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~~~~~~calW~~~oIM~~NnvJcny,grneratrdproc~ ‘;: 
assoaated w tb the product& and refining of thorium and ., 

thorium compounds from mooazite ores fram 19$6 to 1956. MCW supplied rare 
. . 

earth metals and thorium compounds to the &omic Energy Gxumbior! and 
I 

7 
various other government agencies kom the late 1940s to the mid-1950s. Area 

> i’ residents used the sandlike waste from this thoriOm extraction process mixed w ith 
tea and cocoa leaves as mulch in their yards. Some of these amtaminated 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 R idge National Laboratory 
conducts investigative radiological surveys of properties in the vicinity of MCW to -. determine whether a property is contaminated w ith radioactive residues, principa!Jy 
%  derived from the MCW site. The sump typically includes direct measure- , 
ment of gamma radiation levels and soil sampling for radionuclide analyses. ‘Phe -. - sutvey of this site, 62 Thtdy Drive, Lodi, New Jersey @JosO),  was conducted durmg 
1988 

L.. Results of the sump demonstrated radionuclide concentrations in excess of the 
1 DOE Formerly U tilized Sites Remedial Action Program criteria. The radionuclide 

dismbutions are typical of the type of material originating from the MCW site. 
.i 
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RESULTS OF TIIf RADIOLOGICAL 
SURVEY AT e2 TRUDY DRIVE& 

LODI, NEW JERSEY (LJOSO)* 

‘, 
” 

INTRODUCTION 

h 1916 to 1956, procesa ~aates and r&dues associated with the production 
and re6ning of thorium and thorium compounds from mom&e or+ were generated 
by the May-wood Chemical Works (MCW), Maywood, New Jersey. During the latter 
part of this period, MCW m~pplied rare earth metals and thori& &mpounda to 
various govemment ageneiu. In the 1940s and 1950s. MCW produced thorium and 

..==%--~*Af--=SSC -(uti- 
zetwd 311966, and. .Heb &W -- later, &he Z49-e ma1 e w 
ptndiaacd by the St& Gmpany. The prwpertp isbeatedat 1W Eunta Avenue 
in a highly developed area in Maywood and Rochelle Park, Bergen County, New 
Jersey. 

During the early years of operation, MCW stored w&es and residues in low- 
lying aress west of the p roceming facilities. In the early 19309, these areas were 
separated from the rest of the property by the construction of New Jersey State 
Iiighway 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 wade produced hy the thorium extraction process w~h9 a sandlike mate- 
rid containing residud amounts of thorium and its decay products, with smaller 
quantities of nranium 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 Lodi Brook and carried downstream. 

Lodi Brook is a small stream flowing south from Maywood with its headwaters 
near the Stepan waste storage site. Approjdmately 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 Biver in Lodi, New Jersey. Only a small 
section near Interstate 80 remains uncovered. Ram the 1940s to the 1970s when the 
stream was being diverted undergmund, its course was altered several times. Some 
of these changes resulted in the mowrmnt of contaminated soil to the surface of a 
few properties, where it i3 still in evidence. In other instances, the contaminated 
soil was covered over or mixed with clean IU, leaving no immediate evidence on the 
surface. Therefore, properties in question may be drilled in search of former stream 
bed materid, even in the ahence of surface contamination. 

As a result of the Energy and Water Appropriations Act of Fii Year 1984, 
the property discussed in this report and properties in its tricinity contaminated 
with residues from the former MCW were included as a decontamination resear& 

i 

*The survey was performed by meubers of the Measurement Applications and 
Development Group of the Health and Safety Rt+~~cb Division at Oak Ridge 
Natiwd Laboratory under DOE contract DE-AC05-840R21400. 
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met-l hdopmmt project under the DOE Fkzwip Utilized Sika Remedial Action 
Prcgrsm. An part of this project, DOE ir conducting radiological sunwya in the 
v++dty of the site to identii properSu umtaminakd with rasiduea derived km 
the Mew. The principal rbdionuclide of wncan ia thoriunk232. The radiokagical 
~~inthisrepartanpartalthstcftostsndnenconduckd,athe 
que&dDOE,bymembaaoftheM umxancnt 
Group of the Oak Ridge National Labo&oq. 

Applications and Development 

A radidogkd surmy ef the private, reside&cl property at 62 ?hrdp Drive, 
Lodi, New Jemey, was conducted duriry 1966. The suwey aad szunpliag of the grand surface were carried out on May 7, 1933, and the follow-up tsthdcc 
investigation was pufonnd on June 11,1936. 

! 
-Rmons . , 

The radidogical survey of the property included: (1) a gamma m of the 
entire prom outdoors, both at the surface and one meter above the surface, 
(2) collection of surface and aubrwfkce soil ~ples, and (3) gamma profiles of 
auger holes. The survey methoda followed the plan outlined in Ftefermce 1. No 
indoor survey urements were jmfolmed. meas 

. i 

i 

m 
Using a portable gamma scintillation meter, ranges of measurements were 

recorded for areas of the property surface and one meter above the surface. If 
the gamma readings were elevated, a biased soil aample was taken at the point 
showing the highest gamma radiation level. Systematic soil samples were taken at 
various locations on the property, kespective of gamma radiation levels. 

To d&e the extent of possible subsurface soil contamination, auger holes were 
drilled to depths of approximately 2.9 m. A plastic pipe wv~ 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 mall fractions of the hole depth. Measurements were usually made at X5- 
or 3O-u~ intervals. If the gamma reading in the hole were elevated, a soil sample 
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 waa used to co!lect subsur- 
face wnplu at known depths. In some auger holes, a combination of split-spoon 
sampling and side-wall scraping was wed to collect wunples. A comprehensive do 
scription of the survey methods and inst 
report.’ 

rumentation has been presented in another 

SURVEY RESULTS 

Applicable federal yidelines are summarized in Table Ls The normal back- 
ground radiation levels for the northern New Jersey area are presented in Table 2. 
These data are prwided for comparison with survey results presented in this eec- 
tion. All direct me aswement results presented in this report are gross readings; 
background radiation levels have not been nrbtracted. Similarly, background con- 
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centration~ have not been subtrack;l km radionuchde concentrations measured in 
-cnkl aamplee. 

Gamma Radiation Levels 

Gamma radiation levela measured d-Gnr scan of the mrrfaee of the 
property are given in Fig. 1, with corrwpo . tsmmmcnts one meter ebove 
the muke where indicated. Gamma exposme rates over the major portion of the 
propertysurfaceranged&om6to17pR/h. Ontmekrrudiugswerebe’-wen 
10 and 31 pRlh; the normal background level at one meter is 8 #t/h Cr the 
northern New Jersey area (Ihble 2). Elevated readings were in scattered arc- of 
both the &ont and ba& yards, with the highest levels ranging km 19 to 31 ::R/h 
on the north and west aides of the house and from 19 to.47 pR/h in the back 
yard; comesponding ontmeter readings fat these two areas were 14 to 16 a~-d 18 
to 31 pR/h, respectively (Fig. 1). Another isolated spot in the back pby” was . 
19 to 28 pR/h. 

Systematic and Biased Soil Samples 

Systematic and biased soil samples were takrm from various locations c- the 
property for radionuclide analyses. Locations of the systematic (S) and I%ed 
(B) samples are shown in Fig. 2, with results of laboratory analyses provii’d in 
Table 3. Concentrations of radium, thorium, and uranium in these samples r:.:ged 
from 0.65 to 6.6 pCi/g, 0.93 to 21 pCi/g, and <0.73 to 15 pCi/g, respectbely. 
Biased samples BlA-C, B2A, B3A, B4A, and B5.4 were above DOE guidelin> for 
232Th, and B5A also exceeded criteria for *lsRa (Table 1). All systematic sa~~ples 
were ne8t or above normal background levels for the northern New Jersq area 
(‘Ihble 2). 

Auger Hole Soil Samples and Gamma Logging 

Varying thicknesses of subsurface soil were sampled from depths of 15 to 215 cm 
in two of the auger holes (A) drilled at three separate locations indicated in Fig. 2. 
Auger hole A3 was drilled but not sampled due to low gamma levels in this hole. The 
results of anal of these samples are given in .Table 3. Concentrations of Wta 
232Th, and 23E soil samples ranged from 0.74 to 56, 0.99 to 50 and <LO td 
~15 pCi/g, respectively. Radionuclide concentrations in samples A2Gk were above 
DOE criteria (Table 1) far thorium, with levels ranging from 18 to 50 pCi/g. These 
ekvatui concentrations were found at depths between 60 and 135 em. 

Gamma logging was performed in each of the three auger holes to ehametcrize 
and further define the extent of possible contamination. The logging technique used 
here is not radionuclide specific. nowever, logging data, in conjunction wit?; soil 
analyses data, may be used to est.imak regions of elevated radionuclide concentra- 
tions in auger holes when compar-d with background levels for the area. Following 
a comparison of these date, it qxam that any shielded scintillator readiop of 
1000 counts per minute (epm) or .pata generally indicate the presence of elmnkd 
eoneentrations of 22sRa and/or 23’Th. Data from the gamma profiles of the logged 
auger holes are graphically reprcr;cnted in Figs. 3 through 5. Readings in auger 
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hotel~~fromthesrafsatoO.Sm,~thamar;imtrm of4S54cpmat 
Wm. Ei~~nsdiuginbok2aienddfram~~d~k2.0m,rritha 
mnrimumd8799cpmnt0.9m. Actcadinginhole3nae~than1OOOcpm. 
The~obhi~hestganma~eorrrspondtothegeatest~~~of 
radionuclidea shown in ?bble 3. 

SIGNIFICANCE OF FINDINGS 

Musurunmts taken at 62 tidy Driw indicate that the ~ropa-ty contained 
residual radioacti~ mataids, ~rimaily km the Is% aad “*U decay chains, 
with alight contamination from %a. These radimuclide distributions are typical 
of the type of material originating &om the MCW site. The concentration and 
extent of 2s2Th on this property were in excess of the applicable DOE criteria 
(Table 1). Aa shown in Fig. 2, this m&rid WPM found at sample locations Bl, 
83, B4, B5, and A2, consistent with the elevated gamma radiation measurements 
in those arcs. Results of this radioloejcal asscasmcnt indicate that the property 
contains residual radioactivity derived from MCW in concentrations that exceed 
ramdial action guideline& 
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Table 1. Appkablc guidelines for protection against radiation* 

Modeofexposme Expmlrecondition6 ‘. Guideline value 

L 

i 

Ii&u&mm permMble con- y$$~my-‘ . cahration of the fdk~~- 
5 pCi/g averaged over the 
Sr6t 15 cm of soil below. 

in6 radioauclidea in sooil 
ahove ba&round kvr.& 

the surface; 15 pCi/g when 

avtra P over 100 m2 area 
averaged over lkm thick 
soil layers more than 15 an 

2 1Th below the surface 
ssom 

=Ra 
12% 

%.chralce 3. 

TJpz of radiation measet 
or rample 

Radiation level or 
radionuclide concentration 

. 

l[hbIe 2. Backgronnc? radiation ievels for the 
northern h’cw Jersey area . 

Gammaexposueatlmabove 
ground surface W/h) 

Conccqtratiop of radionuclida 
in ~~phwd 

. 
226~ 

Tta 

6 
83 
0.9’ 

l Referam 4. 
‘Reference 5. 
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Table 3. Concentrations of mdionuclider in soil at 
62 !Ilrudy Drive, Lodi, New Jersey (WOSO) 

“5 .< : ,. 

-: \. 

Sample. Depth 
(-4 

I&&mu&de concentration (pCi/g) 

2qa . . =‘Th’ 266~’ 

. 

SlA o-15 
SlB 15-30 

%k 

ii% 
B2A 
B2B 

Et 
B3C 

iit; 
B5A 
BSB 

o-15 
15-30 

izi 
o-15 

15-30 
o-15 

15-30 
30-45 
o-15 

15-30 
o-15 

15-30 

2; 
AXC 
AlD 
A2A 
A2B 
A2C 
A2D 

iif 

E 

15-30 
:E!i 
60-75 

fEi 
60-75 
75-90 
90-105 

105-120 
120-135 
135-150 

Sptanatic 8ample4 
0.68fO.l 1.2 M.07 
0.65*0.09 0.93f0.03 

Biased sample& 

3.7 f0.2 13 fl 
4.6 f0.1 17 f0.5 
6.6 f0.2 21 f0.7 
f-t 23 12 f0.6 

1:1 *0:2 3 z%i 
2.3 f0.3 6:0 *0:4 
1.7 f0.04 
0.76f0.1 i.37 E7 
1.5 f0.2 614 iO:4 
0.75f0.01 1.5 f0.02 
5.1 f0.2 17 f0.3 
3.2 f0.07 10 f0.4 

Auger aample@ 
3.2 f0.3 9.0 f0.6 
2.7 f0.04 
t;if;O$” 

i.3 g.g 

1:5 *0:06 0:99*0:04 5.5 f0.2 

zt ZK 
12 f0.5 

S:S *0:2 
24 f0.4 
50 f0.6 

:x 9x*: 
20 fl 

5:s M:4 
18 i0.3 
23 f0.5 

0.99f0.06 2.3 f0.03 

1.7 f 1 
<0.73 

12 f6 

ix 2s 
9.9 f 0.6 
1.7 f 4 

<2.2 
<2.9 
<6.0 

1.7 f 1 
c5.1 
cl.9 
10 fl 

cl1 

cl1 
es.0 f 1 
<l.O f 3 
<3.7 

<13 
Cl1 
Cl3 
<IS 

13 fl9 
14 f4 
13 f2 

1.9 f 2 

.-. 1 / .B- ‘1 

\\ 
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Table 3. (Continued) 

Radiomxlide concentration (pCi/g) 

Qxations of soil sampka are shown on Fig. 2. 
‘indicated counting error is at the 95% confidence level (ztk). 
eSyskmatic samples are taken at locations irrespective of gamma v 

-Biased samples are taken fiam areas shown to have elevated gamma 
tzxpdme rates. 

*Auger samples are those taken from holes drilled to firther d&x the 
depth and extent of radioactive material. Holea are drilled where the surface 
may or may not be contaminated. 
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31. 
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35. 

36-37. 

RABcmml 13. P. Y. Lu 
R F. Ca&r 14. P. T. Owen 
W. D. CottrcU lS-17. R E Swaja 
AG.Croff I& J.KWiUiams 
J. W. Crut&er 19. Central Rcs+rch Iii 
LMFloyd 20. IR&A Publications O[lice 
IL D. Foley 21. Laboratory Records - RC 
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