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cm centimeter
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ft foot
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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
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,
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 guidelines.

1.3 SUMMARY

This report details the procedures and results of the
radiological characterization of the property at 160 and

174 Essex Street (Figure 1-2) in Lodi, New Jersey, which was
conducted in November 1987. Additional data was obtained in
October 19588.

Ultimately, the data generated during the radiological
characterization will be used to define the complete scope of
remedial action necessary to release the site.

The commercial properties at 160 and 174 Essex Street consist of
a gravel surfaced vacant lot used as a parking lot (160 Essex
Street), and a one story stucco building surrounded by an asphalt
paved area (174 Essex Street) occupied by the National Community
Bank. The properties are situated in a heavily commercialized
area along a major thoroughfare (Essex Street) that forms the
boundary between the Boroughs of Lodi and Maywood. The
properties lie on the Lodi side of Essex Street and are bordered
by commercial properties to the north and northwest, an
interstate highway to the south, and a military reserve facility
to the east. Entrance to the properties is from Essex Street.
Access to the properties to conduct radiological characterization
was extremely restricted. All work activities were performed
during non-business hours on weekdays or on weekends. Access to
the interior of the bank building was prohibited, therefore
interior measurements could not be made.
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FIGURE 1-2 LOCATION OF 160 AND 174 ESSEX STREET
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This characterization confirmed that thorium-232 is the primary
radioactive contaminant at this property. Results of surface
soil samples for 160 and 174 Essex Street showed maximum
concentrations of thorium-232 and radium-226 to be less than 3.0
and 1.2 pCi/g, respectively. The maximum concentration of
uranium-238 in surface soil samples was less than 10.1 pci/g._

Subsurface soil sample concentrations ranged from

0.7 to 4.6 pCi/g for thorium-232 and from 0.5 to 1.1 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 4.5
to less than 7.2 pCi/g. Because the major contaminants at the
vicinity properties are thorium and radium, the decontamination
guidelines provide the appropriate guidance for the cleanup
activities. DOE believes that these 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 1.83 m (6.0 ft).

Exterior gamma radiation exposure rates ranged from 5 to 8 uR/h,
including background. No indoor measurements could be obtained
because of restricted access to the building.

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 properties located at 160 and 174 Essex
Street. This contamination is primarily subsurface contamination
ranging from a depth of 15.2 em (0.5 in.) to 1.83 m (6.0 ft). 1In
addition, the contamination appears to be located mainly on the
160 Essex Street property (area used for parking) and there is a
high probability that the contamination extends beneath the
street in front of that property. There is a smaller area of
contamination in the southeast corner of the 174 Essex Street
property. The total affected area is estimated to be
approximately 15 percent of the properties. 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.

It is known from review of aerial photographs prior to the
construction of the bank building that the original channel of
Lodi Brook flowed through these properties. The former channel
was realigned prior to and during commercial development of the
area. A portion of the present day realigned channel can be seen
above ground in an open culvert at the rear of the 160 Essex
Street property near the interstate. The channel is contained,
to this point, in buried conduit from a point above ground along
New Jersey Route 17 in the Borough of Haywood, passing beneath
commercial property in Maywood, Essex Street and the parking
area at 160 Essex Street where it surfaces in the open culvert.
It then flows into buried conduit and passes beneath the
interstate.



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. Subsequently, 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 proceésing coperations were moved from the company's
property and used as mulch and fill in nearby low-lying areas.
The £ill 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 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 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
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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 Chemical Company (now called the Stepan Company)
purchased Maywood Chemical Works in 1959. The'stepan Company
itself has never been involved in the manufacture or processing
of any radioactive materials (Ref. 5).

2.1 EVIOUS IOLOGICAL VEYS

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-mi2’
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).

aerial survey was

June 1984--In June 1984, Oak Ridge National Laboratory (ORNL)
conducted a "drive-by" survey of Lodi using its
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"scanning van." Although not comprehensive, the survey
indicated areas reguiring 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 and 9).

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

mbui:wlinitbrﬁwlmudndia:bndouncolvodbylnindwwrMmbOrdﬂwmml public is
mremvyr.

SOIL GUIDELINES
Radionuclide Soll Concentration (pClUg) Above Background®b+
Radium-226 5 pCigg when averaged over the first 15 cm of soil below
Radium-228 the surface; 15 pCi/g when averaged over any 15-cm-thick
Thorium-230 . : soll layer below the surface layer.
Thorium-232 ‘
~ Other Radionuclides Soil guidaelines will be calculated on a site-specific

basis using the DOE manual developed for this use.

STRUCTURE GUIDELINES
Alrborne Radon Decay Products

Ganeric guidelines for concentrations of airborne radon decay products shall apply to existing occupied or
habitable structures on private property that has no radiological restrictions on its usa; structures that wili be
demolished or buried are exciuded. The applicable generic guideline (40 CFR 192) is: In any occupied or
habitable building, the objective of remedial action shall be, and reasonable effort shall be made to achieve, an
annual average {or equivalent) radon decay product concentration {including background) not to exceed 0.02
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 radioactive materials are not the cause.

External Gamma Radlation

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

Indoor/Qutdoor Structure Surface Contamination

Allowsble Surface Residual Contamination®

. (dpm/100 em?)

Radionuclide' AverageSt Maximum™  Removable™
Transuranics, Ra-226, Ra-228, Th-230, Th-228 ' 100 300 20
Pa-231, Ac-227, 1125, 1-129
Th-Natural, Th-232, Sr-80, Ra-223, Ra-224 1,000 3,000 200
U-232, 1126, 131, 133
U-Natural, U-235, U-238, and associated decay products 5000 a 15,000 a 1,000 a
Beta-gamma emitiers (radionuciides with decay §,000 8-y 15,0008-y 10008 -y

modas other than aipha emission or spontanecus
fission) except $r-90 and others noted above

10



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. I 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. #f other mixtures of
radionuclides occur, the concentrations of individual radionuciides shall be reduced so that 1) the dose for the
mixtures will not exceed the basic dose kmit, or 2) the sum of ratios of the soil concentration of each radionudiide
1 the allowable limit for that radionuclide will not exceed 1 (Cunity™).

Mwmlimmmdmmmmmmmmmw1mmu
{ayer to any depth and over any contiguous 100-m? surface area.

“Localized concentrations in excess of these limits are aflowable, provided that the concentration over a
100-m* area does not exceed these limits. In addition, every reasonable effort shall be made to remove any
ﬁrg“dmdmmm“mdssomummwmwmmmwmmm

"Aworkinglevol (WL) is any combination of short-ived 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 correcting the counts per minute observed by an appropriate detector for background, efficiency,
and gecmetric factors associated with the instrumentation.

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

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

Phe 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.

*The maximum contamination level applies to an area of not more than 100 cm2,

Hhe amount of removable radioactive 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 radioactive
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.

0400-0860.2 11
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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 reguired 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
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.

o Protective Clething/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.

o 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, radioactive material,
chenicals, 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
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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 FIELD RADIOLOGICAL 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



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. 10).

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 28 boreholes

(Figure 4-1), using either a 7.6-cm- (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 geclogical 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 gquideline for thorium-232. This
relationship has also been corroborated by results from
previous characterizations where thorium-232 was found
(Ref. 10).

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 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 data as well as data from previous surveys
(Refs. 5, 6, 7, 8, and 9), the locations of biased surface
soil samples wére selected to better define the limits of
contamination. Surface soil samples were taken at ten
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 twenty-

six 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 soil samples.

17
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4.2 BUILDING RADIQLOGICAL CHARACTERIZATION

Access to the properties at 160 and 174 Essex Street was
extremely limited because of heavy traffic during business
hours. Because access was prohibited to the building, this
element of the characterization activities was not performed.

Exterior gamma exposure rate measurements were made at eight
locations throughout the property grid system. To obtain
these measurements, either a 5.0~ by 5.0-cm (2~ by 2«in.)
thallium-activated sodium icdide 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 twc
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 measurements on the property
ranged from 5,000 cpm 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 (0.5 in.))
were taken at ten locations on the properties (Figure 4-2).
These samples were analyzed for thorium-232, uranium-238, and
radium=-226. The concentrations in these samples ranged from
3.5 to less than 8.7 pCi/g for uranium-238, from less than
0.7 to less than 2.1 pCi/g for thorium-232, and from less
than 0.5 to less than 1.4 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 guidelines (5 pCi/g plus background of 1 pCi/g for
surface soils) with a maximum concentration of less than

2.1 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
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techniques 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 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
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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 $-2 showed a range from 4,000 cpm to
50,000 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 [taken at
depths from 15.2 to 30.4 cm (0.5 to 1.0 ft)] indicated
uranium-238 concentrations ranging from less than 1.0 to
7.2 pCi/g, thorium=-232 concentrations ranging from

0.5 to 11.9 pCi/g, and radium=-226 concentrations ranging from
0.4 to 3.2 pCi/g.

On the basis of near-surface gamma radiation measurements,
surface and subsurface soil sample analyses, and downhcle
gamma logging, contamination on this property is believed to
consist primarily of subsurface contamination at depths
ranging from 15.2 cm (0.5 in.) to 1.83 m (6.0 ft). The areas
of subsurface contamination are shown in Figure 5-1. The
subsurface contamination appears to be primarily on the 160
Essex Street property and there is a high probability that it
extends beneath the street in front of that property. There
is a smaller area of subsurface contamination in the
southeast corner of the 174 Essex Street property that may
extend beneath a small, concrete utilities building.
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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 and commercial properties
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 160 and 174 Essex Street.
Thus, the elevated gamma readings shown on gamma logs fronm
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
technigques, and safety procedures.

5.2 BUILDING RADIOIOGICAL, CHARACTERIZATION

No indoor measurements were obtained because of restricted
access to the building.

Exterior gamma radiation exposure rate measurements ranged
from 5 to 8 uR/h, including background. These results can be
found in Table 5-3. The average exposure rate for these
properties is 6 uR/h, which is less than the average background
exposure rate of 9 uR/h (Ref. 1l1). Therefore, the occupants of
the bank receive no dose in excess of average background as a
result of contamination on these properties.
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Based on the above information, the exposure rates at this
property are within DOE guidelines. Further, it should be
emphasized that natural background exposure rates vary widely
across the Unites States and are often significantly higher
than average background for this area.
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TABLE 5-1
SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SOIL

FOR 160 AND 174 ESSEX STREET

Page 1 of 7

—Coordinates® Depth — Concentration (pCi/g + 2 sigma)

East North (ft) Uranium-238 Radium-226 Thorium~-232
3984 2215 0.0 - 1.0 < 4.9 < 1.3 < 1.9
3984 2215 4.0 - 5.0 < 6.0 < 1.5 < 1.8
3984 2215 8.0 - 9.0 < 3.8 < 1.1 < 1.7
3984 221% 9.0 - 10.0 < 4.3 < 1.1 < 1.7
3988 2305 0.0 - 1.0 < 4.3 < 1.0 < 1.5
3988 2305 1.0 -~ 2,2 < 3.6 < 0.9 < 1.6
3988 2305 2.2 - 2.5 < 4.6 < 1.3 < 1.9
3988 2305 2.5 - 2.6 < 4.5 < 1.2 < 1.2
3988 2305 2.6 - 3.3 < 4.0 < 1.1 < 1.1
3988 2305 3.3 - 4.5 < 4.2 < 1.1 < 1.5
3988 2305 4.5 - 5.5 < 4.1 < 1.2 < 1.3
3988 2305 5.1 - 6.4 < 3.8 < 1.0 < 1.3
3988 2305 6.4 - 6.9 < 3.1 < 0.8 < 1.6
3988 2305 6.9 - 7.9 < 3.0 < 0.7 < 1.1
3988 2305 7.9 - 8.5 < 4.6 < 1.2 < 1.7
3988 2305 8.5 - 9.5 < 2.9 < 0.8 < 1.3
3988 2305 9.5 - 10.5 < 2.6 < 0.7 < 1.3
3988 2305 10.5 - 11.5 < 2.4 < 0.7 < 1.0
3988 2305 11.5 - 12.5 < 2.9 < 0.8 < 1.1
3988 2305 12.5 - 13.3 < 3.0 < 0.6 < 1.1
3988 2305 13.3 - 14.5 < 3.6 < 0.8 < 1.3
3988 2305 14.3 - 15.1 < 2.9 < 0.8 < 1.0
4019 2051 0.0 - 0.5 < 2.0 0.7 ¢ 0.2 1.2 ¢ 0.5
4019 2051 0.5 - 1.0 < 2.0 < 1.0 < 1.0
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TABLE 5-1

(continued)

Page 3 of 7
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TABLE 5-1

(continued)
Page 7 of 7

Coordinates® Depth ncentratio )

East North (ft) Uranium-238 Radium-226 Thorium-232
4296 2394 2.5 - 3.0 < 3.0 < 1.0
4296 2394 4.0 - 4.5 2.8 + 2.8 0.6 1.7 +
4296 2394 4.5 - 5.0 < 2.0 0.1 < 1.0
4296 2394 5.0 -~ 5.5 < 2.0 0.1 0.7 b 4
4296 2394 5.5 - 6.0 < 2.0 1.0 < 1.0
4296 2394 6.0 -~ 6.5 < 1.0 + 0.1 0.5 - 4
4296 2394 6.5 - 7.0 1.2 + 1.0 + 0.1 < 1.0
4296 2394 7.0 - 7.5 < 2.0 ¥ 0.1 0.6 t+
4296 2394 7.5 - 8.0 < 3.0 0.3 1.0 +
4300 2104 0.0 - 0 < 3.6 0.9 < 1.2
4300 2104 1.0 - 0 < 6.2 1.2 < 1.6
4300 2104 2.0 - 8 < 3.7 0.9 < 1.2
4300 2104 3.4 ~ 9 < 7.0 0.8 < 1.6
4329 2476 0.0 - 0.5 < 4.3 < 0.8 < 1.1
4329 2476 0.0 - 2.0 < 6.6 < 1.2 < 1.6
4329 2476 2.0 - 3.0 < 4.3 < 0.8 < 1.2
4329 2476 3.0 - 4.0 < 4.7 < 0.8 < 1.3
4329 2476 4.0 - 5.0 < 4.6 < 0.8 < 1.2
4329 2476 5.0 -« 6.0 < 3.6 < 0.8 < 1.0
4329 2476 6.0 - 8.0 < 4.2 < 0.8 < 1.4

asampling locations are shown in Figure 4-2.

bNo so0il data was obtained for Borehole 1100R (E 3958, N 2152).
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TABLE 5-2
DOWNHOLE GAMMA LOGGING RESULTS
FOR 160 AND 174 ESSEX STREET

Page 1 of 11

__Coordinates® DepthP count Rate®
East North (£ft) (cpm)
Borehole 1100Rd

3958 2152 0.5 10000
3958 2152 1.0 10000
3958 - 2152 1.5 9000
3958 © 2152 2.0 13000
3958 2152 2.5 13000
3958 2152 3.0 14000
3958 2152 3.5 15000
3958 2152 4.0 13000
3958 2152 4.5 14000
3958 2152 5.0 13000
3958 2152 5.5 13000
3958 2152 6.0 13000
3958 2152 6.5 13000
Borehole 1;173‘3

3984 2215 0.5 7000
3984 2215 1.0 10000
3984 2215 1.5 11000
3984 2215 2.0 11000
3984 2215 2.5 10000
3984 2215 3.0 10000
3984 2215 3.5 10000
3984 2215 4.0 10000
3984 2215 4.5 10000
3984 . 2215 5.0 9000
3984 2215 5.5 10000
3984 2215 6.0 8000
3984 2215 6.5 8000
3984 2215 7.0 9000
3984 2215 7.5 10000
3984 2215 8.0 10000
Borehole 1g§§Bd

3988 2305 0.5 10000
3988 2305 1.0 14000
3988 2305 1.5 14000



TABLE 5~-2

(continued)
Page 2 of 11
__Coordinates® _ DepthP Count RateC
East North (ft) (cpm)
Borehole 2051RY
4019 2052 0.5 9000
4019 2052 1.0 10000
4019 2052 1.5 12000
4019 2052 2.0 11000
4019 ’ 2052 2.5 13000
4019 ’ 2052 3.0 12000
4019 2052 3.5 12000
4019 2052 4.0 13000
4019 2052 4.5 13000
4019 2052 5.0 12000
4019 2052 5.5 13000
4019 2052 6.0 13000
4019 2052 6.5 14000
4019 2052 7.0 16000
Borehole 1124Rd
4020 2347 0.5 12000
4020 2347 1.0 14000
4020 2347 1.5 18000
4020 2347 2.0 18000
4020 2347 2.5 16000
4020 2347 3.0 17000
4020 2347 3.5 14000
4020 2347 4.0 13000
4020 2347 4.5 12000
4020 2347 5.0 11000
4020 2347 5.5 10000
4020 2347 6.0 11000
4020 2347 6.5 11000
Borehole llgggd
4026 2079 0.5 36000
4026 2079 1.0 36000
4026 2079 1.5 36000
PBorehole 111§Rd
4041 2147 0.5 6000
4041 2147 1.0 10000
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TABLE 5-2

{(continued)
Page 3 of 11

a Depth?P Count Rate®

East North (£t) (cpm)
Borehole 1116R (continued)@
4041 2147 1.5 10000
4041 2147 2.0 10000
4041 2147 2.5 10000
4041 2147 3.0 12000
4041 2147 3.5 11000
4041 2147 4.0 10000
4041 2147 4.5 10000
4041 2147 5.0 7000
4041 2147 5.5 8000
4041 2147 6.0 10000
4041 2147 6.5 12000
4041 2147 7.0 12000
Borehole 20;93d
4068 2095 0.5 8000
4068 2095 1.0 7000
4068 2095 1.5 8000
4068 2095 2.0 9000
4068 2095 2.5 12000
4068 2095 3.0 14000
4068 2095 3.5 15000
4068 2095 4.0 16000
4068 2095 4.5 16000
4068 2095 5.0 16000
4068 2095 5.5 16000
4068 2095 6.0 15000
4068 2095 6.5 15000
4068 2095 7.0 14000
4068 2095 7.5 13000
4068 2095 8.0 15000
4068 2095 8.5 15000
4068 2095 9.0 16000
4068 2095 9.5 16000
Borehole 1126RY
4068 2408 0.5 12000
4068 2408 1.0 14000
4068 2408 1.5 18000
4068 2408 2.0 18000
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TABLE 5-2

(continued)
Page 4 of 11
__Coordinates® Depth® Count RateS
East North (ft) {cpm)
Borehole 1126R (continued)d
4068 2408 2.5 16000
4068 2408 3.0 17000
4068 2408 3.5 14000
4068 2408 4.0 13000
4068 2408 4.5 12000
4068 2408 5.0 11000
4068 2408 5.5 10000
4068 2408 6.0 11000
4068 2408 6.5 11000
Borehole 112§gd
4075 2365 0.5 8000
4075 2365 1.0 10000
4075 2365 1.5 11000
4075 2365 2.0 12000
4075 2365 2.5 13000
4075 2365 3.0 17000
4075 2365 3.5 17000
4075 2365 4.0 15000
4075 2365 4.5 13000
4075 2365 5.0 10000
4075 2365 5.5 9000
Borehole 1;27Bd
4078 2482 0.5 13000
4078 2482 1.0 17000
4078 2482 1.% 15000
4078 2482 2.0 13000
4078 2482 2.5 10000
4078 2482 3.0 11000
4078 2482 3.5 11000
4078 2482 4.0 11000
4078 2482 4.5 11000
4078 2482 5.0 11000
Borehole 11;§gd
4079 2273 0.5 7000
4079 2273 1.0 8000



TABLE 5-2

v oy

| S———
y .

(continued)

Page 5 of 11
__Coordinateg?® _ Depthb Count RateC
East North (ft) (cpm)
Borehole 1118R (continued)d

4079 2273 1.5 10000
4079 2273 2.0 12000
4079 2273 2.5 12000
4079 2273 3.0 13000
4079 2273 3.5 11000.
4079 2273 4.0 11000
4079 2273 4.5 11000
4079 2273 5.0 11000
4079 2273 5.5 12000
4079 2273 6.0 12000
4079 2273 6.5 13000
Borehole 1122Rd
4094 2025 0.5 $000
4094 2025 1.0 5000
4094 2025 1.5 €000
4094 2025 2.0 8000
4094 2025 2.5 11000
4094 2025 3.0 11000
4094 2025 3.5 12000
4094 2025 4.0 12000
4094 2025 4.5 12000
4094 2025 5.0 12000
4094 2025 5.5 11000

orehole 1123R4
4117 2327 0.5 4000
4117 2327 1.0 9000
4117 2327 1.5 10000
4117 ' 2327 2.0 10000
4117 2327 2.5 9000
4117 2327 3.0 11000
4117 2327 3.5 11000
4117 2327 4.0 11000
4117 2327 4.5 11000
4117 2327 5.0 11000
4117 2327 5.5 11000
4117 2327 6.0 12000
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TABLE 5-2

(continued)
Page 6 of 11

o a DepthP Count Rate®€

East North (£t) (cpm)
Borehole 1123R (gogtigdgg)d
4117 2327 6.5 12000
Borehole_1128RrY9
4138 2395 0.5 11000
4138 2395 1.0 14000
4138 2395 1.5 16000
4138 2395 2.0 22000
4138 2395 2.5 29000
4138 2395 3.0 28000
4138 2395 3.5 15000
4138 2395 4.0 10000
4138 2395 4.5 10000
4138 2395 5.0 10000
4138 2395 5.5 10000
4138 2395 6.0 11000
4138 2395 6.5 10000
Borehole ;;gng
4144 2482 0.5 5000
4144 2482 1.0 6000
4144 2482 1.5 9000
4144 2482 2.0 9000
4144 2482 2.5 11000
4144 - 2482 3.0 12000
4144 2482 3.5 12000
4144 2482 4.0 12000
4144 2482 4.5 12000
4144 2482 5.0 10000
Borehole ;;Szgd
4186 2433 0.5 6000
4186 2433 1.0 8000
4186 2433 1.5 8000
4186 2433 2.0 9000
4186 2433 2.5 10000
4186 2433 3.0 11000
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TABLE 5-2

(continued)
Page 7 of 11

o a DepthP Count Rate€

East North (ft) (cpm)
Borehole 1167R (continued)@
4186 2433 3.5 11000
4186 2433 4.0 12000
4186 2433 4.5 13000
4186 2433 5.0 11000
4186 2433 5.5 10000
4186 2433 6.0 10000
4186 2433 6.5 10000
4186 2433 7.0 8000
4186 2433 7.5 8000
4186 2433 8.0 7000
4186 2433 8.5 6000
Borehole ;1§§gd
4200 2351 0.5 41000
4200 2351 1.0 50000
4200 2351 1.5 41000
4200 2351 2.0 28000
4200 2351 2.5 16000
4200 2351 3.0 11000
4200 2351 3.5 11000
4200 2351 4.0 10000
4200 2351 4.5 9000
4200 2351 5.0 9000
4200 2351 5.5 9000
4200 2351 6.0 9000
4200 2351 6.5 10000
4200 - 2351 7.0 10000
4200 2351 7.5 9000
4200 2351 8.0 9000
4200 2351 8.5 9000
Borehole 2009R
4217 2285 0.5 5000
4217 2285 1.0 6000
4217 2285 1.5 7000
4217 2285 2.0 6000
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TABLE 5~2

(continued)
Page 8 of 11
a DepthP Count Rate®

East North (ft) (cpm)
Borehole 1119RY

4246 2142 0.5 4000
4246 2142 1.0 6000
4246 2142 1.5 10000
4246 2142 2.0 10000
4246 2142 2.5 11000
4246 2142 3.0 11000
4246 2142 3.5 4000
4246 2142 4,0 8000
4246 2142 4.5 8000
4246 2142 5.0 7000
4246 2142 5.5 7000
4246 2142 6.0 6000
Borehole 1168R9

4257 2399 0.5 9000
4257 2399 1.0 10000
4257 2399 1.5 9000
4257 2399 2.0 5000
4257 2399 2.5 10000
4257 2399 3.0 10000
4257 2399 3.5 11000
4257 2399 4.0 18000
4257 2399 4.5 27000
4257 2399 5.0 31000
4257 2399 5.5 25000
4257 2399 6.0 32000
4257 2399 6.5 13000
4257 2399 7.0 10000
4257 2399 7.5 10000
4257 2399 8.0 10000
4257 2399 8.5 9000
4257 2399 9.0 8000
Borehole 11213d

4267 2337 0.5 5000
4267 2337 1.0 7000
4267 2337 1.5 11000
4267 2337 2.0 10000
4267 2337 2.5 13000
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TABLE 5-2

(continued)
Page S of 11
_Coordinates® _ Depth® Count Rate®
East North (ft) {cpm)
Borehole 1121R [continggg)d
4267 2337 3.0 13000
4267 2337 3.5 12000
4267 2337 4.0 10000
4267 2337 4.5 9000
4267 2337 5.0 10000
4267 2337 5.5 11000
4267 2337 6.0 10000
4267 2337 6.5 10000
4267 2337 7.0 10000
Borehole llZQEd
4269 2273 0.5 5000
4269 2273 1.0 6000
4269 2273 1.5 5000
4269 2273 2.0 5000
4269 2273 2.5 5000
Borehole 1169R4
4276 2455 0.5 7000
4276 2455 1.0 10000
4276 2455 1.5 11000
4276 2455 2.0 12000
4276 2455 2.5 12000
4276 2455 3.0 11000
4276 2455 3.5 10000
4276 2455 4.0 9000
4276 2455 4.5 10000
4276 2455 5.0 10000
4276 2455 5.5 10000
4276 2455 6.0 12000
Borehole 2008R
4296 2394 0.5 6000
4296 2394 1.0 8000
4296 - 2394 1.5 12000
4296 2394 2.0 16000
4296 2394 2.5 31000
4296 2394 3.0 43000
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(continued)
Page 10 of 11
__Coordinateg® _ DepthP Count Rate®
East North (£t) (cpm)
Borehole 2008R_(continued)
4296 2394 3.5 31000
4296 2394 4.0 19000
4296 2394 4.5 16000
4296 2394 5.0 12000
4296 2394 5.5 10000
4296 2394 6.0 10000
4296 2394 6.5 9000
4296 2394 7.0 9000
4296 2394 7.5 9000
4296 2394 8.0 10000
4296 2394 8.5 10000
4296 2394 9.0 9000
4296 2394 9.5 9000
4296 2394 10.0 9000
Borehole 1087R
4300 2104 0.5 6000
4300 2104 1.0 7000
4300 2104 1.5 11000
4300 2104 2.0 11000
4300 2104 2.5 12000
4300 2104 3.0 11000
4300 2104 3.5 12000
4300 2104 4.0 12000
4300 2104 4.5 13000
Borehole 11713d
4329 2476 0.5 6000
4329 2476 1.0 8000
4329 2476 1.5 8000
4329 2476 2.0 10000
4329 2476 2.5 11000
4329 2476 3.0 11000
4329 2476 3.5 10000
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TABLE 5-~2

- (continued)
Page 11 of 11

B —Coordinates® DepthP Count Rate®

l East North (ft) {(cpm)
Borehole 1171R (contjinued)®

lw 4329 2476 4.0 10000
4329 2476 4.5 11000
4329 2476 5.0 12000
4329 2476 5.5 12000

6.0 12000.

4329 - 2476

8Borehole locations are shown in Figure 4-1.

brhe variations in depths of borehcles 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- by 2-in.)
. thallium-activated sodium iodide gamma
i scintillation detector.

dpottom of borehole collapsed.

r
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TABLE 5-3

GAMMA RADIATION EXPOSURE RATES

FOR 160 AND 174 ESSEX STREET

a RateP
East North (uR/h)
4000 2250 5
4000 2350 5
4100 2100 6
4100 2400 6
4100 2450 8
4150 2250 8
4225 2100 7
4250 2450 5

8Measurement locations are shown in

Figure 4-3.

byeasurements include background.
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APPENDIX A
GEOLOGIC DRILL IOGS FOR 160 AND 174 ESSEX STREET



ROJECT 208 NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 14501-138 1 ¢ 1 | 1117R
ISITE ICOORD INATES GLE FRON HORIZBEARING
174 Essex St. (LODI) N 2,215 E 3,984 Vertical ——————
BEGUN ICOMPLETED PRILLER DRILL MAKE AND MCDEL I1ZE JOVERBURDEN ROCK (FT.) |[TOTAL DEPTH
11-5-87|11-5-87 E.D.L MOBILE B-§7 | 6.5" 8.1 I 1.9 10.0
ICORE RECOVERY (FT./X) ICORE BOXES PLES[EL. TOP CASING OUND EL. DEPTH/EL. GROUND MATER DEPTH/EL. TOP OF ROCK
7.4/74 5 r lﬂl / 8.1/

[SAMPLE HAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA./LENGTH

L
lLNGED BY:

Rl

pressure.
8.0-8.3 Ft. Greenish gray, wet.

6.7-7.3 F't. SILT, dark yellowish brown
(10YR4/4), some sand interbeds.

7.3-8.1ft. SAND, dark brown (7.5YR4/2),
clayey toward base.

.1~ 10.0 ft. Dark reddish
® b (5“5%59! Eew Brunswick sandstone,

rown
hard, fractured.

Bottom of borehole at 10.0 Ft,
Borehole backfilled with spoils, 11/5/87.

140 Ibs/30 in NONE D. Harnish
AR WATER
Winlol i > PRESSURE n
(. § it BE TESTS 3 o NOTES ON:
8 w #:m 83 £ o ELEV, a DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
z WGS a gz - ah.l EZZ. g WATER RETURN,
% w gloS xWl oML} wa |WNN 4 CHARACTER OF
aso Lol & %4 o En: =z DRILLING, ETC.
85 [2.0 | 1.5] 9-156-9 - 0.0~ 0.3 Ft, M). orehole advanced
8 ] -\ ey by SRAVEL FILL Travel, (M) /' 0-10 Ft. with 6.6~
o.d. hollow stem
4 0.3-30Ft. ;SM. CL). suger.
20 [ 1.4] 5-5-F Dark £uyu rown (1 4/2) and gray, Boring radiologically
13 o very fine-grained, finely interbedded. n.mpledlmded N
amms-lo
0.8-2.6 Ft. SAND, 1-8 mm yellowish brown -Ebe%ﬁne, orp.
S50 [ T[T (10YR5/6) and black (N1) laminae.
2.6-3.0 Ft. Interbeds of dark gray and ENMET reads 800
gray {10YR5/1) clay. Epm at 1.0 Ft. when
S5 2.0 | 1.8] 10-18 ole is 6.0 Ft. deep.
18-21 $0- s'lﬁit' md(s}&t.ysﬂ. tFiru:— to
v e-graned, silty in places, some
interbedded silt. prace,
S5 (2.0 | 1.8] 9-15 . 1
35-30 3.0-4.3 Ft. Dark gray (10YR4/1}, damp.
- 4,3-6.0 Ft. Dark ish brown (2.5Y4/2),
silty, hard but m';%’ﬁ'. with ﬁnéer 12) 1

Description and
classification of
samples by visual

. . ST = 5 HOLE NO.
b= oawitson > & o o e | 174 Essex St. (LODI) “1117R

aA-1




ROJECT HW NO. HEET NC. [HOLE wNO.
GEOLOGIC DRILL LOG r FUSRAP 14501-138 1 oF ] l 1086R
STTE COORD INATES GLE FROM HORIZBEARING
174 Essex Ave. (LODI) N 2,305 E 3,988 Vertical c—————
BEGUN CONPLETED PDRILLER RILL MAKE AND MODEL I1ZE  |OVERBURDEN  [ROCK (FT.) [TOTAL DEPTH
11-5-87{11-6-87 G. Engel; BNI Minuteman Auger 4" 15.1 15.1
CORE RECOVERY (FT7./%) ICORE WESISMPLES EL. TOP CASING OUND EL. DEPTH/EL. GROUMND WATER DEPTH/EL. TOP OF ROCK
14.3/94 18 » /
[SAMPLE HAMMER WEIGHT/FALL  |CASING LEFT IN HOLE: DIA./LEWGTH ]umeo BY:
N/A NONE R. Migues %\
| Slwldlsl &0 > m“éqs?;%‘as o '
WOz
EE §5 i |BE  TESTS T |8 NOTES ON:
a8l |© zn,w 0> . ELEV. DESCRIPTION AND CLASSIFICATION [WATER LEUVELS,
Y w|%3/98 @ Tl on : § ATER R
I8l €5!. .0 0Zs 0 o gzz TE ETURN,
g WiGE 0N oMt | we |HNK 4 CHARACTER OF
ae|&ivlgo B &J g Enﬁ T e DRILLING, ETC.
85 {1.0 | 0.6 T oo 3.0 ~-ML).
dusky ine- to Borehole advanced
'S5 3.2 | 1.2 ium-grained, mth pabbles and 0-15 1 Ft. using 3"
gravel-sisad clasts of volcanic (7) rock. lit-spoon
AR EE R 2-2.6 Ft. Dusky yellowish brown “mcf :t:z:amniu‘zzr‘:d
5 0.1 | 0.1 - .
RN \ Bl /i
- ~ 30 $.9 Ft. CL-~-ML).
_SS u.e 1038 5. Moderate W-( ) r
Ss1.87]12 5 rBonhole was
i 3.3-8.0 Ft. Brownish black (5YR2/1). radiologically sampled
- - and gamma-logged by
[ 55105 (0% o 3.9 - 5.1 Ft, JCL-ML) TMA-Eberline, Corp
SSi{1.0 | 1.0 J Dark yellowish brown 4/2)
Ss10.6_ 0.6 5.1 - 6.4 Ft. ML-CL). Pale
SS|1.0 | 1.0 A brown (5§ mottled with light brown
SYR6 4 specks of dusky yeilowish
S[1.0 |10 10. \ rown (1 YRz 5"
k Augered to 2.0 Ft.
55 [1.0 | 1.0 o 6.4 - 11.0 Ft. (ML). Moderate Gamma-scanned to
—— 1 brown (§Y4/4 1.5 Ft.
S5]os jos ’ N 7.3-11.0 Ft. Grayish red (10R4/2) with
] b1 ) wi
SS11.0 1 1.0 : E flecks of brovnugglu (éYRzA).
55110 [ 0.7 - =110 - 11.7 Ft. §i ND (SM).
TT (05 108 i ! f’f‘.“l"‘.‘m“ e 1 very fine- to
= Auger refusal at
11, 7 18.7 Ft. (SW). Moderate 1.5-2.0 Ft. after
(5R4/6). ﬁne- mcdlum-gruned several attempts and
mth slight nl lhemnx the auger
bolts. Abutting
13.7 - 14.8 FLW (8G). pavement?
Moderate 4
medium-grained with |nn]l pebbles of
greenish blu.ck (5G2/ 1) siltstone.
14.8 -~ 15.1 Ft. SM).
Dark reddish brown (1 4). Fine- to
coarse-grained with pebbles.
Bottom of borehole at 15.1 F
Borehole backfilled with lpoxh 11/6/87
Description and
classification of
soils by visual
axamination.
S = SPLIT SPOON; $T = SHELBY tusg; |SITE HOLE WO.
E- DENNISON; P = PITCHER; O = OTHER 174 Essex Ave. (LODI) 1086R

A-2



l GEOLOGIC DRILL LOG rno.lscr JOB NO. HEET NO. {HOLE NO.
FUSRAP 14501-138 1 ofF 1 2051R
SITE ICOORDINATES GLE FROM HORIZBEARING
l Nat'l Guard Armory (LODI) N 2,052 E 4,019 Vertical | ------
EGUN ICOMPLETED DRILLER DRILL MAKE AND MODEL ¥43 OVERBURDEN ROCK (FT.) |TOTAL DEPTH
1-16-88[11-16-88 EMPIRE SOILS ACKER AD-II 3" 4.5 3.5 8.0
ICORE RECOVERY (FT./X) {CORE BOXESISAHPLES L. TOP CASING OUND EL. DEPTK/EL. GROUND MATER DEPTH/EL. TOP OF ROCK
| 7.0/88 4 / 4.5/
LE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
300 1bs./ 24 in. NONE J. Lord
i EelSlwlSlsl o) > pRESSURE 0
' wol, &
L EE 3g ol s W TEST z |8 NOTES ON:
g ] mém Q2 gl oo ELEY, E { DESCRIPTION AND CLASSIFICATION |WATER LEVELS
o SwlZ308! 0 e . ?
dolgiz|gule2 ol R=a| B |¥22 L , WATER RETURN,
: 2 EudGien s xWl oNt wo) | HHE 4 CHARACTER OF
odin-|gol @ T o) Fe |k * © DRILLING, ETC.
55 (2.0 | 1.0[8<6-7-9 ( m/i“"@m smkuh rad Borehote ad 5
. J ) 2} to dusky red 4 rganics orehole advance:
. .?1 sand, and n(omc/ ) ! [ 0-8 Ft. using 3 in.
- - :ld l?ht-spoan
8520 | 3.0 7-3-9 10-4¢5Ft. 8 ‘SM) Light
19 i brown LS ¢). Dry, locse, pocrly sorted Smpled and
] m;tegi . Nobd ding. Soma gravel. No q_tmmaE-éoz ed b
! ST IO ) i cohesion, no odor. er ine,
i 42-56 4. i
. brown (IORS 4). Mo:tly 'elthered No groundwater
compact but crumbl Brunswick sandstone. |observed.
$8i2.0 | 2.0] B2-88 Very sli htly moist to d&r Compact,
! 47-50 J dcnu, ghtly brittle. nduturbed
J material
i -
o Bottom of borehole at 8.0 Ft,
Borehoie backfilled with spoils, 11/16/88.
= Top of undisturbed

soil (bedrock?) at 4.5
Ft.

Description and
ciagsification of
soils by visual

examination of

sampies,
S = SPLIT SPOON; ST = SHELBY TuBg; |SITE HOLE NO.
— E DENNISON; P = PITCHER; O = OTHER Nat'l Guard Armory (LODI) 2051R

A-3
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_ ROJECT ] 08 NO. HEET NO. {HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 4501138 1 o 1| 1124R
lsne COORDINATES GLE FROM HORIZBEARING
160 Essex St. (LODI) N 2,347 E 4,020 Vertical —————
— recuu COMPLETED [DRILLER PRILL MAKE AKD MODEL 12E  JOVERBURDEN  |ROCK (FT.) |TOTAL DEPTH
1-9-87{11-9-87 E.D.I. MOBILE B-57 6.5" 6.4 1.6 8.0
ICORE RECOVERY (F1./%) ICORE aoxeslwass L. TOP CASING |GROUND EL. [DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
B 4.8/60 7 1179787 6.4/
ISAMPLE HAMMER WEIGHT/FALL  [CASING LEFT IN HOLE: DIA./LENGTH ‘umao BY:
140 1bs/30 in NONE D. Harnish ___ (W
. ST WATER -
- Wil Z,% PRESSURE n
&|aim|y W TESTS 3 e NOTES ON:
I3NE i . &5 ] o ELEV. DESCRIPTION AND CLASSIFICATION |WATER LEUVELS,
2| dw(EF0B o T ol lw_ . E E - WATER RETURN,
W|¥ Flo e oNS | we [Hinm z CHARACTER OF
- Z|$i-|go 8 &d g 0 el DRILLING, ETC.
[ S313.6 | 1.O[3-6-3-4 T 0.0 - 4.8 Ft. Borehole sdvanced
. 0-8 Ft. with 6.5" 0.d.
0.0-0.6 Ft. Silty GRAVEL, broken bassl: Bollow stem suger.
- roxen
— [BS 150 [0.7[1-2-2-2 ) : gravel, black silt. Boring gadxglog'lul]y
sample
0.6-4.3 Ft. Gravelly SILT, 5 1 a-logged b
with soft silt p’: .luz, ¥o(vn mé ) MEbegf ine, gorp
S8 (2.0 | 1.5[2-10-12 - . yellowish brown, roun vcl and pieces
. 12 2 _\ of charcoal. [
43 - 6.4 Ft,
5520 | 1.6] 12-18 - 10YR4¢, 1?‘”{2: (h ht memmm: 6.0 Ft. Groundwat
28-28 gn ! ‘:unturfnd at top, iron-oxide - [|observed. FouncwLer
stained at base. At ‘I‘D ENMET reads
_ - 100 ppm toxic with
64 - MFW probe at 1.0 Ft.
Dusky 1 stone, some coarse
snynh brown sand. Becomaes harder
wnward. New Brunswick sandstone.
o Bottom of borehole at 10.0 Ft.
Borehols backfilled with spoils, 11/9/87.

. i Description and
dmxfgatmn of
samples by visual
sxamination.

S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE KO.
t = DENNISON; P = PITCHER; O = OTHER - 160 Essex St. (LODI) 1124R

A-4 \
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GEOLOGIC DRILL LOG rROJECT [Jos N0, HEET NO. |HOLE NO.
FUSRAP 14501-138 1 oF 1 1130R
WSITE INATES NGLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,079 E 4,026 Vertical -
BEGUN COMPLETED PRILLER DRILL MAXE AND MODEL 1ZE OVERBURDEN ROCK (FT.) {TOTAL DEPTH
11-8-87]11-9-87 E.D.L MOBILE B-§7 6.5" 2.5 2.2 4.7
CORE RECOVERY (FT./X) [CORE BOXES]SAHPLES EL. TOP CASING OUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
2.3/49 3 / 2.5/
LE HAMMER WEIGHT/FALL CASING LEFT IN WOLE: DIA./LENGTH [LOGGED BY: ..
140 Ibs/30 in NONE D. Harnish
A . & WATER
B¥lwol 2|5 PRESSURE 0
2 [l TESTS 3 e NOTES ON:
S o E“ [=2+] . ELEV. DESCRIPTION AND CLASSIFICATION |UATER LEVELS
g wEd0Bl 0 _El o . '
2| SWG3OF 8 Cf o W WATER RETURN,
Tiu(2E w 3l oF] we |Rms g CHARACTER OF
a<|ol~|glo <4 o|fgl- T DRILLING, ETC.
35120 | 1.8 26-20 0.0-325 Ft. Borshole advanced
36-33 FILL (SP, . , 0-4.7 Ft. with 6.5%
o.d. hollow stem
0.0-1.5 Ft. Silty GRAVEL, dark brown silt, |auger.
S 2.0 %g-g; - broken basalt and other rock gravel. Borinlz é'adiolozicnlly
- _ sampied an
: 1.5-2.5 Ft. SAND, yellowish red (5YR4/6) ma-logged b
i on top, yellowish brown and weak red M.A-Ebergne, orp.
S5 [0.7 1 0.5 [i3-5072 n i below; very fine-grained.
7 2.5 - 4.7 Ftd%m&}%ﬁ_ﬁgnp_cx. 2" of asphalt at
Dusky r ecomposed New Brunswick surface.
sandstone; hardens downward.
Bottom of borehole at 4.7 ft,
Borehole backfilled with spoils, 11/8/87. auger refusal at 4.7
Description and
classification of
samples by visual
examination.
SS = SPLIT SPODN; ST = SHELBY TUBE; |SITE KOLE NG.
E = DENNISON; P = PITCHER; O = OTHER 174 Essex St. (LODI) 1130R

A-5
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ROJECT 0B ND. HEET NO. [HOLE NO,
GEOLOG'C DR"'L LOG r FUSRAP 14501-138 1 oF 1 ' 1116R
ITE . INATES GLE FROM HORIZBEARING

174 Essex St. (LODI) N 2,147 E 4,041 Vertical Zl ——eeae
pssuu COMPLETED [DRILLER RILL MAKE AND MODEL 126 OVERBURDEN OCK (FT.) [TOTAL DEPTH
{11-5-87(11-5-87 E.D.1. MOBILE B-S7 6.5" 8.2 3.6 11.8
ICORE RECOVERY (FT./X) |CORE aoxsslprEslsL. TOP CASING ]nwno EL. [PEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK

/
5.1/43 7 8.4/

[SAMPLE HAMMER WEIGHT/FALL

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

D. Harnish ﬂ

SS|1.8 | 0.0|9-15-58
50/3"

4.3-4.9 Ft. Grs{uh brown (2. SYS 2) very
fine- gnmed wit
brown sand

thin laminae of

4.9-6.7 Ft. Very dark EYRS/Y
fine-grained, vrz sy 1Y),

6.7-8.0 Ft. Clayey SAND.

0-8.2 fi. SAND, reddish brown
(2 5YR4/4), fine-grained, liquified.

2~ 1181
r gz .5YR4/4),

reddish brown
ew Brunswick

—

andstons; top 0 2'Ft. is clayey.

Bottom of borehole at 11.8 Ft.
Borehole backfilled with spoils, 11/5/87.

140 1bs/30 in NONE
o| Sl Of of = > WATER »

e e ﬂ:z px P esTs T |B NOTES ON:
e &g I ELEv, | E DESCRIFTION AND CLASSIFICATION |JATER LEUELS,
ololz|AulERI08 85| 8 ¥,z & WATER RETURN,

u gmd NWl oRt| wn | &S g CHARACTER OF
ai-jgo B ol Ep | T DRILLING, ETC.
3.0 | 0.9] 10-11 . 0.0 - €3 Ft, Borehole sdvanced

16-17 FILL {GP, GM- o-u.s Ft. with 8.5
. hollow stem
0.0-2.4 Ft. GRAVEL, coarse-grained ;uger

(S5 130 | 1.4] 9-4-6 anguiar broken basalt 'with minor dark Boring radiologically

12 brown silt. sampled and
s-logﬁed b
2.4-2.5 F+. SILT, black (5YR2.5/1). orp.

520 | I3[ 312 - HEl $.1-4.3 Ft. Faint

22-25 50 2.5-8.1 Ft. SILT, gray (SYRS5/1) with minor| | chemical odor.
e gravel.
5512.0 | 0.0BI-23-33 RN 8.1-43 Ft. SILT m{uh brovn (IDYR5/2)
28/ SRE snd greenish gray with minor New
[ Brunswick sandstone gravel. -
§5(2.0 | 1.5| S1-36 - - 3. 33T ,v.a:m SP-SC 8-10 Ft. Sample is
32-38 ;Q Fine-~ ( ) wet, P

Description and
classification of
samples by visual
examination.

Fs = SPLIT SPOON; ST = SHELBY TUBE; |SITE

= DENNISON; P = PITCHER; O = OTHER

174 Essex St. (LODI)

HOLE NO.

1116R

A-6




[IERUCESN

—

-

ROJECT

I%

10

2.0 Fs. Saturated

Bottom of borehole at 10.0 Ft.
Borehole backfilled with spoils to 6" and
asphalit to the surface, 10/7/88.

JOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG T FUSRAP 4501-138 1 oF 1 | 2010R
[BITE COORD NATES GLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,095 E 4,068 Vertical ——————
BEGUN ICOMPLETED PDRILLER PRILL MAKE AND MODEL 12E OVERBURDEN ROCK (FT.) |[TOTAL DEPTH
10-7-88|10-7-88 EMPIRE SOILS CME 45B 12" 10.0 10.0
ICORE RECOVERY (FT./X) |CORE BOXES LES[EL. TOP CASING EL. EPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
9.0/ 10/7/88
8.1/90 5 ’ /
S [SAMPLE MAMMER WEIGHT/FALL ICASING LEFT IN BOLE: DIA./LENGTH [LOGGED BY:
300 1bs./ 24 in. NONE J. Lord
A3wllol b ol paEseuRE "
gﬁ HEMCHT TESTS 2 NOTES ON:
a8l ]o zim Q .o ELEV. DESCRIPTION AND CLASSIFICATION TER LEVELS
A w 08 w I (L] . E ’
z|gWE3"0 9z sl Ba [Ez2 WATER RETURN,
E | ga 5(xWl oRG | wo M 4 CHARACTER OF
&&|g-jet B 2a g Ei T DRILLING, ETC.
0.0 - 1.5 Ft.
— Nat'l, Comm. vewsy. Borehole advanced
83 (10 | 1.0] 35-22 - 0-10 Ft. using 6 1/4"
4 1.5 - 10.0 Ft. i.d. hollow stem
35120 [ 2 - . _Dar h brown augers.
43-29 J ew Brunswick formation.
- 1.5-2.0 Ft. Most! thered act but
158720 | 19 12-1% crumbley niltyo:an’::l.'.silightly i::::p b Radiologically
20-28 5t sampled and
d 2.0-8.0 Ft. Grading from weathered, a-logged b
. I fractured sandstone soil, to a competent 'MA -Eberline, Inc.
SS2.0 | 14[8-12-13 s sandstone rock. Substantial 8" chunks of Groundwater
20 £ hard sandstone in the spoons. detected, 9.0 Ft.
g : 7.0-8.0 Ft. Layer of weathered sandstone, ’
S5 (2.0 | 2.0| 15-22 =] and limestone gravel. Angular limestone
38-49 4 : :\ chunks up to 1" in diameter.
T2\

1.5 Ft. Top of
undisturbed seil.

Description and
classification of

scils by visual
examination of
samples.
S = SPLIT SPOON; ST = SHELBY TUBE: |SITE HOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 174 Essex St. (LODI) 2010R

~
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[, ROJECT JOB NO. KEET NO. [HOLE wO.
o GEOLOG'C DRILL I'OG r FUSRAP |4501-138 1 oF 1 1126R
SITE COORD INATES NMGLE FROM HOR!ZBEARING
l- | 160 Essex St. (LODI) N 2,408 E 4,068 Vertical | -oc---
_ PBEGUN ICOMPLETED PRILLER DRILL MAKE AND MODEL 126 IOVERBURDEN ROCK (FT.) |TOTAL DEPTH
11-9-87(11-9-87 E.D.L ‘ MOBILE B-57 6.5" 8.4 1.6 10.0
g. . JCORE RECOVERY (FT./X) [CORE BOXES PLESFL. TOP CASING ruouun EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
i 5.2/52 5 / 8.4/
T ISAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH ILNGED BY:
| 140 Ibs/30 in NONE D. Harnish %
g“ X Sl = WATER
; Eﬁ wlBl 5 > PRESSURE
= |FE|YE|mEL|RE TESTS 3 NOTES ON:
g ] %m o> el o ELEV, DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
‘ e 4 IR S P ﬁ WATER RETURN,
[ $21 20 BEiG0l 820 | Be (HEE CHARACTER OF
_ |&|g-|ale d & S| g2 [FTE DRILLING, ETC.
(S5 (2.0 | 1.5( 5-11-7 - 0.0 - 43Tt G Borehole advanced
6 (GM-ML]. 0-10 Ft. with 6.5"
o.d. hollow stem
l 0.0-0.7 Ft. Mixed dark brown (10YRS/S) auger.
- 2.0 | 0.0 and dark gray. Bormlz ;ndio]ozically
sampled an.
0.7-4.83 Ft. Mixed dark brown {10YR3/S3), " -lozfed b&
] reddish brown (2.5YR4/4) and dark gray -Eberline, Corp.
- (S5 (2.0 | 0.8 4-4<8 - SILT, pieces of wood, dusky red New
15 5. Brunswick sandstone, soft reddish brown
— gilt pebbles, and other gravel. At TD, ENMET reads
- RN 300 ppm, 2 bars LEL
S5 (2.0 | 2.0] 16-17 - P 43 - 6.3 Fi. g?) Dark reddish with probe at 0.5 Ft.
! : i8-17 _f \ gray (5YR4/2), fine- to medium-grained,
i % minor silt, rare round gravel.
— [5§5(2.0 | 1.1[ 19-32 o "A' 63- 8.4 Ft. Cla (SC). Grayish
37-42 - brown (10 , medium-grained, some
g _ clay.
] f y €.3-6.6 Ft. CLAY.
— 8.0-8.4 Ft. Clayey SAND.
dusky red, tured weathe ew
i . Brunswick sandstone.
" Bottom of borehole at 10.0 ft.
a Borehole backfilled with spoils, 11/9/87.
I :
. —
Daescription and
W classification of
samples by visual
examination.
: S = SPLIT SPOON; ST = SHELBY TuBE; |SITE HOLE NO.
— F » DENNISON; P = PITCHER; O = OTHER 160 Essex St. (LODI) 1126R
A-8 \
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GEOLDG]C DR'LL LOG ROJECT JO8 NO. HEET NO, HOLE NO.
FUSRAP 4501-138 1 oF 1 1125R
ITE JCOORD INATES GLE FROM HOR]ZBEARING
160 Essex St. (LODI) N 2,365 E 4,075 Vertical —————
BEGUN ICOMPLETED PRILLER DRILL MAKE AND MODEL 128 IOVERBURDEN ROCX (FT.) |TOTAL DEPTH
11-9-87111-9-87 E.D.I. MOBILE B-57 6.5" 6.5 0.2 6.7
CORE RECOVERY (FT./%) |CORE BOXES PLE?IEL. TOP CASING OUND EL. EPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
4.4/66 4 55 N8 6.5/
PLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA.ILENGTqu BY:
140 1bs/30 in ‘ NONE D, Harnish %
. 3 . TER
!5 ¥Rl zy| PRESSURE [
T3 5 e (BT TS I8 NOTES ON:
.s i) n:im 3= ] o ELEV, DESCRIPTION AND CLASSIFICATION |UATER LEVELS,
|l 30R 8 %i vy E § WATER RETURN,
E L oWl oNt | we |WiE CHARACTER OF
$ci&dlqio B &g o T e DRILLING, ETC.
[$512.0 | 0.8| 7-7-10 0.0 - 45 Ft. orehole advanced
8 . 0-6.7 F't. with 6.5"
0.0-0.7 Ft. Broken basult gravel, b Sigerllow stem
] .0-0.7 Ft. Broken vel, brown suger,
'S5 120 [ 1.Z2(8-2-1- silt. b Bof'inz radiologically
7 sampled and
0.7-2.8 Ft. Gravelly SILT, dark brown a-lozﬁed bé
{T.5YRS/2), pebbles of soft yellowish brown MA -Eberline, Corp.
55 1{2.0 | 1.8] 20-28 ) silt and hard dusky red New Brunswick
28-35 3 ] sandstone, damp.
AN 4.9 Ft. Groundwater
o 2.5-4.9 Ft. Dusky red New Brunswick observed.
$S (0.6 | 0.650-25/0 n BN sandstone gravel fixed in weathered clay
~ and #ilt (FILL?).
Auger refusal at 6.7
49 - 6.5 Ft. {SP). Grayish brown Ft.
10YRS/2), fine-grained, medium-grained
ward top, wet. (Brook sedimnents !i

. Drusky red, hard

.5 - 8.7 Ft.
\6 New Brunswic

|

Bottom of borehole at 6.7 Ft.
Borehole backfilled with spoils, 11/9/87.

Description and
classification of
samples by visual

sexamination.
S = SPLIT SPOOK; ST = L SITE HOLE O,
= DENNISON; P = :Ircng:ngYsT$:En 160 Essex St. (LODI) 1125R

A-9




I‘ ROJECT 4OB NO. HEET NO. HOLE NO.
- GEOLOGIC DRILL LOG |' FUSRAP 14501-138 1 ofF 3 j 1127R
ISITE ICOORD I KATES GLE FROM HORIZBEARING
| 160 Essex St. (LODI) N 2482 E 4,078 Vertical | --ee-
o PEM COMPLETED PRILLER RILL MAKE AND WODEL IZE PVERBURDEH ROCKX (FT.) |TOTAL DEPTH
11-9-87(11-9-87 E.D.L MOBILE B-57 6.5" 6.8 1.2 8.0
!‘ E RECOVERY (FT./X) ICORE IDXESWLESIEL. TOP CASING QUND Ei. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
i 5.2/65 4 . / 6.8/
H LE HAMMER WEIGHKT/FALL ICASING LEFT IN MOLE: DIA./LENGTH |LGG£D BY:
| 140 1bs/30 in. NONE D. Harnish %_
%\* :|Swldlsl 5 > PRESSURE ]
. WO Z
E§ %E Wity e TESTS e NOTES ON:
=8 TR B ELEV. DESCRIPTION AND CLASSIFICATION |uATER LEUELS
e Lol o T gn E ’
. z|dWig2"ol Bzl @5 |¥22 WATER RETURN,
¢ g gnu Bion Jxw) oML | Wob | KRS 3 CHARACTER OF
L 1g8|32ec |8 BlaTe Enﬁ oz DRILLING, ETC.
S5 [2.0 | 1.1]7-4-4-5 o.o - 44Tt Borehals advanced
- : SAND (G 0-8 Ft. with 6.5* o.d.
¢ kollow stem auger.
0.0-0.3 Ft, Si.lty GRAVEL, black »ilt,
e [5F1e | 14(2-5-1-8 broken basalt gravel. Bering dndxglcpcally
sample:
0.8-2.8 Ft. Gravelly SILT, silt is black i_.m%u-xogﬁed by
. and dark brown, pc{blu of soft red silt, 'MA -Eberline, Corp.
: 5520 | 14 4-?818 o pieces of wood, coal
5.
- 2. 8-4 4Ft Silty SAND, reddish
a § {§YR4/2), fin otyzruncd. smali (<‘1nc¥n)
85120 | 1.3] 23-34 ==N)|  pieces of decom wood, sothe reddish
- §0/2" - J—== rown slightly decomposed New Brunswick
s \ ‘ sandstone gravel.
o 7 44-60F¢. g 1
Reddish brown 5/3) mth yellovuh
i : brown iron-oxide stain, grayish green on
i top.
— 6.0 - 6.8 Ft. W
P) Greenish gray sand, yellowish brown
silt
a 6.5-6.6 Ft. SILT, black, organic.
D ew Brunswick san tone,
bocomu harder downward.
— Bottom of borehole at 8.0 Ft.
Borehole backfilled with ipOll.l 11/9/87.
y
-
- Description and
assification of
_ samples by visual
. examination.
: S = SPLIT SPOON; ST « SHELBY TuBE; |SITE HOLE NO.
- F * DENKISON; P = PITCHER; O = OTHER 160 Essex St. (LODI) 1127R
' A-10 '
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GEOLOGIC DRILL OG rROJECT JO8 NO. HEET NO. HOLE NO.
L FUSRAP | 4501-138 1 OF ] 1118R
ISITE . ICOORD INATES GLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,273 E 4,079 Vertical cemm—-
BEGUN COMPLETED PRILLER RILL MAKE AND MODEL IZE OVERBURDEN IROCK CFT.) |TOTAL DEPTH
11-5-87{11-5-87 E.D.L MOBILE B57 6.5" 8.0 2.0 10.0
CORE RECOVERY (FT./X) [CORE BDXES‘SAHPLES EL. TOP CASING rnouun EL. PEPIN/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
4.7/47 5 807 1175/ 8.0/
{SAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
140 1bs/30 in NONE D. Harnish
. ¥, WATER
BlulBloly 2Ly PRESSURE ”
< | 9% |xfw| W | YT TESTS F e NOTES ON:
= m“ 02 .. ELEV. DESCRIPTION AND CLASSIFICATION [UATER LEUVELS,
* mzs [dT=1N)] z (L 1] -
7| WG 3 ORI B < B (W WATER RETURN,
50| & B1x(G3 xl oWl | Wi | HEE g CHARACTER OF
b b ol a" alEs | T , ORILLING, ETC.
55{2.0 | 0.3[13-17- T 0.0-66Ft Si Borehole advanced
12 . FILL {GM, . 0-10 Ft. with 6.5"
- o.d. holiow stem
0.0-2.1 Ft. Silty GRAVEL, biack broken suger.
S5[2.0 | 1.9]5-18-13] basalt gravel; looss, slightly damp. Boring radiologically
14 sampled and
2.1-6.6 Ft. SILT, weak red (2.5Y4/2) and amma-logged b
light brown (7.5‘fR6/4 some sub-rounded 'MA-Eberline, Corp.
S512.0 [ 03[4-7-9-9 soft pebbles, yeliowish brown and reddish
i 3 brown; few pieces of hard dark red New
Brunswick sandstone, ENMET reads 100
Epm at 0.5 Ft. when
SS[2.0 | 1.5/4-6-7-§ _ ole is 8.0 Ft. deep.
o 0 -8, . . e3K red
(2.5YR4/2), few amall pebbles.
S512.0 | 0.74-18-18 ¥ 1 80-100Ft, W 8.0 Ft. Groundwater
25/1" 4 %Wﬂ, observed.
ard, New Brunswick formation.
Bottom of barehole at 10.0 f3.
Borehole backfilled with apoils, 11/5/87.
Description and
classification of
samples by visual
examination.
S = SPLIT SPOON; ST = SMELBY TUBE; [SITE HOLE NO.
ﬁ = DENNISON; P = PITCHER; O = OTHER 174 Essex St. (LODI) 1118R

A-11
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Bottom of borehole at 10.0 ft.
Borehole backfilled with spoils, 11/6/87.

GEOLOGIC DRILL LOG rRDJECT JOB WO.  [SHEET NO. [HOLE NO.
FUSRAP 14501-138 1 OF 1 1122R
FITE ICOORD INATES GLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,025 E 4,094 Vertical cm—m——
EGUN ICOMPLETED [ORILLER PRILL MAKE AND MODEL i2E OVERBURDEN ROCK (FT.) [TOTAL DEPTH
11-6-87[11-6-87 E.D.L MOBILE B-57 6.5" 4.0 6.0 10.0
ICORE RECOVERYV (FT./X) ICORE BOXES|SAMPLES|EL. TOP CASING OUND EL. PEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
6.1/61 s 4 4.0/
ISAMPLE HAMMER WEIGHT/FALL ICASIKG LEFT IN HOLE: DIA./LENGTH ILWGED BY:
140 Ibs/30 in NONE D. Harnish
elSlwlg] o > PRECSURE (]
WO, Z
gl iEl  YEST T |8 NOTES ON:
a til %0‘) o> | o ELEV. -y E DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
o iglz | JERO8 B0 8 (¥ Wolg WATER RETURN,
S0 EE 263 xil oN% | wo | MK 4 CHARACTER OF
aalgi-lgo 8 |l el Eo e DRILLING, ETC.
55120 1 1.€] 26-20 T = 0.0 - 0.3 Ft. 8l Wﬁ (GM). Borehole advanced
15-14 N Broken basalt gravel, Jooss, caves in 0-10 Ft. with 6.5"
sasily; silt is black. o.d. hollow stem
4 - auger.
(B30 ¢ 1.5 10-28 0.3 - ¢.OFt. (ML). Wask red and Boring radiclogically
16-17 4 yellowish brown iron-oxide mottling, some sampled and
round gravel. ;—logfed bé'
- o ’ 'MA -Eberiine, Corp.
3320 [ 0.9 50-46 " 40 10.0 Fv, ;
29-84 P Dusky red to red, siity sand, fine- to very
R fine-grained. Variably weathered and hard
£ New grumwick sandstone.
SS[2.0 | 1.4i7-14-1 e 6-10 Ft. Drills like
12 4 1 €.0-8.0 Ft. Gravelly sandstone; weak red, weathered bedrock.
-l fine~-grained. 7.7-8.0 Ft. Soft.
§5]2.0 | 0.7] 9-24-9 T 8.0-10.0 F.ft. Clayey sandstone; weak red,
[ i fine-grained, moist.

Hole caved in to 5.0
Ft.

Description and
tlassification of
samples by visual

= . = . HOLE NO.
Sy e o 174 Essex St. (LODI) " 1122R
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OJECT JOB NO. HEET NO, HOLE NO.
GEOLOGIC DRILL LOG rﬂ FUSRAP 14501-134 1 oF 1 | 1123R
ISITE JICOORD INATES GLE FROM HORIZBEARING
160 Essex St. (L.ODI) N 2,327 E 4,117 Vertical 1 r——
BEGUN ICOMPLETED PRILLER DRILL MAKE AND MODEL JOVERBURDEN ROCK (FT.) (TOTAL DEPTH
11-6-87 [11-6-87 EDL MOBILE B-57 a0 | 4.0 8.0

CORE RECOVERY (F7./%)

CORE BOXES

3.1/39

SAMPLESIEL. TOP CASING OUND EL.

i

DEP';HIEL. GROUND MATER

PEPTH/EL. TOP OP ROCK
4.0/

[SANPLE HAMMER WEIGHT/FALL
140 1bs/30 in

NONE

CASIKG LEFT IN HOLE: DIA./LENGTH ]LOGGED BY:

D. Harnish

P

GRAPHICS

. % e WATER
) E OlyZ E PRESSURE
(Y| M TESTS z
w 98| i BEv,
2 z “’%g u§ a i 3',"”': E
$2 882 ea0)em 834 B
3z(dJ|glcl @ =3 ¢ S
520 | 08| 1442
18-18
S50 |03 .
5|20 | 0.8 “
[§512.0 [ 0.7

t.
Silt 1s

LEXY
SM).

o :

ium-grained.

ry WFW_—
Dusky sandstone syey at top,

damp at base. New ﬁrumvn

0.0 - 2.0 Ft. EEF EE;JEEF qz iﬁﬁi
Broken basalt gravel; ailt is dark brown.

A 2
rown; sand is gray,

ck sandstone.

NOTES ON:
DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
WATER RETURN,
CHARACTER OF
DRILLING, ETC.

Bottom of borehole at 8.0t
Borehole backfilled with spoils, 11/6/87.

[Borehole advanced
0-8 Ft. with 6.5" o.d.
hollow stem auger.

Boring radiologically
sampled and
a-logged b
-Eberiine, Corp.

Hole is dry.

Daescription and
classification of
samples by visual

examination.
= . . . HOLE MO,
B ormsoun v o sircies o = oreiR| 160 Essex St. (LODI) 1123R

A-13
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o

5.7-75 Ft_. SAND (SP).

fine-grained.

clayey areas.

5.7-6.9 Ft. Reddish SYRB/2),
fine-grained, utunts,“;n(nny. 72)

6.9-7.5 Ft.dYeIIovhh brown (10YRS/6),

175 -8.0 F:WBE}.EED%O&K.
Dusky , New Brunswick sandstcne, hard

pieces separated by more weathered soft

Bottom of borehoie at 8.0

Ft.
Borehole backfilled with spoils, 11/9/87.

Daescri
classification of
sampies by visual

ROJECT JJOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 oF 3 | 1128R
ISiTE ICOORD INATES - GLE FROM HORIZBEARING
160 Essex St. (LODI) N 2395 E 4,138 Vertical ———eee
BEGUN LETED PRILLER DRILL MAKE AND MODEL 1ZE OVERBURDEN |RWK (FT.) |TOTAL DEPTH
11-9-87(11-9-87 E.D.I. ‘ MOBILE B-57 6.5" 7.5 0.5 8.0
ICORE RECOVERY (FT./X) [CORE BOXES WPLESIEL. TOR CASING rIG.ND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
6.3/79 4 A 7.5/
ISAMPLE HAMMER WEJIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILWGED BY:
140 1bs/30 In NONE D. Harnish ﬁ
2 gl & > PRESSURE [
% 3 ﬂsz px TESTS E |8 NOTES ON:

B o %m %8 EY ELEY, Y E DESCRIPTION AND CLASSIFICATION JUATER LEVELS,
= | W ¢3 Uu gz - g.-: EZZ' g e WATER RETURN,
UlEBGien oNl ! mo [ 4 CHARACTER OF

36 8 Hag Ei -z DRILLING, ETC.
5 (2.0 | 15]16-11- T 00 - 6.7 Ft. Borehole sdvanced
7 PILL (ML, ML-GL): 0-8 Ft. with 6.5* 0.d.
hollow stem auger.
0.0-0.4 Ft. Silty GRAVEL, black silt,
'S5 (2.0 | 1.5(3-4-83-4 broken basalt graval. Bon‘nlsd ndigloginlly
. sam; an
0.4-2.0 Ft. Gravelly SILT, black - 2 a-logﬁ;d b&
(2.5YR2.5/0), with pisces of wood, dm 'MA-Eberline, Corp.
(S5 120 [ 1.3 3-;;16 red New Brunswick sandstone, other .
' d 2.0-5.7 Ft. SILT, black, small pieces of SOFt ENMET reads
1 - greenis , Ininor coarse- ne wi
§512.0 | 2.0] 17-21 round am‘:l?);a'edium-p:.ic:ed rocf;i-slh gray at topg g} hole.pw
22-26 £ : silty sand mixed in.
;] .;;;L_] 4.0-5.0 Ft. Green stain. i

Borehole is dry.

tion and

examination.
= SPLIT H = : {SITE HOLE NO.
Fs- DEH;IS(::O:.‘s :Inu::?:y:g:isa 160 Essex St. (LODI) 1128R
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S = SPLIT SPOON; ST = SHELBY TUBE;
= DENNISON; P = PITCHER; O = OTHER

160 Essex St. (LODI)

ROJECT JOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 14501-138 1 ofF ] 1129R
BITE COORDINATES GLE FROM HORIZBEARING
160 Essex St. (LODD) N 2,482 E 4,144 Vertical —e—ca-
BEGUN ICOMPLETED PRILLER RILL MAKE AND MODEL 126 OVERBURDEN ROCK (FT.) |[TOTAL DEPTH
11-9-871{11-9-87 E.D.I. MOBILE B-57 6.5" 8.0 8.0
CORE RECOVERY (FT./%) JCORE BOXES{SAMPLESIEL. TOP CASING OUND EL. DEPTH/EL. GROUND WATER PEPTH/EL. TOP OF ROCK
6.0/ 11/9/87
5.3/66 y /
[SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH |I.WGED 8Y: .
140 1bs/30 in NONE D. Harnish C)'ﬂ'f;_
ol sl N ox > WATER " N
E%' Blzibgurlus "RESe |8 NOTES ON:
.s o mz %“’ 8 | 2 ELEV. o DESCRIPTION AND CLASSIFICATION |UATER LEVELS,
z|Huia3 § P -l | K ¥ s WATER RETURN,
§ BIHE 3 xWl oR%| W [HEK 4 CHARACTER OF
(55 [2.0 | 0.9[9-9-6-§ T 0.0 - 3.4 Ft. Borehole advanced
FILL (SP, 0-8 Ft. with 6.5" ¢.d.
hollow stem auger.
0.0-0.4 Ft. Si.lty GRAVEL, dark brown silt,
(55 13.0 | 1.5|2-3-2-§% - angular basalt gravel. Bonn]g dndlolotlcally
sampled and
0.4-2.4 Ft. SAND brown (7.5YR5/4), e a-lo ed b
fine~grained Eber ine,
i8572.0 [ 0.800-18-1
17 (3 24 - 6 0 Ft. Silty SAND snd Sandy SILT
¥ 4 4 0 F)t Reddish brown (2.5YR4/4), some
5520 | 1.8] 15-20 piant pieces, roots, decom organic 6.0 Ft. Groundwater
23-31 matenal, (pment observed.
- 4.0-6.0 Ft. Dulk%rcd (7.5YRS/2),
decomposed New Brunswick formation.
6. 0 8.0 Ft. SP). Dark h
rovn (10 BE 525 ﬁx)u grung.?:mputed
6.3-6.5 Ft. Medium-grained.
Bottom of borehole at 8.0 Ft.
Borehole backfilled with spoils, 11/9/87.
escription and
dml tcation of
samples by visual
examination.
SITE HOLE HMO.

1129R

\e

A-15




! ROJECT ] JOB NO. KEET NO. [HOLE NO.

)

- GEOLOGIC DRILL LOG r FUSRAP Jusm-ls 1 0F 1 1167R
Is17E COORD INATES a GLE FROM HOR1ZBEARING

l : 160 Essex St. (LODI) N 2,433 _E 4,186 Vertical | =emee-

- EGUN COMPLETED [DRILLER DRILL MAKE AND MODEL IZE  [OVERBURDEN  {ROCK (FT.) |TOTAL DEPTH

1-24-8711-24-87 E.D.L Mobile B-57 6.5" 10.0 10.0

CORE RECOVERY (FT./%) [CORE BOXES[SAMPLESIEL. TOP CASING [GROUND EL. [DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK

; 8.0/ 11724787

. 4.8/48 ! /

— LE MAMMER WEIGHT/FALL  |CASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:

i‘ 140 1bs./ 30 in. NONE I D. Harnish

| Sl 2 >l pRESSURE 0

o §5 g 1 b Rl JESTS s NOTES ON:
= x =11 . ELEV, DESCRIPTION AND CLASSIFICATION |WATER LEVELS
o %” IR ™ . ’

\ 4 g g Ol Zl & . Ezz WATER RETURN’

3 i owﬂ xWl o] we |HsE CHARACTER OF

. Zlda /8 3 G En’ - X DRILLING, ETC.

20 | 0.8]7-14-8 — 60-46 Fz. mmn.x. Borehole advanced
4 (ML-G - 0-10 Ft. with 6.5"
_ o d hoﬂow stem
l; .0 2 & Ft. Gunlly SILT, dark brown

. [SSPEO 135544 7.5YRS/4); gravel is New Brunswick Bonng nd:ozemany

sandstone, an.lt. and concrete. ampled an
mn-log ed b

2.6-2.9 Ft. SILT and Siity SAND, Eberline,

(5 12.0 | 14| 2-¢-10 honsontllly interlayered gray fine- -grained 2" of npha.lt at

: 22 1 sJdi-. silty sand, reddish mv ury fine-grained surfac

— ] silty sand and black sil g::le c;ved into 85

§5 (2.0 | 0.0 ;g-ig ] \ 2.9-4.6 Ft. SILT, blsck. )
. L 4.6 - 6.0 Ft (SM). Dark ‘
3. A hbm’m 4/2), fine-grained.
n [55(2.0 | 1.3 5-19:-7 ¥ e BOF:Y:F row? ) ';) m * sig Ft. dGroundwner
R & .0~ 8.0 Ft. SILT « Dar cbaerved.
!\ 0 b \ (5YRd/1): ind
‘ T ' 80 - 10.0 Ft, H%sm SM). Weak red D tube poly-test
. \ (2.5YR5/2 ne(d. sufbmz.ulu %orl‘xgle:e w:thP: Ye
graing, sat tursted.
' bottom of borehole at 10.0 Ft.
: Borshole backfilled with spoils, 11/24/87.
X
.

‘.

\ Description and
clm:ﬁ]:atlon of
samples by visual
sxamination.

‘ S = SPLIT SPOON; ST = SHELBY TugE; |SITE HOLE 0.

- F = DENNISON; P = PITCHER; O = OTHER 160 Essex St. {LODI) 1167R

~ A-10 \
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ROJECT JOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 0F 1 | 1166R
ITE JICOORD I RATES GLE FROM HORIZBEARING
160 Essex St. (LODI) N 2,351 E 4,200 Vertical zI ———eew
GUN ICOMPLETED PRILLER PRILL MAKE AND MODEL 1ZE OVERBURDER ROCK (FT.)} |[TOTAL DEPTH
1-24-87(11-24-87 E.D.L Moblle B-87 | 65 | 100 | 10.0

CORE RECOVERY (FT./X)

ICORE BOXESISWLES EL. TOP CASING OUND EL.
5

PEPTH/EL. GROUND WATER

CEPTH/EL. TOP OF ROCK

4.2/42 ; 8.2/ 11/24/87 /
ISAMPLE MAMMER WEIGHT/FALL  |CASING LEFT IM MOLE: DIA./LENGTN |LOGGED BY:
140 Ibs./30 In. NONE D. Harmish O A
. 3. WATER v
e wloll 5> PrEssURe n
fac:3 § Wy (e TESTS z e NOTES ON:
5 a Eo gy ] = ELEV, z DESCRIPTION AND CLASSIFICATION [WATER LEVELS,
3O31e_%| ox . WATER RETURN
z|Zue3| "ol @221 O (B2 q s
% u °mﬂ x@l oHl| we | NS o CHARACTER OF
< 5-|8lo JolEs|* F o DRILLING, ETC.
55 (2.0 | 1.0]8-8-8~ o 0.0 - 3.3 Ft. v [Borehole advanced
, GM-ML, 0-10 Ft. with 6.5"
o.d. hollow stem
0.0-2.0 Ft. Silty GRAVEL, broken pieces of |auger.
B35 12.0 | 1.5| 1-3-4 basalt, cement and New Brunawick Boring radiologically
12 sandstone. sampled and
- ' a-logFed bé
- 2.0-2.7 Ft. Gravelly SILT, black, pieces m-Ebﬂ ine, Corp.
85 (3.0 | 1.7|5-5-7-4 of soft silt, grayish green, brownish gray.
2.7-3.2 Ft. SILT, black, soft. Elevated readings
| - with HP-260 from
S5 120 9-1111-151 8.2 in‘." Fc?' &IELSAHDH:M.SEI SM, 2.7-3.2 Ft.
. Grayish green, line-grained, some
nm}ium-(n.ined sand, beds are 0.3 ft.
thick; sand and silt is interbedded.
8512.0 2-2-8-8 8.2 Ft. Groundwater

4.9 - 10.0 Ft. 8i (SM,
SP). Reddish gray . oming -
brown downward, fine- to medium-grained,

soms gravel of New Brunswick sandstone.
5.8 Ft. Some coarse-grained sand.
6.3-8.4 Ft. SILT, greenish gray.

8.4-8.2 Ft, Silty SAND, brown (10YR4/3);
may be disturbed fill.

8.2-10 Ft. SAND, brown (10YR4/2), very
fine-grained bedding evident, saturated.

observed.

At TD, ENMET readd
90 ppm, 1 bar LEL
with probe at 0.5 Ft.

I |

Bottom of borehcle at 10.0 Ft.
Borehole backfilled with spoils, 11/24/87.

Ducn’:ption and

classification of
samples by visual
examination.
S = SPLIT SPOON; ST = SHELBY TuBg; |SITE ; HOLE WO,
E‘ DENNISON; P = PITCHER; O = OTHER 160 Essex St. (LODI) 1166R

A-17



ROJECY 308 NO. HEET NQ. HOLE NO.
GEOLOGIC DRILL LOG [ FUSRAP [esor1ad 1 o1 | aonem
ISI1TE . ICOORDINATES : GLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,285 E 4,217 Vertical cocana
FEGUR ICOMPLETED PDRILLER DRILL MAKE AND MODEL I1ZE OVERBURDEN OCK (FT.) ITOTAL DEPTH
10-7-§8110-7-88 EMPIRE SOILS CME 45B r 12 2.1 Il 2.1
JCORE RECOVERY (FT./%) [CORE SDXES]SWLESIEL. TOP CASING OUND EL. DEP!I’!IIEL- GROUND WATER DEPTH/EL. TOP OF ROCK
1.0/63 /

{SAMPLE HAMMER WEIGHT/FALL

CASING LEFT IN HOLE: DIA./LENGTH

]LOGGED

z
BY:

O-21Ft

\:

. m New
Brunswick formation.

300 1bs./ 24 in. NONE J. Lord
w8l 2 x| eeESsURe 2
< g EpuFfwe  “JEsTs o NOTES ON:
s a @ E; ] o ELEV. DESCRIPTION AND CLASSIFICATION lUATER LEVELS,
- 308 il Lol | § WATER RETURN,
% u O3NE OB wo | M g CHARACTER OF
$Zig-igol B %I o Ei L 5 DRILLING, ETC.
i I 5 Pt
8515 | 1.0[0-30-7 -driveway. Borehole advanced
_ 0-2.1 Ft. using 6 1/4"
N 15-20Ft ). Drivews i.d. hollow stem
'S5 0.1 | U0 T00T = \ base of large ngu tone to augers.

Bottom of borehole at 2.1 Ft.
orehole backfill
ssphalt to the surface, 10/1/

ed with xhtos" and

_q.&___‘

Radxoloncnlly

sampled an

E a-log ed b
MA -Eberiine

No mundwater

detected.

Tcﬂ) of undisturbed
il 2.1 Ft.

Spoon & auger refusal
at 2 1 Ft. Bedrock.

Description and
classification of

soils by visual
examination of
samples.
S = SPLIT SPOON; ST = SHELBY TUBE; {SITE HOLE NO.
E = DENKISON; P = PITCHER; O = OTHER 174 Essex St. {(LODI) 2009R

A-18



ROJECY JOB NO. HEET NO. HOLE NO,
IL_ GEOLOG'C DR"'L LOG r FUSRAP 14501-138 1 oF 1 1119R
FITE ICOORD INATES ) NGLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,142 E 4,246 Vertical .
BEGUN JCOMPLETED DRILLER RILL MAXE AXD NODEL 12E OVERBURDEN ROCK (FT.) [TOTAL DEPTH
A 11-5-87{11-5-87 E.D.1. MOBILE B-57 6.5" 10.0 10.0
CORE RECOVERY (FT./X) [CORE BOXES|SAMPLESIEL. TOP CASING OUND EL. DEPTH/EL. GROUND MWATER DEPTH/EL. TOP OF ROCK
; 7 115787
- [SAMPLE WAMMER WEIGHT/FALL ICASING LEFT IN MOLE: DIA./LENGTH [LOGGED BY:
140 Ibs/30 in NONE D. Harnish m
. P WATER
! wiSls mz x| PRESSURE n
\ Zlewll: § TESTS z |8 NOTES ON:
- al 1o|u®Een iy ey, | B DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
S| 1 ggsu por| 8 0 & WATER RETURN,
] 0 NE (it 0 | e CHARACTER OF
%~ g0 B %I Enﬁ -z DRILLING, ETC.
— 5 (20} 1.6] 21-25 *~N 0.0 - 6.0 Ft. SAN orehole advanced
25-34 o (GM,SM,$P). 0-10 Ft. with 6.5"
. - o.d. hollow stem
. . S 0.0-1.0 Ft. 8il GR.AVEL broken baslt auger.
: 20 1 19] 18-18 - gravel, reddish wn silt. Boring radiologically
- 17-15 : 1% sampled and
' - .0-2.0 Ft. Silty SAND (SM), palc yellow n-log ed b
. i f‘.’ 5Y7/d) , very fine-grained, so 'MA-~Eberline,
5520 [ 1.7 a-11573§l - Fonronids saned sosia”
i:. Ste 3.0-6.0 Ft. SAND (sp) yellowish brown ENMET reads 300
—- : - s {10YRS5/6), fine- , some gravel, Eprnél bar LEL at 0 5
8520 [ 1.8 7-1129-141 e e poorly comput oleis 80 F
g 1 \ 5 Ft. Some mvcl
i S5[10 | 03| 16-35 T § 6.0 - 6.3 Ft. ML-CL). Light 8.0 Ft. Groundwat
- 25/p" A \ s F W( )- Lig observed. rouncwater
6.3 - 9.0 Ft. SP). Brown
}' (7.5YRS /%&EX]} (g'runed wet. [ ?:le caved in t0 6.0
- Bottom of borehole at 8.0 Ft.
Borehole backfilled with spoils, 11/5/87.
i
i
Description and
- classification of
samples by visual
y examination.
_ S = SPLIT SPOON; ST = SHELBY Tusg; |SITE HoLE HoO.
. B = DENNISON; P = PITCHER; O = OTHER 174 Essex St. (LODI) 1119R
A-19 \
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8.1/81

ROJECT JOB NO. HEET NO. {HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 4501-138 1 F 1 | 1168R
{SITE COORD INATES . GLE FROM HORIZBEARING
160 Essex St. (LODI) N 2,399 E 4,257 Vertical | -====-
EGUN ICOMPLETED PRILLER DRILL MAKE AKD MGODEL 12E OVERBURDEN ROCK (FT.) {TOYAL DEPTH
1-24-87]11-24-87 E.D.L Mobile Bs7 | 65" | 100 | 10.0
CORE RECOVERY (FT./X) [CORE BOXES|SAMPLE DEPTH/EL. TOP OF ROCK

S[EL. YOP CASING OUND EL. EPTH/EL. GROUND WATER
?.7[ 11/24/87

LE HAMMER WEIGHT/FALL
140 lbs./ 30 in.

NONE

ICASING LEFT IN MOLE: DlA.ILENGTH}LwGED BY:

. Yol 2 WATER
Eﬁ g b EE ESTS 8 NOTES ON:
-] wl® ;_,, F =] o ELEV, E|s DESCRIPTION AND CLASSIFICATION JUATER LEVELS,
o elz |glulEd OOl B IR E E WATER RETURN,
iy HEI0 el ORD [ i [MHE g CHARACTER OF
$8|d-lslc| B E|J Gl &S DRILLING, ETC.
20 [ 1.7] 9-25 0.0 - 6.5 Ft. Gravelly SHLT. Silty GRAV] Berehols advanced
40-2¢ 4 SA ML-GM, GM, 5P). 0-10 Ft. with 6.5"
0-3.9 Ft. Gravelly SILT, dusky red g llow stem
0-3.9 Ft. Grav N suger.
2.0 12-17 10RS/2) decomposed New Brunswick Boﬁng radiologically
18-18 sandstone and shale matrix, silt and sampled and
very-fine sand; gravel is broken pieces of a-logged b
New Brunswick sandstone. 'MA-Eberiine, Corp.
ERIBEME T 2° of aaphalt at
12 [ 1.1-1.4 Ft. Piece of lumber. surface,
. Elevated readings
2.0-3.9 Ft. Some dark gray and brown silt, |with HP-260 from
'SS (2.0 | 1.3 i; ig B M some round gravel. r 6.0-6.5 Ft.
e 8.9-4.1 Ft. SAND, gray, fine-grained, :
- S N clean. o .
S5)2.0 | 1.6/6-10-10 ¥ With sugers in the
p I 4.1-5.9 Ft. SILT, dark grayish brown to H hole o 8.0 F¢.,
black, pieces of "l’iiilh green, reddish ENMET reads 100
- WL brown and grayish brown silt mixed in. ppm at surface,

amp.

5.9-8.0 Ft. SAND, black, fine-grsined,

6.0-6.5 Ft. Silty SAND, dark gray, some
black sand mixed in, soms pes gravel,
grayish green silt pisces.

/
D. Harnish q:ﬁ%

8.7 Ft. Groundwater
observed.

.5~ 7.8 Ft. Eg ty SA.HE SM). Wesak red
r (5R4/8), fine-tom '(um-)zninod.

At TD, ENMET reads

7.8 - 8.7 Ft. %*I
brown (10YR4/

ML), Dark yellowish
), weakly laminated.

>300 ppm, >10%
LEL with probe at 0.5

Torava GOORETS), 2o

fine-grained.

e-grained, saturated
9.2-9.5 Ft. Brown (10YR4/3), very

Ft.
Drager tube poly-test
showed very minor
Eontive at top of

ole after TD.

Dark grayish

Bottom of borehole at 10.0 f3.
Borehols backfilled with spoils, 11/24/87.

Description and
elassification of
samples by visual

axamination.
= . = . HOLE NO.
D oowitson > & pirchn; o < o 160 Essex St. (LODI) 1168R
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. ROJECT JOB NO. REET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 oF 1 | 1120R
ITE r@DlHATES GLE FROM RORIZBEARING
174 Essex St. (LODI) N 2,273 E 4,269 Vertical cecmm-
BEGUX ICOMPLETED PRILLER DPRILL MAXKE AND MODEL 12E FNEMEH ROCK (FT.) |[TOTAL DEPTH
J]11-6-87|11-6-87 - E.D.1. MOBILE B-57 6.5" 14.0 14.0
CORE RECOVERY (FT./X) [CORE BOXES LESIEL. TOP CASING OUNC EL. EPTH/EL. GROUND MATER PEPTHIEL. TOP OF ROCK
4.1/34 10.9/ 1176787 /
ISAMPLE SAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH {LOGGED IY'
‘ 140 Ibs/30 in NONE D. Harnish
» d + # T
Ol Zlysl PRESSURE ]
Eﬁ. E i Eﬁ ST £ |8 NOTES ON:
S Q nio2 . ELEV, DESCRIPTION AND CLASSIFICATION TER LEVELS,
- gug 322, o e ﬁ § WATER RETURN,
: % | E &0 Sl O] wo [ HHE E CHARACTER OF
15| 8 &I g air E BDRILLING, ETC.
85 (2.0 | 0.5 356-21 0.0 - 43 Ft. orehole sdvanced
22-185 mg, G roken bassit gravel 0-14 Ft, with 6.5"
gxnt black 'ad': But.,hsm‘?r‘ ) a, o.d. hollow stem
e-grained brown (7. san : »
I'S513.0 | 041%-13-24 saturated. nf'mt ndxolopcally
: 15 llmp ed
met log ed b
Eberline,
S5 (2.0 | 1.7} 15-16 - .
17-18 B 48 - es Ft. snn_sm_nn(s‘;u
Du‘k rodduhegny §YR4/2), fine-
. - m um-
188120 | 1.7 11-9-13, .
: : 17 6.3-6.0 Ft. SILT.
L 8.0-6.5 Ft. Silty SAND. G h
§s|z2.0 4-9-14 and yellowigh tgmvm, ﬁne-:::.::: ind 10.9 Ft. Groundwater
18 observed.
6.5 - 10.9 Ft. _Qm (CL) Bottom
10 contact transiti
$12.0 10-9-1 6.5-8.1 F't. Wuk (j%:) Hole ctv:ni_m from
22 .¥ 8.1-10.9 Ft. Yollo\mh nd 5 fu/e upper 4-6
reddish gray (SYRS
109 - 140 Ft. SP). Dark h
brows (10 ‘ u)ntcd. gyis

Bottom of borehole at 140 F
Borehole backfilled with lpmh 11/6/87.

Augered through the

sand to 14.0 F't.

Au er refusal on
rock

ription and
chul cation of

samples by visual
examination,

HOLE NO.

1120R

s SPLIT SPOON; ST = SHELBY TUBE; |SITE

tsi DENNISON; P = PITCHER; O = OTHER

174 Essex St. (LODI)
A-22 s \
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ROJECT JOB NO. HEET NO. HOLE NO.
GEOLOGIC DRILL LOG r FUSRAP 14501-138 1 0F 1 | 1169R
Isn'E ICOORD I NATES GLE FROM HORIZBEARING
160 Essex St. (LODI) N 2,455 E 4,276 Vertical T ——————
EGUN ICOMPLETED PDRILLER DRILL MAKE ANC NODEL 12E OVERBURDEN ROCK (FT.) |TOTAL DEPTH
1-24-8711-24-87 E.D.L Mobile B-57 6.5" 6.5 ' 1.5 8.0
ICORE RECOVERY (FT./X) [CORE BOXES LESIEL. TOP CASING OUND EL. EPTH/EL. GROUND WATER PEPTH/EL. TOP OF ROCK
5.7/71 Im‘: r ] 6.5/

{SAMPLE MAMMER WEIGNT/FALL

ICASING LEFT IN HOLE: DIA./LENGTH

ILWGED BY:

140 1bs./ 30 fn. NONE D. Harnish %
. ol o = WATER L
Wwol,zl,k| PRESSURE f
< § i s TESTS |8 NOTES ON:
" z = .o ELEV. DESCRIPTION AND CLASSIFICATION [WATER LEVELS
o £0i33] o L] g . B g '
gz dllcd| ol Bzs| 8" (¥=22 ¥ TER RETURN,
CH Qmﬁ xg su = W :“E g CHARACTER OF
wli~|go o| Eo DRILLING, ETC.
[8513.0° | 3.2 0.0 - 4.3 Ft. Grav. i Borehole advanced
- . 0-8 Ft. with 6.5" o.d.
hollow stem auger.
0.0-0.7 Ft. Silty GRAVEL, dusky red
55 (2.0 | 1.5|4-2-4- {7.8R3/2), gravel is broken angular basalt Boring radiclogically
and pieces of wood. sampled and
0.7-4.1 Ft. Gravelly SILT, very dark B el %,
T-4. . ve! , - rline, .
85 (2.0 | ¥-1% < S§YRS3/1), 2-5 cm. 5iunem gv.z of F:'.‘?: i
20-20 5.0 runswick sandstone, both apgulsr and
subrounded; pieces of twigs, bits of glass. g:ole caved in to 6.5
2.0 | 1.1] 20-37 i T 4.1-43 Ft. GRAVEL, light green rock, 1
44-23 angular. Eht gree
4 4.3 - 8.5 Ft. Si (SM). Dark )
reddish gray 4/2), fine-grained, minor [|Dry hole.
aubmg-uf:.: pea gravel.
6.0-6.5 Ft. Dusky red.
At 8.0, ENMET reads
.0 Ft. W%BQQK >300 ppm, with proba
Dusky red, er downward, {ractured New| | at 0.5 F't.
Brunswick sandstone.
Bottom of borehole a3t 8.0 ft.
Borehole backfilled with spoils, 11/24/87.
Description and
classification of
samples by visual
axamination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE WO,
~ F = DENNISON; P = PITCHER; O = OTHER 160 Essex St. (LODI) 1169R

A-23 \
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m—c Sm— (-l- i.-!s- (yh-q
t

p——a

RGJECT OB NO. HEET NO. [HOLE NO.
GEOLOG'C DR"'I' I"OG r FUSRAP j4501-138 1 oF 1} 2008R
rlTE COORD INATES , GLE FROM HORIZBEARING
174 Essex St. (LODI) N 2,394 K 4,296 Vertical | =eeen-
HEGUN ICOMPLETED PRILLER DRILL MAXE AND MODEL 1ZE IOVERBURDEN ROCK (FT.) |TOTAL DEPTH
" 110-7-88(10-7-88 EMPIRE SOILS CME 45B 12" 10.0 10.0
ICORE RECOVERY (FT./X) [CORE IOXES-SMPLESIEL. TOP CASING OUND EL. DEPTH/EL., Gl}’m WATER DEPTH/EL. TOP OF ROCK
ISAMPLE NAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LWGEO BY: ~\
300 lbs./ 24 in. NONE J. Lord
= X > nuéﬁmz ”
§5 ¥ SluF gg TESTS o NOTES ON:
=Mt z§ 082 =l o ELEV, ; DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
zidleE "ol Bzl B Bz TER RETURN,
%‘2 HIZo/ o g gR%| wa |mRg g CHARACTER OF
C4h3 o < ojFs|F E DRILLING, ETC.
| . T 0.0 -10Ft. Borehole advamced
_— - oreho! v
ST o8 B2 10.- 43 Ft. i) 0-10 Ft, using € 1/4*
Dark gra L riy sorted i.d. hollow stem
S5 12.0 | O.B[H1-5-5-1 ud.umn ts with g,zvol cobbles, gl sugers.
bnck, and a $* thick piug of wood Mom dexol ca.ily
to alightly moist, soft.
:-lo edb
S5 12.0 | 2.0]|5-4-4-5 - AR 8.0-4.0 Ft. No recovery r ? 'MA -Eberline,
5. e '
- N 4ITFITE & {8G). Groundwater detected
L_§ ] Dusiky brown . Moist, soft, dense, { [in hole, 7.0 Ft.
18512.0 | 2.0]7-4-6-¢ ¥ e cohesive. FILL?
N 53- 7.7 FL. Emsﬂ;%f) :
“ &7 Ely h brown {1 ri scrted
:ﬁt; :rnd 10% coarse fnc)lz'lg:o PZtroloum
.34'_;{ odor. Loose, moist to saturated
4 10 f 6.0-7.7 Ft. Grading to moderate brown
{8YR4/6). Coarsening downwards.
7.7-100Ft. 8 SM). Dark ‘I‘or of undisturbed
ﬁellowuh orange (1 [6). Wall sorted i 1.
ne-grained sand and silt. Adhesive,
utuntod soft. Rapid dilatancy.
Undisturbed.
Bottom of borehole st 10.0 Ft.
Borehole backfilled from bottom to §' mth Elevated scan at
grout, from 5' to 6" with spoils, an 2.0-4.0 interval.
patched with asphalt in top 8" 10[7/88 .
escription and
dun ication of
soils by visual
examination of
samples.
S = SPLIT SPOON; ST = SHELBY TUBE; (SITE HOLE KO,
F = DENNISON; P = PITCHER; O = OTHER 174 Essex St. (LODI) 2008R

A-24



ICORE RECOVERY (FT./%)

ICORE BOXESISAMPLESIEL. TOP CASING
2.7/60 6

ROJECT 08 NO. HEET NO. [HOLE WO.
l GEOLOGIC DRILL LOG r FUSRAP 14501-13§ 1 of 1 | 1087R
Istve COORD INATES GLE FROM HORIZBEARING
174 Essex Ave. (LODI) N 2,104 E 4,300 Vertical T —r————
I BEGUN ICOMPLETED [PRILLER RILL MAKE AND MODEL 12E RBURDEN  [ROCK (F7.) [TOTAL DEPTH
11-6-8711-6-87 G. Engel; BNI Minuteman Auger r 4" 4.5 | 4.5

QUKD EL.

DEP'I}HIEL. GROUND MATER

DEPTH/EL. TOP OF ROCK

/ /
. WLE HAMMER WEIGHT/FALL CASING LEFT I¥ WOLE: DIA./LENGTH ILWGED BY: o
N/A NONE R. Migues %»
| [ e
y WO &
l;_. < E &juw| 4 gﬁ TESTS § NOTES ON:
Bl ol BalS3 T < ELEU. DESCRIPTION AND CLASSIFICATION |uATER LEUELS,
308 0 T en |w_ - ; TER RETURN
z E Bl 2l 0z 0. (T2 8 ’
! B L )\E SH . n tHH g CHARACTER OF
; o~ |0 B o| ¢ i DRILLING, ETC.
= 510 | 0.6 0.0 - 1,7 Ft. -Mx,z.
Moderate brown 4) mottled with Borehole adyanced
85 (1.0 0.4 dusky brown (5 L /2). Fine- to 934.5 E: using 3"
: coarse~grained. Humus. i.d. split-spoon
lL B 10.8 | 0.5 — f um; er m%oi" od.
—_ SST0E 104 1.7 - 4.5 Ft. (CL-ML). solid stem augers.
- - Moderats re 4/6} with fragments of
. ;E-E 8'5 ? rock and brick|?).
: - 2.3-3.4 Ft. Brown (10R4/6) and very dusky
’. red {10R2/2). ( /e) Borehole was
%’ radiologically sampled
8.4-4.5 Ft. Moderate reddish brown and gamma-jogged by
(10R4/8). TMA-Eberline, Corp.

Bottom of borehole at 4.5 Ft,
Borehole backfilled with spoils, 11/6/87.

Poor recovery due to
auger bit banging on
buried debris.

Augered several holes

around 1087R in an

attempt to get the
robe below 4.5 Ft.

Fcaue penetrated 5.0
t.

Description and
elussification of
soils by visual
examination.

: S = SPLIT SPOON; ST = SHELBY TUBE;
_ = DENKISON; P = PITCHER; O = OTHER

SITE

174 Essex Ave. (LODI)

HOLE NO.

1087R

A-25
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GEOLOGIC DRILL LOG Ot o rag oy [ e
FUSRAP 4501-13§ 1 OF 1 | 117IR
ITE COORD INATES ANGLE FROM mxz‘ammc
1£0 Fecaw €+ TN R S 4L T 4 WA
Sv Z5SCX Ol (ajars) N 2,476 E 4,325 Vertical] | «-----
EGUN PLETED PRILLER DRILL MAKE AND MODEL I1ZE OVERBURDEN ROCK (FT.) {[TOTAL DEPTH
1-25-8711-25-87 E.D.I. Mobile B-§7 6.5" 5.4 2.6 8.0
ICORE RECOVERY (FT./X) JCORE BOXES|SAMPLESIEL, TOP CASING JGROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. T0P OF ROCK
4.6/58 4 4 5.4/
LE MAMMER WEIGHT/FALL ICASING LEFT N HOLE: DIA./LENGTH |LOGGED BY:
140 1bs./ 30 in. NONE D. Harnish
\SlwlSlsl 41 = pRESSURE @
Eﬁ b § El0ws g“ TESTS z |8 OTES ON:
.E KE&? o'§ PR ELEY, o E DESCRIPTION AND CLASSIFICATION JWATER LEVELS,
z| G20 Do < @ ¥ u WATER RETURN,
g U2l & v @l oL | wo (RS g CHARACTER OF
g3 2Jel d I gy (F E e DRILLING, ETC.
2.0 | 0.8} 5-17 T 0.0- 3B Ft, W Borehole advanced
1s-9 FILL {SG, ML). 0-8 Ft. with 6.5" c.d.
hollow stem auger.
1 0.0-2.5 F't. Gnvelly SAND, dark reddish
S5 (3.0 | 1.7, 2-%-3 brown (5 .} mvcl of New Brunw;ck Bormg radiologically
10 nndltone, basalt; s sampled an
m;—logfed b
- 2.5-3.8 Ft. SILT, black with some dark Eberlin
2.0 (16} 7-1 brownish gray and nish gray pisces
17-25 [ 1 mixed in, some w stems.
e - 7 3.0-3.3 Ft. Bedding planes suggested. r
8§ (2.0 | 0.B gg-gg &_ SM) ok }
- L ty SAND ar ay
; &nDYRUl?Nucommg (!mky red dovﬁward
- - e-grained.
5.4 - 8.0 Ft. lﬂﬁ}gﬁﬂﬁn ?EQE%QE.
Dusky red, hard, iractured New Brunswick
sandstone, becomes harder and less
fractured downward. Photographs of
weathered bedrock
samples on file.
Bottom of borehole st 8.0
Borehole backfilied with aponh 11/25/87.
Description and
classification of
samples by visual
examination.
: S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
e ; = DENKISON; P = PITCHER; O = OTHER 160 Essex St. (LODI) 1171R

A-26 \
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