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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The 1984 Energy and Water Appropriations Act authorized the U.S.
Department of Energy (DOE} to conduct a decontamination research and
development project at four sites, including the site of the former
Maywood Chemical Works (now owned by the Stepan Company) and its
vicinity properties. The act was reauthorized in 1985. DOE has
constructed the Maywood Interim Storage Site (MISS) on 11.7 acres of
land west of the Stepan Company property. The Sunoco Station
property is included as one of the MISS vicinity properties. The
work is being administered by the Formerly Utilized Sites Remedial
Action Program (FUSRAP), one of two remedial action programs under
the direction of the DOE Division of Facility and Site
Decommissioning Projects.

The U.S. Government initiated FUSRAP in 1974 to identify, clean up,
or otherwise control sites where low-activity radiocactive
contamination (exceeding current guidelines) remains from the early
years of the nation's atomic energy program or from commercial
operations that resulted in conditions Congress has mandated DOE to
remedy {Ref. 1).

FUSRAP is currently being managed by the DOE Oak Ridge Operations
(ORO). As the Project Management Contractor (PMC) for FUSRAP,
Bechtel National, Inc. (BNI) is responsible to DOE for planning,
managing, and implementing FUSRAP.

1.2 PURPOSE AND OBJECTIVES

A radiological characterization of the Sunoco Staticn property has
been conducted to establish the horizontal and vertical limits of
contamination and to determine ranges of radionuclide
concentrations. The information obtained from this characterization
work will be used in planning any required remedial action. The
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results will also be used to satisfy an important secondary
objective, which is to provide data to aid in the identification and
evaluation of pathways by which contamination might have migrated
from the property. A limited chemical characterization was also
performed to provide the information necessary for development of
appropriate employee health protection measures to be implemented
during any remedial action at the Sunoco Station property.

1.3 SUMMARY
This report summarizes the procedures and results of the
radiological and limited chemical characterization of the Sunoco

Station property conducted in August and September 1986.

1.3.1 Radiological Summary

The radiological characterization confirmed that thorium-232 is the
primary radicactive contaminant. The sediment sample results showed
the maximum concentration of thorium-232 to be 7.6 pCi/g, which is
in excess of the DOE guideline of 5.0 pCi/g plus background for
surface soil/sediments. The maximum concentration for radium-226
was 2.0 pCi/g, which does not exceed the guideline for surface
soil/sediments. No uranium-238 concentration above the laboratory
detection limit was identified.

The results of downhole gamma logging indicate subsurface
contamination at depths ranging from 1 to 5 ft.

1.3.2 Chemical Summary

Results of volatile organic analysis (VOA) indicated the presence of
methylene chloride, but this result may be an artifact (false
positive result) because methylene chloride was used during field
decontamination procedures and is also a common chemical contaminant
in laboratory operations. However, only a general evaluation of the
data is possible because the analytical laboratory contracted for
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this work exceeded the holding times for these analyses. Analyses
for base neutral/acid extractables (BNAE) (semi-volatiles) indicated
that none were present in the sample. Priority pollutant metals
analysis results indicated the presence of one hazardous
constituent, cadmium, with a concentration above background level.

Results of the analyses for pesticides and PCBs showed no detectable
levels of these constituents, In addition, the sample did not
exhibit the hazardous waste characteristics of corrosivity,
reactivity, or ignitability. Analysis results for extraction
procedure (EP) toxicity indicated trace-level concentrations.
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2.0 SITE DESCRIPTION AND BACKGROUND

The Sunoco Station property is in a highly developed area of the
Borough of Maywood, County of Bergen, New Jersey. The population
density of the area is approximately 10,000 people per square mile.
It is located approximately 12 mi north~northwest of downtown
Manhattan (New York City) and 13 mi northeast of Newark,

New Jersey. The Sunoco Station property is bounded by New Jersey
Route 17 on the west and by other commercial properties on the
north, east, and south. Figure 2-1 shows the location of this
property.

The Sunoco Station property was shown to be radiocactively
contaminated during a radiological survey conducted in July 1983 by
the NUS Corporation at the request of the U.S. Environmental
Protection Agency (EPA) (Ref., 2). The contamination probably
originated from the processing of monazite sand (thorium ore} by the
Maywood Chemical Works from 1916 through 1956. During this time,
slurry containing process wastes from the thorium operations was
pumped to diked areas west of the plant. The area west of the plant
was generally low and swampy at that time., In 1932, New Jersey
Route 17 was built through this disposal area. Some of these
process wastes were removed from the Maywood Chemical Works for use
as mulch and fill on nearby properties, thereby contaminating them
with radioactive thorium (Ref, 3), Additional waste apparently
migrated off-site via the natural drainage provided by the former
Lodi Brook.

In 1954, the Atomic Energy Commission (AEC) issued License R-103 to
the Maywood Chemical Works allowing it to continue to ship, receive,
possess, and process radioactive materials under the authority of
the Atomic Energy Act of 1954. The Maywood Chemical Works stopped
processing thorium in 1956 after approximately 40 years of
production, The Maywood Chemical Works was sold to the Stepan
Company in 1959 (Ref. 3).
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3.0 RADIOLOGICAL CHARACTERIZATION

To provide sufficiently detailed information regarding the limits of
radioactive contamination and to provide data for the development of
cost-effective measures for any potential remedial action, both
surface and subsurface investigations were performed.

To facilitate the collection of data in a systematic manner, a 50-ft
grid was established over the area to be characterized. This grid
was correlated with the New Jersey state grid system to ensure that
it could be reestablished if remedial action is undertaken. All
data correspond to coordinates on the characterization grid.

3.1 REMEDIAL ACTION GUIDELINES

Information collected during the radiological survey conducted by
the NUS Corporation (Ref. 2) indicated that the radioactive
contamination at the Sunoco Station property consists primarily of
thorium=-232, with typically much lower levels of radium-226 and
uranium-238. Thorium is also known to be the primary contaminant at
the Stepan property (Ref, 3). Table 3-1 (at the end of Section 3.0)
lists the DOE residual contamination guidelines governing the
release of formerly contaminated property for unrestricted use

(Ref. 4).

3.2 SURFACE CHARACTERIZATION

Surface characterization was conducted with a shielded gamma
scintillation detector. Near-surface gamma radiation measurements
were taken 12 in. from the ground at the grid line intersections
spaced 10 £t apart. The shielded detector was used to ensure that
radiation detected by the probe originated from the ground directly
beneath the unit. BY shielding against lateral gamma flux, the
shielded detector minimizes possible sources of error in the
measurements. Furthermore, this detector was calibrated at the
Technical Measurements Center (TMC) in Grand Junction, Colorado, to
provide a correlation of counts per minute (cpm) to picocuries per
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gram {(pCi/g). ©On the basis of this relationship, locations with
measurements of more than 11,000 cpm were noted as exceeding the DOE
guideline of 5 pCi/g plus background for thorium-232 in surface
soil/sediments. To better define the limits of contamination,
sediment sample locations were chosen by evaluating locations with
measurements of more than 11,000 cpm, locations with measurements at
or near 11,000 cpm, and the potential for lateral gamma flux.

Near-surface gamma levels measured on the property ranged from less
than background level of 5,000 cpm to 105,000 cpm. To identify
surface areas where the level of contamination exceeds the DOE
guideline for thorium-232, areas having readings in excess of
11,000 cpm were plotted on a grid. 1In addition, near-surface gamma
measurements indicate that contamination extends onto several
properties contiguous with the Sunoco Station property.

The sediment sampling locations are shown in Figure 3-1. It should
be noted that not all sediment samples indicated contamination
because some samples were taken from locations where the gamma
measurement was at or near the guideline.

The data in Table 3-2 show the concentrations of thorium-232 in the
sediment samples. The concentrations in these samples ranged from
1.1 to 7.6 pCi/g. Use of the "less than” ( < ) notation indicates
that the radionuclide was not present in measurable concentrations.
The value following the less than notation is the minimum detectable
amount (MDA). The MDA is based on various factors, including the
volume, size, and weight of the sample; the type of detector used;
the counting time, and the background count rate. 1In addition,
since radioactive decay is a random process, a correlation between
the rate of disintegration and a given radionuclide concentration
cannot be precisely established. For this reason, the exact
concentration of the radionuclide cannot be determined As such, each
value that is equal to or greater than the MDA has an associated
uncertainty term (%), which represents the maximum amount by which
the actual value can be expected to differ from the value given in
the table. The uncertainty term has an associated confidence level
of 95 percent.
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FIGURE 3-1 SEDIMENT SAMPLING LOCATIONS AT THE SUNOCO STATION PROPERTY
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The maximum concentration for radium-226 was 2.0 pCi/g, which does
not exceed the gquideline for surface soil/sediments., No uranium-238
concentration above the laboratory MDA was identified.

Since the thorium-232 concentration of the sediment samples exceeds
the DOE guideline of 5 pCi/g above background, it has been
demonstrated to be the site's primary radiological contaminant.

Surface contamination was found in the drainage ditch along the
southern boundary of the property (Figure 3-2). No surface
contamination was found in other areas of the property.
Approximately 80 percent of the property is covered by either
asphalt or waste concrete (nearly 2 ft thick in some areas) which
resulted in attenuation in readings of subsurface gamma-emitting
contaminants during near-surface measurements.

3.3 SUBSURFACE CHARACTERIZATION

After surface characterization was completed, a subsurface
investigation was conducted to determine the depth of previously
identified surface contamination and to locate subsurface
contamination with no surface manifestation. The subsurface
investigation was conducted using downhole gamma logging of the
drill holes. This technigue is significantly more cost-effective
than soil sampling, because the procedure can be completed more
quickly and eliminates the need for laboratory analysis.

A 2-in. by 2-in. sodium iodide gamma scintillation detector was used
to perform the downhole logging. The instrument was calibrated at
TMC, where it was determined that a count rate of approximately
40,000 cpm corresponds to the 15-pCi/g guideline for thorium-232 in
subsurface soil. This relationship has been corroborated in results
from previous characterizations where thorium-232 was found (Ref. 5).
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bDuring the course of the subsurface investigation,

eight radiological borehcles were drilled (Figure 3-3) and gamma
logged to determine the depth of radioactive contamination.
Detailed gamma logging data are presented in Table 3-3.

Subsurface contamination exists over approximately 80 to 90 percent
of the property at depths varying from 1 to 5 £t (Figure 3-4). The
primary source of this contamination is believed to be stream
deposition from tailings ponds located upstream in the western
drainage basin of the property to the north and east of the Sunoco
property. Another probable source of contamination is fill
emplacement during the development of the Sunoco property.
App;rently, clean f£fill and contaminated socil were mechanically mixed
during the development activities, Elevated readings below the
water table at one sample location [Coordinates N8380, E11000
(Figure 3-3)] are believed to result from contaminated silt dropping
to the bottom of the hole, thereby contaminating once clean,
decomposed sandstone.

The borehole designation numbers can be related to the radiological
data presented in Table 3-2 by use of the coordinates, so
correlation of the radioactivity to specific types of material
encountered in the boreholes will be possible. Such correlation may
simplify visual identification of the materials to be removed if
excavation is deemed necessary.

Geclogical information gained as a result of this characterization
indicates that the topography of the Sunoco property is primarily
flat with a total measured relief of 0.5 ft. The southern portion
of the property contains gasoline tanks and natural gas and sewer
lines covered by asphalt and concrete. Most of the property in the
northern section is covered by 0.1 to 1.0 £t of concrete and is used
as a parking area. The property is underlain by two types of soil,
£ill, and sandstone of the Brunswick Formation. Approximately

90 percent of the area was once a wetland environment characterized
by a saturated, black organic silty soil on top of decomposed

11



1-C
BLOCK 240
¢

N\

. 4

\\%
&

NN

SUNOCO—
O

FIGURE 3-3

BOREHOLE LOCATIONS AT THE SUNOCO STATION PROPERTY

G
[&R)
~}



CONTAMINATION DEPTHS

=1

Fo 14

WS H

Cis
[oh}

!

FIGURE 3-4 AREAS OF SUBSURFACE CONTAMINATION AT THE SUNOCO STATION PROPERTY o



e

R T
Lhbuoiv

sandstone (dark yellowish brown grading to dark reddish brown at
depth). At one location, a different sequence of a brown residual
soil was found atop a Brunswick parent material. This soil marks
former unsaturated higher ground between the converging Lodi Brook
tributaries. During the development of the property, both soil
sequences were covered by 1 to 6 ft of fill material. The fill is
mostly disturbed residual soil, but reddish glacial alluvium may

also be present.

A slight topographical depression marks the site's northwestern
boundary. Underneath this depression is a buried conduit that
drains the western section of the property immediately north and
east of the Sunoco Station property. The depression acts as a sump
for surface water, resulting in saturated soil conditions along this

property line.

It appears, from the concave upper surface of the black organic silt
lens, that the silt was mechanically moved from the center of the
property to cover the northwestern conduit and create levees for the
open socuthern drainage. This permitted a thicker sequence of sandy
£i11 to be used as foundation subgrade material in the central
portion of the property. At present, an open drainage ditch marks
the southern boundary of the Sunoco Station property. The southern
drainage ditch enters a conduit under Route 17. A drainage conduit
has been buried along the northwestern property boundary and also
extends under Route 17. Convergence of these two drainage conduits,
into what is now known as Lodi Brook, occurs just west of Route 17.
Drilling data indicate that these drain conduits are probably not in
the original locations occupied by the Lodi Brook tributaries prior
to development of the property. Location of the old streambeds is
important in understanding the deposition history and in determining
whether the old streambeds were used as dump sites for radioactive
tailings and chemical-filled drums in the past.

14



TABLE 3=}
SUMMARY OF RESIDUAL CONTAMINATION GUIDEL ENES FOR THE MAYWOOD SITE

Page | of 2

BASIC DOSE LIMITS

The basic limlt for the annual radiation dose received by an Individual member of the general public is
100 mrem/yr.

SOIL (LAND) GUIDELINES (MAXIMUM L IMITS FOR UNRESTRICTED USE)

Radlonucl ide Soil Concentration (pCl/g) above l>a<:kgr<>und"':’rc
Radium-226 5 pCi/g, averaged over the first 15 cm of soil below
Radium-228 the surface; 15 pCi/g when averaged over any |5-cm-
Thor {um=230 thick soll layer below the surface layer.

Thor lum=232

Cther radionuciides Soil guiocellines wiil be calculated on a site-specific
basis using the DOE manual developed for this use.

STRUCTURE GUIDEL INES (MAXIMUM LIMITS FOR UNRESTRICTED USE)

Alrborne Radon Decay Products

Generic guidelines for concenfrations of alrborne radon decay products shail apply to existing occupied
or habitable structures on private property that are Intended for unrestricted use; structures that
will be demolished or burled are excluded. The appllcable generic guldeline (40 CFR 192) Is: |In any
occupied or habitable bullding, +he objective of remedial action shall be, and reasonable effort shall
be made to achieve, an annual average (or equivalent) radon decay product concentration (Including
background) not to exceed 0.02 W..9 in any case, the radon decay product concentration {including
background} shall not exceed 0.03 WL. Remedial actions are not required in order to comply with this
gulde!Ine when there 1s reasonsble assurance that reslidual radicactive materlials are not the cause.

External Gamma Radiation

The average level of gamma radiation Inside a bullding or habitable structure on a site to be released
for unrestricted use shall not exceed the backgrounc level by more than 20 yR/h.

Indoor/Qutdoor $tructure Surface Contamination

Allowable Resldual Surface Contamlnatlon®

Cdpm/ 100 em?)
Radionuc! I def Averaged-h Max mumPs ! Removab lelsJ
Transuranics, Ra-226, Ra-228, Th-230, Th-228 100 300 20
Pa-231, Ac-227, |-125, |=-129
Th=Natural, Th-232, Sr-80, Re~223, Ra-224 1,000 3,000 290

U-232, =126, 1-131, 1-133

15
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TABLE 3-1

{contlnued)

Page 2 of 2

Indoor /Qutdoor Structure Surface Contaminetion {(continued)

Allowable Residual Surface Contamination®

(dpm/100 cm?)
Radionuc!lcef Averagedsh Max [mumhs | Removab [N+
U=Naturel, U-235, U-238, and assocleated decay 5,000 o 15,000 o 1,000 @
products
Bete-gamma emitters (radlonucliides with decay 5,000 B-vy 15,000 B-v 1,000 B-y

modes other than alpha emfssion or spontaneous
fissfon) except Sr~50 and others noted above

BThese guidelines take Into account Ingrowth of radium-226 from thorium-230 and of radlum=228 from
+horlum-232, and assume secufar equiiibrium. If either thorium=230 snd radium~226 or thorium232
and radium=-228 are both present, not In secular equl!ibrium, the gulidelines apply to the higher
concentration., |f other mixtures of radionuclldes occur, the concentrations of indlvidual
radlonuc!| ides shall be reduced so that the dose for the mixtures will not exceed the basic dose

liml+,

bThese quidelines represent unrestricted-use resldual concentraticns above background averaged across
any I5-cm-thick layer to any depth and over any contiguous 100-m?2 surface area.

CLocalized concentrations In excess of these [imits are allowable provided that the average
concentration over o 100-m? area does not exceed these !imits,

dp workTng leve! (WL) is any comblnation of short-lived radon decay preducts In | liter of alr that
witt result In the ultimate emission of 1.3 x 10° MeV of potentlal alpha energy.

©As used in this +able, dpm {disintegrations per minute) means the rate of emlssion by radicactive
materis! as determined by correcting +he counts per minute observed by an appropriate detector for
background, effliciency, and geometric factors sssoclated with the Instrumentation.

fwhere surface contamination by both aipha- and bete-gamma-emitting radionucildes exists, the !Imits
established for alpha~ and beta-gamna~emitting redlonuc!ides should apply Independently.

9Measurements of average contamination should not be averaged over more than | m2, For objects of
less surface sres, the average shall be derived for each such object.

hThe average and maximum radiation leveis associated with surface contamination resulting from
bete-gamma emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, &t | cm.

'The maximum contamination level applles to an area of not more than 100 em2,

JThe amount of removable radiocactive mater!al per 100 om? of surface area should be determined by
wiping that arez with dry filter or soft absorbent paper, applylng moderate pressure, and measuring the
amount of radloactive material on the wipe with an appropriate instrument of known efficlency. When
removable contamination on objects of surface area less than 100 cm2 is determined, the activity per
unlt area should be based on the actual area and the entire surface should be wiped. The numbers In

this column are maximum amounts. 16
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TABLE 3-2

SEDIMENT SAMPLING RESULTS FOR THE SUNOCO STATION PROPERTY

A—

Coordinates Concentration (pCi/g +/- 2 sigma)

East North Uranium-238 Radium-226 Thorium-232
11120 8212 <28.3 1.1 +/- 0.1 4.3 +/- 0.9
11140 8262 <14.7 0.7 +/- 0.1 1.1 +/- 0.1
11170 8312 <15.8 0.8 +/=- 0.4 1.5 +/- 0.3
11200 8360 <13.0 1.5 +/- 0.2 6.8 +/~- 0.5
11225 8412 <13.2 2.0 +/=- 0.3 7.6 +/=- 1.0
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DOWNHOLE GAMMA LOGGING RESULTS
FOR THE SUNOCO STATION PROPERTY

Page 1 of 4
Coordinates bepth (a) Counts
East North (ft) per Minute

10800 B400 0.5 26,000
10900 8400 1.0 42,000
10900 8400 i.5 48,000
10800 8400 2.0 66,000
10800 8400 2.5 117,000
10900 8400 3.0 242,000
10900 8400 3.5 284,000
10800 8400 4.0 151,000
10900 8400 4.5 66,000
10900 8400 5.0 30,000
10900 84060 5.5 16,000
10900 8400 6.0 13,000
10900 8400 6.5 10,000
10800 8400 7.0 10,000
10900 8400 7.5 8,000
10900 8400 8.0 10,000
10800 8460 8.5 9,000
10900 8400 9.0 8,000
10900 8400 9.5 8,000
10910 8320 0.5 13,000
10910 8320 1.0 15,000
10910 B320 1.5 15,000
10910 8320 2.0 15,000
103810 8320 2.5 30,000
10910 B320 3.0 61,000
10910 8320 3.5 86,000
10910 8320 4.0 84,000
10910 8320 4.5 41,000
10910 8320 5.0 16,000
10910 8320 5.5 101,000
10810 8320 6.0 10,000
10910 8320 6.5 10,000
10810 8320 7.0 10,000
10910 8320 7.5 12,000
10910 8320 B.0 11,000
10910 8320 8.5 11,000
10910 8320 9.0 10,000
11000 8380 6.5 19,000
11000 8380 1.0 24,000
11000 8380 1.5 34,000
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TABLE 3-3

(continued)

Page 2 of 4
Coordinates Depth (a) Counts
East North (ft) per Minute
11000 8380 2.0 47,000
11000 8380 2.5 67,000
11000 B380 3.0 105,000
11000 8280 3.5 146,000
11000 B380 4.0 106,000
11000 8380 4.5 54,000
11000 B380 5.0 33,000
11000 8380 5.5 23,000
11000 8380 6.0 24,000
11000 8380 6.5 24,000
11000 8380 7.0 24,000
11015 B315 0.5 22,000
11015 8315 1.0 24,000
11015 8315 1.5 24,000
11015 8315 2.0 21,000
11015 8315 2.5 28,000
11015 8315 3.0 59,000
11015 83156 3.5 45,000
11015 8315 4.0 14,000
11015 8315 4.5 11,000
11015 B315 5.0 10,000
11015 8315 5.5 10,000
11015 8315 6.0 10,000
11018 8315 6.5 8,000
11015 8315 7.0 106,000
11015 8315 7.5 10,000
11160 8200 0.5 3,000
11100 B200 1.0 12,000
111090 8200 1.5 14,000
111060 8200 2.0 14,000
11100 8200 2.5 14,000
11100 8200 3.0 11,000
11100 8200 3.5 9,000
11100 8200 4.0 9,000
11100 8200 4.5 9,000
11100 8300 0.5 11,000
11100 8300 1.0 11,000
11100 8300 1.5 15,000
11100 B300 2.0 23,000
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Page 3 of 4

TABLE 3-3

(continued)

Coordinates Depth (&) Counts
East North (ft) per Minute
11100 8300 2.5 33,000
11100 8300 3.0 39,000
11100 8300 3.5 11,000
11100 8300 4.0 11,000
11100 8300 4.5 11,000
11100 8300 5.0 11,000
11100 8300 5.5 11,000
11100 8300 6.0 14,000
11100 8300 6.5 13,000
11100 8300 7.0 11,000
11100 8400 0.5 13,000
11100 B400 1.0 14,000
11100 8400 1.5 15,000
11100 8400 2.0 17,000
11100 8400 2.5 33,000
11100 8400 3.0 58,000
11100 8400 3.5 31,000
11100 8400 4.0 14,000
11100 B40¢ 4.5 10,000
11100 8400 5.0 10,000
11100 8400 5.5 10,000
11100 8400 6.0 9,000
11100 8400 6.5 9,000
11100 8400 7.0 10,000
11100 B400 7.5 10,000
11100 B400 B.O 11,000
11200 B400 0.5 16,000
11200 8400 1.0 17,000
11200 8400 1.5 14,000
11200 8400 2.0 18,000
11200 B40O 2.5 24,000
11200 B400 3.0 58,000
11200 B400 3.5 24,000
11200 B400 4.0 15,000
11200 B400 4.5 13,000
11200 B400 5.0 12,000
11200 B400 5.5 12,000
11200 B400 6.0 11,000
11200 8400 6.5 12,000
11200 B400 7.0 11,000
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TABLE 3-3

{continued)

Page 4 of 4
Coordinates Depth (a) Counts
East North (ft) per Minute
11200 8400 7.5 12,000
11200 8400 B.0 11,000

(a)The variations in depths of borehcoles
and corresponding results given in
this teble are based on the boreholes
penetrating the contamination or the

drill reaching refusal.
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4.0 CHEMICAL CHARACTERIZATION

Limited chemical characterization of the Sunoco Station property was
performed to determine whether hazardous waste is mixed with the
radioactive waste and to provide the information needed to design an
employee health protection program appropriate to the nature of the
materials encountered during future remedial action activities. To
identify hazardous chemicals on-site, a soil sample was collected by
continuous split-spoon methodology, i.e., driving a split-spoon
sampler in advance of the auger at one borehole location
[Coordinates N8380, E11000 (Figure 3-3))]. The spoon had a l.4-in.
inside diameter and was 2 ft long. Before the sample was taken, the
samplers were decontaminated pursuant to EPA methods using methylene
chloride, acetone, and steam washes. Split-spoon samplers were

driven in 2-ft increments.

Since the purpose of this investigation was to perform a limited
chemical characterization, the sample was composited to a maximum
drillhole depth of 16 ft. The sample collection location is shown
in Figure 3-3. A sample for VOA was placed on ice in the field to
minimize volatilization of chemicals in the sample during
compositing. The sample was analyzed for VOA, BNAE, priority
pcllutant metals, pesticides and PCBs, and EPA-specified hazardous
waste characteristics [i.e., extraction procedure (EP) toxicity,
corrosivity, reactivity, and ignitability]. These parameters were
selected to provide a representative cross section of the hazardous
constituents listed in the RCRA [40 CFR 261, Appendix VIII

(rRef. 6)). This characterization was planned and implemented in
accordance with methods described by the EPA (Ref. 7). The sampling
plan was reviewed by the EPA.

VOA indicated that methylene chloride was present in the sample, but
the concentration was below the laboratory's detection limit.
Because methylene chloride was used during field decontamination
procedures and is a common chemical contaminant in laboratory
operations, this result is probably an artifact {(i.e., a false
positive result) inherent in the sampling and analytical procedures.
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Only a general evaluation of the data can be given as the holding
time for the VOA was exceeded by the laboratory. According to the
EPA Contractor Laboratory Program statement of work for organic
analyses (May 1984), only analytical results greater than or equal
to the laboratory's specified detection limit are required to be
reported.

Analyses for BNAE (semi-volatiles) indicated that none were present
in the sample. The sample was analyzed for priority pollutant
pesticides and PCBs. No PCBs or pesticides were found in the sample.

The sample was analyzed for priority pollutant metals. These
anafysis results were compared to the range of concentrations
present in soil samples typical of background soil concentration
ranges for the specified priority pollutant metal.

The concentration of cadmium, a priority pollutant metal, was 2 ppm,
which exceeds the range for background scil {D0.0} te 0.7 ppm

(Ref. 8)] and is also listed by the NJDEP as a hazardous constituent
under New Jersey Administrative Code (NJAC) 7:26-8.16.

The maximum concentration observed for each priority pollutant metal
was compared with the EP toxicity concentration for that metal. 2all
of the EP toxicity concentrations were below the criteria level

(40 CFR 261.24) (Ref. 9). This may be an indication that these
metals are not readily leachable from the soil or are not present in
concentrations high enough to prcduce leachate that exceeds the EPA
criteria for hazardous waste according to EP toxicity
characteristics, Trace levels of the metal barium were well below
the maximum concentration specified under 40 CFR 261.24 (Ref. 9).

The sample was also analyzed for EP toxicity pesticides and as
mentioned for the hazardous waste characteristics of corrosivity,
reactivity, and ignitability. The EP toxicity analysis results
indicated that no detectable quantities of pesticides were present.
In addition, the sample exhibited no corrosivity, reactivity, or
ignitability hazardous waste characteristics.
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Complete results of the chemical characterization are on file with

DOE (Ref. 10).

m

d B




o

-

g

—

—

REFERENCES

U.S. Department of Energy. Description of the Formerly
Utilized Sites Remedial Action Program, ORO-777, Oak Ridge, TN,

September 1980 (as modified by DOE in October 1983).

NUS Corporation, Radiological Study of Maywood Chemical,
Maywood, New Jersey, R-584-11-83-1, November 1983.

Morton, Henry W., Natural Thorium in Maywood, New Jersey,
Nuclear Safety Associates, Inc., Potomac, MD, September 29,
1982,

U.S. Department of Energy. "U.S. Department of Energy
Guidelines for Residual Radioactivity at Formerly Utilized
Sites Remedial Action Program and Remote Surplus Facilities
Management Program Sites," Rev. 1, July 1985.

Trip Report, C. P. Leichtweis, Bechtel National, Inc., to
File. ™“cCalibration and Functional Checks of Eberline
Instrumentation,™ CCN 35677, March 25, 1986.

U.S. Code of Federal Regulations. 40 CFR 261, Appendix VIII,
*Hazardous Constituents," Washington, DC, July 1986.

U.S. Environmental Protection Agency. Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd edition, Washington, DC, 1982.

Braunstein, N. M. Ed. Health and Control Aspects of Coal
Conversion, Ann Arbor Science, Ann Arbor, MI, 1981.

U.S. Code of Federal Regulations. 40 CFR 261.24,
*characteristic of EP Toxicity," Washington, DC, July 1986.

25



—

- e,
i

10.

Memorandum, C.P. Leichtweis, Bechtel National, Inc., to

T.M. Dravecky, Bechtel National, Inc. "Sears and Vicinity
Property Characterization Results (Chemical Data),"™ CCN 042662,
January 16, 1987.

26



\ !

APPENDIX A
GEOLOGIC DRILL LOGS FOR THE

MAYWOOD INTERIM STORAGE SITE - SUNOCO STATION

e e
[0 A



PRARET - .. BEIT
GEOLOGIC DRILL LOG J FUSRAP 14501-130 | 1 OF 1 |NISS-2e6R
MAYWOOD INTERIM STORASE SITE- COMBIATES MERL FRCM VIR A
SUNOCO STATION MB315,E11015 50 WA
LW  [MLE MORE TRENCH L WK A B W X |OvOEmANEN F1. [N 7T ™ia N
v1/% | Vv/% ENVIROMENTAL SERYICES MRBILE 833 s 1.8 oD [ N 3
T LN 1D THE S [SAfUS JLL T @ Gtee  |esd 0. WL RS SATD: EFTLAL T & B
WA wa | wa WA 5.3 45418 Wi
AR SO /FAL CARE UTT W MLk OOADEW LMD P
WA WA I D.McERAE
=
Eg g o = WHR LR,
arvame : s i IOPTIN D SASIPCITIS W T
CNMCTER &5
i' §8§ aa !'E oALLae, 1.
meinaei gl %3 10
BE. VIR
0 W YELLOWSH BROW X vom
= 3 LO-3 CRATE PROWN (SYES/4 WTH -
. YEY LENGES STE FOR
5 ] P LAYER LML WTHA mlummm
i %ﬁ% a&% ND na.s'
e .
3.3 [0 %(RAT
Y et
] VISUAL
J MOLE BACKFLLED WTH ca:n—mnm TION OF
N GROUT, 8/0/80
]
b
BANN otm ST-HELIY REE " MAYWOCD INTERIM STORASE SITE- .
PODRER PP OER CuOTER SUMOCO STATION u1SS-296R

A-1




[ @]
[§
(e
-~
<

MOEET 4R LT B L -4 W
GEOLOGIC DRLL LOG _] FUSRAP T -138 T eserem
0T 3AYWOOD INTERIN STORAGE SITE- COMBIMTES ML PR VO, MANE
SUNOCO STATION N300, £ 12000 90* NA
WDRE TRENCH [T i S [OvIDRLAEN £1) (IS €1 THIA MOPTH
EMYIRDIBENTAL SERVICES WOBILE B-33 (¥ 6.5 2.5 .0
RCORTFI/D CHE MKl [SAFLLS TP OF CABI SROAED Bl MEPIWEL SR BATRR WP TP OF M2
t WA NA NA WA %3 4.0'782.% 6.5' /8
T MR WOBR /7ML G LOFT & BRLE: DWASEW LOGDS N
WA WA D. McORNE
=
P U
E Toan 2 MR UVRLS,
- d i Arvmmm ﬁ ’ i MIUPIE M0 OLASEFEATEN o WA AETUA
CMMITIR OF
i! E gtg ia !:% o3 | o L. IR,
He ey .
X — RT |og + :
s 1l
§ 5
ns ¥
: ; R
A s?“'..' g o i CoRpoR
- TETLJ:: Y
R REFUSAL AT
] HOLE W WTH CEMENT-BENTONTE 0 FI.
.
3 .
- QL ASSIFICATION BY
1 VISUML EXAMDNATION
p OF CUTTIMES.
PPy geeypp——— C WATYO0 INTERTN STORAE SITE- CTE
PODSEItN PPN SOTIER SUNOCD STATION nSS-29M

A-2



|

o

@ . LLESTO
PRARET 2. . LT W Ty
GEOLOGIC DRLL LOG _L FUSRAP 14501-138 | §OF 1 IMISS-298
MAYWOOD INTERIM STORAGE SITE- COMBIMTES ML Fiw wAR.  [samE
SUNOCO STATION NE200,E15100 90 WA
[ Ty ) Fm VORE TRENCH WL WL NS BB WAl B |OVImAEE F10  [RGE FL) LT ]
| TV, /8 EWVIROWMENTAL SERVICES MOBILE B-33 6 5.0 00 5.0
Icox xcrome e O WD [sean T OF oS | owe 0 T WS RATER RPTV T OF Mk
SR BNAER SO AL Dt U7 B BRL DAADEW LoMiED B
WA N/A I D. MoGRAME
=
NS s
!s Eg TR $ W UL
> arvwies i s i SOPTN S5 GAMPEANN ATIR AT,
CMMMCTER O
S g:; !:l !t% pLLe,
- 44,2 0
E-Xds N,
. B L
- &W bl
] ND h
e = T sﬁ &@flﬂT g‘%ﬁl
§ 4.2 |15 1 ﬁﬂ(-m%
] Ry
8 NE*Jaf
p #mu o
§ NGS,
- %E l& MMEDATELY BACKFLLED WTH
- SPOLS.
SLY SPOON STERELEY TUB el MAYWOOD INTERIM STORME SITE- -t
DI PePTT NN CSOTHER SUNOCO STATION M1SS-29%

A-3



&

SRV
ST g SET - Ty
GEOLOGIC DRILL LOG l FUSRAP 14501- 130 l LOF 1 [MISS-300R
3 CONBRTES ML g waL | [saes
8/8/8% /% ENVIRODMENTAL SERVICES MBILE B-33 [ 10.0° o0 10.0'
R LONR 1D CHE B SRS Ter &F Al |ROIAS DL WL SRR SATDR SPTRAL TOF OF MICK
WA WA NA WA %.5 L.5/0.0 ] WA
e wmai® RN /0l CNEE UFT B ML SLARE™ LOBRED W
WA WA 0. MCERNE
T
E ’E M g o e
;-1 - TR VAL,
i s arwmmm i ‘ i CEMIPIS S CAMFRATEM G W AT,
CWCTD: &
i! S !'g !1 !Is ML £
il ws o
A & os It
1 :
- ]
pre s |8 - - ’Y' ve/%
g ThEL QOR3/ 40 AD STE FOR
41t LOWISH M&WW&;{{K-T ki
Jrkt AN
i E‘m"‘*@“’w% %;.
F. 10 AL OF HOLE AT L0 FY %ﬁu
] %uwum WTH CENENT-BENTONTE MSSFU%"&
- Dm m
_ Emmmt oF
o
SESPLI SPam SHLEY Wik m MAYWODD INTERIN STORAGE SITE- CTE Y
PODNION PATOER SOTER SINDCO STATION W1SS- 3000

A-4




@ |

: PRASEY JB W 8T B MILE W
GEOLOGIC DRLL LOG | FUSRAP T4S0-138 | 1 OF 1 [M1Ss-ioec
STE MAYWOOD INTERIM STORAGE SITE- CONReMTES AENLS FRON WORE. wave
SUMOCO STATION N3S0,E1 1000 b NA
DML V] MORE TRENCH BILL WG AN MR Wi M [OWIRAEN FY0 WX PO THA TS
Ve 290 ENVIROMENTA. SERYICES MOBILE B-33 s LN o 1.0 10.0
I IECDVER 1./ D CHE bONSS  [saenil 10 O CABR  [SRDAD B mmur EFTLARL. TOPF OF NOCX
/A WA 2 WA %.3 5.0 /41,3 3.9 /31.%
[ Maakk DN /FAL CABRS LEFY & ARL OWADEM LOBED B
WA na ] P.YEN
T
M s
£ g s 8 i R LWL,
arvms E MEICPTEN S0 CLSSFEARN " e,
] ] ey
g s g:g ail !:E oy . n
e : LT AP D TRUSTED T % uﬁ TR |
1. PAVEME] W ROAU BAN
% = w fow BY
g 2EIWAL WA - sa‘ STEE 9{5'10%1 AT 4.3’n ARALTTICAL
: % COPPER WIRE. ' CORPORATION.
2.3 |40 —qywmm.——
R 11 el
LUl LL H Y sos0: GRAY
2L EBERLE
X1l M%
3,3 | w0 Fid ' ORMED CAMMA
36.3 ]ra TS g?ﬁn;m mSl.ﬂi. R LOGERG.
- REAT! SOFT, ADVANCED WOLE
- s W HOLLOW STEM
h HOLE BACKFLLLED WTH CEMENT-BENTONTE AUGER (4B BNCH
- GROUT, 9/595,
15 <
20 -
2
-
E T ¥
: T
-
s -
SSCSPLA SP00 STRELIT REE m MAYWOOD INTERIM STORME SITE- |"Ll »
DO PP O O=OTHIR SUNOCD STATION m1SS-329C

A-5




&

(M

k;;:u

PRAECY JIB W SEET WD, MELE W
GEOLOGIC DRILL LOG I FUSRAP 14501138 | 1OF 1 [WISS-40IR
STC MAYWOOD INTERIM STORAGE SITE-  {CommesmTLs T A 7
SUNOCD STATION NE403, £ 10900 w WA
CRS P-.m MORE TRENCH Ty Wl G [OVOmASS #1) (MG F10 |THA 6T |
Vs | /% ENVIROWMENTAL SERYICES WOBILE 8-33 (Y 10.0° N 16.0' -
K ECOWRW LD COFE Ml (SaLIS TOP OF CASDS [GROLRD DL 'mmmﬁ ﬁnw..mu-:
R/A WA WA NA %Y 6.5 /3.0 l : KA
SALE waaliER WD /FALL CATNN LEFT N 0L DM ADE™ LOBSED B¢
WA WA ] D MGRNE
MR
: 3 mEsns p - e
bl W VRS,
i x E nemwn s i BEMCEPTRN MB CLASIFCANN W T
HAART i oy
g E !a§ !3 !:E s ) DL, £7C.
arlaer : o
[y 45!, M b mﬁ
e 3
3 = CONTAMIA b‘o&o
4 SOFT: Y CONSOLDATED @ WTH HOLE GAMMA L
- o CLATEY 200 5.0-55 FT) BY EBIRLINE
. NOST TO SATURATED AT &5 FT, ﬂmﬂl‘-‘h
] A-5.07: GRAYEH BLACK c%ums
] &u.ss ROOTS (0.4-L0 FT) AND ORGAMNCS.
§ 5 - 5.6% CLAYEY ZOME: AL TERNATING
: I | SRR s g
] 55-1.0° DARK. YELLOWSH IROW e VK
p 7.0-0.0's DARK REDDISH BROWN
- GOR3 /4 DECOMPOSED SANDSTONE.
10
35.9 ] HITTON OF Fllémﬂ 1) FTT.ELY REPLACED
15:
]
2
2
3
: ﬁgﬁ
. TION OF
-
_ 3 7
SS-SPLE SPOCI STERELDT SRy L MAYWOOD INTERIM STORMGE SITE- Wt
DODMCR PPTOER C=OTHR SUMOCH STATION M1S5-40IR

A-6



I
\

PRBEET r.y 3 SEIT i LT3
GEOLOGIC DRILL LOG | FUSRAP 14501138 [ VO 1 [NISS-4em
TC gAYMOOD INTERIM STORAGE SITE- CoMmauTEs ANRLE FRCM MRS Tm
SUNOCO STATION Ne320,E10919 o WA
a TRRINS  [WAUR  \or TRENON L WG A8 EEh. WAl T |Ovamam FT0 MK Il THIA PR
8/8/8% vi/es ENVIROMMENTAL SERVICES WOBILE B-33 [ 0.8 (V) 10.9
COE MLV 1/ T NS [SARE [T o ce  [ehoud B AL
WA Wa WA A %3
Eafs e wad Fas T DT & ML BLABEW
WA WA
mm
nessw
E =n g
g 12| §a 9ef
ol delsay| %3 |0
- %.0 MF
T
pRiL
§ s LIkl
© ARk
%3 (107
. XL AT 00 FL.
- HOLE BACKFLLED WTH CEMENT-BENTONITE
. GROUT, 3/10/%.
P
. . »
3 TIOR OF
BSLE SPem STPRELEY Ry o MAYWOOD INTERIM STORAGE SITE- e
ORI P O deOTHER SUMOCD STATION NISS-40M

A-7




	Table of Contents
	1.0 Introduction & Summary
	2.0 Site Description & Background
	3.0 Radiological Characterization
	4.0 Chemical Characterization
	References
	Appendix A
	LIST OF FIGURES
	LIST OF TABLES


