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A radiological survey of 454 Davison Avenue, Raywood, New Jersey, 

was conducted by Oak Ridge National Laboratory (ORNL) on June 13, 1984 
at the request of the Department of EuerOy (DOE). Contaminated material 

was discovered in the area during an EG#G aerial radiological survey, 1 

and confirmed by a ground-level radiological survey by the Nuclear Regu- 
latory Commission.2 This coatmiaatcd material is believed to have ori- 

ginated from the former Raywood Chemical Company (now the Stepaa Chemi- 

cal Company). 

The Maywood Chemical Company was founded in 1895. Frcm about 1916 

until 1957, the Maywood Chemical Company processed thorium for use in 

the manufacture of gas mantles for various lighting devices.1 In 1932, 

Route 17 was built to the rest of the rain 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, Mayrood 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 ES& on January 26, 1981, 

anomalously high gamma-ray exposure rates (principally 2321% daughter 

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

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

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

mission2 (NRC) as having external gamma radiation levels significantly 

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

these properties during NRC surveys. 

+ 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-ACOS-84OB21400. 
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The rsdiologicsl survey of the property included: (1) s gsmma scan 

of the entire property outdoors; and (2) sampling of surfsce (O-15 cm) 

sad subsurface soil. Since it wst not indicated that contamination was 

near the house on the property, no indoor survey was conducted. A 

comprehensive description of the survey methods sad instrumentation, ss 

rell ss the rsdistioa guidelines used in evalusting the dsts hwe been 

presented in snother report.3 

SUXVEY RESULTB 

Appl icsble federal guide1 iaes hsve been summsrized in Table 1. The 

norm81 background levels for the northern New Jersey area are presented 

in Tsble 2. These dsts are provided for comparison rith the survey 

results presented in this section. All direct measurement results 

presented in this report are gross readings; background rsdistion levels 

have not been subtracted. Similarly, bsckgrouad concentrations have not 

been subtrscted from radioauclide concentrations measured in enviroamea- 

tal samples. 

Gumsa Radiation Levels 

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

locstioa of grid blocks are shaa in Fig. 1. The elevated gsmma levels 

confirm the preseace.of coatsminsted material at the property line of 

460 Davison Avenue. Also, one other spot, grid location 0+06.1, 9.5& 

shmed sn elevated gsmms level above backgrouad 0fJB48). Aside from 

these tvo areas, gsmms levels over the rest of the property were indica- 

tive of the background range. The maximum gamma exposure rste 8t 1 m on 

this proper* rat 14 RR/h st grid location 0+30, BL (Table 5). 

Svstematic and Biased Soil Samvles 

Systematic sampler of surface soil (top 15 cm) and biased surface 

and subsurfsce soil samples rere taken from various locations on the 

property for radionuclide analyses. Locations of the systematic (M 

samples) and biased UUJB samples) ssmples are shown in Fig. 1, rith 
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results of laboratory analyses provided in Table 4. Concentrations of 

2321h exceeded the concentrations of .226Ra in all but two of the samples 
collected at 454 Davison Avenue WB49A and MB49B). Based on the 

results of soil sample analyses, the contminated material is located: 

(1) at the fence/property line of 460 Davison Avenue, and (2) an ito- 

t 

lated spot at 0+06.1, 9.5R. 

I 
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. 

SUMMARY 

Measurements taken at 454 Davison Avenue indicate that the property 

contains radioactive contamination primarily frm the 232Th decay chain, 

and to a lesser extent from the 238U decay chain. This material is 

found in the locations shown in Fig. 2. Although concentrations of 

radionucl ides were elevated sipaif icaatly above background, the levels 

were not in excess of remedial action guidelines with the exception of 

smple BJB49 (226Ra guideline). The contaminated strip down the pro- 

perty’ line adjacent to 460 Davison Avenue extends approximately 0.5 m 

onto 454 Davison, and an isolated spot of contaminated material is 

located at 0+6.1, 9.SR. 
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Table 2. Background radiation levels for the northern New Jersey area. 

vps or radiation measurement Radiation level or 
or sample radionuclide concentration 

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

Concentration of radionoclides in soil 

80 

(Pci/gi32 
lh 

=%I 
226g, 

aRef erence 4. 
blZeference 5. 
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Table 3. Gamma radiation levels at 454 Davison Avenue 

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

o+oo, BL - 0+37, BL 8- 34 (maximum at 0+37, BL) 

o+oo, 3R - 0+37, 3B 8 - 14 

O+OO, 6B- 0+37, 6B 8 - 14 

O+OO, 9R - 0+37, 6R 8- 17 (maximum at 0+6.1, 9.5R) 

O+OO, 12R - 0+37. 12R 7 - 10 

o+oo, 15R - 0+37, 1sR 7 - 12 

I . 

t 

L 
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Table 4. Radionoclide concentrationd in soil at 454 Davison Avenue 

Radionaclide concentration (pCi/g)a 
Sample no. Location Depth 226Ra 2%l 

(cm) 

lull7 

Ml18 

MJ119 

Ml20 

wTl2l 

Ml22 

MB48A 

MB48B 

KfB48C 

11TB49A 

WB49B 

MB49C 

HfBjOA 

MBSOB 

WBSOC 

0+30, 9R 

0+27, 6R 

0+12, 17.5R 

0+24, 17.5R 

0+0.5, 12R 

0+03, 3R 

0+6.1, 9.5R 

0+6.1, 9.5R 

0+6.1, 9.5R 

0+13, 0.25R 

0+13, 0.258 

0+13, 0.25R 

0+33, BL 

0+33, BL 

0+33, BL 

o-15 

o-15 

o-15 

o-15 

o-15 

O-15 

o-is 

15-30 

30-46 

o-15 

15-30 

30-46 

o-15 

15-30 

30-36 

0.8 + 0.06 

0.8 + 0.02 

1.5 5.0.07 

1.1 + 0.1 

0.6 + 0.05 

0.6 2 0.1 

2.6 2 0.3 

0.9 2 0.1 

0.8 2 0.2 

6.0 + 0.9 

10 + 0.3 

1.5 + 0.07 

1.9 + 0.1 

2.3 + 0.4 

2.2 + 0.2 

1.0 + 0.3 

1.0 20.3 

1.5 + 0.3 

1.2 + 0.3 

0.8 + 0.2 

0.8 + 0.3 

8.5 +2 

1.9 + 0.5 

1.5 + 0.5 

5.5 + 2 

6.5 +l 

1.9 + 0.4 

4.1 +1 

5.7 +1 

6.1 + 2 

aCounting error associated with radionuclide results is at the 9% 
(1.96 u) confidence level. 
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