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ABSTIUKT 

Prior to the final remediation, radionucfide residues in excess of DOE applicable 
guidelines were found outdoors on the rear half of the property at 90 Avenue C, Lodi, New 
Jersey. QIte front half of the property outdoors and areas indoors had previously been 
remediated and verified.) Decontamination, which consisted of excavation and removal of 
contaminated soil, was petfomted by subcontractors under the direction of Bechtel National, 
Inc. ‘Ihe independent radiological verification suwey descrii in this report ti performed 
by the Measurement Applications and Development Croup at Oak Ridge National 
Laboratory (ORNL) to verify that the final .remedial action had reduced contamination 
levels to within authorized limits. 

. 

lhe property at 90 Avenue C, Lodi, New Jersey, was thoroughly investigated outdoors 
for radionucfide residues. Surface gamma exposure rates were below guideline levels and 
comparable to ical back und valuea for the area. The results of soil radionuclide 
analysis for TJ, ‘y%6 % Ra, and indicated that all soil concentration measurements were 
below limits prescrii by DOE applicable guidelines for protection against radiation. 

Analysis of data contained in the post-remedial action refxut @0E/ORL!1949-405) and 
results of this final independent radiological verification survey by ORNL confirm that all 
radiological measurements fall below the limits prescribed by DOE guidelines established 
for this site. The property at 90 Avenue C successfully meets the DOE remedial action 
objectives. 

-- 

.-. 
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Results of the Independent Radiological Verification Survey of the 
Fihal Remediation at 90 Avenue C, I.&i, New Jersey ,(LJO79V)* 

INTRODUCTION 

‘Barium ores were pmcessed by the Maywood Chemical Works (MCW),’ Maywood, 
New Jersey, between 1916 and 1959. The MCW ceased thorium processing in 1959, and the 
30-acre property was sold that same year to Stepan Chemical Company. During the early 
years of operation, MCW stored wastes and residues in low-lying awas mt of the 
prowssing facilities, now called the Maywood Jnterim Storage Site. Subsequently, residuals 
wntaining radioactive materials migrated off-site to the surmumiing area, and the Stepan 
property and wwxal vicinity properties, along with other sites, were designated by Congrcrs 
for remedial action as a result of the 1984 Energy and Water Development Appropriations 
Act. 

The waste produced by the thorium extraction pmccs was a sand-like material 
wntai.ning residual amounts of thorium and its decay products, with smaller quantities of 
uranium and its decay products Because some of the tites had heen carried downstream 
by Lodi Brook, and some area residents had also used the sand-like wastes as mulch in their 
yards, the properties in the vicinity of the MCW were inchtded as a decontamination 
research and development project under the Department of Energy (DOE) Formerly 
Utilized Sites Remedial Action Program (FUSBAP). 

A the request of the DOB, the Measurement Applications and Develop’ment Group 
at Oak Ridge National Laboratory (ORNL) conducted investigative radiological surveys of 
properties surrounding the former prowssin g plant. In May 1988, a radiological survey was 
conducted on the private, residential property at 90 Avenue C, Lodi, New Jersey. The 
location of the Stepan property and the DO&owned Maywood hterim Storage Site relative 
to 90 Avenue C in L&i, New Jersey, is shown in .J?g. 1. 

The survey consisted of wmplete indoor and outdoor gamma scans of the property, 
both at the surface and 1 m above the surface, and collection of surface and subsurface soil 
samples. Survey results, published in June 1989,2 reported elevated gamma exposure rates 
in the strip of yard between the sidewalk and the street, at ground level on the eastern wall 
of the garage, and at 8 ft above ground keel on the eastern side of the house. Surface and 
l-m gamma Imb were efevated =t of the garage and south and west of the house. 
Indoors, elevated gamma exposure rates wtre Found in the kitchen, near the back door, the 
basement steps, and the basement area beneath the eastern kitchen walk Soil sample 
analyses indicated that the property contained radioactive contamination primarily from the 
?fh and mu decay chains, with some wntamination from %a. Both the wnwntration 
and extent of a?% on the property were in exwss of the applicable DOE criteria, and the 
property was scheduled for remedial action. : 

%Ieallveywaspafamcdbymaumemkn,oftbt- Ap@mkm. and lhwkymeat Group of 
the Health Scienas Rgearcb Divisim at Oak Ridge Nathal Idorany under DOE contract DE-ACDS- 
8401221400. 

1 

-- 
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In tbe fall of 1990, Becbtel National, Inc. (BNI), tbe project management contractor 
designated by DOE, conducted a remediation investigation of tbis ~roperty,~ which 
contkned earlier findings of contamination .and identi6ed additional contamination in an 
upstairs bedroom. In July 1991, BNJ performed a partial remedial action consisting of 
demolition of tbe entire kitchen and basement walls and floor and excavation and removal 
of contaminated soil around the foundation.’ The garage was also remediated at this time. 
Soil in one location in front of tbe house and at the curb adjacent to the street bad been 
remediated earlier and was not part of tbis remediation. Contaminated soil in the rear half 
of tbe lot was left for remediation at a later date. 

A vetitkation suwey of tbe 1991 remedial action by BNI was conducted by the 
Measurement Applications and Development Croup of ORNL, tbe independent verification 
contractor. The DOE’s policy to assign an independent verification contractor ensures the 
efketiveness of remedial ‘actions performed witbin FUSRAP and confirms the site’s 
compliance with DOE guidelines. Results of the independent verifkation survey were 
reported in February 1994.5 All radiological measurements in the portion of tbe site that 
bad been remediated fell witbin limits prescrii by DOE radiological guidelines. 

-- 

. . / 

..- 

Decontamination of tbe rear half of tbe property to current guidelines was conducted 
by subcontractor personnel in tbe fall of 1995 under the direction of BNI. Tbermo NuTech 
was tbe radiological support subcontractor. At that time, soils samples from four locations 
beneath tbe garage floor contained no %, a6Ra, or PzTh above guideline levels. 

_- 

-- An independent radiological verification surwy of tbe final remediation was conducted 
in October 19% by tbe Measurement Applications and Development Croup at ORNL, at 
tbe request of DOB’s OfBce of Envitonmental. Restoration. This report describes that 
survey. The property at 90 Avenue C, Lodi, New Jersey, is a residential lot with a single 
family dwelling, asphalt driveway, and concrete walkway. A diagram of the property is shown 
in Fig. 2 

__ 

SCOPE OF THE SURVEY _- 

The objectives of tbe verification activities were to eon6rm (1) that available 
documentation adequately and accurately deactii tbe post-remedial action status of tbe 
property that is to be verifi& and (2) that tbe final remedial action reduced contamination 
levels to witbin authorized limits. Applicable DOE guidelines for protection against radiation 
are shown in Bible 1. ..:. 

-- 

sunqMethods -- 

A comprehensive description of tbe sutvey methods and instrumentation used in tbis 
sutveyisgivenin8vcedww Manual for the ORh?L Rah&ical Sun9 Activities (RASA) 
hgmm, 0RNLQM-8600 (April 1m6 and Me 
Gtvup Guiidim, ORNL4782 (January 19!35)? 

aswwnetu Applicafiom and Development 
-.. 
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The radiological verification survey of this property included (1) a complete surface 
gamma scan of the property outdoors, (2) a armory beta-gamma scan of the exposed 
foundation on the house and garage, (3) the collection pf surface soil samples for anal@, 
and (4) the examination of additional data eoBe&ed by BNI and llrermo Nulbeh. Gamma 
radiation levels were determined using a portable sodium iodide (NaI) gamma scintillation 
probe amneeted to a Victoreen Model 490 Tbyac III ratemeter. Measurements were 
recorded in counts per minute (cpm) and converted to microroentgen per hour @Z/h). A 
Bicron miniwder/ratemeter with a Geiger-Mueller (GM) pancake detector was used for the 
beta-gammascan. 

- 

-... 

Surface (0 to 15 em) soil samples wre eolleeted at .various locations over the property. 
Systematic soil samples (VS9, VSlO, and VSI1) were taken irrespective of gamma exposure 
rates. One biased sample (VB6) was eolleeted at the point of the highest surface gamma 
exposure rates in the remediated area. All soil samples were colic&d after excavation was 
completed and before a remediated area was backfilled with clean soil. Concentrations of 
%a, PzTh, and mu were determined in soil samples using gamma spectrometry. 

VERIFICATiON SURVEY RESULTS 

DOE guidelines are summarized in lhble 1. T&&l background radiation levels for the 
northern New Jersey area are presented in lsble 2 These data are provided for comparison 
with survey results presented in this se&m. 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 soil. 

- 

Surface gamma exposure rates (see Fig 2) on the property generally ranged from 7 to 
10 m in the front yard and 7 to 13 &/h in the backyard. Gamma levels in the ash pit in 
the backyard ranged from 10 to 14 &AL Gamma levels in four test boles drilled through 
the asphalt driveway north of the accavated area ranged from 10 to 13 @/h. All gamma 
exposure rates are comparable to typical background radiation levels of 3 to 13 m found 

_- in the northern New Jersey area (‘Ihble 2). 

Beta-Gamma~RateMrpuremmtr 

- 

All beta-gamma measurements along tbe’exposed foundation of the ho&e and garage 
were within typical background beta-gamma.kvels. 

. . 
sfl-e= 

I 
L- 

Soil sample locations are shown in Big. 2, and results of radionuclide analyses are listed 
in Table 3. Systematic and bii samples amtained %a in concentrations ranging from 
0.66 to 1.1 pCi/g, similar to the typical background concentrations found in the northern 
New Jersey area (‘Btble 2). Systematic and biased samples contained 238v in concentrations 
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ranging from 0.63 to 21 pCi/g and % in concentrations ranging from 0.95 to 4.1 pCi/g. 
Three samples were above typical background concentrations found in the northern New 
Jersey area (l’hble 2), but all are well below the DOE applicable guideline of 5 pCi/g 
(%ble 1) with background concentrations subtracte&+’ 

._ 

CONCLUSIONS. 

prior to the fiaal remediation, radionuclide residues in excess of DOE applicable 
guidelines were found outdoors oh the rear half of the property at 90 Avenue C, Lodi, New 
Jersey. (l%e front half of the property outdoors and areas indoors iiad previously been 
remediated and verified.‘>) Decontamination, which consisted of excavation and removal 

-.- 

of contaminated soil, was performed by subcontract& under the direction of BNI. This 
independent radiological verification suv Was performed to verify that the final remedial ._- 
action bad reduced contamination levels to within authorized limits. 

‘Ibe property was thoroughly investigated outdoors for radionuclide residues. Surface 
gamma exposure rates were below guideline levels and comparable to *al background 
values for the area. The results of soil radionuclide analysis for %, Ra, and ?I 
indicated that all soil concentration measurements were below limits prescribed by DOE 
applicable guidelines for protection against radiatiqn. 

-- 

__ 

Analysis of data contained in the post-remedial action report @OE/OR/21949405)* 
and results of this final independent radiological verification survey by OlUTL confirm that 
all radiological measurements fall beiow tbe limits p~?~&hed by DOE guidelines established 
for this site. The property at 90 Avenue, C succe&ully me+ the DOE remedial action 
objectives. 
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Fig. 1. Diagram showing general loation of the Stepan property and the 
Maywood Interim Storage Site in relation to 90 Avenue C, bdi, New Jersey. 
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Pble 1. Appliublc guidelines for protection against radiation 
(Limits for uncqntmlled areas) 

Modeofexposure Exposure mnditions Guideline value -2 

Gamma tad&ion 

lbdionuclide con- 
cmltl8tions in soll 
(generic) 

Derived conurltratioIls 

Guideline for non- 
homogeneous con- 
tamination (used in 
addition to the 10LLm2 
guidelines 

Indoor gamma radiation level 
(above background) 

Maximum permissible con- 
antration of the following 
radionuclidca in soil above 
background levels, averaged 
over a 100-m2 area 

3 

XMal unrnium 

Applicable to locations with 
an area s25 m2, with signifi- 
cantly elevated axictntrations 
of radionuclides (%ot spots’) 

5 pCi/g averaged over the 
lint 15 cm of soil below 
the surface; 15 pCi/g 
when averaged over 
lS-cm-thick soil layzrs 
more than 15 un below 
the surfac& 

_- 

100 pci/f 

GA = G;(lOO/A)‘R, 
where 
GA = guiPeline for ‘her 

spat* of area (A) 
Gj = guideline averaged 

over a 100-m2 area 

_- 

_.- 

_- 

%e 20 rJvh shall comply with the basic dose limit (100 mrem&ear) when .an appropriate-use 
scenario is considered. 

‘For residential properties in the Loci, New Jerse), &a, the guideline for % is 5 pCi/g 
above background levels, averaged over a loCrm2 area, for both surface and subsurface soil. 
Source: W. J. Muszynski, Deputy Regional Administrator, Environmental Protection Agency, 
Region II, correspondence to J. La Grone, Manager, Oak Ridge Operations Office..Department 
of Energy, March 1994, and J. la Grone, Manager, Oak Ridge Operations Office, Department of 
Energy, correspondence to W. J. Muszynski, Deputy Regional Administrator, Environmental 
Proteaion Agenq, Region II, April 1995. 

The concentration of any single radionuclide above normal background le&ls shall not exceed 
the guideline value. If more than one radionuclide is present, the sum of the ratios of the 
measured soil concentration of each mdionuclide to its corresponding guideline value shall not 
exceed unily. 

-- 

_- 

*E guidelines for uranium are derived on a sitGspcd6c basis. A guideline of 100 pCi/g for 
total uranium above background levels has heen l pprwed for this site. tie: J. W. Wagoner II, 
Director, Division of Off-Site Programs, Office of Eastern Areas Programs, Office of 
Eaviroqental Restoration, Department of Energy, memotand~ to L Price, Oak Ridge 
OpentionS Off&q Department .ofEnem, April 1995.. 

FLOE guidelines specify that every reasonable effort shall be made to identify and to remove 
any soutxz that has a concentration eacee&ng 30 times the guideline value, irrespective of area. 
saUrr:AdaptedfromRrvired~ffa~RodiwmvrMotaialotFusRAp’Md 
Remw SFhfP Sitq, April 1Wn. 

_ 

sourcU: Adapted from U.S. Department of I?.ner& DOE Order 5400.5, April 1990, U.S. 
Department of Energy, CrLidrlines far Ruidrrnl R&oacrive Mart&l at Form@ Utikd Sites 
Remdial Action Rogram wad Remote Sqhu Fadtics Manugemenr Progrnm Sires, Rev. 2, 
March lWn, and US. Department of Energy, Radiological Confrol Manual, DOE,EH-@256T 
(DOE N 54JX6), June 1992 

_. 

-- 

-- 
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lwe2~ndhtionlevekudameeatt8~0fseketed 
ndionudidsinsoB,nortbemNewJetseyuep 

ppe of radiation measurement 
or sample 

Qammaaposurerateatlm 
abme ground surfa= (j&b) 

Radiation level or mdionuclide 
amentration 

Ranst Average 

%lY - 8“ 

Concentration of radionuclides 
in soil (pci/g)e 

g 

0.55-1.4 1.0 
0.53-1.5 1.0 
O.&l.4 1.0 

Values obtained from 14 locations in the northern New Jersey area. 
Sowce:TEMyrickandB.A.Berven,Stotc~ ktmiaim Lmt!Lr: 
RaultsofMuIlwrmmt( TiDuring 197S-1979,ORNWM-7343, Martin 
Marietta Energy Systems, Inc, Oak Ridge Natl. Lab., November 1981. 

*US. Department of Energy, w Swvq of lhe hfiddlucr 
Municipal La@iU, Middfaa, New Jasq, DOEEV-OOOOS/20, April 1980. 

cvplues obtained from 15 locations in northern New Jersey area. Soutw: 
?: E Myrlck and B. A Berven, Slorr Backgmwui ltadhth Levefs: Results 
of’ Meaummms T&m Ruing 1975-1979, dRNL/W-7343, Martin 
Marietta Energy Systems, Inc, Oak Ridge NatL Lab., November 1981. 

.- 

L 
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Sample Grid 
numbef lOCiMiOIl’ 

vs9 N747910 
E2162664 

Dtptlf RPhionuclide concentration (pCi/g)d _- 
o=) %I 

JLsMlnticsMlplcr .- 
&lS 0.66*0.09 0.95t0.09 0.63a0.3 

-- VSlO N747911 O-15 0.76a0.05 1.2a0.05 0.88t0.2 
E2162653 

VSll NT47907 &IS 1.0 to.1 2.2t0.1 1.2io.2 -- 
E2162634 

i?&?dsampld 
-- 

vB6 Iv47907 CL15 1.lto.l 4.1t0.2 2.1 to.2 
E2162629 

‘Sample locations are shown on Fig. 2 
‘Grid location based on state plane. 
‘Samples taken after excavation completed and beiore a remediated area was backfilled with 

&an soil. 
‘Indicated acting error is at tbe 95% confidence kvei (PO). Background concentrations 

(see lkble 2) have not been subtracted. 
‘Systematic samples are taken at kxatiops irrespective of gamma exposure rates. 
hased sample taken from area with very slightly’ elevated surface gamma exposure rates. 

-2 

-- 

-- 

.- 

-_ 

-- 
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