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1.0 INTRODUCTION AND SUMMARY

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

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 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
radioactive 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,
Béchtel 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 guidelines.

1.3 SUMMARY

This report details the procedures and results of the
radiological characterization of the pfoperty at

106 Columbia Lane (Figure 1-2) in Lodi, New Jersey, which was
conducted in ﬁovember and December 1987.

Ultimately, the data generated during the radiolegical
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 soil samples for 106 Columbia Lane showed maximum
concentrations of thorium-232 and radium-226 to be less than
2.2 and less than 1.3 pCi/g, respectively. The maximum
concentration of uranium-238 in surface soil samples was less
than 8.5 pCi/g.

Subsurface soil sample concentrations ranged from less than
0.6 to 59.2 pCi/g for thorium-232 and from less than

0.4 to less than 1.5 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 less than 0.6 to less
than 10.6 pCi/g. Because the major contaminants at the
vicinity properties are thorium and radium, the
decontamination gquidelines provide the appropriate guidance
for the cleanup activities. DOE believes that these

3
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guidelines are conservative for 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 did not indicate surface
contamination. Subsurface investigation by gamma logging
indicated contamination to a depth of 2.28 m (7.5 ft).

Exterior gamma radiation exposure rates ranged from

5 to 8 uR/h, including background. No indoor measurement was
obtained because of scheduling conflicts associated with
obtaining access to the residence.

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

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

1.4 ONCLUSIONS

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

106 Columbia Lane. This contamination is primarily
subsurface contamination ranging from a depth of

1.07 m (3.5 ft) to 2.28 m (7.5 ft). In addition, the
contamination appears to extend beneath the residence, and
there is a high probability that the contamination extends

5



beneath the street in front of the residence. The total
affected area is estimated to be approximately 40 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 radiological
contamination.



2.0 SITE HISTORY

The Maywood Chemical Works was founded in 1895. The company
began processing thorium from monazite sand in 1916 (during
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. Subsegquently, some of
the contaminated wastes migrated onto adjacent and vicinity
properties.

In 1928 and again between 1944 and 1946, some of the residues

from the processing operations were moved from the company's

property and used as mulch and £ill 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, fill 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 systen
as the area was developed. Second, samples taken from Lodi
pfoperties 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
Chenmical Works, and elevated levels are known to exist in
the by-product of the extraction process. Third, the ratio
of thorium to other radionuclides 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 brook in Lodi and steam rising off the water.
These observations suggest that discharges of contaminants
occurred upstream.

The Stepan Chehical Company (now called the Stepan Company)
purchased Maywood Chemical Works in 1959. The Stepan Conmpany
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 1981--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-km2 (4-mi’) 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 84~-In June 1984, Oak Ridge National Laboratory
(ORNL) conducted a "drive-by" survey of Lodi'using its



»gcanning 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
radiocactive contamination in excess of DOE guidelines and
would, therefore, require remedial action (Ref. 8).

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

'{83 baslrcmlyimn for the annual radiation dose received by an individual membaer of the general public is
mre! T.

SOIL GUIDELINES
Radionuclide Soll Concentration (pClg) Above Background®b®
Radium-226 5 pCig when averaged over the first 15 em of soil below
Radium-228 the surface; 15 pClig when averaged over any 15-cm-thick
Thorium-230 : ‘ soil layer below the surface layer.
Thorium-232 :
Other Radionuclides Soif guidelines will be calculated on a site-specitic

basis using the DOE manual developad for this use.

STRUCTURE GUIDELINES

Alrborne Radon Decay Products

Generic guidelings for concentrations of airborne radon decay products shall apply to existing occupied or
habitable stnictures on private property that has no radiclogical restrictions on its use; structures that wiil be
demolished or buried are excluded. The applicable generic guideline (40 CFR 192) is: In any occupied or
habitable building, the objective of remedial action shall be, and reasonabie effort shali be made to achieve, an
annyal average (or equivalent) radon decay product concentration (including background) not to exceed 0.02
WL% 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 radioactive materials are not the cause,

External Gamma Radiation

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

indoor/Outdoor Structure Surfacs Contamination

Allowable Surface Residual Contamination®

(dpm/100 em?)

Radionuclide’ Average®® Maximum™  Removabie™
Transuranics, Ra-226, Ra-228, Th-230, Th-228 100 300 20
Pa-231, Ac-227, 125, 1-129
Th-Natural, Th-232, Sr-90, Ra-223, Ra-224 1,000 3,000 200
U-232, I-126, 131, 133
U-Natural, U-235, U-238, and associated decay products 5,000 a 15,000 a 1,000 a
Beta-gamma emitters (radionuclides with decay 5,0008-y 15,0008 -y 1,0008-y

modes other than alpha emission or spontaneous
fission) except Sr-90 and others noted above

10
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TABLE 2-1
(CONTINUED)

i ek B —man 8 am PR Y SR | S

#These guidelines take into account ingrowth of radium-226 from thorium-230 and of radium-228 from u
and assume secular equilibrium. nmn»ﬁum-zaomnd.mzzsorm 232andmdiwn-228mbom
present, not in secular equilibrium, the guidelines apply to the higher concentration. oﬂmmbtwrosof
radionuciides occur, the concentrations of individual radionuclides shall be reduced so that 1 the
michswnllnotexcoedmobasacdouIiniLNZ)mowmdrlhudﬁuadwnunrﬁondommnudido
to the allowable limit for that radionuciide will not exceed 1 {"unity”).

bThoseq'.:iclalines represent allowable residual concentrations above background averaged across any 15-cm-thick
layer to any depth and over any contiguous 100-m? surface area.

©Localized concentrations in excess of these limits are allowable, provided that the average concentration over a

100-m? area does not exceed these kimits. In addition, every reasonabie effort shall be made to remove any

ﬁm.lofmdionudideﬂiatexmdsaoﬂmmappmprmewdmregardleasofmaavaragecormmmhonin
8oi

9 working level (WL) is any combination of short-iived 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 radicactive material as
determined by ocomrecting the counts per minute obsarved by an appropriate detector for background, efficiency,
and geometric factors associated with the instrumentation.

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

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

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

Hhe maximum contamination level abplies to an area of not more than 100 cm?,

e 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 shoulk! be based on the actual area and
the entire surface should be wiped. The numbers in this column are maximum amounts.

480-0850.2 11



3.0 HEALTH AND SAFETY PLAN

BNI is responsible for protecting the health of personnel
assigned to work at the site. As 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 required.

3.2 SAFETY REQUIREMENTS

Subcontractor personnel complied with the following BNI
reguirements:

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

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

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

© 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 regquirements 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
radiological support subcontractor, Thermo Analytical/Eberline
(TMA/E), established a grid on individual properties. The
size of the grid blocks was adjusted to characterize each
property adequately. 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 figures included
in Sections 4.0 and 5.0 of this report.

4.1 FIFELD RADIOIOGICAIL 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 Heasuréments Taken and Methods Used

An initial walkover survéy 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



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
corregsponds to the DOE guideline of § 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 11 boreholes on the
property and 4 boreholes in or near the streets (Brook
Street and Columbia Lane) adjacent to the property

(Figure 4-1), using either a 7.6-cm- (3-in.-) or 15.2-cm-
(6~in.-) diameter auger bit, and gamma logging the boreholes.
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 collecting
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 alsoc been corroborated by results fron
previous characterizations where thorium-232 was found
(Ref. 9).

15
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Gamma radiation measurements were taken at 15.2-cm (6.0-in.)
vertical intervals to determine the depth and concentration
of the contamination. The gamma-logging data were reviewed
to identify trends, whether or not concentrations exceeded
the guidelines.

4.1.2 gSample Collectjon and Analysis

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 dafa as well as data from previous surveys
(Refs. 5, 6, 7, and 8), the locations of biased surface soil
samples were selected to better define the limits of
contamination. Surface soil samples were taken at five
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) usirig 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 soil samples.

17
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4.2  BUILDING RADIOLOGICAL CHARACTERIZATION

After evaluating previous radiological survey data as well as
data from this characterization, it was suspected that
contamination might be present under the foundation of the
residence. Because of scheduling conflicts associated with
obtaining access to the residence, a radon measurement could
not be obtained 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.

Exterior gamma exposure rate measurements were made at five
locations throughout the property grid system. To obtain
exterior measurements, 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 response to
gamma radiation that is proportional to exposure in
roentgens. A conversion factor for gamma scintillation to
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 RADIOLOGICAL CHARACTERIZATION

Near-surface gamma radiation measuremehts on the property.
ranged from 5,000 cpr to approximately 9,000 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. No areas of surface
contamination were indicated by near-surface gamma
measurements,

Surface soil samples [depths from 0.0 to 15.2 cm (6.0 in.))
were taken at four locations on the property and one location
in the street (Brook Street) as shown in Figure 4-2. These
samples were analyzed for thorium-232, uranium-238, and
radium-226. The concentrations in these samples ranged from
less than 5.0 to less than 8.5 pCi/g for uranium-238, from
less than 1.3 to less than 2.2 pCi/g for thorium-232, and
from less than 0.8 to less than 1.3 pCi/g for radium-226.
Analytical results for surface soils are provided in

Table 5-1; these data showed that concentrations of -
thorium-232 do not exceed DOE gquidelines (5 pCi/g plus
background of 1 pCi/g for surface soils) with a maximum
concentration of less than 2.2 pCi/g. Use of the "less than"
{<) notation in reporting results indicates that the

21



radionuclide was not present in concentratiofis that are
quantitative with the instruments and technigues used. The
"less than" value represents the lower bound of the
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. 1In addition, since radiocactive
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 can be quantitatively determined has an
associated uncertainty term (+), 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 gquideline
level.. Parameters selected for the thorium-232 analyses also
provide detection sensitivities for uranium-238 and
radium-226 that demonstrate that éoncentrations of these
radionuclides are below guidelines. However, because of the
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relatively low gamma photon abundance of uranium-238, many of
the uranium-238 concentrations were below the detection
sensitivity of the analytical procedure; these concentrations
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 showed a range from

7,000 cpm to 171,000 cpm. A measurement of 40,000 cpm is
approximately equal to the DOE gquideline for subsurface
contamination of 15 pCi/g. Analyses of subsurface soil
samples indicated uranium-238 concentrations ranging from
less than 0.6 to less than 10.6 pCi/g, thorium=-232
concentrations ranging from less than 0.6 to 59.2 pCi/g, and
radium-226 concentrations ranging from less than 0.4 to less
than 1.7 pCi/g.

On the basis of near-surface gamma radiation measurements,
surface and subsurface soil sample analyses, and downhole
gamma logging, contamination on this property is believed to
consist primarily of subsurface contamination at depths
ranging from 1.07 m (3.5 ft) to 2.28 m (7.5 ft). The areas
of subsurface contamination are shown in Figure 5-1. The
subsurface contamination appears to extend beneath the
residence and beneath the street in front of the property
(Columbia Lane). Boreholes 1173R (E906, N1904) and 1174R
(E975, N1906) were drilled in Brook Street to better define
the boundary of contamination. Data collected from these
boreholes did not indicate the presence of subsurface
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contamination in the street on the northeast side of the
residence (Brook Street).

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 a residential property and a municipal
property in close proximity to this property. 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 106 Columbia Lane.

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 determine the volume of contaminated material
that will require remedial action. To develop this estimate,
BNI will consider the location of the contamination,
construction teéhniques, and safety procedures.

5.2 UILDING C
Indcor measurements for radon and its progeny (radon and

thoron daughters) could not be obtained because of scheduling
conflicts associated with obtaining access to the residence.
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Exterior gamma radiation exposure rate measurements ranged
from 5 to 8 uR/h, including background. These results can be
found in Table 5-3.

Assuming the average indoor exposure rate is equivalent to
the average exterior exposure rate of 6 uR/h, there would be
no dose received as a result of contamination on this
property because the average exposure rates do not exceed
average background of 9 uR/h (Ref. 10). For comparison, the
DOE guidelines for indoor and exterior exposure rates are

20 uR/h and 11 pR/h, respectively.

Based on the above information, the exposure rates and doses

are within DOE guidelines. Further, it should be emphasized

that natural background exposure rates vary widely across the
United States and are often significantly higher that average
background for this area.
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TABLE 5-1

SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SOIL

FOR 106 COLUMBIA LANE
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TABLE 5-1

(continued)

of 4
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TABLE 5-1
(continued)

Uranium-238

Depth
(£t)
13.0 - 14.0
14.0 - 15.0
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16.0 -~ 17.0
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TABLE 5-1

(continued)

Page 4 of 4

Coordinates? Depth Concentration (pCi/g % 2 siqgma)

East North (ft) Uranium-238 Radium-226 Thorium=-232
975 1906 0.0 - 0.5 < 7.6 < 1.3 < 2.1
975 1906 0.0 - 2.0 < 4.0 < 0.7 < 1.3

975 1906 4,0 - 5.0 < 6.8 < 1.0 < 1.8

975 1906 7.0 - 8.0 < 4,2 < 0.7 < 1.2

Agampling locations are

shown in Figure 4-2.



TABLE 5-2

DOWNHOLE GAMMA LOGGING RESULTS

FOR 106 COLUMBIA LANE

Page 1 of 7

__Coordinates® DepthP Count Rate®
East North (£ft) (cpm)
Borehole 194§Bd

872 1828 0.5 12000
872 1828 1.0 16000
872 1828 1.5 19000
872 1828 2.0 22000
872 1828 2.5 22000
Borehole ;oggnd

B77 1806 0.5 10000
877 1806 1.0 10000
877 1806 1.5 9000
877 1806 2.0 9000
877 1806 2.5 8000
877 1806 3.0 8000
877 1806 3.% 8000
877 1806 4.0 8000
877 1806 4.5 8000
B77 1806 5.0 8000
877 1806 5.5 8000
877 1806 6.0 8000
877 1806 6.5 8000
877 1806 7.0 8000
877 1806 7.5 8000
Borehole lgggnd

898 1855 0.5 12000
898 1855 1.0 13000
898 1855 1.5 12000
898 1855 2.0 13000
898 1855 2.5 23000
898 18585 3.0 . 29000
898 1855 3.5 28000
898 1855 4.0 24000
898 1855 4.5 49000
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TABLE 5-2

(continued)
Page 2 of 7
__Coordinates® DepthP Count Rate®
East North (ft) (cpm)
Borehole 1040R (continued)d
898 1855 5.0 116000
898 1855 5.5 40000
898 1855 6.0 17000
898 1855 6.5 14000
898 1855 7.0 10000
898 1855 7.5 8000
898 1855 8.0 8000
Borehole 117§Bd
906 1904 0.5 6000
806 1904 1.0 7000
906 1904 1.5 7000
906 1904 2.0 8000
906 1904 2.5 8000
a0é 1904 3.0 8000
906 1904 3.5 7000
806 1904 4.0 7000
906 1904 4.5 7000
906 1904 5.0 9000
906 1504 5.5 10000
8906 1904 6.0 11000
906 1904 6.5 11000
Borehole 1045RG
915 1795 0.5 11000
915 1795 1.0 10000
915 1795 1.5 10000
915 1795 2.0 9000
915 1795 2.5 9000
915 1795 3.0 9000
915 1795 3.5 9000
915 1765 4,0 8000
915 1795 4.5 9000
915 1795 5.0 2000
915 1795 5.5 8000
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TABLE 5-2

33

(continued)
Page 3 of 7
__Coordinates® DepthP Count Rate€
East North (£t) {cpm)
Borehole 1046RY
921 1856 0.5 000
921 1856 1.0 10000
921 1856 1.5 11000
921 1856 2.0 11000
921 : 1856 2.5 12000
921 ’ 1856 3.0 13000
821 1856 3.5 12000
921 1856 4.0 16000
921 1856 4.5 18000
921 1856 5.0 18000
921 1856 5.5 22000
921 1856 6.0 33000
921 1856 6.5 53000
921 1856 7.0 31000
g21 1856 7.5 16000
921 1856 8.0 10000
921 1856 8.5 10000
521 1856 9.0 10000
Borehole ;206Rd
934 1825 0.5 9000
934 1825 1.0 9000
934 1825 1.5 10000
934 1825 2.0 10000
934 .1825 2.5 11000
934 1825 3.0 11000
934 1825 3.5 11000
934 1825 4.0 12000
934 1825 4.5 11000
934 1825 5.0 13000



TABLE 5-~2

(continued)

Page 4 of 7

ordinates?® DepthP count Rate€
East North (ft) (cpm)
Borehole 1048R4/¢
934 1892 5.0 29000
934 1892 5.5 52000
934 1892 6.0 146000
934 1892 6.5 171000
934 - 1892 7.0 115000
934 1892 7.5 41000
834 1892 8.0 23000
Borehole ngsz
937 1811 0.5 S000
937 1811 1.0 S000
937 1811 1.5 11000
937 1811 2.0 10000
937 1811 2.5 11000
937 1811 3.0 11000
937 1811 3.5 11000
Borehole 1041R4
948 1853 0.5 10000
948 1853 1.0 13000
948 1853 1.5 11000
948 1853 2.0 13000
948 1853 2.5 14000
948 1853 3.0 20000
948 1853 3.5 24000
948 1853 4.0 20000
948 1853 4.5 23000
948 1853 5.0 18000
948 1853 5.5 10000
948 1853 6.0 11000
948 1853 6.5 9000
948 1853 7.0 9000
948 1853 7.5 10000
948 1853 8.0 11000
948 1853 8.5 8000
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TABLE 5-2

35

(continued)

Page 5 of 7

Coordinates® DepthP Count Rate€
East North (ft) {cpn)
‘Borehole 1g423d
954 1820 0.5 8000
954 1820 1.0 11000
954 1820 1.5 13000
954 1820 2.0 13000
954 : 1820 2.5 14000 -
954 1820 3.0 16000
954 1820 3.5 15000
954 1820 4.0 29000
954 1820 4.5 42000
954 1820 5.0 122000
954 1820 5.5 107000

orehole 1205R
961 1796 0.5 9000
961 1796 1.0 10000
961 1796 1.5 10000
961 1796 2.0 9000
961 1796 2.5 89000
961 1796 3.0 8000
961 1796 3.5 12000
961 1796 4.0 15000
961 1796 4.5 15000
961 1796 5.0 10000
961 1796 5.5 8000
961 1796 6.0 9000
961 1796 6.5 11000
961 1796 7.0 12000
961 1796 7.5 11000
961 1796 8.0 12000
Borehole 10273d
961 1808 0.5 14000
961 1808 1.0 14000
961 1808 1.5 14000



TABLE 5-2

(continued)

Page 6 of 7
__Coordinates® DepthP Count Rate®
East North (£ft) (cpm)
Borehole 1097R (continued)d
961 1808 2.0 17000
961 1808 2.5 19000
961 1808 3.0 23000
961 1808 3.5 30000
961 ) 1808 4.0 65000
961 . 1808 4.5 89000
961 1808 5.0 62000
961 1808 5.5 26000
261 1808 6.0 14000
961 1808 6.5 11000
961 1808 7.0 9000
961 1808 7.5 9000
961 1808 8.0 10000
Borehole 11753d
975 1906 0.5 5000
975 1906 1.0 6000
975 1906 1.5 8000
975 1906 2.0 9000
975 1906 2.5 9000
975 1906 3.0 9000
975 1906 3.5 9000
975 1906 4.0 11000

4.5 12000

975 1906
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TABLE 5-2

(continued)
Page 7 of 7
__Coordinates® Depth® Count Rate®
East North (ft) (cpm)
- ehole 7 co
975 1906 5.0 12000
975 1906 5.5 12000
975 1906 6.0 11000
975 1906 6.5 10000
975 " 1906 7.0 10000

@Borehole 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 5.0- by 5.0-cm
(2-in. by 2-in.) thallium-activated sodium
iodide gamma scintillation detector.
dpottom of borehole collapsed.

€Gamma logging data for upper part of hole was
lost in transmittal from field.
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TABLE 5-3
GAMMA RADIATION EXPOSURE RATES
FOR 106 COLUMBIA LANE

oordi a RateP
East North (uR/h)
875 1815 6
875 1865 5
915 1865 8
925 - 1855 6
950 1825 6

aMeasurement locations are shown in
Figure 4-3.

bMeasurements include background.
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APPENDIX A
GEOLOGIC DRILL LOGS FOR 106 COLUMBIA LANE



GEOLOG'C DR“_L LOG ROJECT JOB NO. HEET NO. |HOLE NO.
FUSRAP ]4501-138 1 OF 1} 1043R
SITE ] ICOORD INATES GLE FROM HORIZBEARING
106 Columbia Ln. (LODI) N1828 ES872 Vertical ——————
BEGUN LETED PRILLER DRILL MAKE AND MODEL I12E OVERBURDEN ROCK (FT.) |TOTAL DEPTH
11-19-8711-19-87 G. Engel; BNL. Tripod/Beaver 4" 10.6 10.6
CORE RECOVERY (FT./X) |{CORE BOXES PLES|EL. TOP CASING OUND EL. DEFTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
/
B.6/81 10 ¥ /
SAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN NOLE: DIA./LENGTH ILOGGED BY:
140 1b./18 in. NONE R, Migues R
SEMEE PRESSURE
Ei §§ ﬁm’z Eu JESTS § NOTES ON:
= il Dg .o ELEV. DESCRIPTION AND CLASSIFICATION |UATER LEVELS
2 Qiodle £ ’
z| JWE308 B | 81 ¥ 2 WATER RETURN,
g %5 gmd X gae| B0 |RES g CHARACTER OF
o~ |gio 4 e E;{ el = DRILLING, ETC.
10 |09 PTIN 00 SO FL. ; CL-ML).
i | Moderate rown 4/6), fine- Borehole advanced
10 | 0.8 ’é to coarse-grained. 0—11? .6 Ft. using ? o
Z ) it-spoon samplers
RPN R ;2 1.6-1.9 Ft. Black (N1) specks. and 40" solid-stem
au eu
15|10 % 1.7-1.8 Ft. Sand. :
" P
10 {05 Y 3.0-3.4 Pt. Basalt fragments and a mix of
[ // sinter-black and charcoal in & matrix of
§5(1.0 | 1.0 - 7 7 ver{ hght gray (NB) concrete-looking Borehole was
. 77 7 d radiologically sampled
bl il B : . S9-54Ft CL). Grayish orang BB ne % R4
S5 (10 | 1.0 _ “ (109R7 MQMI( rayish orange erline, Corp.
SS[10 | 1.0 “ ¥ ‘| 4.3-5.3 Ft. Dusky yellowish brown
10YR2 lkmottled with moderate reddish
S(14 |14 o1l ‘Brome 4/6), light brown (5YR5/6), and
10| {3 b
. 4 Augered to 3.0 Ft.
5.3-5.4 Ft. Moderate brown (EYR4/4). G;r%x;m-lcmmd to
54 - 74 Ft. Ba s ) '
Dusky yellowish brown | DYRz/ ] with
fine- 0 very coarse-grained sand fraction
wlt)h fragments of very lmnll pebbies (0.25
in
7.0-7.4 Ft. Brownish black (§YR2/1).
7.4 - 8.1 Ft. (SP). Brownish gra g
{6YR4/1) fine- to very coarse-grained, with
small rounded pebbles (to 0.26 in.).
r81 IOGFt &_’{ﬁﬂ&I (ML- CL
with h
b ro YRG/I l.le ye owuh
-brown }l Re 2), wd t rown
102 10.6 Ft. Light b h 5YR6/1
and brownish gray (5Y w“}") way (SYRE/
Bottom of borehole at 10.6 Ft.
Berehole backfilled with spoils, 11/19/87.
Description and
classification of
soils by visual
exarmunation.
iS = SPLIT SPOON; ST = SHELBY TuBE; |SITE . HOLE NO.
= DENHISON; P = PITCHER; O = OTHER 106 Columbia Ln. (LOD!}) 1043R

A-1 \



ROJECT : OB O, HEET NC. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-13§ 1 of 1 | 1044R
SITE ICOORD INATES GLE FROM HOR]ZBEARING
106 Columbia Ln. (LODI) N 1,806 E 877 Vertical ccemae
EGUN ICOMPLETED PRILLER DRILL MAXE AND MODEL 1ZE OVERBURDEN 'lDCK (FT.) |TOTAL DEPTH
1-18-87{11-18-87 G. Engel; BNL Tripod/Beaver 4" 13.0 13.0
ICORE RECOVERY (FT./%) {CORE BOXES LEjfL. TOP CASING OUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
12.1/93 13 / /
ISAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH ]Lm 8Y:
140 1b./18 in. NONE R. Migues %
o el . WATER ; .
2y §° wZlud| PRESSURE b4 <
' o= 35 oy TEST EIn TES ON:
-oa o ml:% 82 - ELEV, DESCRIPTION AND CLASSIFICATION |waTER LEVELS,
z|Dwie3|°8| B < 0 (@2 E WATER RETURN,
%w ElnYxw| ont| wo {HNE HARACTER OF
gJ|gcl B &I ¢ e lF T ILLING, ETC.
(S5 [10 |08 = oo o.s (CL-ML)
brown Borehole advanced
1.0 | 1.0 0-13.0 Ft. using $.0"
; split-spoon samplers
IS5 (1.0 | 10 i O.SM:ds F: M s;g)-sﬁx: o and 4 * solid-stem
STI0 10 - very conrse-grained. »ne £
S5 |10 | 08 % L1Fs Ft. .Sh'shtly angular clast of
IR 2.8 - 8.0 Fy, F). Moderat o led
[ ] ologic sample
8S0.8 | 0.8 brown ( m %ne- to very mdl cu‘xjtma )iozgeg by
5110 110 eoa.rugnm TMA-Eberline, Corp.
I N 30 - 3.4 Ft. Sandy CLAY (CL-SO). Dark
Ss(1.6 1.0 yellowish bro ’2), ﬁne)- to very
coarse-grained sand.
SS[ro e 4-3TT Eﬁ'gm(cu Brownish
- 4 -3 TFs, . Brownis
Ssic [1.0 black (5 ; contains oily sludge. Augered and
b p ] a-scanned to
8s{1.0 |10 LN 187 -107 1t {SW). Pale yellowish_ !.S Ft.
brown {10 , fine- to medium-grained.
SS[10 [ 1.0 \ Mottied with light brown (FYR5/6).
] 4.8-5.0 Pt. Light brown (BYRS/6).
10.7 - 11.0 Ft. Sity gﬁ.un SM). Pale
red (ERE/2), very - G a&
11.0 - 18.0 F¢.
;ud ellowish brovnl 0&'116/2 ﬁne— to tRe)
pebblu (to 0. 25 in. )
Bottom of borehole at 13.0 Ft.
Borehole backfilled with spoils, 11/18/87.
tion and
clull 1cation of
soils by visua)
examination.
$ = SPLIT $POON; ST = SHELBY TUBE; |SITE . HOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 106 Columbia Ln. {LODI) 1044R

A-2
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[

ROJECT JOB NO. HEET NO. [HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 4501-138 1 0 1 | 1040R
isns COORD INATES GLE FROM HORIZBEARING
106 Columbia Ln. (LODI) N 1,855 E 898 Vertical .
EGUN COMPLETED DRILLER RILL MAXE AND MODEL 126 [OVERBURDEN (F1.) (TOTAL DEPTH
1-13-8711-13-87 G. Engel; BNIL, Tripod/Beaver 4" 13.0 13.0
CORE RECOVERY (FT./X) ICORE BOXES[SAMPLESIEL. TOP CASING |GROUND EL. [DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
11.0/85 13 4 /
ISAMPLE WAMMER WEIGHT/FALL  {CASING LEFT IN WOLE: DIA./LENGTH |LOGGED BY:
140 1b./18 in. NONE R. Migues D“Y‘L
IR WATER -« : !
%5 §IU Blol,zlu2| PRESSURE "
<28 i 4 ESTS |8 TES ON:
B ou R 8§ = ELEV. DESCRIPTION AND CLASSIFICATION TER LEUVELS,
z[JuwE3 I el T E TER RETURN,
g %3 %8‘”6 xgi oHb | wo |NRE CHARACTER OF
i 4 elf|" T DRILLING, ETC.
85 [1.0 | 0.7 ] / 0.0 - osﬁw Borehoie advanced
[E5 (1.0 | 0.5 Y \ m-;" “J-.... Bumul’,:;?tl o o [ 0-15.0 Ft. using $.0°
- split-spoon samplers
"85 (1.0 | 0% i\ 0.5-3.0Ft SM) Modmte and 4.0° sclid-stem
reddish brown (10R4/6), augers.
S10 716 % maedium-grained with h.rte pobblu {to
: b 2.0%).
SS(1.0 |03 7
/ Z 2.6-3.0 Ft. Increasing clay content.
[SS11.0 [ 1.0 A Borehole was
7 3.0- 5 radiologically sampled
SS5{1.0 | 0.5 / g 2) wi and gamma-logged by
2t luckuh Rés){z/z) an duk yeuo-uh TMA-Eberline, Corp.
ssf1.0 [ 1.0 T orange (10R6/6) mottling
SS11.6 | 0.7 3 4.5-5.0 Ft. Brunswick sandstone clasts.
5SS (1.0 [ 1.0 N |58 - 7.0 Fe. ‘a g; :j: gi.u c(h
TN Olive bluc 2/1} with spe: of dark
Ssj10 |10 S reddish brown (1 /4) moderate brown Augered to 9.0 Ft.
= (5YR4/4), and roots Gamma-scanned to
S5 [1.0 | 1.0 . P — s - 8.0 Ft.
t. BAND
'S5 (10 { 1.0 _‘ {5YR4/1) fine- 8o &-&.-meg g2y —#

7.3-9.0 Ft. Medium gray (N5).

(IOYRS /4) streaks.

1-11.5 Ft. Some moderate yeliowish bro

11.5 - 18,0 Ft. CL). Paie reddish
brown (103554i (CL).

12.0-13.0 Ft. Moderate reddish brown
(30R4/6) with black (N1) specks.

|

Bottom of borehole at 18.0 Ft.
Borehoie backfilled with spoils, 11/18/87.

Description and
classification of
soils by visual
examination.

Es = SPLIT SPOON; ST = SHELBY TuBE; |SITE

= DENNISON; P = PITCHER; O = OTHER

106 Columbia Ln. (LODI)

HOLE KO.

1040R

A-3 \



ROJECT JOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 ofF 1 | 1173R
SITE COORD IRATES GLE FROM WORIZBEARIKG
Brook St. (LODI) N 1904 E %06 Vertical | -=-c---
EGUN LETED PRILLER RILL MAKE AND MODEL 1ZE RBURDEN ROCK (FT.) [TOTAL DEPTH
1-25-87111-25-87 E.D.I. Mobile B-57 6.5" 10.0 10.0
ICORE RECOVERY (FT./X) [CORE BOXES|SAMPLESIEL. TOP CASING OURD EL. DEPTH/EL. GROUND WATER PDEPTH/EL. TOP OF ROCK
6.0/ 11/25/87
6.3/63 5 ¢ /
LE RAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTK |LOGGED BY:
140 1bs./ 30 in. NONE David Harnish %d\
. 3 WATER
§5 W g‘-;m!«' >| PRESSURE
Ak el i JESTS NOTES ON:
Ol &g . ELEV. DESCRIPTION AND CLASSIFICATION [WATER LEVELS,
. L 23 [&] [11] L3 [ 11.] - T
j z| W2 "ol 9> < | 0 B2 WATER RETURN,
: wiEglm ?\E oHe Em 1] CHARACTER OF
= “|gio 8 Edg o " T : DRILLING, ETC.
32.0 | 1.4} 8-17-8 T Borehole advanced
! 13 0-8 Ft. with 6.5 o.d.
: 0-2.0 Ft. Silty strong brown hollow-stem suger.
B30 [ T5[5-5-0-3; ?‘i.sv'm/e'). fine-grained. 2" of blacktop on
; surface.
: 2.0-2.0 Ft. 8ilty GRAVEL, black silt, Boring radiologically
_11 n angular broken basalt gravel. sampled an
SR IT[ECE-T- amma-logged b
: 5_| %?-4.0 Ft. Bilty SAND, same as 0.0-2.0 &‘MA-Eber]zme, gorp.
S5120 | 0.8]56-7-8-7] ¥- 4.0 - 7.8 Ft. (8P). Brown 6.0 Ft. Groundwater
(10YR4/8], fine- to medium-grained, some | observed.
coarse, some silt; subrounded grains, faint
- bedding defined by varying grains sizes and
8520 | 1.7| 4-7-10 silt fractions, some thin fine-grained
: 10 _ beds, saturated.
T 7.8 - 10.0 Ft. m,{" ML). Dark gra
}lOYRHl) wit ('le) red inte‘rrbe’;h,
aminated with 2-8 mm thick beds.
7.8-8.3 Ft. Grayish brown.
Bottom of borehole at 10.0 ft.
Borehole backfilled with spoils, 11/25/87.
Classification and
identification of
samples by visual
examination.
$S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE WO.
D = DENKISON; P = PITCHER; O = OTHER Brook St. (LODI) 1173R

aA-4 \
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OJECT JOB ND. HEET ND. [HOLE NC.
GEOLOGIC DRILLLOG [ FUSRAP fesor1sg 1o 1 | roter
ISITE ICOORD INATES GLE FROM HORIZBEARING
106 Columbia Lun. (LODI) N 1,795 E 915 Vertical PR
GUN COMPLETED PRILLER RILL MAKE AND MODEL 12 OVERBURDEN rocx (F1.) [TOTAL DEPTH
1-19-8711-19-87 G. Engel; BNI, Tripod/Beaver r 4" 11.0 11.0
CORE RECOVERY (FT./X) [CORE BOXES LESIEL. TOP CASING OUND EL. [PEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
8.3/75 10 4 /

ISANPLE NAMMER WEIGHT/FALL
140 1b./18 in.

.
CASING LEFT IN WOLE: DIA./LENGTH ]Lom BY:
NONE

R. Migues %—-

WATER

-~

| wiBisl B >  PRESSURE "
E{ o YowZ wi TESTS e TES ON:

Bl (ol IEnl8E - 2] o ELEV. DESCRIPTION AND CLASSIFICATION |WATER LEUELS,

: %'z wg3 o3 Pl B 1EL2 WATER RETURN,
% g4/&819 5 x 85e| Bw |Has CHARACTER OF
%3 ,,o 13} < g g_u; F £ DRILLING, ETC.

1. 0.9 00-18Ft. ~SC).
g Grayish brown l‘gsg;ig Ee- to v Borehole advanced
85710 | 0.9 _ 3 coarse-grained, humus i 06-11.0 Ft. mx‘n‘}cs Xi
41 split-spoon samplers
85 1.0 | .1 0.3-0.8 Ft. Moderats brown (SYR(IG) and LU solid-stem
1 augers.
55130 [ 0.5 FIN 1.6 - 49 Ft. Dar,
. i ¢ 2 ysllowish brown 4/ 27, mottlcd with
grayish black “‘N Fine- to very
- - coarse-grained, o
il 1] - ANy a;[.%nc. Fys b Black, / Borehole was | eopied
L0 rownis ac. racuclogic sampie
SS[1.0 {09 -\ (EYR2 /1) with clay ("). clasts to 1.5 in. /— and tuﬁma-’ioggeg by
O TMA -Eberline, Co

S11.0 |10 N 5.5-79Ft. SW) Brownish 2.3-2.9 Ft. & 8.5-4.

- J {EYR4/1), fine- to medium-grain M Ft. Exceptionally
§811.0 | 1.0 easy advance;

. J §.9-7.2 Ft, Dark yellowish orange potential cavities or
S§ 1.0 | 1.0 1 YRGIG), mottled with light brown [} cavity with debris.

- 10 }, and clasts of Brunswick SS.
85|10 | 1.0 ] Augered to 8.0 Ft.

- - " Gamma-scanned to
7.2-7.9 Ft. Moderase yellowish brown 6.6 Ft.

%(\J"%?M) m;mﬁ glth hg}l:t brown
an rownis
ms/d gray

79 - 9.0 Ft. Cl (ML-CL). Pale
red d(lleRG mottled with moderate
reddish brown (10R4/6).

0 elllgtgu’;fo mx&fﬂ&lﬁ) very fine-

to

0.0 - 11.0 Ft, ML-CL).
Light brownish gray /1).

Bottom of borehole at 11.0 Ft.
Borehole backfilled mth xh 11/19/87.

Description and
classification of
soils by visual

examinstion.
SS = SPLIT SPOON; ST = SHELBY TUBE; |SITE . HOLE NO.
D = DENNISON; P = PITCHER; O » OTHER 106 Columbia Ln. (LODI) 1045R

A-5
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GEOLOGIC DRILL LOG

rao.lscr JOB NO. HEET NO. |HOLE NO.

FUSRAP 14501~138 1 oF 1 1046R
SITE ICOORD INATES GLE FROM HORIZBEARING
106 Columbiz Ln. (LODI) N 185 E 921 Vertical -
PEGUN ICOMPLETED PRILLER DRILL MAXE AND MODEL rlZE IOVERBURDEN 1!&( (F1.) |TOTAL DEPTH
11-20-87{11-20-87 G. Engel; BNL Tripod/Beaver 4" 17.0 17.0
ICORE RECOVERY (FT./X) [CORE BOXES PLESFL. TOP CASING OUND EL. EPTH/EL . GROUND WATER DEPTH/EL. TOP OF ROCK
| 12.6/74 14 / /
ISAMPLE MAMMER WEIGHT/FALL ICASING LEFT IN MOLE: DIA./LENGTH 'LNGED B8Y:
140 1b./18 in. NONE R. Migues %
T ol . = WATE - : N
EE wlol Zlwk| PRESSURE 0
Q| QI8 1o w)u: TESTS z e OTES ON:
M T e ELEv, DESCRIPTION AND CLRSSIFICATION |UATER LEVELS,
0] w3020 z Nk . E
gizigkied o8z OH 2 % TER RETURN,
uigElw xg 8&e| o |RES T K CHARACTER OF
Z|18750 B %2 @ En- FE ¢ DRILLING, ETC.
BS[10 (0% 7
- - étfl}\ to Borehole advanced
8516 |08 1y . 0-17.0 Ft. using 3.0
18 split-spoon samplers
TS| 08 N ©8-4.7Ft. Bi ), and 4.0" solid-stem
1Y Moderate brown 4/4) mottled with augers.
5120 [ 1.1 1T grayish brown (6YRS/2).
3 17 1.4-3.9 Ft. Moderate red (SR4/6).
g &
S]2.0 | 0.7 = % 15-2.0 Ft. Black (N1 nts (<0.25 Borehol
%) (L) tragments ( Fedhologically sampled
and gamma-logged by
- 8.0 and 4.7 Ft. Brunswick sandstone TMA -Eberline, Corp.
SS]10 (1.0 - fragments. .
85{10 |08 3 4.7 - 5.0 Ft. {SP). Dark veliowish
brown (10YR4€/2) mottled with dusky
S5§10 | 1.0 yellowish brown (10YR2/8) and very pale
R I (19 L orange (10YRS/2}; with debris.
8si{io |10 # . Augered and
o) §5.0- €8 Ft. 5 SSM-SC). gmunl-lu.nned to
SSj20 | 6.8 f Moderate ish brown {1 /6), fine- to .0 Ft.
7 medium-grained.
7 —
Z 8 =74 F4, CL). Very dusky red
SFo 10 f (10R2/2) yﬂfxn X (L Lbbng to 2.8 in.,
7 mottled with moderate reddish brown
SS{10 | 1.0 | (10R4/6).
%% ——
SS{1e [ 10 1 ¥ 7.4 -~ 7.8 Ft. {SC). Low recovery due to
. Brownish gray 471), mottied with cobbles and fragments
IO [10 § brownish black (§YR2/1}. of rock bloeking the
) sampler mouth.

7.8 ~ 8.2 Ft. BAND (SW). Medium gray

{N5), fine- to me ium)-gruined. Greenish
gray (BGY6/1) mottled with specks of ligh
olive ilOYE 4] and moderate red (5&4/63

2 - 8.4 Ft. (CL). Medium dark
gng; (N4¢) with two thin fine- to
medium-grained sand layers.

4 - 100Ft. SW). Brownish .
gray (§YR4/1}, very fine- to fine-grained.
100 - 16,0 !-‘t-._%]m %% ML-CL).
Light brownish gra 1), mottied
with medium daﬁ ;ny (N )

11,0-18.0 Ft. Pale red (SRGYH s mottled
with light brownish gray (5 /1); ‘varved’
with medium-grained mogderate red (5R4/6)
llmi grayish crange pink (6YR7/2) sand
syers.

ﬁ {180 - 17.0 Ft, ﬂw [SP). Grayiah
i orange pink coarsening with
i ﬁ:];tsng%:n coarse n/t ls.o‘ﬁ to pebbles

Description and

16.2-16.83 F't. Clayey silt. classification of
. soils by visual
16,3-17.0 Ft. Fine- to coarse-grained examination.

; pebbly sand with occasional basalt/diabase
‘ subrounded clasts (to 1.5 in.).

Bottom of borehole at 17.0 Ft.
Borehole backfilied with spoils 11/20/87

!SS = SPLIT SPOON; ST = SKELBY TUBE; {SITE HOLE ¥O.

D = DENNISON; P = PITCHER; O = OTHER 106 (é:olumb'l'a Ln. (LODI) 1046R
A-




CASING LEFT IN HOLE: DIA./LENGTH

]LWGED BY:

ROJECT OB NO. HEET NO. [|WOLE NO,
GEOLOG]C DRILL LOG r FUSRAP 4501-138 1 OF ] 1206R
BITE COORD INATES GLE FROM HORIZBEARING
106 Columbia Ln, (LODI) N1826 E 935 Vertical | eewe--
BEGUN COMPLETED PPRILLER DRILL MAKE AND MODEL 128 OVERBURDEN Ikocx (FT.) [TOTAL DEPTH
12-3-87|12-3-87 G. Engel; BNIL. Little Beaver r 4" 6.0 6.0
CORE RECOVERY (FT./X) JCORE BDXEEFA»LEleL. TOP CASING rm EL. [EPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
/ 0 §/ /
ISANPLE HAMMER WEIGHT/FALL

N/A NONE R. Migues Q’: i&w
o] o) 3 o =B WATER ' *

Bige ey e = (B
] " eLey, DESCRIPTION AND CLASSIFICATION {WATER LEVELS
O ol SwlE308 0, 5| o |u, 8 § TER RETURN,
g %5 z53 xﬁ HETARPRETE] g CHARACTER OF

g-|&c B a8 gnf T DRILLING, ETC.
AU[6.0

el

o
ERREm

0.0 B-WWN-
Borehole augered for -scanning

only. Ses log 1049R Ior geological

1]
data.

Borehole advanced
0-6.0 Ft. naing 4.0
in. sugers.

Borehole was
radiologically sampled

Bottom of borehole at 6.0 Ft.
Borehole backfilled with spoils, 12/8/87.

and gamma-logged by
TMA-Eberline?gCorp.

No deseription and
classification of

soiis by visual
examination.
S = SPLIT SPOON; ST = SHELBY TuBe; |SITE . HOLE NG.
F = DENNISON; P = PITCHER; O = OTHER 106 Columbia Ln. (LODI) 1206R

A-1



GEOLOGIC DRILL LOG

OB NO.

rno.\sm
FUSRAP 14501-13

HEET NO.
10 1

|HDLE ND.
1048R

COORD INATES

GLE FROM MOR]
Vertical

EARING

ITE
IS 106 Columbia Ln. (LODI)
GUN

LETED

EEI-ZO-S‘II 1-20-87

N1892 E 934
DRILLER DRILL MAKE AND MODEL TIZE OVERBURDEN
4" 9.0

lnou: (F1.)

TOTAL DEPTH
9 -0

ICORE RECOVERY (F7./X)

/

G. Engel: BNL Little Beaver
DEP‘;RIEL. GROUND WATER

CORE BOXESJSANPLETL. TOP CASING rw EL.

DEPTH/EL. TOP OF ROCK

A

LE HAMMER WEIGHT/FALL

N/A

Wi
ICASING LEFT IN HOLE: DIA./LENGTH le BY:
NONE R. Migues

ORE

WATER ’ - pr
TESTS x

T

i

0

SAMPLE
BLOWS “N*
% CORE
RECOVERY

BAMPLE REC.
CORE_REC,

DESCRIPTION AND CLASSIFICATION

GRAPHICS

[ Ezz. E
0 [t
-

TES ON:
WATER LEVELS,
WATER RETURN,
CHARACTER OF
DRILLING, ETC.

2% vt

9.0

0.0 - 8.0 ¥'t,
. » only 2 Ft, trom
'his hole was Beaver-augersd only,

for use as a gamma-scan hole.

otete

Borehole advanced
-l?do l:: using 4.0"
solid-stem augers, _
only.

Borehole was
Eu'.'xmn -logged b
tobg[A Eber ine, Corp.

Bottom of borehole at 9.0 Ft.
Borehole backfilied with lpoih 11/20/87.

Borehole waz not
sampled due to the
%ronm:ty of 1041R.

his hole was to
determine if
contamination
continued under the
house.

Description and
cisssification of
soils by visual

examination.

gs = SPLIT SPOON; ST

= DENNISON; P = PITCHER; © = OTHER

= SHELBY TUBE; |SITE

106 Columbia Ln. (LODI)

HOLE NO.

1048R

A-8




OJECT JOB NO. HEET NO. |HOLE WO.
— GEOLOGIC DRILL LOG f' FUSRAP 4501-138 1 oF 1 | 1042R
17E JCOORD INATES GLE FROM HORI NG
: 106 Columbia Ln. (LODI) N 1,811 E 937 Vertical ——m———
L GUN COMPLETED DRILLER PRILL MAKE AND MODEL 1ZE  [OVERBURDEN (FT.) [TOTAL OEPTH
1-18-8711-18-87 G. Engel; BNL Tripod/Beaver J‘ 4" 12 .6 rﬁ 12.6
E RECOVERY (FT./X) [CORE BOXES[SAMPLES[EL. TOP CASING [GROUND EL. PTH/EL. GROUND WATE PEPTH/EL. TOP OF ROCK
7.9/63 9 r rz 3.1/ 11718787 "

[SAMPLE MAMMER WEIGHT/FALL

140 1b./18 in.

ING LEFT IN HOLE: DIA./LENGTH [LOGGED BY:

NONE

R. Migues %

TES ON:

WATER RETURN,
ACTER OF
RILLING, ETC.

. A . WART
: g&- §§ g g wZ EE PRESSURE b4 <
— t w .
'S Illa En 88 o Z| o ELEV. E S PESCRIPTION AND CLASSIFICATION [WUATER LEVELS,
\ we3 > E
< < Q \ .
o6 5 8 5alp Bax | 3| 2ad :
— L 1 og
[B511.0 | 08 = 0.0, 0S¥ ,,')Mﬁl‘,}' o
- usky owish brown , fine-
B85 (1.0 | 1.0 -\ medinnignhod. bumus, /-
‘ B5[10 [ 10 It 03-33Ft. isc SM).
- T0 0% g e rained with penbles (¢ VS pee
- 3 u an
N 41 dutl o! Su ° )
L 8-}
- §5]2.0 [ 0.7 1 £5.0 Fi. Concrete fragments.
- i 6.8-7.0 Ft. Siudgy sand; brownish biack
. §si2.0 [1.0 g (& 1), ﬁne-dgvery coarse-grained.
- 84-28 -7.0 Ft.
=TT Ti% ¥ _‘ss Ft. Same :LBB T0F fa
10.] b
(§5[1.6 | 0.7 ﬂ (N (SY(/ 1) mottle !(nth)multl-coq"red streaks,
- T I CEETXIN
R mottled with
] : modcnte (5 4/6); |ludrey
8.9 -126 Pale red
. smes) i ] i A SAND (M), Pals
Also a few layers of moderste
rown (5YRS/4) with ve

fine
cross-bedding; graded ding.

Bottom of borehole at 12,6 Ft.
Borehole backfiiled with lpoxh 11/18/87.

Borshole advanced
0-12.€ Ft. using 3.0"

split-spoon samplers
l.nd 4.0" solid-stem
sugers.

Borehole was
nc‘iimlog'le;!l)i umgled
an a-logge
TMA‘m 5%

Eberline, Corp

9 1 Pt Groundwater

Augered to 5.0 Ft.
Gamma-scanned to
3.5 Ft.

Low recovery due to
cobbles and fragments|
of rock blocking the
sampler mouth.

Daescription and
classification of

_F

soils by visual
examination.

= SPLIT SPOON; ST = SHELBY TuBg; [SITE . HOLE NO.

= DENNISON; P = PITCHER; O = OTHER 106 Columbia Ln. (LODI) 1042R

A-9



-

DRILL L rno.lex:t I0B NO. HEET NO. JHOLE NO.
GEOLOGIC 0G FUSRAP 4501-138 1 o 1 | 1041R
ISITE . COORD INATES GLE FROM MORIZBEARING
106 Columbia Ln. (LODI) N 1,853 E 948 Vertical ceewee
EGUN COMPLETED [RILLER DRILL MAKE AND MODEL 12E  JOVERBURDEM ]uou: (FT.) [TOTAL DEPI
1-18-8711-18-87 G. Engel; BNI. Tripod/Beaver 4" 11.0 11.0
ICORE RECOVERY (FT./X) JCORE BOXES[SAMPLESEL, TOP CASING r.kouun EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
9.5/86 11 ; /
[SANPLE WAMMER WEIGHT/FALL  [CASING LEFT IN MOLE: DIA./LENGTH Immso BY: W@L
140 1b./18 in. NONE R. Migues
ot [ e WATER - .
Wighes|, = I.IJE PRESSURE
Slew/ Y (N E TESTS E . TES ON:
ML m“;i_,, 822l < ELEV. DESCRIPTION AND CLASSIFICATION |UATER LEVELS,
o |eiz|FEd ORia s ol § WATER RETURN,
% gm gmﬂ *@ OHL| we | HRK CHARACTER OF
»3|5-jgio “ofg|F T DRILLING, ETC.
55710 | 09 = N~ 0.0- 03 ft. Bi "(CL-ML).
% Grayish brown e- to Borshole advanced
8510 |09 um-grained, humns. 0-11.0 Ft. wsing 3.0"
P e J |eplit- n samplers
10|03 03 -3 Ft. {CL-8C). md 4. 3 sclid-stem
y Moderate , fine- to
SSI0 1.0 o t jum-
SS(10 | 1.0 - 2 3235 Ft. Mottled with dark yallowisk
e 1l  brown (10YR4/2).
1.0 §{ 1.0 SR Borehole was
S5 o8 1 85-44 g“}e A f.lé) %h h:uohveh rs%nolomcsll)i sam i;d
. 8 W, -
F5e f1) 6/ 1) mottied with yellowish gray | | and gaimms-logged by
55110 | 1.0
— - 3.5-3.6; 3.8-4.0 Ft. Some sand; dusky
SSII0 |10 yellowiih brown (10YRZ/2), fine- to M
FS[10 10 N cornec® 1
4.0-4.2 Ft. Brownish black L
. SS 10 | 0.8 mottled with moderate red (bR4 Augered to 5.0 Ft.
. — Gamma-scanned to
44 - 7.8 F¢. (sp) Pale yellowuh [18.5 Ft.
brown (10 mottied with dusky
yellowish brown 10YR2/2), fine- to
coarse-grained.
5.2-5.4 Ft. Brunswick sandstone clast.
6.7-7.2 Ft. Medium dark N4) mottled
with light olive gray (5Y5 fn v (N4)
7.2- 78 Ft. Medium gray (N5).
%7 CLAY (CL). Pale red
SRSAG) mottled with dark yellowuh orange
EIOY /6) and moderate red (6R4/6).
5.0 - 1! 0 Ft. SA.?% (SW). Medium i
(‘06) mott e wtwde.nd (5R§/2),
9.6-11.0 Ft. Pale red (ERE/2), very fine-
to fine-grained.
Bottom of borehole at 11.0 Ft.
Borehole backfilied with spoils, 11/18/87.
Description and
classification of
soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
Er DENNISON; P = PITCHER; O = OTHER 106 Columbia Ln. (LODI) 1041R

A-10



ROJECT JOB NO. HEET NO. [HOLE NDO.
GEOLOGIC DRILL LOG | FUSRAP 4501-138 1 oF 1 | 1049R
SITE COORD INATES GLE FROM HORIZBEARING
106 Columbis Ln. (L.ODI) N 1,820 E 954 Yertical T —————
3EGUN ICOMPLETED [DRILLER DRILL MAKE AND MODEL 12€ OVERBURDEN IROCK (FT.) [TOTAL DEPTH
1-30-8711-30-87 G. Engel; BNI. Little Beaver 4" 6.0 6.0
ORE RECOVERY (FT./%) [CORE Boxsslsmm.ssrt.. TOP CASING EL. DEP\}HIEL. GROUND WATER DEPTH/EL. TOP OF ROCK
7 i
SAMPLE WAMMER WEIGHT/FALL SING LEFT IN HOLE: DIA./LENGTH lwcesn BY: .
N/A NONE R. Mlgues %
8|Sl '(5 .2 PﬂuEesTSEU%E
7% | BlE | Eliuf(uk ST £ 8 NOTES ON:
= 8 w Em g: . ELEV., DESCRIPTION AND CLASSIFICATION [WATER LEVELS
F gz ggggg Pzl O (Y22 & [ WATER RETURN,
Nwion% 0 |- v CHARACTER OF
% g-|gc| & & S"g Eg: FE & DRILLING, ETC.
AU|E0 Z AND (5C). Logged
o ; geciogist not present Borehole advanced
- 0P ang 11
¥ sold gers,
5.
Borehole was
- K/ BE-60Fi [Approx.) Tarry. oilysand,  f gamma-log edb
MA EberlE
Bottom of boring at 6.0 F
Borehole bukﬁlfcd with lpOlll 11/30/87. A.uzer refusa] at 6.0

Ft. Probable rock or
concrete block.

Description and
classification of
scils by visual

examination.
. . = . 0.
et e sronn pe ot~ 106 Columbia Ln. (LODI) " 1049R

A”ll \




ROJECT JOB NO. HEET NO. {HOLE NO.
GEOLOGIC DRILLLOG [ FUSRAP 14501-138 1 or 1 | 1205R
SITE [COORD INATES ANGLE FROM HORIZBEARING
106 Columbia Ln. (LODI) N 1,796 E 961 Yertical ——————
SEGUN COMPLETED DRILLER PRILL NAKE AND MCOEL 128 OYERBURDEN ROCK (FT.) {TOTAL DEPIH
12-3-87(12-3-87 G. Engel; BNI. Little Beaver 4" 8.0 8.0
CORE RECOVERY (FT./X) [CORE EQXES SAMPLESIEL. TOP CASING OUND EL. DEP'I)HIEL. GROUND MWATER DEPTH/EL. TOP OF ROCK
/ 0 i /
SAMPLE MAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH ]LMGED BY:
N/A NONE R. Migues
W, 3. WATER
of 2w & wZlul| PRESSURE b
S a0/ F ew STS = NOTES ON:
Ol &n|Q=2 .o ELEV. DESCRIPTION AND CLASSIFICATION JWATER LEVELS
'n w 83 QO m z (1] . o E ’
8o Lz gilagl ol Rz 0% |Hz2 TR WATER RETURN,
22| Zjui g &le Jixw 3.-;0; Wo | HR o 4 CHARACTER OF
allaw{gol o| &g £ DRILLING, ETC.
AUj6.0 0.0 - 6.0 Ft.
. rehole auge a-scanning Borshole advanced
only. Sselog IMQR or geological d;ta 0-8.0 Ft. wing 4.0
X in. augers.
x
R
s
P
e Borehole was
- o radiclogically sampled
and gamma-logged by
Bottom of borehole at 8.0 Ft. TMA-Eberline, Corp.
Borehole backfilled with spoils, 12/8/87.
No description and
classification of
soils by visual
examination.
§ = SPLIT SPOON; ST = SHELBY TUBE; {SITE . HOLE NO.
= DENKISON; P = PITCHER; O = OTHER 106 Columbia Ln. (LOD') 1205R
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LES[EL. TOP CASING OUND EL.

DEP‘I}HIEL. GROUND WATER

Vi

ROJECT JOB NO. HEET NO. HOLE KO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 of 3 ] 1097R
ISITE JCOORD INATES GLE FROM HORIZABEARING
106 Columbia Ln, (LODI) N 1,808 E 961 Verticsl T ceemaa
EGUN COMPLETED PRILLER DRILL MAKE AND MODEL 12E OVERBURDEN OCK (FT.) |[TOTAL DEPTH
1-30-87111-30-87] _ G. Engel; BNI Minuteman Auger r - 9.0 r 9.0
CORE RECOVERY (FT./X) [CORE BOXES DEPTN/EL. TOP OF ROCK

/

/
[SAMPLE WAMMER WEIGHT/FALL

CASING LEFT IN WOLE: DIA./LENGTH lmcnsn BY: Q%J{
N/A NONE R. Migues
£
3 WATER - :
. Q) of = »

;E,E e 5 4 : s ON:
] 8 W %m (== .o ELEV. DESCRIPTION AND CLASSIFICATION |[WATER LEVELS,
o . mcgog nz’f oW TER RETURN,

I bEl50lxp) 832 | Uo [RES CHARACTER OF

o~|glo B &g EclF * DRILLING, ETC.

5§

B °'°£ 8.0 ﬂ.{ W
ot () O v¢ contamination
l : oy erred fro

geologic description can be inf
sdjscent borsholes 1042R and 1045KR.

data;
m

Borehole advanced
0-9.0 Ft. using 4.0
in. sugers.

Borehole was
radiologicaliy sampled
and gamma-logged by
TMA-Eberline, Corp.

Bottom of borehole at 8.0 Ft.
Borehole backfilled with spoils, 11/30/87.

8.0 Ft. Unusually
hieh toxic reading on
OVA.

Gamma-scanned to
8.0 Ft.

No description and
classification of

soils by visual
examination.
S = SPLIT SPOON; ST = SHELBY TuBk; {SITE . HOLE NO.
F = DENNISON; P = PITCHER: O = OTHER 106 Columbia Ln. {LODI) 1097R
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GEOLOGIC DRILL LOG rnoascr JJOB RD. REET NO. [HOLE NO.
. FUSRAP 14503-138 1 oF 1 1174R
SITE COORD INATES ANGLE FROM HOR1ZBEARING
. Brook St. (LODI) N 1906 E 975 Vertical ——————
BEGUN COMPLETED [DRILLER RILL MAKE AND MOCEL IZE  |OVERBURDEK  [ROCK (FT.) [TOTAL DEPTH
11-25-87{11-25-87 E.D.1. Mobile B-57 6.5" 8.0 8.0
'CORE RECOVERY (FT./X} |[CORE BOXES|SAMPLES[EL. TOP CASING |GROUND EL. JEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
1.5/19 4 y /

SAMPLE HAMNER WEIGHT/FALL  [CASING LEFT TN WOLE: DIA. /LENGTH ILosceo BY:

3140 1bs./ 30 in. NONE David Harnish

dot tarJd . WATER N
% wol,z E PRESSURE 1]

- e lll TESTS s NOTES ON:

g Ol 1&n|@=2 el o ELEV. E E DESCRIPTION AND CLASSIFICATION (WATER LEVELS,
Sl |owiEZ(CR 0 S on ju_ . : WATER RETURN
golglzldkgd ol gz 7| B 1822 8 ]g !
£3| 25 2150 3=l oL | we | WEE 4 CHARACTER OF
aTs-jgio| & o|fs " = © DRILLING, ETC.
S5(2.0 | 0.0] 28-22 0.0 - 40Ft. 8i Borehole advanced

13-11 FILL (SM, . .10-10 Ft. with 6.5"
0.0-1.0 Ft. Silty GRAVEL, angular basalt | upers ¥ -stem
- anguiar Das
&) 1.5 4-4-% gravel, black 'ty ! ft ofhroken guvel
10 on top of 2* of
1.9-4.0 Ft. Silty SAND, yellowish brown, asp i
- Bormg radiologically
i -4 : O io¥Ry/S dars veadish el ged b
5.} AT ish gray . amma-~iogged by
: LSYntlzhdownwucf p is dark yellowish ?['MA Eberline, Corp.
i rown (10YR4/4) £rom xron stain; faint
sS |20 §-17 laminations.
18-19 J
Bottom of borehole at 8.0 ft
Borehole backfilled with lpoxh 11/25/87.
Classification and
identification of
samples by visual
examination.
§ = SPLIT SPOON; ST = SHELBY TuBE; |SITE HOLE NO.
= DENNISON; P = PITCHER; O = OTHER Brook St. {LODI) 1174R
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