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ABBREVIATIONS
cm centimeter
cm2 square centimeter
cpm counts per minute
dpm disintegrations per minute
ft foot
h hour
in. inch
km2 square kilometer
L liter
L/min liters per minute
m meter '
m2 square meter
MeV million electron volts
BR/h microroentgens per hour
mi mile
mi? square nmile
min minute
mrad/h millirad per hour
mrem millirem
mrem/yr millirem per year
pCi/g picocuries per gram
pCi/L picocuries per liter
WL working level
yd yard
yd3 ~ cubic yard



1.0 INTRODUCTION AND SUMMARY

This section provides a brief description of the history and
background of the Maywood site and its vicinity properties.
Data obtained from the radiological characterization of this
vicinity property are also presented.

1.1 JINTRODUCTION

The 1984 Energy and Water Appropriations Act authorized the
U.S. Department of Energy (DOE) to conduct a decontamination
research and dévelopment project at four sites, including the
site of the former Maywood Chemical Works (now owned by the
Stepan Company) and its vicinity properties. The work is
being administered under the Formerly Utilized Sites Remedial
Action Program (FUSRAP) under the direction of the DOE
Division of Facility and Site Decommissioning Projects.
Several residential, commercial, and municipal properties

in Lodi, New Jersey, are included in FUSRAP as vicinity
properties. Figure 1-1 shows the location of the Lodi
vicinity properties in relation to the former Maywood
Chemical Works.

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 that DOE remedy (Ref. 1).

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

The purpose of the 1987 survey performed by BNI was to locate
the horizontal and vertical boundaries of radionuclide
concentrations exceeding remedial action quidelines.

1.3 SUMMARY

This report details the procedures and results of the
radiclogical characterization of the property at

14 Long Valley Road (Figure 1-2) in Lodi, New Jersey, which
was conducted from September through December 1987.

Ultimately, the data generated during the radiological

characterization will be used to define the complete scope of
remedial action necessary to release the site.

This characterization confirmed that thorium-232 is the
primary radioactive contaminant at this property. Results of
surface scil samples for 14 Long Valley Road showed maximum
concentrations of thorium-232 and radium-226 to be

14.4 and 2.1 pCi/g, respectively. The maximum concentration
of uranium-238 in surface soil samples was less than

10.3 pCi/g.

Subsurface soil sample concentrations ranged from less than
0.8 to 8.7 pCi/g for thorium-232 and from less than

0.5 to 1.7 pCi/g for radium-226. The average background
level in this area for both radium-226 and thorium-232 is

1.0 pCi/g. The concentrations of uranium-238 in subsurface
soil samples ranged from 1.7 to 32.8 pCi/g. Because the
major contaminants at the vicinity properties are thorium and
r&dium, the decontamination guidelines provide the
appropriate guidance for the cleanup activities. DOE
believes that these guidelines are conservative for

3
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considering potential adverse health effects that might
occur in the future from any residual contamination. The
dose contributions from uranium and any other radionuclides
not numerically specified in these guidelines are not
expected to be significant following decontamination. In

- addition, the vicinity properties will be decontaminated in a

manner so as to reduce future doses to levels that are as low
as reasonably achievable (ALARA) (Ref. 2).

Soil analysis data for this property indicated surface
contamination. Subsurface investigation by gamma logging
indicated contamination to a depth of 0.30 m (1.0 ft).

Exterior gamma radiation exposure rates ranged from

5 to 49 pR/h, including background. No indoor measurement
was obtained because access to the residence was denied by
the property owner.

No interior measurements for radon and its progeny (radon and
thoron daughters) could be obtained.

All data tables for this property appear at the end of this
report.

1.4 CONCLUSIONS

Evaluation of data collected, analyses performed, and
historical documentation reviewed indicates the presence of
radiological contamination on the property located at

14 Long Valley Road. This contamination is both surface and
subsurface contamination. The subsurface contamination
ranges from depths of 15.2 cm (6.0 in.) to 0.30 m (1.0 ft).
Near-surface gamma measurements indicated an isolated area of
surface contamination indicated near the southeast corner of
the residence. The total affected area is estimated to be

5



approximately 10 percent of the property. These conclusions
are supported by documentation that establishes the presence
of the former channel of Lodi Brook in this area. This
channel is the suspected transport mechanism for the
radioleogical contamination.



2.0 SITE HISTORY

The Maywood Chemical Works was founded in 1895. The company
began processing thorium from monazite sand in 1916 (dQuring
World War I) for use in manufacturing gas mantles for various

" lighting devices. Process wastes from manufacturing

operations were pumped to two areas surrounded by earthen
dikes on property west of the plant. Subsequently, some of
the contaminated wastes migrated onto adjacent and vicinity
properties.

In 1928 and agéin between 1944 and 1946, some of the residues
from the processing operations were moved from the company's
property and used as mulch and fill in nearby low-lying
areas. The fill material consisted of tea and coca leaves
mixed with other material resulting from operations at the
plant. Some fill material apparently contained thorium
process wastes (Ref. 3).

Uncertainty exists as to how the properties in Lodi were
contaminated. According to an area resident, f£ill from an
unknown source was brought to Lodi and spread over large
portions of the previously low-lying and swampy area. For
several reasons, however, a more plausible explanation is
that the contamination migrated along a drainage ditch
originating on the Maywood Chemical Works property. First,
it can be seen from photographs and tax maps of the area that
the course of a previously existing stream known as Lodi
Brook, which originated at the former Maywood Chemical Works,
generally coincides with the path of contamination in Lodi.
The brook was subsequently replaced by a storm drain system
as the area was developed. Second, samples taken from Lodi
properties indicate elevated concentrations of a series of
elements known as rare earths. Rare earth elements are
typically found in monazite sands, which also contain

7
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thorium. This type of sand was feedstock at the Maywood
Chemical Works, and elevated levels are known to exist in
the by-product of the extraction process. Third, the ratio
of thorium to other radicnuclides found on these Lodi
properties is comparable to the ratio found in contaminated

- material on other properties in Lodi (Ref. 4). And finally,

long-time residents of Lodi recalled chemical odors in and
around the breook in Lodi and steam rising off the water.
These observations suggest that discharges of contaminants
occurred upstream.

The Stepan Cheﬁical Company (now called the Stepan Company)
purchased Maywood Chemical Weorks in 1959. The Stepan Company
itself has never been involved in the manufacture or
processing of any radioactive materials (Ref. 5).

2.1 PREVIOUS RADIOLOGICAL SURVEYS

Numerous surveys of the Maywood site and its vicinity
properties have been conducted. Among the past surveys,
three that are pertinent to this vicinity property are
detailed in this section.

January 198]1--The Nuclear Regulatory Commission directed that
a survey be conducted of the Stepan Company property and its
vicinity properties in January 1981. Using the Stepan
Company plant as the center, a 10.3-km? (4-m12) aerial survey
was conducted by the EG&G Energy Measurements Group, which
identified anomalous concentrations of thorium-232 to the
north and south of the Stepan Company property. The Lodi
vicinity properties were included in this survey (Ref. 6).

une -=-In June 1984, Oak Ridge National Laboratory
(ORNL) conducted a "drive-by" survey of Lodi using its

VA



"scanning van." Although not comprehensive, the survey
indicated areas requiring further investigation (Ref. 7).

September 1986--At the request of DOE, ORNL conducted
radiological surveys of the vicinity properties in Lodi in

- September 1986 to determine which properties contained

radioactive contamination in excess of DOE guidelines and
would, therefore, require remedial action (Ref. B).

2.2 REMEDIAL ACTION GUIDELINES

Table 2-1 summarizes the DOE guidelines for residual

contamination. The thorium-232 and radium-226 limits listed
in Table 2-1 will be used to determine the extent of remedial

action required at the vicinity properties. DOE developed
these guidelines to be consistent with the guidelines

established by the U.S. Environmental Protection Agency (EPA)

for the Uranium Mill Tailings Remedial Action Program.



TABLE 2-1
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES

BASIC DOSE LIMITS
The basic limit for the annual radiation dose received by an individual member of the general public is
100 mremir.

SOIL GUIDELINES
Radlonuclide Sofl Concentration (pClg) Above Background®b<
Radium-226 § pCig when averaged over the first 15 cm of soll below
Radium-228 _ the surface; 15 pCi/g when averaged over any 15-cm-thick
Thorium-230 . soif layer below the surface layer.
Tharium-232
Other Radionuclides Soil guidelines will be calculated on a site-specific

basis using the DOE manual developed for this use.

STRUCTURE GUIDEUINES
Alrborns Radon Decay Products

Generic guidefines for concentrations of airborne radon decay products shall apply to existing occupied of
habitable structures on privale property that has no radiological restrictions on its use; structures that will be
demolished or buried are excluded. The applicable generic guideline (40 CFR 192) is: In any occupied or
habitable buiiding, the objective of remedial action shall be, and reasonable effort sha!l be made to achieve, an
annual average (or equivalent) radon decay product concentration {including background) not to exceed 0.02
WLY 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 guideline when there is reasonable assurance
that residual radicactive materials are not the cause.

External Gammma Radlation

The average leve! of gamma radiation inside a building or habitable structure on a site that has no radiological
restrictions on its use shall not exceed the background leve! by more than 20 pR/.

indoor/Outdoor Structure Surface Contamination
Aliowable Surface Rasidual Contamination®

_ (dpmi/100 om)

Radionuclide’ Average®"  Maximum™  Removable™
Transuranics, Ra-226, Ra-228, Th-230, Th-228 100 300 20
Pa-231, Ac-227, 1125, I-129 :
Th-Natural, Th-232, Sr-90, Ra-223, Re-224 1,000 3,000 200
U-232, 126, 1131, +133
U-Natural, U-235, U-238, and associated decay products 5,000 a 15,000 1,000 a
Beta-gamma smitters (radionuclides with docay 50008y 15000 8-y 1,0008-y

modes other than aipha emission or spontanecus
fission) except Sr-90 and others noted above




' TABLE 2-1
(CONTINUED)

#These guidelines take into account ingrowth of radium-226 from thorium-230 and of radium-228 from thorium-232,
and assume secular equilibrium. H either thorium-230 and radium-226 or thorium-232 and radium-228 are both
present, not in secular equilibrium, the guidelines apply to the higher concentration. ¥ other mixtures of
radionuciides occur, the concentrations of individual radionudides shall be reduced so that 1) the dose for the
mixtures will not exceed the basic dose limit, or 2) the sum of ratios of the soll concentration of each radionudide
o the allowable limit for that radionuciide will not exceed 1 (“unity™).

bﬂnsaquidolines represent allowable residual concentrations above background averaged across any 15-cm-thick
layer to any depth and over any contiguous 100-a? surface area. )

Localized concentrations in excess of these kmits are allowable, provided that the average concentration over a
100-m? area does not exceed thess limits. In addition, every reasonabie effort shall be made to remove any
xme of radionuclide that exceeds 30 times the appropriate soil imit, regardiess of the average concentration in

%A working leve! (WL) is any combination of short-lived radon decay products in 1 liter of air that will result in the
ultimate emission of 1.3 x 105 MeV of potential alpha energy.

®As used in this table, dpm {disintegrations per minute) means the rate of emission by radioactive material as
determined by correcting the counts per minute observed by an appropriate detector for background, efficiency,
and geometric factors associated with the instrumentation.

'Where surface contamination by both alpha- and beta-gamma-emitting radionuciides exists, the limits established for
alpha- and beta-gamma-emitting radionudiides should apply independently.

BMeasurements of average contamination should not be averaged over more than 1 m®. For objects of less surface
area, the average shall be derived for each such object.

P The average and maximum radiation levels associated with surface contamnination resulting from beta-gamma
emitters should not exceed 0.2 mradh and 1.0 mrad/h, respectively, at 1 em.

"l'hemaximumcontarninaﬁonlevelapplieswanareaofnotnmﬂzanwot:n’.

Hhe amount of removable radicactive material per 100 cm? of surface area should be determined by wiping that
area with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of radicactive
material on the wipe with an appropriate instrument of known efficiency. When removable contamination on objects
of surface area less than 100 cm? is determined, the activity per unit area should be based on the actual area and
the entire surface should be wiped. The numbers in this column are maximum amounts.

4008502 11 \



3.0 HEALTH AND SAFETY PLAN

BNI is responsible for protecting the health of personnel
assigned to work at the site. Aas such, all subcontractors
and their personnel were required to comply with the

- provisions of BNI health and safety requirements and as
directed by the on-site BNI Health and Safety Officer.

3.1 SUBCONTRACTOR TRAINING

Before the start of work, all subcontractor personnel
attended an orientation session presented by the BNI Health
and Safety Officer to explain the nature of the material to
be encountered in the work and the personnel monitoring and
safety measures that are regquired.

3.2 SAFETY REQUIREMENTS

Subcontractor personnel complied with the following BNI
requirements:

© Bioassay--Subcontractor personnel submitted biocassay
samples before or at the beginning of on-site
activity, upon completion of the activity, and
periodically during site activities as requested by
BNI.

© Protective Clothing/Equipment--Subcontractor
personnel were reguired to wear the protective
clothing/equipment specified in the subcontract or as
directed by the BNI Health and Safety Officer.

© Dosimetry--Subcontractor personnel were regquired to
wear and return daily the dosimeters and monitors
issued by BNI.

o Controlled Area Access/Egress--Subcontractor
personnel and equipment entering areas where access
and egress were controlled for radiation and/or
chemical safety purposes were surveyed by the BNI
Health and Safety Officer (or personnel representing
BNI) for contamination before leaving those areas.

12



© Medical Surveillance--Upon written direction from
BNI, subcontractor personnel who work in areas where
hazardous chemicals might exist were given a baseline
and periodic health assessment defined in BNI's
Medical Surveillance Program.

" Radiation and/or chemical safety surveillance of all

activities related to the scope of work was under the direct
supervision of personnel representing BNI.

Health and safety-related requirements for all activities
involving exposure to radiation, radiocactive material,
chemicals, and/or chemically contaminated materials and other
associated industrial safety hazards are generated in
compliance with applicable regulatory requirements and
industry-wide standards. Copies of these requirements are
located at the BNI project office for use by project
personnel.

13



4.0 CHARACTERIZATION PROCEDURES

A master grid was established by the surveyor. BNI's
radiclogical support subcontractor, Thermoc Analytical/Eberline
(TMA/E), established a grid on individual properties. The
size of the grid blocks was adjusted to characterize each
property adeguately. The grid origin allows the grid to be
reestablished during remedial action and is correlated with
the New Jersey state grid system. All data correspond to
coordinates on the characterization grid. The grid with the
east and north coordinates is shown on all figqures included

in Sections 4.0 and 5.0 of this report.

4.1 LD DIQIOGICAL CHARACTERIZATION

This section provides a description of the instrumentation
and methodologies used to obtain exterior surface and
subsurface measurements during radiological characterization
of this property.

4.1.1 Measurements Taken and Methods Used

An initial walkover survey was performed using an unshielded
gamma scintillation detector [5.0- by 5.0-cm (2= by 2-in.)
thallium-activated sodium iodide probe] to identify areas of
elevated radionuclide activity. Near-surface gamma
measurements taken using a cone-shielded gamma scintillation
detector were also used to determine areas of surface
contamination. The shielded detector ensured that the
majority of the radiation detected by the instrument
originated from the ground directly beneath the unit.
Shielding against lateral gamma flux, or shine, from nearby
areas of contamination minimized potential sources of error
in the measurements. The measurements were taken

30.4 cm (12 in.) above the ground at the intersections of

14
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3.0-m (10-ft) grid lines. The shielded 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 gram (pCi/g). This
calibration demonstrated that approximately 11,000 cpm

- corresponds to the DOE guideline of 5 pCi/g plus local

average background of 1 pCi/g for thorium~232 in surface
soils (Ref. 9).

A subsurface investigation was conducted to determine the
depth to which the previously identified surface
contamination extended and to locate subsurface contamination

where there was no surface manifestation. The subsurface

characterization consisted of drilling 13 boreholes

{Figure 4-1), using either a 7.6-¢m- (3-in.-) or 15.2-cm-
(6-in.-) diameter auger bit, and gamma logging them. The
boreholes were drilled to depths determined in the field by
the radiological and geological support representatives.

The downhole gamma logging technique was used because the
procedure can be accomplished in less time than collectiné
soil samples, and the need for analyzing these samples in a
laboratory is eliminated. A 5.0- by 5.0-cm (2- 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
subsurface contamination guideline for thorium=-232. This
relationship has also been corroborated by results from
previous characterizations where thorium-232 was found
(Ref. 9).

Gamma radiation measurements were taken at 15.2-cm (6-in.)
vertical intervals to determine the depth and concentration

15
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of the contamination. The gamma-logging data were reviewed
to identify trends, whether or not concentrations exceeded
the guidelines.

4.1.2 $Sample Collection and Analvsis

To identify surface areas where the level of contamination
exceeded the DOE guideline of 5 pCi/g for thorium-232, areas
with measurements of more than 11,000 cpm were plotted.
Using these data as well as data from previous surveys
(Refs. 5, 6, 7, and 8), the locations of biased surface soil
samples were sélected to better define the limits of
contamination. Surface soil samples were taken at seven
locations (Figure 4-2) and analyzed for thorium-232,
uranium-238, and radium-226. Each sample was dried,
pulverized, and counted for 10 min using an intrinsic
germanium detector housed in a lead counting cave lined with
cadmium and copper. The pulse height distribution was sorted
using a computer-based, multichannel analyzer. Radionuclide
concentrations were determined by comparing the gamma
spectrum of each sample with the spectrum of a certified
counting standard for the radionuclide of interest.

Subsurface soil samples were collected from 15 locations
(Figure 4-2) using a 7.6-cm (3.0-in.) outside diameter (0.D.)
split-spoon sampler mounted on a tripod or attached to a
truck mounted auger stem. The subsurface soil samples were
analyzed for radium~226, uranium-238, and thorium-232 in the
same manner as the surface scoil samples.

4.2 DING DIOLOGICAL CTERIZATION

After evaluating previous radiclogical survey data as well as
data from this characterization, it was suspected that
contamination might be present under the foundation of the

17
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l residence. Because access to the residence was denied by
the owner, a radon measurement could not be ocbtained to
[ verify the presence of contaminated material under the

. residence and to estimate potential occupational exposures
during future remedial actions.

Indoor measurements for radon progeny (radon and thoron
daughters) could not be obtained.

13 locations throughout the property grid system. . To obtain
exterior measufements, either a 5.0- by 5.0~cm (2- by 2-in.)
thallium-activated sodium iodide gamma scintillation
detector designed to detect gamma radiation only or a
pressurized ionization chamber (PIC) was used. Measurement
( locations are shown in Figure 4-3. The PIC instrument has a
i response to gamma radiation that is proportional to exposure

i
l Exterior gamma exposure rate measurements were made at

_ in roentgens. A conversion factor for gamma scintillation to

l‘ the PIC was established through a correlation of these two
- measurements at four locations in the vicinity of the

‘ property. The unshielded gamma scintillation detector

. readings were then used to estimate gamma exposure rates for
» each location. These measurements were taken 1 m (3 ft)

. above the ground. The locations were determined to be

’ representative of the entire property.

19
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5.0 CHARACTERIZATION RESULTS

Radiological characterization results are presented in this
section. The data included represent exterior surface and
subsurface radiation measurements and interior radiation
measurements.

5.1 FIELD RADIOILOGICAL CHARACTERIZATION

Near-surface gamma radiation measurements on the property
ranged from 5,000 cpm to approximately 88,000 cpm. The
average background level for this area is 5,000 cpm. A

measurement of 11,000 cpm is approximately equal to the DOE

guideline for thorium-232 of 5 pCi/g above background for
surface soil contamination. Using this correlation, the
near-surface gamma measurements were used to determine the
extent of surface contamination and the basis for selecting
the locations of soil samples. Areas of surface
contamination are shown in Figure 5-1.

Surface scil samples [depths from 0.0 to 15.2 cm (6.0 in.)]
were taken at seven locations on the property (Figure 4-2).
These samples were analyzed for thorium-232, uranium-238, and
radium-226. The concentrations in these samples ranged from
less than 4.5 to less than 10.3 pCi/g for uranium-238, from
less than 1.5 to 14.4 pCi/g for thorium-232, and from less
than 0.9 to 1.7 pCi/g for radium-226. Analytical results for
surface soils are provided in Table 5-1; these data showed
that concentrations of thorium-232 exceeded DOE guidelines

(5 pCi/g plus background of 1 pCi/g for surface soils) with a
maximum concentration of 14.4 pCi/g. Use of the "less than"
(<) notation in reporting results indicates that the
radionuclide was not present in concentrations that are
quantitative with the instruments and techniques used. The
"less than" value represents the lower bound of the

21
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quantitative capacity of the instrument and technique used.
The "less than" value 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. The actual concentration of the radionuclide is less
than the value indicated. In 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. Aas
such, each value that can be guantitatively determined has an
associated uncertainty term (i), which represents the amount
by which the actual concentration can be expected to differ
from the value given in the table. The uncertainty term has
an associated confidence level of 95 percent.

Thorium=-232, the primary contaminant at the site, is the
radionuclide most likely to exceed a specific DOE guideline
in soil. Parameters for soil sample analysis were selected
to ensure that the thorium-232 would be detected and measured
at concentrations well below the lower guideline value of

5 pCi/g in excess of background level. Radionuclides of the
uranium series, specifically uranium-238 and radium-~226, are
also potential contaminants but at lower concentrations than
thorium-232. Therefore, these radionuclides (considered
secondary contaminants) would not be present in
concentrations in excess of guidelines unless thorium-232 was
also present in concentrations in excess of its guideline
level. Parameters selected for the thorium-232 analyses also
provide detection sensitivities for uranium-238 and
radium=-226 that demonstrate that concentrations of these
radionuclides are below guidelines. However, because of the
relatively low gamma photon abundance of uranium-238, many of
the uranium-238 concentrations were below the detectiocn
sensitivity of the analytical procedure; these concentrations
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are reported in the data tables as "less than" values. To
obtain more sensitive readings for the uranium-238
radionuclide with these analytical methods, much longer
instrument counting times would be required than were
necessary for analysis of thorium-232, the primary
contaminant.

Analytical results for subsurface soil samples are given in
Table 5~1, and gamma logging data are given in Table 5-2.
The results in Table 5-2 ghowed a range from 7,000 cpm to
45,000 cpm. A measurement of 40,000 cpm is approximately
equal to the DOE guideline for subsurface contamination of

15 pCi/g. Analyses of subsurface soil samples indicated

uranium-238 concentrations ranging from 1.7 to 32.8 pCi/qg,
thorium=-232 concentrations ranging from less than

0.8 to 8.7 pCi/g, and radium=-226 concentrations ranging from
less than 0.5 to less than 2.1 pCi/g.

On the basis of near-surface gamma radiation measurements,
surface and subsurface so0il sample analyses, and downhole
gamma logging, contamination on this property is believed to
consist of surface contamination and subsurface contamination
at depths ranging from 15.2 cm (6.0 in.) to 0.30 m (1.0 ft).
The areas of subsurface contamination are shown in

Figure 5-2.

It is apparent from review of historical documentation
(e.g., aerial photographs of the area, interviews with local
residents, and previous radiological surveys) that the
subsurface contamination on this property lies along the
former channel of Lodi Brook and its associated floodplain.
The contamination on this property is similar to
contamination found on residential properties in close
proximity to this property.
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It has been established that the Lodi Brook channel through
these neighboring properties once occupied locations
connecting to those where stream sediments were found at 14
Long Valley Road. Thus, the elevated gamma readings shown on
gamma logs from boreholes drilled on this property serve as
further indication of the suspected mechanism of transport
for radiological contamination (i.e., stream deposition from
Lodi Brook).

The vertical and horizontal limits of contamination as
determined by this characterization effort are being
evaluated to détermine the volume of contaminated material
that will require remedial action. To develop this estimate,
BNI will consider the location of the contamination,
constructicn techniques, and safety procedures.

5.2 BUILDING RADIOIOGICAL CHARACTERIZATION

Indoor measurements for radon and its progeny (radon and
thoron daughters) could not be obtained because access to the
residence was denied by the owner.

Exterior gamma radiation exposure rate measurements ranged
from 5 to 49 uR/h, including background. These results can
be found in Table 5-3.

Assuming the indoor exposure rate is equivalent to the
average exterior exposure rate of 13 gR/h, and assuming the
resident remains on the property every hour of the year, a
yearly dose of 35 mrem could be expected (after subtracting
average background of 9 uR/h; Ref. 10). The DOE guideline
is 100 mrem/yr above background.

Based on the above information, the exposure rates and doses
at this property are within DOE guidelines. Further, it
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should be emphasized that natural background exposure rates
vary widely across the United States and are often
significantly higher than average background for this area.
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SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SOIL

FOR 14 LONG VALLEY ROAD
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TABLE 5-1
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TABLE 5-1

(continued)

Page 3 of 3

+ 2 siqma
Thorium=-232

C
Radium-226

Concentration

Depth
(ft) Uranium-238

oordinates?
North

East

-
e

Lo R N -

. - L]

-O O

o owm
in < <

noo
« s
o mun
1 v
(= = o

ONw

2412
2412
2412

3676
3676
3676

covum

~HH OO -

VVvVvVvVvy

VN O

nmoOoONNNw

VVVVY

O = 1D
N o= -

L all ol .
NO -

-,
0N

N oW
omMmm
tt
cCo0

oNMm

2436
2436
2436

3681
3681
3681

30

n = Inco

* o & 8

Lala e N =

VVvVvVvy

el 0

- - . -

COoO=O

vVVVvVvy

- N

»* L *

NN

O aNhw

-0

0N =
O <~

oneN
- o n
Er
(=N =1,

oM

2376
2376
2376

3703
3703
3703

Yy

nemo
ala K.

™M o=~
-l el O

nNnwem

* * ]

< < m

0 ntwn

*. o 8
oNw
I I |

oNm

2378
2378
2378

3721
3721
3721

2sampling locations are shown in Figure 4-2.



TABLE 5-2
DOWNHOLE GAMMA LOGGING RESULTS

FOR 14 LONG VALLEY ROAD

Page 1 of 4
Coordinates?® DepthP Count Rate®

East North (ft) (cpm)
Borehole 1011R4

3579 2544 0.5 9000
3579 2544 1.0 10000
3579 2544 1.5 11000
3579 2544 2.0 11000
3579 2544 2.5 10000
3579 2544 3.0 10000
3579 2544 3.5 10000
3579 2544 4.0 8000
3579 2544 4.5 8000
3579 2544 5.0 8000
3579 2544 5.5 7000
3579 2544 6.0 7000
3579 2544 6.5 7000
Borehole ;OgGRd

3621 2472 0.5 11000
3621 2472 1.0 12000
3621 2472 1.5 12000
3621 2472 2.0 12000
3621 2472 2.5 13000
3621 2472 3.0 12000
3621 2472 3.5 12000
3621 2472 4.0 13000
3621 2472 4.5 12000
3621 2472 5.0 10000
Borehole 1216R4

3650 2475 0.5 10000
3650 2475 1.0 13000
3650 2475 1.5 12000
3650 2475 2.0 11000
3650 2475 2.5 12000
3650 2475 3.0 5000
3650 2475 3.5 12000
3650 2475 4.0 12000
3650 2475 4.5 12000
3650 2475 5.0 13000
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TABLE 5-2

(continued)
Page_3 of 4
Coordinateg? DepthP Count Rate®

East North (ft) (cpm)
Borehole 1014R4

3670 2466 0.5 - 36000
3670 2466 1.0 45000
3670 2466 1.5 28000
3670 2466 2.0 17000
3670 2466 2.5 16000
3670 2466 3.0 13000
3670 2466 3.5 12000
3670 2466 4.0 12000
3670 2466 4.5 12000
3670 2466 5.0 13000
3670 2466 5.5 13000
3670 2466 6.0 13000
Borehole 1021R9

3676 2412 0.5 11000
3676 2412 1.0 11000
3676 2412 1.5 11000
3676 2412 2.0 11000
3676 2412 2.5 12000
3676 - 2412 3.0 11000
3676 2412 3.5 11000
Borehole 1g;§3d

3679 2440 0.5 11000
3679 2440 1.0 12000
3679 2440 1.5 12000
3679 2440 2.0 11000
3679 2440 2.5 11000
Borehole 10293‘3

3699 2411 0.5 12000
3699 2411 1.0 12000
3699 2411 1.5 12000
3699 2411 2.0 12000
3699 2411 2.5 11000
3699 2411 3.0 11000
3699 2411 3.5 11000
3699 2411 4.0 11000
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TABLE 5-2
(continued)
Page 4 of 4
Coordinates?® Depth?P Count Rate®

East North (ft) (cpm)
Borehole 1ggzgd

3703 2376 0.5 12000
3703 2376 1.0 12000
3703 2376 1.5 13000
3703 2376 2.0 13000
3703 2376 2.5 12000
3703 2376 3.0 11000
3703 2376 3.5 11000
3703 2376 4.0 12000
Borehole 1025R4

3721 2378 0.5 11000
3721 2378 1.0 11000
3721 2378 1.5 11000
3721 2378 2.0 10000
3721 2378 2.5 11000
3721 2378 3.0 10000

8Borehole locations are shown in Figure 4-1.

brhe variations in depths of boreholes and
corresponding results given in this table
are based on the boreholes penetrating the
contamination or the drill reaching refusal.

CInstrument used was $.0- by 5.0-cm :
(2= by 2-in.) thallium-activated sodium
iodide gamma scintillation detector.

dpottom of borehole collapsed.
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TABLE 5-3
GAMMA RADIATION EXPOSURE RATES
FOR 14 LONG VALLEY ROAD

oor s Ratel
East North {sR/h)
3625 2475 9
3635 2510 10
3645 2475 5
- 3665 2450 26
3670 - 2465 49
3675 2425 6
3675 2480 28
/ 3685 2400 4
[’ 3690 2450 5
i 3705 2375 5
3710 2350 5
3710 2410 7
l‘ 3725 2380 5
iL% AMeasurement locations are shown in
Figure 4-3.
!l_ bMeasurements include background.
I
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APPENDIX A
GEOLOGIC DRILL LOGS FOR 14 LONG VALLEY ROAD



s ERSE.

L Glc DR ROJECT JOB NO. HEEY NO. HOLE MO.
GEOLO ILL LOG FUSRAP 4501-13§ 1 oF 1 | 101IR
11E JICOORD I NATES NGLE FROM HORK1BEA&1NG

14 Long Valley Rd. (LODI) N 2,544 E 3,579 Vertical —————
PEGUN ICOMPLETED PRILLER RILL WAKE AND MOOEL 'SIZE IOVERBURDEN OCK (FT.) 1{TOTAL DEPTH
9-24-8719-29-87 G. Engel; BNI Minuteman Auger 4" 11.5 11.5
ICORE RECOVERY (FT./X) JCORE BOXES[SAMPLESIEL. TOP CASING QUND EL. DEPTH/EL. GROUND WATER EPTR/EL. TOP OF ROCK

7.4/64 8 / . /
{SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY:
N/A NONE R. Migues
182 3lwlgl sl £, > PRESSURE "
T wol,Zz '

re ég ejuw) 5 TESTS - NOTES ON:

El Oy x %tﬂ o> el - ELEV. E DESCRIFPTION AND CLASSIFICATION WATER LEUVELS,
fololzldWe2 8 B2 0| 8 (o2, k|2 WATER RETURN,
SRRSO Sixwl oMl | we |SRN 0 le CHARACTER OF
aejg-|glo] B E|d &l s F ° DRILLING, ETC.

S11.0 ] 0.5 00 40? ML} Dark reddish
h streaks of moderate Borehole adva.nceg
$5(1.0 [ 0.7 ud (5R4/6 hunh of brick. (FILL). all Sth using 8
i.d. split-spoon
S5 1.3 10.7 2.0-4.0 Ft. Moderate reddish brown sampler and 4" o.d.
(10YR4/ ) solid stem sugers.
T4 T hd
AU 0-8 0-0 “ - 11‘ t (SM]
S5 (0.7 {05 Moderate 1sh brown. Very fine- to
S5108 [ 0.8 medium-grained sand. Borehole was
) . radiologically sampled
SS5ii4 | 1.4 and gamma-logged by
% 7.4 FL. Pale b SYRS/2 TMA-Eberline, Corp.
SAFTRET 7.0-74 Ft. e brown { 5/2).
SS 10 1] ":Zf‘:
QQ () 1 10_..'..‘_
S 0.5 10.0-11.5 Ft. Increased sand content. Hole collapsed to 7.0
55 [0.7 | 0.7 g Brownish gray (6YR4/1) clumps. Ft. Gamma-scanned
-5 6~+-0-3—-0-3 L to 6.5 Ft.
Bottom of bonnf at 11.5 F't.
Borehole backfil ed wlth grout from 7.0 Ft. to
the surface, §
Description and
classification of
soils by visual
examination.
SS = SPLIT SPOON; ST = SHELBY TUBE; {SITE HOLE NO.
D = DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) 1011R

A-1
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ROJECT LJOB NO. REET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-13§ 1 oF 1 ] 1026R
SITE JCOORD INATES GLE FROM HORITEARING
14 Long Valley Rd. (LODI) N 2,472 E 3,621 Vertical ceeooe
GUN LETED PRILLER PRILL MAKE AND MODEL 12E OVERBURDEN IRDCK (FT.) |[TOTAL DEPTH
0-16-8710-16-87 G. Engel; BNI Minuteman Auger 4" 8.0 8.0
ICORE RECOVERY (FI./%) KCORE BOXES]!.MFLES L. TOP CASING OUND EL. EPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
6.9/86 9 ¥/ /
{SAMPLE MAMMER WEIGHT/FALL ICASING LEFT IN MOLE: DIA.ILEHGYH]LNGED BY:
N/A NONE R. Migues Cﬁi
AEMER R WATER - : !
ge- g BHol.z E PRESSURE [ ]
L o || W TESTS 3 e NOTES ON:
S 8 ol® -1 e ELEV, DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
i | WG 3(OF B | OH W E § : WATER RETURN,
W EE 0G(xul 0N | we (M g CHARACTER OF
g|§-|glo B EJ g Eo|lr = DRILLING, ETC.
(85116 | 0.7 D 0.0- 49 Ft. (CL-ML).
Dark reddish brown mottled with | Borehole advanced
1.0 |05 tmoderate reddish brown (10R4/6). Fine- to {0-8.0 Ft. using 8"
- coarse-grained and a few pebbles.. id. split-spoon
:Es RS R ) sampler and 0-5.0 Ft.
S[1.5 111 1.0-2.0 Ft. Moderate reddish brown using 4" o.d. solid
(10R4/86). stem augers.
1111 2.0-2.6 Pt. Dark reddish brown (10RS/4).
S5 [10 [ 0% 18 2.0-3.7Ft. Very dusky red (10R2/2) sones || Borehole was
- 0.1 in. wide. radiologically sampled
SS 106 { 0.6 = and gammas-jogged by
[§511.0 | 1.0 3.8-4.9 Ft. Mottled very dusky red TMA-Eberline, Corp.
. {10R2/2)with grayish red (10K4¢/2). Augered and
SS{0F IG5 . gamma-logged to 5.0
45 - 6.1 Ft. (SP). Grayish red :.
(5R4/2), fine- to very coarse~-grained.
6.1 - 6.6 Ft. CL).
Moderate :EEE E&E‘l ’%!, ﬁ‘ne-)to very
coarse-grained sand.
5 - 7.3 Ft. (§C). Grayish
red (10R4]6), fine- to coarse-grained sand,
Increased clay content with depth.
2 - 8.0 Ft. i1 CL).
Moderate rseﬁn 4/€ ﬁ(ne-)to ve
coarse-grained sand. Two large pebbles
(>1.0 in.) imbedded in tip of auger bit,
Bottom of borehole at 8.0 Fi.
Borehole backfilled with spoils, 10/16/87.
Description and
classification of
soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY Tug; (SITE : HOLE NO.
= DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) .. 1026R

A-2



ROJECT JOB KO. HEET NO. [HOLE ND.
GEOLOGIC DRILL LOG r FUSRAP $14501-138 1 oF 1 1216R
rITE ICOORD INATES GLE FROM uonxziasmns
14 Long Valley Rd. (LODI) N 2,475 E 3,650 Vertical | --—---
BEGUN LETED PRILLER PRILL MAKE AND MODEL 126 OVERBURDEN ROCK (FT.) [TOTAL DEPTH
12-9-87|12-9-87 G. Engel; BNI Tripod\Little Beaver| 4" 8.0 8.0
ICORE RECOVERY (FT./X) [CORE aoxeslsmm.ss EL. TOP CASING JGROUND EL. JDEPTH/EL. GROUND WATER EPTH/EL. JOP OF ROCK
/
6.9/86 8 Vi /
TMPLE MAMMER WEIGHT/FALL  [CASING LEFT IN HOLE: DIA./LENGTH 'Losst-:n BY:
140 lbs./18 in. NONE R. Migues
IRER WATER
1E i wZlwl| PRESSURE f
<138 |l BT TESTS 9 NOTES ON:
a8l 1olw®lE ey 92l = o ELEV, DESCRIPTION AND CLASSIFICATION |WATER LEUVELS,
toldlz Ef'"§3 Ol 85 O (g ; WATER RETURN,
gm Glo il OHE | e | HiRk g CHARACTER OF
$83/8l8 8 o 3"g B [FTE DRILLING, ETC.
'85(1.0 [ 0.8 T 0.0-13Ft. (CL-MLJ. Borehole advanced
Dusky yellowish brown (10YR2/2). Humus |0-8 Ft. with 3" o.d.
55{1.0 | 0.9 - in upper 0.2 Ft. /‘ split-spoon sampler
and 4" o.d. solid-stem
S5 (1.0 [ 05 N 13-81Ft. O '“{-Em & auger
Y, Moderate 1sh brown {10R4/6), fine- to Boting radiologically
55110 [ 1.0 ] T coam-g:-:ined with Brunswick Sandstone lampledl and ib
S5 10 {04 S e BEDER Y,
s t[ 1.2-1.8 Ft. Moderate red (5R4/6).
SS1.0 [ 1.0 -1 ' e T Fa
.1- 5.2 Ft. sugismm
Ss1.0 [0% - _\ {6R6/2), very fine- to t(me grune:l '.'?Ft Auger
refusal
§5]10 [ 1.0 £.2-6.1Ft. (CL-ML). P Ga.mma-logged to 7.0
. . reddish brown 4) mottled wlth I:ght Ft.
brown (5YRS )) and moderate reddish
brown {10R4
6.1- 80 Ft, i
(sC-GC). erate 8.0 Fs, Spoon
moderate reddish brown 10R4 6) Pcbblu refusal
to 1" in diam.
Botiom of borehole at 8.0 Ft,
Borehole backfilled with spoils, 11/25/87.
Daescription and
clulepcatlon of
samples by visual
examination,
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
E = DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) 1216R

A-3
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e vem—

by

7

7.5-7.7 F+. Pebbly zone.
£.8-0.6 Ft. Clayey zone.

|

I

Bottom of borehole at 9.5 Ft,
Borehole backfilled with spoils, 12/9/87.

GEOLOGIC DRILL LOG ROJECT JOB NO. HEET NO. [HOLE MO,
) FUSRAP 14501-134 1 oF 1 | 1214R
ISITE : ICOORD INATES NGLE FRON HOR]ZBEARING
14 Long Valley Rd. (LODI) N 2,473 E 3,651 Yertical cemm=-
PEGUH LETED PRILLER RILL MAKE AND MODEL 12E OVERBURDEN ROCK (FT.) |TOTAL DEPTH
12-9-87{12-9-87 G. Engel; BNI. Tripod/Little Beaver|{ 4" 9.5 9.5
CORE RECOVERY (F7./X) [CORE BOXES(SAMPLES[EL. TOP CASING [GROUND EL. DEPTH/EL. GROUND MATER DEPTH/EL. TOP OF ROCK
6.4/67 7 4 /
{SAMPLE HAMMER WEIGHT/FALL SING LEFT IN HOLE: DIA.ZLENGTH leGED BY:
140 1bs./18 in. NONE R. Migues
BeiSlulls £ ol  piteiee 0
rE ag E‘B H;" l','z‘ﬁ,‘ TESTS r |8 NOTES ON:
alsluER ple s T ELEv. | B 1% DESCRIPTION &ND CLASSIFICATION |UATER LEVELS,
foldlz|dYa2 00 82| B (B2 g (g WATER RETURN,
2| EHIE§|0 I oRl| we |&HE ole CHARACTER OF
Scja-igio] @ ®|J gigr|F T o ) DRILLING, ETC.
(55110 | 7.0 ' 00 -11Ft. 8 {CL-ML). Borehoie advanced
- Dusky brown 2/2). Fine- to 0-9.5 Ft. with 3" 0.d.
S511.0 { 0.6 / medium-grained humus. split-spoon sampler
/ —_ and 4" o.d. solid-stem
(ST I1-33 T3 Clavey SAND (5C). Light auger.
i brownish gray [6YRG/1), lavered with Boring radiologicaily
55 (3.0 | 1.0 - b moderate reddish brown (10R4/6) that dips - sampled and
4//”//4 about 30 deg. amma-lozFed bé
,’//’;} 'MA-Eberline, Corp.
5.0 ™ 3.3-3.3 Ft. Light gray (N7) irregular
{8520 |11 ﬁﬁ sone.
%% 8.5- 9.5 Ft, M 5.5 Ft. Auger
ﬁlﬁ SG-SC). erate reddish brown refusal.
EINEEE] %{/’4 10R4/6). Fine- to very coarse-grained
%Z" runswick S pebbles to 2 in. or jarger.
%ﬁ Rounded to subrounded near bottom of
85110 [ 1.0 ,% hole.

8.5 Ft, Spoon
refusal.

Description and
classification of
samples by visual

examination.
.- I5 = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO,
F - DEMMISON, P & PLICHER; O = OTHER 14 Long Valley Rd. (LODI) 1214R

|

h-4



-
\

Bottom of borehole at 6.0 Ft,
Borehole backfilled with grout, 10/2/87.

ROJECT OB ¥O. HEET N0. |HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 314501-138 1 of 1 1018R
ISITE COORD INATES GLE FRON uoa:z]am:us
14 Long Valley Rd. (LODI) N 2,451 E 3,655 Vertical .
rewu COMPLETED [PRILLER DRILL MAKE AND MODEL rxzs OVERBURDEN 'noc( (FT.) {TOTAL DEPTH

10-2-87110-2-87 G. Engel: BNI Minuteman Auger | 4" 6.0 6.0

CORE RECOVERY (FT./%) ICORE BOXES PLESIEL. TOP CASING [GROUND EL. |DEPTH/EL., GROUND WATER PEPTH/EL. TOP OF ROCK
3.4/56 6 4 /
[SAMPLE MAMMER WEIGHT/FALL  [CASING LEFT IN KOLE: DIA./LENGTH |LOGGED BY:
N/A NONE R. Migues %ﬁ-\
dor I Jd . N WATER - - .

R :

o olwERal83 . =] . ELEU. DESCRIPTION AND CLASSIFICATION {WATER LEUVELS,

L lelz | HwES(C8 B2 87 (¥.2 ; WATER RETURN,
% %m gg n9 x@l ORI wo |HkE & CHARARCTER OF
a<|5l-|gio 8 4 o & | = _ DRILLING, ETC.
8510 | 0.5 0.0- 3.3°F¢. i {cr,-m:).

— Dusky brown , mottled with Borehole advanced
10 | 0.5 moderate reddish orange (10R6/8). 0-6.0 Ft. using 8"
B i.d. split-spoon
S {13 sampler and 4" ¢.d.
solid stem augers.
S50 08 . ¥ 33 L7FC Sl Ceser SAND (M)

SO0L 108 g Pale brown ] , veTy Dine- to

S8 |06 5 ‘\ medium-fine s f Borehole was
[SS16F a5 47-6.0Ft. Bi CL-ML). Dark radiologically sampled

D) e

Daescription and
classification of

soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
§ = DENNISOR; P = PITCHER: O = OTHER 14 Long ValleyﬁRd. (LODI) “ 1015R

A-5
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ROJECT LJOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-134 1 or 1 | 12158
ISITE ICOORD INATES GLE FROM HORIZBEARING
14 Long Valley Rd. (LODI) N 2,430 E 3,660 Vertical | =ee-e-
FEG.IN LETED PRILLER : DRILL MAKE AND MODEL ISIZE IOVERBURDEN ROCK (FT.) [TOTAL DEPTH
12-9-87[12-9-87 G. Engel; BNIL. Tripod\Little Beaver| 4" 6.0 6.0
CORE RECOVERY (FT./X) KCORE lOXES]SAHPLES EL., TOP CASING OUND EL. DEPTH/EL. GROUND WATER PEPTHIEL. TOP OF ROCK
/
5.1/85 ] /
LE NAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH ILWGED BY:
140 1bs./18 in. NONE R Migues _CPE
. of o = WATER
Ee(Bwllol 3 x| eESEURe "
& w1 JESTS |8 NOTES ON:
.E 8 u %mg R ELEV, DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
z(Hug3 Bzl o2 E TER RETURN,
% %3 gmd xg 3.-0; Ol CHARACTER OF
So - Ei Fx : DRILLING, ETC.
S8 (1.0 | 0.7 0.0 - 1.4 Ft. CL- . [Borehole advanced
Dusky brown , fine- to 0-8 Ft. with 3" o.d.
10 | 0.7 ~ medium-grained, humus. Va split-spoon sampler
: T N\ e and 4" o.d. solid-stem
[E5 10 | 0% 1.4 -89 Ft. (55‘). Ftife;;o ‘bbl ger, ogicall
e medium-grained wi atte es u oring radiclogical
88110 |10 iy to 0.6% intdiam. * pe P umpl%d and oY
- f amma-logged b
8570 | 0.8 2.6-3.9 Ft. Dark yellowish orange MA -Ebetline, Corp.
d s (10YRé/6).
8S|1.0 | 1.0 =TT ML) Tiehi S
hu 3.9 - 5.1 Ft. BILT . Light brown
{5YR5/6). (ML) * 5.0 Ft. Auger
refusal.
5. - 6.7 Ft, [SP). Moderate
brown (EYR4/4) fine- to coarse-grained.
SC-GC). erate reddish brown
IDRUG}, fine- to medium-grained with
subangular clasts to 3.0" diam.; glacial 6.0 Ft. Spoon
till? refusal.
Bottom of borehole at 6.0 Ft.
Borehole backfilled with spoils, 11/25/87.
Description and
clagsification of
sampies by visual
examination.
— S = SPLIT SPOON; ST = SHELBY TUBE; |SITE KOLE NO.
E' DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) 1215R

A-6



~—

ROSECT 0B NO. HEET MO, HOLE MO.
GEOLOGIC DRILL LOG T FUSRAP a501-138 1 0F 1 ] 1014R
ISITE ICOORDINATES IANGLE FROM HORIZBEARING
14 Long Valley Rd. (LODI) N 2466 E 3,670 Vertical com———

EGUN LETED PRILLER PRILL MAKE AND MODEL 12¢ JOVERBURDEN ROCK (FT.) |[TOTAL DEPTH
10-1-871{10-1-87 G. Engel; BNI Minuteman Auger 4" 13.0 13.0
ORE RECOVERY (FT7./%) {CORE BOXES|SAMPLES|EL. TOP CASING QUND EL. DEPTH/EL. GROUND WATER DEPTK/EL. TOP OF ROCK

4.9/37 10 4 /
ISAMPLE HAMMER WEIGHT/FALL JCASING LEFT IN HOLE: DIA./LENGTH iLmGED BY:
N/A NONE R. Migues
Ul SlulOlsl & > Plg?gsetfns
¥s|oE A DufuE  YesTe z |8 NDTES ON: -

'a Q mn’- L pi02 x| o ELEV, E E DESCRIPTION AND CLASSIFICATION MATER LEVELS,
ez HwlER(C8 8. 5] 8 (¥, u | & WATER RETURN,
Sol 2T EElSBkl BEe| D¢ |&ES I CHARACTER OF
92199180 & & o|Eo|F =T e DRILLING, ETC.
S5 110 | 01 Z 0.0 - 3.8 Ft. 51 (CL_ML)

7 Dusky red 4]. Fine- to Borehole advanced
55110 0.7 / medium-graine sand eomgonmi Pebbly 0-13.0 Ft. wsing 3"
4//7 with ug to 1.0 in. mottled l d. -Yht-lpoon
S5 (08 [0 | {SR2/2) pebbles. er and 4"
S{10 |05 % soll stem augers
; ’ i //é 8.0 Fi. Decreasing sand content, and no
5510 [0 = %/’ pebbles. Vs
Z 3.8 - 7.0 Ft, L~-CL
{55107 | 0.7 5 % Dark reddish brown 510]{3/4) 2 Borehole was
RHALE n e s b
L i & T - 124 FL. Sl SARD (SM). Dark EM’faEb""ﬁf?%""’y
al unable to
ssfos |08 T readish broun TORE 2 (fme- to advance from 4.8-5.7
AU[3.9 (0.0 medium-grained. Ft. Used grab-samplq
from the auger
7.7 Ft. Some pebbles. flights.
Auger refusal at 10.0
Fit. Gamma-stan to
this depth.
S511.0 { 1.0 -
n 124 - 13.0Ft. ;
\ ’(JCL ML). Da.r re rown (10R3/4) [
ne- to medxum-trune sand
Bottom of borehole at 18.0 F
Borehole backfilled with spoils, 10/1/87.
Ducx}ptlon and
ch.m cation of
aoils by visual
exumn:tlon
i . |ss = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
~ b= DENNISON P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) 1014R

i

p—
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ROJECT JoB ND. HEET NO. (HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 of 1 | 1021R
r;‘rs COORD INATES GLE FROM RORIZBEARING
14 Long Valley Rd. (LODI) N 2412 E 3,676 Vertical ety
EGUN [CONPLETED PRILLER : DRILL MAKE AND MODEL 1ZE RBURDEN OCK (FT.) [YOTAL DEPTH
0-12-87]10-12-87 G. Engel; BNI Minuteman Auger | 4" 4.6 4.7
CORE RECOVERY (FT./X) [CORE mﬂwwjtl.. TOP CASING [GROUND EL, [DEPTH/EL. GROUND MATER DEPTH/EL. TOP OF ROCK
3.9/82 8 ; /
LE HAMMER WEIGHT/FALL  [CASING LEFT IN HOLE: DIA./LENGTH JLDGGED BY: %%_\
—  N/A NONE R. Migues
:|SwlSlsl & >  pRESSURE " <7
§¥ B iouZluEl  PRESE z |8 NOTES ON:
8| 10T EalBa - =] o ELEV. Y E DESCRIPTION AND CLASSIFICATION |uaTER LEUELS,
> gz wg3 OBl 8, o g2 E e WATER RETURN,
b= oSl 652 Ua |HEE g CHARACTER OF
a<|si<lg@io <4 o|Es|F T DRILLING, ETC.
SS(10 |07 T 0.0~ 4.7 fv. {CL-ML}.
| - Dusky brown mottled with Borehole advanced
§5]10 | 0.9 moderate red (§YR5/4), Fine- to 0-4.7 Ft. using 8"
medium-grained with increasing sand with i.d. split-spoon
S5 1.2 depth. sampler and 4" 0.d.
solid stem augers.
TR e 1.0-2.0 ft. Moderats brown {EYR4/4).
ECigi H'; ® i 20-3.0 . Pale reddish brown (10R5/4).
R . 8.0-8.4 Ft. Moderate red (5R5/4). Borehole was
. radiologically nmg\ed
8.4-4.7 Ft. Grayish red (5R4/2) and and gamma-logged by
streaks of biackish red (5 / ).” Pieces of TMA-Eberline, Corp.
'l}ﬂunswick S8 in » matrix of sandy clayey
Bottom of borehole at 4.7 Ft.
Borehele backfilled with spoils, 10/12/87.
Auger refusal at 4.7
Ft. Refusal with clay
bit at 8.9 Ft.
Description and
classification of
soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE KO,
= DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) " 1021R
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] GEOLOGIC DRILL LOG rao.:scr LI08 NO. HEET NO. [HOLE NO.
FUSRAP 14501-138 1 oF 1 | 1018R
: [s17E COORD INATES GLE FROM MORIZBEARING
5 14 Long Valley Rd. (LODI) N 2440 E 3,679 Yertical ————
e EGUN COMPLETED |PRILLER DRILL MAKE AND MODEL IZE  (OVERBURDEN  [ROCK (FT.) [TOTAL PEPTH
10-6-87110-6-87 G. Engel; BNI Minuteman Auger | 4" 4.5 4.5
'; CORE RECOVERY (FT./%) |CORE BOXESISAMPLESIEL. TOP CASING |GROUND EL. [REPTH/EL. GROUND WAIER PEPTH/EL. TOP OF ROCK
L_ 2.5/65 6 / /
ISANPLE HAMMER WEIGHT/FALL  JCASING LEFT IN HOLE: DIA,/LENGTH ]Losuso BY:
l- N/A NONE R. Migues
1 | | $ UQTER
o (ag|2wlllst % >l PRESSURE o
ra § &lxjw/ Y|y TESTS 3 g NOTES ON:
' St IoHEE o 2T ELev. | £ | = ESCRIPTION AND CLASSIFICATION UATER LEUELS,
l %o olz|wEz(08| 9o =| 97 ¥, 2 E A : WATER RETURN,
£2 | Z|u) EI8|0 JIxL oWt | we (HNE X CHARACTER OF
— |edia—|go] B %I oy | F e DRILLING, ETC.
[S511.0 | 0.5 . Silty CLAY (CL-MLY.
; Borehole advanced
: 85]10 105 0.0-1.0 Ft. Dusky brown (§YR2/2). .053.8 E:. using 8"
' 1.4. 8 ~spoon
""" 1855168105 1.0-2.0 Ft. Moderate red {§R4/6). sampler anpdoto 45 ft.
TTI0& 1 6.6 : using 4" o.d. solid
o = 0-2.9 Ft. erate brown £). stem augers.
S Bend 2.0-2.9 Ft. Mod b (SYRS/4)
‘ ‘ i8sfo.2 jo2 2.8-3.8 Ft. Increasing sand and pebbles
i o with depth.
Borehole was
- 2.8-3.4 Ft. Dusky red (ER3/4). radiologically sampled
and gamma-logged by]
‘ $.4-3.8 Pt. Moderate reddish brown TMA-Eberline, Corp.
(10R4/6).
Bottom of borehole at 4.5 Ft.
} Borehole backfilled with spoiis, 10/6/87.
L ’ Augered to 4.5 Ft;
ﬁmma-logged te 3.5
i
Y
i ‘\_,.
.
|
- .
|
- Description and
classification of
: - soils by visual
s examination,
__ [5S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE Na.
E = DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) \ 1018R

P A-9
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'ROJECT OB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 oF 1 | 1020R
SITE INATES NGLE FROM HOR]ZBEARING
14 LonLVal]ey Rd. (LODI) N 2,411 E 3,699 ¥ertical ettt
EGUN ICOMPLETED PRILLER DRILL MAKE AND MODEL 12E OVERBURDEN ROCK (FT.) |TOTAL DEPTH
l 10-9-87{10-14-87 G. Engel; BNI Minuteman Auger 4" 7.5 7.5
JCORE RECOVERY (FT./%) FRE BOXES|SAMPLESIEL. TOP CASING OUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP DF ROCK
5.0/94 9 / L
{SAMPLE MAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA,/LENGTH |LOGGED BY:
N/A NONE R. Migues
el Slw Gl sl = > Moy 0
25| BE|MolujuE PRESSTS z |8 NOTES ON:
[ a8l o I x %m 88 | o0 ELEV. | £ E DESCRIPTION AND CLASSIFICATION ([WATER LEVELS,
goldlz g'é’“g ’S gzn: F el b u g WATER RETURN,
Iz EH oV .\g OHY| WO [rke g CHARACTER OF
olg-(glo] @ El- ol Ep|m E DRILLING, ETC.
SS[1.0 110 0.0 - 3.0 Ft, _Silty Sandy CLAY .
CL-ML ’) Borehole advanced
§5{1.0 [ 1.0 ,.0-1.0 Ft. Dusky brown {§YR2/1); rich 0-7.5 Ft. using 3"
o bumus appearance. Fine- to xd split-spoon
0.7 .6 medium-grained sand. er and 4" o.d.
LY n loh stem sugers.
55405103 - 1.0-3.0 Ft. Moderate brown (5YR4/4) M
£510.6—1-0-5- R mottled with light brownéyY 5‘6) ll’ld r
S0 b1 05 dusky yellomh brown R2/2). Fine- to
55108 | 0.8 medium-grained
AU2.2 . Borehole was
o l 2.0-3.0 Ft. Decreasing sand. radioiogically sampled
i and gamma-jogged by
3.0 - 8.5 Ft. (ML-CL). TMA-Eberline, Corp.
- i l Grayish
-1 35-75Ft. Silty 5%9 SM). Moderate ’—
I aeddnh brown 10K4 6)(, vel)'y fine- to
ne-grain
; S TE Moderate red (5RS/4).
— Re-augered to 4.6 Ft.
4.5-5.8 Ft. Increasing silt content. on 10/14/87;
. Eammn loxged to 4.0
4.9-5.3 Ft. Grayish red {5R4/2).
. 5.3 Ft. Small rounded pebbles.
Bottom of borehole at 7.5 Ft.
: Borehole backfilled with spoils, 10/14/87.
Description and
[ cluu ication of
by visu
cxammatlon
~— S5 = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE k0.
[ * DENNISON; P = PITCHER; O = OTHER 14 Long Valley Rd. (LODI) . 1020R
: A-10



grayish brown (§YR3/2).

ROJECT 0B NO. HEET NO. [HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 oF 1 ] 1023R
B1TE JCOORD INATES GLE FRON HORIZBEARING
14 Long Valley Rd. (LODI) N 2,376 E 3,703 Vertical | ------
EGUN COMPLETED PRILLER PRILL MAKE AND MODEL 12E [OVERBURDEN Inocx (FT.) [TOTAL DEPTH
0-13-8710-14-87 G. Epgel; BNI Minuteman Auger | 4" 10.2 5.2
CORE RECOVERY (FT./X) [CORE soxzs]wx.ssn TOP CASING rkouun EL. |PEPTH/EL. GROUND WATER PEPTH/EL. TOP OF ROCK
4.1/78 1 6 i /
PLE HAMMER WEIGHT/FALL  [CASING LEFT IN WOLE: DIA./LENGTH |Losc£n BY: %\
. N/A NONE R. Migues
Bel3lwiSlsl & > prbbauRe -
rg| Rl flus W TESTS z § NOTES ON:’
I ; olBo =] - ELEV. DESCRIPTION AND CLASSIFICATION |WATER LEUVELS,
gzl PLla2( 00 Rz | B [¥22 § § WATER RETURN,
% 2 §g 0 9ing ol | we (HHK & CHARACTER OF
&<|gl-|glo B J g -3 kel DRILLING, ETC.
|10 |07 0.0- 2.0 Ft. [CL-ML}.
Dusky brown ine~ Borehole sdyanced
557110 | 0.9 \ medium-grained sand. Pieces of paper. 0-5.2 Ft. using 8"
- i.d. split-spoon
S5 (1.5 [ 1. .0-2.0 ¥t. Moderate reddish brown samapier and 4 o.d.
mels; mottled with very dusky red solid stem sugers.
e = 30-35F: Bl CLAY |
$sjos |02 5. L\'Modem'en rown (mm)e) with

[ Borehole was
radiologically sampled)

3. 9 5.2 F¢.
(10114/2)

ale nddng E i ER.&M) myuh red TMA-Eberline, Corp.

and gamma-logged by;

Bottom of borehole at 5.2 Ft.
Borehole backfilled with spoils, 10/14/87.

4.6-5.0 Ft. augered
with pronounced
‘chattering’.

Au ered to 5.0 Ft,
I‘gamma-loued to

Description and
classification of

soils by visual
examnation.
= SPOON; ST = . |SITE HOLE NO.
B~ DENNISON; P o PITGHER; © = OTHER 14 Long Valley Rd. (LODI) ., 1023R

A-11
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ROJECT JOE ND. HEET HO. [HOLE WO.
GEOLOGIC DRILL LOG r FUSRAP 14501-138 1 oF 1 | 1025R
SITE COORD 1RATES GLE FROM WORIZBEARING
14 Long Valley Rd. (LODPI) N 2,378 E 3,721 Vertical —————-
EGUN COMPLETED PRILLER PRILL MAKE AND MODEL ]sxzs OVERBURDEN ROCK (FT.) [TOTAL DEPTH
0-15-87[i0-15-87 G. Engel; BNI Minuteman Auger | 4" 4.2 4.2
CORE RECOVERY (FT./X) KORE soxss'swn.s“n. TOP CASING rnm EL. [PEPTH/EL. GROUND MATER DEPTH/EL. TOP OF ROCK
3.4/80 / /
_ISAMPLE WAMMER WEIGHT/FALL  [CASING LEFT IN WOLE: DIA./LENGTH 'Loscsn BY:
N/A NONE R. Migues %
gg wlglsl & > pRESSURE <7
T g & &|i|uF yx TESTS § NOTES ON:
.g Olu|(EmlE2 =] o+ ELEV, DESCRIPTION AND CLASSIFICATION [UATER LEVELS,
olz|dwig 2 T el E WATER RETURN,
SIT|W 2G| NG o= | we |HHA g CHARACTER OF
gHlgol 8 =J g Ed L DRILLING, ETC.
D —
8510 | 0.5 0.0 - 10Fc
o brown Berehole advanced
§5|1.0 | 0.7 '\ sm/z) Fine- to mcd:um-m.d 0-4.2 Ft. using 8"
i.¢. split-spoon
N j e sampler and 4" 0.d.
S 10, 10-42Ft § W CL—ML) solid stem augers.
> [0. . Moderate rown, Fine- to
EI AR N < toarse-grained with fragments of Brunswick
- 8S up t0 1.0in.
9 2.0-2.5 Ft. Increasing sand. Borehole was
$.8-4.2 Ft. Grayish red (10R4/2) mixed ey POt iy 4
St iy an e 1on TMA-Eberline o)
Augered and
1 omnu-log ed to 2.5
Bottom of borehole at 4.2 Ft, Refusal on
Borehole backfilled with opoxls 10/15/87. boulder
Description and
claasification of
soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY TugEk; {SITE HOLE NO.
F = DENNISON; P » PITCHER; O = OTHER 14 Long Valiey Rd. (LODI) 'Y 1025R
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