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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The 1984 Energy and Water Appropriations Act authorized the U.S.
Department of Energy (DOE) to conduct a decontamination research and
development project at four sites, including the site of the former
Maywood Chemical Works (now owned by the Stepan Company) and its
vicinity properties. The work is being administered by the Formerly
Utilized Sites Remedial Action Program (FUSRAP), one of two remedial
action programs under the direction of the DOE Division of Facility
and Site Decommissioning Projects. The residential properties in
Lodi, New Jersey, are included in FUSRAP as vicinity properties.
Figﬁre 1-1 shows the location of the Lodi vicinity properties in
relation to the former Maywood Chemical Works.

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

FUSRAP is currently being managed by 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.

1.2 PURPOSE
The purpose of the 1986 survey performed by BNI was to locate the

horizontal and vertical boundaries of radionuclide concentrations
exceeding remedial action guidelines.
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1.3 SUMMARY

This report summarizes the procedures and results of the
radiological characterization of the property at 22 Long Valley Rcad

(Figure 1-2) in Lodi, New Jersey, conducted from September through
December 1986.

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

This characterization confirmed that thorium-232 is the primary
radioactive contaminant at this property. Results of surface soil
samples for 22 Long Valley Road showed maximum concentrations of
thorium-232 and radium-226 to be 27.7 and 3.4 pCi/g, respectively.
Subsurface soil sample concentrations ranged from 0.9 to 26.6 pCi/g
for thorium-232 and from 0.3 to less than 2.6 pCi/g for radium-226.
The average background level for both radium-226 and thorium-232 in
this area is 1.0 pCi/g.

Historical information indicates that uranium is not a primary
contaminant in this area; therefore, analysis for uranium was not
considered critical for this characterization. The soil samples
have been archived and, if necessary, can be analyzed for uranium at
some future date. 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 conservatively low 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. 1In addition, because the vicinity properties will
be decontaminated in a manner to reduce future doses to levels that
are as low as reasonably achievable (ALARA), DOE will ensure that
most of the radiocactivity present at these vicinity properties will
be removed during the cleanup (Ref. 2).
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Soil analysis data for this property showed surface contamination.
Subsurface investigation by gamma logging indicated contamination to
a depth of 3.0 ft.

Exterior gamma radiation exposure measurements ranged from 8 to

36 uR/h, including background. The highest gamma exposure rate

was measured in the area where the surface soil sample result for
thorium-232 was also the highest (27.7 pCi/g). The indoor exposure
rate measurement was 6 yR/h, including background.

The radon-222 measurements inside the residence indicated

concentrations of 0.4 and 0.5 pCisl, which are within the DOE
guideline of 3.0 pCi/l.

Measurements for radon daughters ranged from 0.002 to 0.003 WL, and

measurements for thoron daughters ranged from 0.001 to 0.002 WL.



2.0 SITE HISTORY

The Maywood Chemical Works was founded in 1895. During World War 1
(in 1916), the company began processing thorium from monazite sand
for use in manufacturing gas mantles for various lighting devices.
The company continued this work until 1956. Process wastes from
manufacturing operations were pumped to two areas surrounded by
earthen dikes (northern and southern diked areas) 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 processing operations were moved from the company's property and
used as mulch and £ill in nearby low-lying areas. The fill material
consisted of tea and cocoa leaves mixed with other material
resulting from operations at the plant and apparently also contained
thorium process wastes (Ref. 3).

It is not known for certain 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 Maywcod Chemical Works
property. It can be seen from photographs and tax maps ¢f 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. Secondly. 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 include thorium. This type of sand was feedstock at the
Maywood Chemical Works, and elevated levels are known to exist in
the by-product of the extraction process. Third, the ratio of
thorium to other radionuclides found in 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 recall chemical odors in and around the brook in Lodi and steam

rising off the water. These observations suggest discharges of
contaminants occurring 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
radiocactive materials (Ref. 5).

2.1 PREVIOUS RADIOLOGICAL SURVEYS

January 1981 - The Nuclear Requlatory Commission (NRC) directed that
a survey of the Stepan Company property and its vicinity be

conducted. Using the Stepan Company plant as the center, a 4-mi2
aerial survey conducted by the EG&G Energy Measurements Group
identified anomalous concentrations of thorium-232 to the north and
south of the Stepan Company property. The Lodi residential
properties were included in this survey (Ref. 6).

June 1984 - In June 1984, Oak Ridge National Laboratory (ORNL)
conducted a "drive by" survey of Lodi using its *"scanning van."
Although not comprehensive, the survey indicated areas requiring
further investigation (Ref. 7).

September 1986 - At the reguest of DOE, ORNL conducted radiological

surveys of the vicinity properties in Lodi, New Jersey. for the
purpose of determining which properties contained raéioactive
contamination in excess of guidelines and would require remedial
action (Ref. 8).

2.2 REMEDIAL ACTION GUIDELINES

Table 2-1 summarizes the DOE guidelines for residual contamination.
The thorium-232 and radium-226 limits listed in Table 2-1 will be



used to determine the extent of remedial action required at the
. vicinity properties. DOE developed these guidelines to be
consistent with the guidelines established by the Environmental
.~ Protection Agency (EPA) for the Uranium Mill Tailings Remedial
Action Program.



TABLE 2-1
SUMMARY OF RESLDUAL CONTAMINATION GUIDELINES FOR THE LOD1 VICINITY PROPERTIES
Page 1 of 2

BASIC DOSE LIMITS

The basic 1imit for the annual radiation dose received by an individual member of the general public is
100 mrem/yr.

SOIL (LAND) GUIDELINES (MAXIMUM ALLOWABLE LIMITS)

Radionuclide Soil Concentration {pCi/g) above backgrounda'b’c
Radium-226 5 pCi/g, averaged over the first 15 om of soil below
Radium-228 the surface; 15 pCi/g when averaged over any 15-cm-
Thorium-230 thick soil layer below the surface layer.
Thorium-232

STRUCTURE GUIDELINES (MAXIMUM ALLOWABLE LIMITS)

Airborne Radon Decay Products

Generic guidelines for concentrations of airborne radon decay products shall apply to existing occupied
or habitable structures on private property; structures that will be demolished or buried are

excluded. The applicable generic guideline (40 CFR 192) is: 1In 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 WL.9 In any case, the radon decay product concentration (including background) shall not exceed
0.03 WL. Remedial actions are not required in order to comply with this guideline when there is
reasonable assurance that residual radiocactive materials are not the cause.

External Gamma Radiation

The average level of gamma radiation inside a building or habitable structure on a site shall not
exceed the background level by more than 20 uR/h.

Indoor/Outdoor Structure Surface Contamination

Allowable Residua) Surface Contamination®

{dpm/ 100 _cm2)
Radionuclidef Average9'h Max imumh» 1 Removablel'sJ
Transuranics, Ra-226, Ra-228, Th-230, Th-228
Pa-231, Ac-227, 1-125, 1-129 100 300 20
Th-Natyral, Th-232, Sr-90, Ra-223, Ra-224
u-232, 1-126, 1-131, 1-133 1,000 3,000 200



TABLE 2-1

e (continued)

Page 2 of 2
o
Indoor/Outdoor Structure Surface Contamination (continued)
Allowable Residual Surface Contaminatione
! {dpm/100 cm?)
Radionuclidef Average9s! Maximum™s 1 RemovabieMJ .
— Y-Natural, U-235, U-Z38, and associated decay
products 5,000 15,000 1,000 «
B Beta-gamma emitters (radionuclides with decay
modes other than alpha emission or spontaneous
fission) except Sr-90 and others noted above 5,000 8-y 15,000 B-v 1,000 B~y
dThese guidelines take into account ingrowth of radium-226 from thorium-230 and of radium-228 from
thorium-232, and assume secular equilibrium. If 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. If other mixtures of radionuclides occur, the concentrations of individual
radionuclides shall be reduced so that the dose for the mixtures will not exceed the basic dose
: limit.
bThese guidelines represent residual concentrations above background averaged across
any 15-cm-thick layer to any depth and over any contiguous 100-mé surface area.

CLocalized concentrations in excess of these imits are allowable provided that the average
concentration over a 100-m2 area does nct exceed these limits.

da working level (MWL) is any combination of short-lived radon decay products in 1 liter of air that
will result in the ultimate emission of 1.3 x 105 MeV of potential alpha energy.

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

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

OMeasurements of average contamination should not be averaged over more than 1 m2. For objects of
less surface area, the average shall be derived for each such object.

PMThe 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.

- iThe maximam contamination level applies to an area of not more than 100 o,

JThe amount of removable radioactive material per 100 om? 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 cbjects of surface area less than 100 o is determined, the activity per
_ unit area should be based on the actual area and the entire surface should be wiped. The numbers in
p- this column are maximum amounts.

10 \



3.0 HEALTH AND SAFETY PLAN

BN1 is responsible for protecting the health of personnel assigned
to work at the site. As such, all subcontractors and their
personnel are required to comply with the provisions of the

applicable project instructions cited in this section or as directed
by the on-site BNI representative.

3.1 SUBCONTRACTOR TRAINING

Before the start of work, all subcontractor personnel attend an
orientation session presented by the BNI representativé to explain
the nature of the material to be encountered in the work and the
required personnel monitoring and safety measures.

3.2 SAFETY REQUIREMENTS

Subcontractor personnel must comply with the following BNI
requirements.

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

0 Protective Clothing/Equipment - Subcontractor personnel are
required to wear the protective clothing/equipment specified
in the subcontract or as directed by the BNI representative.

0 Dosimetry - Subcontractor personnel are required to wear, and
return daily, the dosimeters and monitors issued by BNI.

o Controlled Area Access/Egress - Subcontractor personnel and
egquipment entering areas wherein access and egress are
controlled for radiation and/or chemical safety purposes are
surveyed by the BNI representative for contamination before
leaving those areas.

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

11



Radiation and/or chemical safety surveillance of all activities
related to the scope of work is under the direct supervision of
personnel representing BNI.

The health physics requirements for all activities involving
radiation or radioactive material are defined in Project Instruction

No. 20.01, the Project Radiation Protecticn Manual and implementing
procedures.

The industrial hygiene requirements for activities involving
chemicals or chemically contaminated materials are defined in

Project Instruction No. 26.00, the Environmental Hygiene Manual and
implementing procedures.

Copies of these project instructions and manuals are located on-site
for the use of subcontractor personnel.

12



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 is adjusted to adequately characterize each property. 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 and its east and north coordinates are shown on all figures of
the property (Sections 4 and 5).

4.1 FIELD RADIOLOGICAL CHARACTERIZATION

4.1.1 Measurements Taken and Methods Used

An initial walkover survey using unshielded gamma scintillation
detectors (2-in. by 2-in. thallium-activated sodium iodide probe) to
identify areas of elevated radionuclide activity was performed.
Near-surface gamma measurements taken using a cone-shielded gamma
scintilliation detector were also used in determining areas of
surface contamination. Using 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 minimizead
potential sources of error in the measurements. The measurements
were taken 12 in. above the ground at the intersections of 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 (¢pm) to picocuries per gram

(pCi/g). This calibration demonstrated that 11,000 cpm corresponds
to the DOE guideline of 5 pCi/g plus local average background of
1 pCi/g for thorium-232 in surface soils (Ref. 9).

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

13



locate subsurface contamination where there is no surface
manifestation. The subsurface characterization consisted of
drilling and gamma logging 13 boreholes (Figure 4-1) using either a
3-in.~ or é-in.-diameter auger bit; holes were drilled to depths
determined in the field by the radiological and geoclogical support
representatives.

The downhole gamma logging technigque was used because the procedure
can be completed more quickly than collecting soil samples, and ‘it
eliminates the need for analyzing these samples in a laboratory. A
2-in. by 2-in. sodium iodide gamma scintillation detector was used
to perform the downhole logging. The instrument was calibrated at
TMC where it was determined that a count rate of approximately
40,000 cpm corresponds to the 15-pCi/g subsurface contamination
guideline for thorium-232. This relationship has also been.
corroborated in results from previous characterizations where
thorium-232 was found (Ref. 9).

Gamma radiation measurements were taken at 6-in. vertical intervals,
and determined the depth and concentration of the contamination.
The gamma logging data were reviewed to identify trends, regardless
of whether concentrations exgeeded the guidelines.

4.1.2 Sample Collection 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, and 8), the
locations of biased surface soil samples were selected to better
define the limits of contamination. Surface soil samples were taken
at 13 locations (Figure 4-2) and analyzed for thorium-232 anéd
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

14
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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 so0il samples were colliected from 13 locations

(Figure 4-2) using the side wall sampling method and were analyzed
to compare laboratory soil sample results to downhole gamma
radiation measurements. A cup or can attached to a steel pipe or
wooden stake was inserted into the borehole and used to scrape
samples off the side of the borehole at a specified depth. The
subsurface soil samples were analyzed for radium-226 and thorium-232
in the same manner as the surface soil samples.

4.2 BUILDING RADIQLOGICAL CHARACTERIZATION

After evaluating previous radiological survey data as well as data
from this characterization, it was suspected that contamination
might be present under the foundation of the residence. A radon
measurement was obtained to verify the presence of contaminated
material under the residence and to estimate potential occupational
exposures during future remedial actions.

Indoor radon measurements were taken using the Tedlar bag

technique. Using this method, radon measurements are obtained by
pumping air into a Tedlar bag at a rate of approximately 2 1l/min and

. transferring the air sample directly into a scintillation cell with

an interior coating of zinc sulfide and an end window for viewing
the scintillations. RAnalysis of the sample was simplified by
allowing the radon decay products to build up over time. This
method allows all the radon decay products to come into secular
equilibrium with the radon. The scintillation cell was placed in
contact with a photomultiplier tube, and the scintillations were
counted using standard nuclear counting instrumentation.

Indoor air sample collection was also performed to determine working
levels (WL) of radon and thoron daughters. Measurement of radon

17 \



daughters was done by collecting an air sample for exactly 5 min
through a 0.45-micron membrane filter at a rate of 11 liters/min for
a total sample volume of 55 1. Alpha particle activity on the
filter paper was counted 40 to 90 min after sampling using an alpha
scintillation detector coupled to a count-rate meter or a digital
scaler. Measurements for thoron daughters were conducted using the
same method as for radon daughters with the exception of the time
between collection of the air sample and counting of the alpha
particle activity. 1In the case of thoron daughters, the sample is
allowed to age for at least 5 h after sampling before alpha activity
is counted. This elapsed time allows radon daughters, which may be
present with the thoron daughters, to decay sufficiently so as not
to interfere in calculating the working levels for thoron daughters.

Exterior gamma exposure rate measurements were made at seven
locations throughout the property grid system using either a

2-in. by 2-in. thallium-activated sodium iodide gamma scintillation
detector used to detect gamma radiation only, or a pressurized
ionization chamber (PIC) (Figure 4-3). The PIC instrument has a
response to gamma radiation that is proportional to exposure in
roentgens. A conversion factor for gamma scintillation to the PIC
was established through a correlation of these two measurements at
four iocations 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 3 ft above the ground, and the locations were determined to be
representative of the entire property. Interior measurements are
generally obtained with the gamma scintillation instrument rather
than the PIC because of its smaller size and the desire to minimize
the technician's time inside the residence.

18
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5.0 CHARACTERIZATICON RESULTS

5.1 FIELD RADIOLOGICAL CHARACTERIZATION

Near-surface gamma radiation measurements on the property ranged
from 3,800 cpm to approximately 124,000 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 § pCi/g
above background for surface scil contamination. Using this
correlation, the near-surface gamma measuremnents were used to
determine the extent of surface contamination as well as the basis
for selecting the locations of soil samples. Areas of surface
contamination are shown in Figure 5-1.

Surface soil samples were taken from 13 locations on the property
(Figure 4-2). These samples were analyzed for thorium-232 and
radium-226. The concentrations in these samples ranged from 1.5 to
63.9 pCi/g for thorium-232 and from 0.8 to 5.5 pCi/g for
radium-226. Analysis results for surface soils (from 0.0 to 0.5 ft)
are provided in Table 5-1. Results showed concentrations of
thorium-232 in excess of DOE guidelines (5 pCi/g plus background of
1l pCi/g for surface soils) with a maximum concentration of

63.9 pCi/g. Use of the »less than" { < ) notation in reporting
results indicates that the radionuclide was not present in
concentrations that are quantitative with the instruments and
techniques used. The "less than" value represents the lower bound
of the quantitative capacity of the instrument and technique used
and 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 guantitatively determined has an associated uncertainty
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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.

Analysis results for subsurface soil samples (from 0.5 to 1.0 ft)
given in Table 5-1 are consistent with the gamma logging data in
Table 5-2. The results in Table 5-2 showed a range from 7,000 cpm
to 290,000 cpm. A measurement of 40,000 cpm is approximately equal
to the DOE guideline for subsurface contamination of 15 pCi/g.
Analyses of subsurface soil samples indicated thorium-232
concentrations ranging from 0.9 to 26.6 pCi/g and radium-226
concentrations ranging from 0.3 to less than 3.2 pCi/g.

On the basis of near-surface gamma radiation measurements, surface
soil sanple analysis, and downhole gamma logging, contamination of
this property is believed to consist of surface and subsurface

contamination. The depth of contamination ranges from the surface

to 3.0 ft deep. The areas of subsurface contamination are shown in
Figure 5-2.

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 develcop this estimate, BNI will consider the location of the
contamination, construction techniques, and safety procedures.

5.2 BUILDING RADIOLOGICAL CHARACTERIZATION

Results of two indoor radon measurements made with the Tedlar bag
method indicated concentrations of 0.4 and 0.5 pCi/l. These
measurements were substantially less than the applicable DOE
guideline of 3.0 pCi/l (Ref. 10).

Results of measurements for radon daughters ranged from 0.002 to
0.003 WL and were substantially less than the applicable generic
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guideline (40 CFR 192) (Ref. 10) of an annual average (or
equivalent) radon decay product concentration not to exceed 0.02 WL.

Results of measurements for thoron daughters ranged from 0.001 to
0.002 WL. The generic gquideline is more restrictive for radon-222
(radon) than for radon-220 (thoron) according to NCRP Report No. 50
(Ref. 11), which was used as the guideline for thoron daughter
measurements.

Exterior gamma radiation exposure rate measurements ranged from

8 wR/h to 36 yR/h, including background. The indoor exposure

rate measurement was 6 yR/h, including background. One of the

seven exterior measurements exceeds the DOE guideline of 100 mrem/yr
for public exposure. This is based on the assumption of 16 hours
occupancy per day for 365 days per year (5,840 hours) and
subtracting average background of 9 yR/h (Ref. 12). The highest
measurement, 36 uyR/h, which exceeds the guideline, was taken in the
area where the surface soil analysis indicated a concentration of
27.7 pCi/g for thorium-232. These results can be found in Table 5-3.
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SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SOIL
FOR 22 LONG VALLEY ROAD?

Pagqe 1 of 2

Coordinates Depth Concentration {(pCi/q +/- 2 sigma)
East North (ft) Uranium-238 Radium-226 Thorium-232
3447 2383 0.0 - 0.5 -b- 2.0 +/- 0.5 < 3.1
3447 2383 0.5 - 1.0 -b-~ 0.8 +/- 0.3 0.9 +/- 0.5
3477 2326 0.0 - 0.5 ~-b- < 1.2 1.5 +/- 0.8
3477 2326 0.5 - 1.0 -b- < 1.7 < 3.0
3486 2325 0.0 - 0.5 ~b- 1.1 +/- 0.2 < 3.9
3486 2325 0.5 - 1.0 -b- 0.7 +/- 0.4 < 3.2
3495 2372 0.0 - 0.5 ~-b- < 1.9 < 3.4
3495 2372 0.5 - 1.0 ~b- 0.5 +/- 0.2 1.5 +/- 0.4
3500 2330 0.0 - 0.5 -b- 5.5 +/- 0.7 63.9 +/- 11.4
3500 2330 0.5 - 1.0 ~-b- 3.2 +/- 0.3 25.4 +/- 7.8
3501 2348 0.0 - 0.5 ~-b- < 1.5 < 2.8
3501 2348 0.5 - 1.0 -b- 0.9 +/- 0.5 < 2.5
3527 2275 0.0 - 0.5 ~b~ 0.9 +/- 0.3 2.1 +/- 0.7
3527 2275 0.5 - 1.0 ~-b- 1.2 +/- 0,7 1.5 +/- 0.5
3561 2298 0.0 - 0.5 -b- 1.0 +/- 0.5 3.2 +/- 0.8
3561 2298 0.5 - 1.0 ~b~ 1.0 +/~ 0.7 2.5 +/- 1.1
3563 2240 0.0 - 0.5 ~b- 0.8 +/- 0.3 1.5 +/~ 0.4
3563 2240 0.5 - 1.0 ~b- 0.3 +/- 0.2 2.0 +/- 0.6
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(continued)

Page 2 of 2

Coordinates Depth Concentration (pCi/q +/- 2 sigma)
East North (ft) Uranium-238 Radium-226 Thorium-232
3585 2212 g.0 - 0.5 ~-b~ 1.8 +/- 0.5% 12.0 +/- 1.5
358% 2212 0.5 - 1.0 -b- 1.3 +/- 1.0 26.6 +/- 2.7
3593 2275 0.0 - 0.5 -b- 3.4 +/- 0.9 15.4 +/~- 2.3
3593 2275 0.5 - 1.0 -b- 1.8 +/- 0.4 5.9 +/- 1.0
3611 2196 0.0 - 0.5 -b- < 1.9 9.9 +/- 1.5
3611 2196 0.5 - 1.0 -b- 0.8 +/- 0.1 10.1 +/- 1.2
3617 12229 0.0 - 0.5 -b- < 2.3 9.4 +/- 1.4
3617 2229 0.5 - 1.0 -b- 1.5 4+/- 0.4 6.4 +/- 1.0
3649 2216 0.0 - 0.5 -b- 1.9 +/- 0.5 27.7 +/- 2.7
3649 2216 0.5 - 1.0 -b- < 2.6 16.4 +/- 2.0

aSampling locations are shown in Figure 4-2.
bAnalysis not requested.



TABLE 5-2

DOWNHOLE GAMMA LOGGING RESULTS

a
FOR 22 LONG VALLEY ROAD

Page 1 of §

Coordinates Depth? Count Rate®
East North (ft) (cpm)
Borehole 442R9
3495 2372 g.5 12000
3495 2372 1.0 12000
3495 2372 1.5 12000
3495 2372 2.0 12000
3495 2372 2.5 13000
3495 2372 3.0 12000
3495 2372 3.5 12000
3495 2372 4.0 11000
3495 2372 4.5 12000
3495 2372 5.0 13000
3495 2372 5.5 13000
Borehole 443Rd
3447 2383 0.5 10000
3447 2383 1.0 12000
3447 2383 1.5 13000
3447 2383 2.0 13000
3447 2383 2.5 12000
3447 2383 3.0 12000
3447 2383 3.5 12000
3447 2383 4.0 12000
3447 2383 4.5 13000
3447 2383 5.0 1400¢C
3447 2383 5.5 12000
3447 2383 6.0 9000
3447 2383 6.5 8000
Borehole 444R
3649 2216 0.5 74000
3649 2216 1.0 68000
3649 2216 1.5 42000
3649 2216 2.0 21000
3649 2216 2.5 13000
3649 2216 3.0 10000
3649 2216 3.5 9000
3649 2216 4.0 10000
3649 2216 4.5% 10000
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TABLE 5-2

(continued)
Page 2 of §
Coordinates DepthP Count RateC
East North (£t) {(cpm)

Borehole 444R (continued)

3649 2216 5.0 8000
3649 2216 5.5 8000
3649 2216 6.0 8000
Borehole 445R9
3611 2196 0.5 73000
3611 2196 1.0 116000
3611 2196 1.5 49000
3611 2196 2.0 200000
3611 2196 2.5 150000
3611 2196 3.0 68000
3611 2196 3.5 24000
3611 2196 4.0 16000
3611 2196 4.5 10000
Borehole 446RA
3617 2229 0.5 42000
3617 2229 1.0 54000
3617 2229 1.5 59000
3617 2229 2.0 31000
3617 2229 2.5 15000
3617 2229 3.0 12000
3617 2229 3.5 11000
3617 2229 4.0 9000
3617 2229 4.5 8000
3617 2229 5.0 9000
3617 2229 5.5 7000
3617 2229 6.0 7000
Borehole 447Rd
3585 2212 0.5 85000
. 3585 2212 1.0 166000
3585 2212 1.5 245000
3585 2212 2.0 290000
3585 2212 2.5 103000
3585 2212 3.0 47000
3585 2212 3.5 26000
3585 2212 4.0 15000
3585 2212 4.5 11000
3585 2212 5.0 10000

[ )
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TABLE 5-2

(continued)
Page 3 of §
Coordinates Depthb Count Rate®
L East North (ft) (cpm)
. Borehole 447R (continued)?
3585 2212 5.5 9000
- 3585 2212 6.0 8000
s 3585 2212 6.5 8000
A : 3585 2212 7.0 6000
j Borehole 448R4
3593 2275 0.5 29000
3593 2275 1.0 23000
3593 2275 1.5 18000
3593 2275 2.0 13000
3593 2275 2.5 11000
; 3593 227% 3.0 10000
= 3593 2275 3.5 7000
3593 2275 4.0 8000
NN Borehole 449RY
. 3563 2240 0.5 14000
‘ 3563 2240 1.0 17000
e 3563 2240 1.5 21000
3563 2240 2.0 17000
: 3563 2240 2.5 11000
—- 3563 2240 3.0 11000
3563 2240 3.5 10000
n 3563 2240 4.0 10000
- : 3563 2240 4.5 S000
3563 2240 5.0 7000
' Borehole 450R4
3501 2348 0.5 10000
, 3501 2348 1.0 12000
- 3501 2348 1.5 12000
3501 2348 2.0 12000
3501 2348 2.5 11000
‘_, 3501 2348 3.0 11000
3501 2348 3.5 11000
3501 2348 4.0 11000
3501 2348 4.5 11000
—— 3501 2348 5.0 11000
3501 2348 5.5 11000
3501 2348 6.0 11000

[ ]
[Te)




TABLE 5-2

(continued)
Page 5 of &5
Coordinates DepthP Count Rate®
East North (ft) (cpm)

Borehole 580R (continued)

3477 2326 3.0 10000
3477 2326 3.5 12000
3477 2326 4.0 13000
3477 2326 4.5 10000
3477 2326 5.0 9000
3477 2326 5.5 9000
3477 2326 6.0 10000

aBorehole locations are shown in
Figure 4-1.

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

Cinstrument used was 2-in. by 2-in.
thallium-activated sodium iodide gamma
scintillation detector.

d
Bottom of borehole collapsed.
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TABLE 5-3

GAMMA RADIATION EXPOSURE RATES

FOR 22 LONG VALLEY ROAD

Coordinates
East North uyR/h
3445 2365 B
3470 2380 17
3505 2360 17
3540 2300 14
3580 2260 17
3605 2195 16
3650 2230 36
INTERIOR OF RESIDENCE 6

Measurements include background.
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PROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14503-138 1 OF 1 | 442R
ISITE ICOORD INATES IANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2372; E 3495 Vertical | ------
~ {BEGUN [COMPLETED PRILLER RILL MAKE AND MODEL S1ZE JOVERBURDEN ROCK (FT.) |TOTAL DEPTH
10-8-86 {10-8-86 MORETRENCH B&S Little Beaver 4" 6.5 6.5
ICORE RECOVERY (FT./X) |CORE BOXES|SAMPLESIEL. TOP CASING [GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL., TOP OF ROCK
6.5/39.2 10-8-86
45.7 7 /
ISAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
N/A NONE D. McGRANE
E2lSlw(Slsl 21 »|  PRESSURE 0
re| D oud u TESTS T (8 NOTES ON:

S 0O ml'-!n_m o> ] oo ELEV. E T DESCRIPTION AND CLASSIFICATION [UATER LEVELS,
o lolz w5208 8- | 87 W2 w2 WATER RETURN,
22|21 EE| 6 e Suﬂ; We |HHE o 4 CHARACTER OF
&T|$-|gio| @ o| ko g DRILLING, ETC.

0.0-6.5 ft. S_H,;LY_S_%Q (SM). Fill and
ni indigenous material; fine-to
medium-grained; soft rl consohdated Borehole drilled
i goose }; moist- -saturated at 0.0-6.5 ft. using 4"
ifficult to distinguish between ﬁh and solid-stem augers.
A native material,
0.0-0.5 ft. moderate brown (5YR3/4) Site checked for
i numeroua grass roots and org: radioactive
0.5-6.5 ft. dark reddish brown (10R3/4) contamination and
5.1 hole gamma-logged
by Eberline-TMA,
A Corporation.
36.2¥
6.5 ft. ground water
Bottom of borehole at 6.5 ft. Auger spoils observed.
were immediately replaced in the hole, ©.5 ft. auger refusal
10-8-86. (cobble?).
Description and
classification of soil
samples by visual
examination.
S = SPLIT SPOON; ST = SHELBY TuBE; |SITE . HOLE NO.
E = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) 442R

A-l




PROJECT JOB ND.  [SHEET NO. [HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 OF 1 | 443R
SITE ICOORD INATES ANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2383; E 3447 Vertical | ------
feecuN COMPLETED |RILLER DRILL MAKE AND MODEL  [SIZE  |OVERBURDEN  |ROCK (FT.) [TOTAL DEPTH
10-8-8610-8-86 MORETRENCH B&S Little Beaver 4" 9.0 9.0
CORE RECOVERY (FT./%) [CORE BOXES[SAMPLES[EL. TOP CASING |GROUND EL. DEPTH/EL, GROUND WATER DEPTH/EL. TOP OF ROCK
: 6.0/39.2 10-8-86
/ 45.2 / /
[SAMPLE HAMMER WEIGHT/FALL  [CASING LEFT IN WOLE: DIA./LENGIH |LOGGED BY:
N/A NONE D. McGRANE
(3|8l 5| o >l PRESSURE ”
ul
re |0 o pwE px TESTS |8 NOTES ON:
L1 - = e ELev. | F | X DESCRIPTION AND CLASSIFICATION [WATER LEUELS,
lelz]ulERO8 a5 g w | & WATER RETURN,
% £ 2810 Sl 3.—-0; we (HEH o & CHARACTER OF
ac|g-{do| @ el £ 5.2 DRILLING, ETC.

0.0-9.0 {t. SILTY SAND (SM). Fill and
indigenous material; color atratified

fine-to medium-grained; soft; poorly
consolidated loos:[]; molst-saturated at
6.0 ft; difficult to distinguish between
fill and native material.
0.0-0.8 {t. moderate brown (SYRS3/4);
numerous grase roots and organics.
0.3-6.0 ft. dark reddish brown (10R3/4}.

6.0-9.0 ft. mottled dark reddish brown and
moderate brown.

Borehole drilled
0.0-9.0 ft. using 4"
solid-stem augers.

Site checked for
radioactive
contamination and
hole gamma-logged
by Eberline-TMA,
Corporation.

6.0 ft. ground water
obaerved.

Bottom of borehole at 9.0 ft. Auger spoils

were immediately replaced in the

ole,
10-8-86.

Description and
classification of soil
sampies by visual
examination.

P

S = SPLIT SPOON; ST = SHELBY TUBE;
= DENNISON; P = PITCHER; O = OTHER

SITE

22 Long Valley Rd. (LODI) .

HOLE NO.

443R

A-2




PROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 0F 1 | 444R
SITE COGRDINATES JANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2216; E 3649 Vertical | ------
BEGUN ICOMPLETED |DRILLER PRILL MAKE AND MODEL  [SIZE  |OVERBURDEN  |[ROCK (FT.) |TOTAL DEPTH
10-8-8610-8-86 MORETRENCH B&S Little Beaver 4" 6.0 6.0
[CORE RECQVERY (FT./%) |CORE BOXES|SAMPLES|EL. TOP CASING |GROUND EL. DEPIIH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
/ 41.0 7 /
[SAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH {LOGGED BY:
N/A NONE D. McGRANE
BelSlw|glsl 2 >l pRESSURE 0
= WolgZ
ra| QI ofw| W Wk TESTS x |8 NOTES ON:
NN L A e ELev. | B | E DESCRIPTION AND CLASSIFICATION [WATER LEVELS,
o)z | HWER O B s O (Y2 w | & WATER RETURN,
g £l | HEloSivm 0Nl | we KNS 0|z CHARACTER OF
sela-igol & ¥I e8| Er v E L, e DRILLING, ETC.
0.0-6.0 ft.eg,l_l.ﬁﬂ_ﬁm {SM]}. Color,
i stratified; fine-t0 medium-grained; soft;
poorly consolidated (loose); dry-moist. Borehole drilled
i 0.6-2.0 ft. moderate brown (SYR3/4); 0.0-6.0 ft. using 4"
numerous organics and grass roots, solid-stem augers.
n 2.0-6.0 ft. dark yellowish brown
(10YR4/2), mottled moderate brown. Site checked for
N radioactive
contamination and
5.1 hole gamma-logged
by Eberline-TMA,
85.0 Corporation.
No ground water
Bottom of borehole at 6.0 ft. Auger spoils observed.
were immediately replaced in the hole, 6.0 ft. auger refusal
10-8-86. {cobble or competent
rock).
Description and
classification of soil
samples by visual
examination.
= SPLIT SPOON; ST = SHELBY TUBE; SITE HOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 444R

A-3




. : ROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 OF 1 | 44SR

1TE COORDINATES JANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2196; E 3611 Vertical | ------

EGUN [COMPLETED PRILLER DRILL MAKE AND MODEL S12E JOVERBURDEN ROCK (FT.) ([TOTAL DEPTH
10-8-8610-8-86 | MORETRENCH B&S Little Beaver | 4 6.5 6.5
ICORE RECOVERY (FT./X) |CORE BOXES|SAMPLES|EL. TOP CASING |GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK

6.0/36.1 10-8-86
/ 42.1 4 /
PLE HAMMER WEIGHT/FALL SING LEFT IN HOLE: DIA./LENGTH |[LOGGED BY:
N/A NONE D. McGRANE
e slw|glsl & > PRESSURE 0
Ol Z
rgoe i uFluk TESTS z |8 [NOTES ON:

g Olw 14 BLg,lo> =] .0 ELEV. 'n‘_ I DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
ez | HwiE308 B2 87 (L, w g WATER RETURN,
%% Bl 2EnS @l oHL we [HHS o z CHARACTER OF
#<|$-|gio| B o| X 2.1 |[DRILLING, ETC.

0.0-6.8 T SILTY SAND [SM). Color
stratified; fine~to medium-grained; soft;
poor{)y consolidated {loose}; dry-saturated Borehole drilled
st 6.0 ft. 0.0-6.5 ft. using 4"
0.0-0.5 ft. moderate brown (BYRS/4); solid-stem augers.
numerous organice and roots.
0.5-1.0 ft. dark yellowish brown Site checked for
(10YR4/2). radiocactive
1.0-3.0 ft. moderate brown. contamination and
3.0-5.0 ft. dusky red. hole gamma-logged
5.0-6.0 ft. dark yellowish brown. by Eberline-TMA,
Corporation.
8.0-8.5 fi, moderate brown 6.0 ft. ground water
observed.
Bottom of borehole at 6.5 ft. Auger spoils 6.5 ft. auger refusal
were immediately replaced in the hole, {root?).
10-8-86.
Description and
classification of eoil
samples by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; {SITE HOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 445R

A-4
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IPROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG- FUSRAP 4501-138 1 OF 1 | 446R
SITE [COORD INATES [ANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2229; E 3617 Vertical | ------
|8EGUN COMPLETED PDRILLER PORILL MAKE AND MODEL SI12E JOVERBURDEN ROCK (FT.) |[TOTAL DEPTH
10-8-86]10-8-86|  MORETRENCH B&S Little Beaver | 4 8.5 8.5
ICORE RECOVERY (FT./X) [CORE BOXES|SAMPLESIEL. TOP CASING [GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
5.5/35.1 10-8-85
40.6 7 /
WPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
N/A - NONE D. McGRANE
B (3lw(Slsl 2 >  PREGSURE o
OlipZ
e EHEE An TESTS T |8 NOTES ON:
=] B L P 1 e e ELev. | k| ¥ DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
ezl ulE 20l B B 2 u (& WATER RETURN,
%g E 2 &0 el GR% ! wa HAH o 2 CHARACTER OF
$2|$-igio| @ I 0.6 DRILLING, ETC.
1 0.0-8.5 1t. %ﬂ;ﬁlﬁm {SM-8C). Color
A stratified; fine-to medium-grained; soft;
i poorlgr consolidated (loose); dry-saturated Borehole drilled
ik at 5.0 ft. 0.0-8.5 ft. using 4"
0.0-0.2 ft. moderate brown (EYR4/2). solid-stem augers.
s 0.2-1.0 ft. dark yellowish brown
e (106YR4/2). Site checked for
JE 1.0-2.5 ft. grayish black (N2); clayey radioactive
1 (SC); floodplain sediments?. contamination and
[ AL 2.5-4.5 ft. moderate brown. hole gamma-logged
¥ o 4.5-8.5 ft. dark yellowish brown, mottied by Eberline-TMA,,
Ji moderate brown, few pale green (5G7/ 2) Cor}aoration.
T clayey lenses (4.5-5.0 ft.). 5.5 ft. ground water
4F observed.
s21| L
Bottom of borehole at 8.5 ft. Auger spoils
were immediately replaced in the hole,
10-B-86.
Description and
classification of soil
samples by visual
examination.
SS = SPLIT SPOON; ST = SHELBY TUBE; |SITE KOLE NO.
\
Io = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. {(LODI) 446R




E lvao.lecr JOB NO.  [SHEET NO. |[HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 oF 1 | 447R
) ITE ICOORDINATES JANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2212; E 3585 Vertical ——————
BEGUN OMPLETED PRILLER DRILL MAKE AND MODEL SIZE IOVERBURDEN ROCK (FT.) |TOTAL DEPTH
~ ~_- {10-8-8610-8-86 MORETRENCH B&S Little Beaver 4" 9.0 9.0
~~~~~ : ICORE RECOVERY (FT./X) JCORE BOXES[SAMPLESIEL. TOP CASING |GROUND EL. EPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
7.0/33.6 10-8-86
/ 406 (¥ /
[SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
- N/A NONE D. McGRANE
B2 (3lwlSlal 2 x|  PRESSURE [
¢ WO ,Z
28| 815 o) R TESTS T [~ NOTES ON:
S 5] mm Lo e[ o ELEV. a I DESCRIPTION AND CLASSIFICATION |UATER LEVELS,
~ %o olz|AwiE 298 8| B W2 wog WATER RETURN,
9| E|u| B &6 G xw oMl | we |HSE C R CHARACTER OF
Jeigglol B A S| Er |- E| e o DRILLING, ETC.
0.0-0.0 . SILTY SAND [SM-SC). Color
I atrahﬁ ; fine-to medium-grained; soft;
— poor 3' consolidated (loose); dry- saturated Borehole drilled
4 0.0-9.0 ft. using 4"
0 0 0.3 ft. moderate brown (5YR4/2) solid-stem augers.
4 numerous roots and organics.
0.3-2.5 ft. dark yellowish brown Site checked for
i 10YR4/2). radioactive
.5-3.0 ft."moderate brown. contamination and
5.1 3.0-3.2 ft grayish black; numerous hole gamma-logged
organics; clayey (SC). by Eberline-TMA,
o 3.2-5.0 t. moderaté brown. Corporation.
5.0-6.5 ft. dark yellowish brown, with a
-— ¥ ~ few pale BGT{Z) a:lt lenses.
6.5-9.0 1t dar yel vmh rown, mottied 7.0 ft. ground water
J moderate brown observed.
s16] AL
- Bottom of borehole at 9.0 ft. Auger spoils
were immediately replaced in the hole,
16-8-86.
e
Description and
classification of soil
. ) samples by visual
R examination.
S = SPLIT SPOON; ST = SHELBY TUBE; {SITE HOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) . 447R
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IPROJECT JOB NO. SHEET MNO. HOLE NOC.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 oF 1 | 448R
ITE ICOORD INATES IANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2275; E 3593 Vertical | ------
JBEGUR [COMPLETED PRILLER DRILL MAKE AND MODEL  [SIZE  |OVERBURDEN  |RGCK (FT.) |TOTAL DEPTH
-110-8-86 [10-8-86 MORETRENCH B&S Little Beaver q" 9.0 9.0
ICORE RECOVERY (FT./X) |CORE BOXES|SAMPLES|EL. TOP CASING IGROUND EL. DEPTH/EL . GROUND WATER DEPTH/EL. TOP OF ROCK
4,5/35.4 10-8-86
/ 39.9 4 /
AMPLE HAMMER WEIGHT/FALL [CASING LEFT IN HOLE: DIA./LENGTH JLOGGED BY:
N/A NONE D. McGRANE
THENEREE WATER
O |2 gl or, Zi, 5| PRESSURE 0
£a |95 | ew MR E TESTS r |8 NOTES ON:
H1% gl IR . [0D . » ELEV. = I DESCRIPTION AND CLASSIFICATION |WATER LEVELS
B W ED 0D 0 E| o (w . L |a :
olz|JwE3C8 8| 8- |82 u & WATER RETURN,
%g o | & 0 G seill| o | W |G 0l CHARACTER OF
siGi-(glo] @ E|J gl Er|F | o0 o DRILLING, ETC.
1 0.0-5.0 ft. gw {SM-5C). Color
3 stratified; fine-to medium-grained; soft;
i3 poorly consolidated (loose); Borehole drilled
H moist-saturated at 4.5 ft. 0.0-9.0 ft. using 4"
0.0-2.0 ft. grayish black; numerous solid-stem augers.
i organics; cla:{ey (sC).
- 2.0-3.0 ft. dark yellowish brown Site checked for
| (10YR4/2). radioactive
¥ 3.0-3.2 ft. pale green (5G7/2), clayey. contamination and
5_ 3.2-9.0 ft. dark yellowish brown hole gamma-logged
1 10YR4/2); mottled moderate brown by Eberline-TMA,
i 5YRS3/4) 4.5-9.0 ft. Cor})oration.
it 4.5 it. ground water
i observed.
80.9_] i1
Bottom of borehole at 9.0 ft. Auger spoils
were immediately replaced in the hole,
10-8-86.
Description and
classification of soil
samples by visual
examination.
SS = SPLIT SPOON; ST = SHELBY TuBEg; |SITE HOLE NO.
L = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) . 448R
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ROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 14501-138 1 OF 1 | 449R
1TE ICOORD INATES JANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2240; E 3563 Vertical | ------
{BEGUN COMPLETED PRILLER DRILL MAKE AND MODEL SIZE JOVERBURDEN ROCK (FT.) |TOTAL DEPTH
“110-8-86 | 10-8-86 MORETRENCH B&S Little Beaver 4" 9.0 9.0
ICORE RECOVERY (FT./X) [CORE BOXES|SAMPLES[EL. TOP CASING |[GROUND EL. |DEPTH/EL. GROUND WATER DEPTR/EL. TOP OF ROCK
5.0/35.5 10-8-86
40.5 7 /
PLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
N/A ) NONE D. McGRANE
EelslwlOlsl 2 >  patieies 0
WOy Z
1EC| QI8 | ximl e |u TESTS T |8 NOTES ON:
S O mm%lﬂga o Tl an ELEV. 'n_' E DESCRIPTION AND CLASSIFICATION [uATER LEVELS,
- L2 -
io|dliz(5¥E2( 08 Bz | B (H22 g g WATER RETURN,
22|51 2 Bla 3w oRL | we (iR g CHARACTER OF
oTjo” |F0| ® ol in 405 DRILLING, ETC.
0.0-9.0 ft. SILTY SAND '(SM-SC). Color
J stratified; fine-to medium-grained; soft;
pocrly consolidated (loose); dry-saturated Borehole drilled
] at ngt. 0.0-9.0 £t. using 4"
0.0-2.5 ft. grayish black (N2); numerous solid-stem augers.
A roots and organics.
2.5-3.0 ft. dark yellowish brown Site checked for
i (LOYR4/2). radioactive
8.0-8.8 ft. mottled dark yellowish orange contamination and
¥ 5] 10YR6/6) and pale green (5G7/2), clayey hole gamma-logged
5C). by Eberline-TMA,
i 3.3-9.0 ft. dark Yellowish brown C’; ration.
10YR4/2); mottled moderate brown 6.0 ft. ground water
i 5YRS/4) with a few pale green (5G7/2), observed.
silty lenses.
31.5_] 4
Bottom of borehole at 9.0 ft. Auger spoils
were immediately replaced in the hole,
10-8-86.
Description and
classification of soil
samples by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE KOLE NO.
F = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 449R
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ROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-13§ 1 oF 1 | 450R
1TE ' ICOORD INATES . IANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2348; E 3501 Vertical | ------
{BEGUN ICOMPLETED PRILLER DRILL MAKE AND MODEL S1ZE IOVERBURDEN IROCK (FT.) |TOTAL DEPTH
- ~—"110-8-86 | 10-8-86 MORETRENCH B&S Little Beaver 4" 7.5 7.5
. {CORE RECOVERY (FT./X) |[CORE BOXES|SAMPLES[EL. TOP CASING |GROUND EL. DEP';H,;EOL.a %%WND WATER DEPTH/EL. TOP OF ROCK
/ 445 (¥ /
PLE HAMMER WEIGHT/FALL ICASIKG LEFT IN HOLE: DIA./LENGTH [LOGGED BY:
N/A NONE D. McGRANE
Be|3w(8ll % > PRESSURE 0
Z
Y% Rz BRurlwEl  TyesTs r |8 NOTES ON:
H 98| ZIE OS] «e ELev. | £ |E DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
oA elz 208 B B (e w | WATER RETURN,
% zu LEnS XL R we |HHH o 2 _ CHARACTER OF
o<|h-|glo] ® 4 o &g 445 DRILLING, ETC.
T 0.0-7.5 ft. eguﬁn_m {SM-SC). Color
31 stratified; fine-to medium-grained; soft;
1 rly coneolidated qloone); few cobbles; Borehole drilled
A ifficult to distinguish between fiil and 0.0-7.5 ft. using 4"
native material. solid-stem augers.
i 0.0-0.5 ft. grayish black (N2); numerous .
grass roots and organics. Site checked for
i ©.5-7.5 ft. dark reddish brown (10R3/42; radioactive
4 numerous pieces of reddish brown sandstone |contamination and
[ e and black shale gravel; fill and native hole gamma-logged
I material? by Eberline-TMA,
J Corporation.
No ground water
S observed.
87.0_ .-
Bottom of borehole at 7.5 ft. Auger spoils
were immediately replaced in the hole,
10-8-86.
—
Description and
classification of soil
. samples by visual
- examination.
§ = SPLIT SPOON; ST = SHELBY TuBg; |SITE HOLE NO.
ﬁ = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 450R
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ROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 OF 1 | 451R
[SITE COORDINATES IANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2325; E 3486 Vertical | ------
BEGUN COMPLETED PRILLER DRILL MAKE AND MODEL SI1ZE VERBURDEN ROCK (F7.) |TOTAL DEPTH
© w_~110-8-86{10-8-86 MORETRENCH B&S Little Beaver 4" 6.5 6.5
— JCORE RECOVERY (FT./X) [CORE BOXES|SAMPLES[EL. TOP CASING |GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
440  |§ / /
ISAMPLE HAMMER WEIGHT/FALL JICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
N/A NONE D. McGRANE
8:|3lwllal 2 x| eRESSURE 0
(A
AR TESTS x |8 NOTES ON:
Hi%G mn: BnG2 P ELEV. E T DESCRIPTION AND CLASSIFICATION |BATER LEVELS,
0., EL00 v _El o (w_ [
olz|JwiE2C8| 8o OH (U 2 wo|% WATER RETURN,
%g || & & nGixw| oNt| we |Fisn 0|z ‘ CHARACTER OF
Saigi-iglol & %4 Sl Er |t F| L, o DRILLING, ETC.
1 0.0-4.0 ftW SM). Fill
Hex material. Multi-colored; fine-to
N medium-grained with few-numerous pieces Borehole drilled
I of rounded-angular grave] of various 0.0-6.5 ft. using 4"
lithologies; occasional cobble; soft; solid-stem augers.
H unconsolidated (loose); moist,
0.0-0.8 ft. moderate brown (SYRS/4); Site checked for
388_ db-. numerous roots and o_riamcs. radioactive
-] k] 1 0.3-4.0 ft. dark reddish brown (10R3/4). []contamination and
[ L hole gamma-logged
g 4.0-4.2 ft. CARBONIFEROUS S )(a:y Eberline-TMA,
o (PT). Coal ash fill. Blac 1); fine-to orporation.
87.5_ coarse-grained; soft; very low éemity; No ground water
unconsolidated (looae); moist. observed.
6.5 ft. auger refusal
4.2-6.5 ft. §_ILI}'_S§§D (SM). Indigenous (cobble?).
80il7; fine-to medium-grained; soft;
unconsolidated (loose); moist; mottled dark
reddish brown, moderate brown, and dark
yellowish brown (10YR4/2}; few cobbles.
Bottom of borehole at 6.5 ft. Auger spoils
were immediately replaced in the hole,
e 10-8-86.
Description and
classification of soil
samples by visual
e examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
= DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 451R
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ROJECT JOB NO. SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG - FUSRAP 14501-138 1 oF 1 | 452R
17E ICOORD INATES JANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2275; E 3527 Vertical | ------
IBEGUN [COMPLETED PRILLER DRILL MAKE AND MODEL SIZE JOVERBURDEN ROCK (FT.) |[TOTAL DEPTH
"110-9-86{10-9-86 MORETRENCH B&S Little Beaver 4" 6.0 6.0
ICORE RECOVERY (FT./X) |CORE BOXES{SAMPLESIEL. TOP CASING |GROUND EL. [DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
5.0/35.7 10-9-86
/ 40.7 7 /
AMPLE HAMMER WEIGHT/FALL SING LEFT IN HOLE: DIA./LENGTH [LOGGED BY:
N/A - NONE D. McGRANE
TREMEREE ATE .
Lgi2iigleal. zl,..2 PRESSURE 4]
Xz |2l &0 3:2 wx TEST Tz |8 NOTES ON:
s o m& B,[02 = o ELEV. 'i T DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
%:n olz|JwlE308 9,5 on W, > w 2 WATER RETURN,
(U] 4 P g =] PV o > Q
£z EH i fo] L] .\E 30-1 . gaz EHE 5 CHARACTER OF
ol e go 1] IR 40.7 DRILLING, ETC.
1 0.6-6.0 ft. %ﬂf.,_Y__ﬁAED(SM) Color
stratified; fine-to medium-grained; soft;
poorly consolidated (loose); Borehole drilled
moist-saturated at 5.0 ft. 0.0-6.0 ft. using 4"
0.0-3.0 ft. moderate brown (SYRS/4); few solid-stem augers.
roots and organics.
8.0-8.5 ft. dark yellowish orange. Site checked for
8.6-4.0 ft. g'ray { N6) with a few pale radioactive
green silty lense contamination and
4.0-6.0 ft. dark reddish brown (i0R3/4). hole gamma-logged
by Eberline-TMA,
34.7 ] d Corporation.
5.0 ft. ground water
Bottom of borehole at 6.0 ft. Auger spoils observed.
were immediately replaced in the hole,
10-9-86.
Description and
classification of soil
samples by visual
examination.
S = SPLIT SPOON; ST = SHELBY TUBE; |SITE HOLE NO.
= DEWNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) \ 452R
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Bottom of borehole at 6.5 ft. Auger spoils

were immediately replaced in the

ole,
10-9-86.

PROJECT JOB NO.  [SHEET NO. [HOLE NO.
GEOLOGIC DRILL LOG FUSRAP 4501-13§ 1 0F 1 | 453R
SITE [COORD INATES ANGLE FROM HORIZBEARING
22 Long Valley Rd. (LODI) N 2298; E 3561 Vertical | ------
BEGUN PLETED PRILLER RILL MAKE AND MODEL 1ZE WVERBURDEN ROCK (FT.) |TOTAL DEPTR
10-9-86[10-9-86|  MORETRENCH B&S Little Beaver | 4" 6.5 6.5
ICORE RECOVERY (FT./X) |[CORE BOXESISAMPLES|EL. TOP CASING [GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
i 5.5/34.9 10-9-86
/ 40.4 7 /
[SAMPLE HAMMER WEIGHT/FALL JCASENG LEFT IN HOLE: DIA./LENGTH [LOGGED BY:
N/A NONE D. McGRANE
Bel3wlSlsl 2 x| pRESSURE 0
WOy &
ra| A% e TESTS T |8 NOTES ON:
HI 48| E|Eple . . ELEV. | | | DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
+ . E200in Elox |w . (W
o)z |HwlE2CE a5 an |, 2 w (2 WATER RETURN,
22w | HEle Gl ol Wo [HieR 0 le CHARACTER OF
L&~ glo| @ XlJ4 gl &y (F = . e DRILLING, ETC.
U0-65 ft. SILTY SAND (SM- §C). Color
4 stratifi tne-to medium-grained; soft;
poorly consolidated (loose); Borehole drilled
i meist-saturated at 5.5 ft.; difficult to 0-6.5 ft. using 4"
dlstmgumh between fill and native sohd -stem augers.
_ material
0.0-1.0 ft. moderate brown (5YR3/4); few Site checked for
| roots and org radioactive
1.0-1.2 ft. pale green (5G7/2), clayey contamination and
3] 5C). hole gamma-logged
g : 1.2-6.5 ft. dark yellowish orange Eberline-TMA,
4 (10YR6/6); mottled moderate brown. C’c':rporatxon
88.9 LT No ground water
. observed.

6.5 ft. auger refusal
(cobble?).

Description and
classification of soil
samples by visual

examination.
SS = SPLIT SPQON; ST = SHELBY TUBE; |SITE HOLE NO.
k = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Rd. (LODI) | 453R
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0G LL rRDJECT JOS NO. HEET NO. [HOLE NO,
GEOLOGIC DRILL LOG - FUSRAP 4501-138 1 OF 1 | 580R
SITE ICOORDINATES NGLE FROM HORIZBEARING
22 Long Valley Road (LODI) N 2326; E 3477 Vertical | ------
BEGUN COMPLETED |RILLER DRILL MAKE AND MODEL  [SIZE  |OVERBURDEN  |ROCK (FT.) |TOTAL DEPTH
lll~]4-8611-]4-86 MORETRENCH Mobile B-33 6" 6.0 6.0
ICORE RECOVERY (FT./%) |CORE BOXES[SAMPLES|EL. TOP CASING |GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
6.0/37.5 11-14-85
/ 43.5 7 /
SAMPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
N/A NONE D. McGRANE
TRERERE ATE
21 2\WH e r| PRESSURE 0
£<i2|% xjw Hf AT TEST x |9 NOTES ON:
8110\ w®R |02 2] .- ELEV. | B [T DESCRIPTION AND CLASSIFICATION |WATER LEUELS,
ol | HwIE2(O0 Bz o 8 Yo 2 w (2 [WATER RETURN,
%g i o ;39 xw SHn: Wo |HHg o z CHARACTER OF
wllo” |50 0 olag 435 DRILLING, ETC.
0.0-6.0 It (SM). Fill
0.0-2.0 and indigenous material
2.0-6.0 ft Color stratified; fine-to Borehole drilled
medium-grained; with a few | pieces of 0.0-6.0 ft. using 6"
munded-mgular gravel (and oceasional hollow-stem augers.
cobble) of various lithologies in the fitl
material; soft; unconsolidated (loose); Site checked for
sometimes clayey (SC-OH); moist-saturated |radioactive
at 6.0 ft. contamination and
0.0-0.8 ft. moderate brown (SYREH). hole gamma-logged
numerous grass roots and org b Eberline-TMA,
0.3-2.0 ft. dark reddish brown (IDR3/4) oration.
2.0-4.0 ft. moderate brown; buried upper t. g-round water
soil horizon? o aerve
4.0-6.0 ft. dark !ellowmh brown (10YR Anger refusal at 6.0
4/2); decomposed sandstone? ft. (cobble?).
Bottom of borehole at 6.0 ft. Auger spoils
rfnl: :mmed:ately replaced in the hole,
Description and
classification of soil
samples by visual
examination.
SS = SPLIT SPOON; ST = SHELBY TUBE; [SITE \ HOLE NO.
E = DENNISON; P = PITCHER; O = OTHER 22 Long Valley Road (LODI) 580R
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