order 
548O.lA). 

-.- 
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Svstematic Soil Samnles 

Four systematic samples of surface soil (top 15 cm) were taken from 

various locations on the property for radionuclide analyses. Locations 

of the systematic (kU samples) are shown in Fig. 1, with results of 

laboratory analyses provided in Table 6. Concentrations of 326ka and 

232Th were in the background range of approximately 1.0 pCi/g. Based on 

the results of soil sample analyses and gamma scan, no contaminated 

material above background ras found on the property at 475 Davision Ave- 

nue . 

SUMMARY 

Measurements taken at 475 Davison Avenue indicate that the property 

contains no radioactive contamination from the 23% or 23% decay chain 

above background levels. 
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Fig. 4. Location of rooms on top floor at 475 Davison Avenue. 
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Table 2. Background radiation levels for the northern New Jersey area. 
---- 

Type or radiation measurement Radiation level or 
or sample radionaclide concentration 

Gamma exposure rate at 1 m 
above floor or ground surface (pa/h) 

Concentration of radionuclides in soil 
(PCifgi32 

Th 
238n 
226Ra 

0.9b 
o. gb 
o.gb 

aRef erence 4. 
bReference 5. 

-- 

_- 

-- 

_- 

.- 

.- 

.- 
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Table 3. Outdoor gamma radiation levels measured at 415 Davison Avenue. 

Range of exposure rate levels 
Grid blocks at the ground surface (pa/h) 

O+OO. BL - 0+31. BL 8 - 14 

O+OO, 38 - 0+37. 3R 

o+oo, 6R - 0+31, 6R 

O+OO, 9R - 0+37, 9R 

O+OO, 12R - 0+37. 12R 

8 - 12 

a - 12 

8 - 13 

- 

-_ 
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Table 4. Outdoor gamma exposure rates at 475 Davison Avenue. 

Grid location 

0+27. 6R 

0+18. 12R 

O+OS. 9R 

Exposure rate at 1 m 
above ground surface 

(pR/h) 

7.0 

9.5 

9.0 

_- 
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Table 5. Indoor gamma radiation levels at 475 Davison Avenue. 

External gamma exposure rate gR/h 
Scan range Direct alpha 

Locationa Center of room at 1 m at surface activity (dpm/lOO cm21 

Room 1 12 11-13 <13 

Room 2 10 8-11 <13 

Room 3 10 lo-12 <13 

Room 4 10 lo-13 <13 

Room 5 8 8-10 <13 

Roan 6 10 lo-13 (13 
.- 

Room 7 9 8-12 <13 

Room 8 9 8-11 <13 

Row 9 8 8-9 <13 

Room 10 8 8 <13 

Room 11 9 9 <13 

Room 12 9 a-9 <13 

Room 13 9 8-11 <13 
-- 

'Location is shown in Figs. 3 and 4. 

- 
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-- 
Table 6. Results of radionuclide concentrations in soil at 475 Davison Avenue 

- - 

Sample no. Location Depth 
(cm) 

Radionuclide concentration (pCi/g)a -- 
226Ra 232~h 

Ml23 0+27, 3R o-1 5 0.7 0.1 2 0.8 + 0.3 

MS124 0+33, 12R o-15 0.1 0.1 2 0.1 2 0.3 

MT125 0+12. 14R o-1 5 0.8 0.2 + 0.8 2 0.2 

XT126 0+06, BL o-1 5 0.1 0.08 + 0.8 + 0.2 
-- -- 

aCounting error associated with radionuclide results is at the 95% 
confidence level (1.96a). 

_- 

_- 

-- 
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