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These publications also incorporate changus in wordin: regarding
site release as requested by S$. K. Oldham and A. Avel.

Please notify me should you require additional copies (6-1677).
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cn
cm
cpm
dpm
ft

in.

1/min
n

m2

MeV
wR/h
mi

miz
min
rmrad/h
mrem
mrem/yr
pCisg
pCirsl
WL

yd

ya®

ABBREVIATIONS

centimeter

square centimeter
counts per minute

disintegrations per minute

foot

hour

inch

liter

liters per minute
meter

gsquare meter

million electron volts
microrcentgens pet hout

mile

square mile

minute

millirad per hour
millirem

millirem per year
picocuries per gram
picocuries per liter
working level

yard

cubic yards
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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The 12984 Energy and Water Appropriations Act authorized the U.S.
Department of Energy (DCE)} to conduct a decontamination teseatzh 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.
Figure 1-1 shows the location of the Lodi wvicinity 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 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 DOE to
remedy (Ref. 1).

FUSRAP ig 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.

i
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1.3 SUMMARY

This report summarizes the procedures and results of the
radiological characterization of the property at 7 Branca Court
{Figure 1-2) in Lodi, New Jersey, conducted from September through
Decenmber 1%c6. The ownet has since constructed a garage in an area
where surface contamination was found. No subsequent
characterization has been performed; therefore, the characterizatic:
maps and conclusions in this report reflect only the site features
and radiological condition of this property as it existed prior to
the recent construction and excavation activities.

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
radiocactive contaminant at this property. Results of surface soil
samples for 7 Branca Court cshowed maximum concentrations of
thorium-232 and radium-226 to be 42.2 and 2.6 pCi/g., respectively.
Subsurface scil sample concentrations ranged from 1.4 to 3.4 pCi/g
for thorium-232 and from 0.4 pCisg to 2.1 pCi/g for radium-226. Th
average background level in this area for both radium- 226 and
thorium- 232 is 1.0 pCi/g.

Historical information indicates that uranium is not a primary
contaminant in this area; therefore, analysis for uranium was not
congsidered critical for this characterization. The Bsoil samples
have been archived and, if necescary, can be analyzed for uranium o
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 adverce health effects that might occur in ti-
future from any residual contamination. The dose contributions €ro
uranium and any other radionuclides not numerically specified in
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thece guidelines arze not expected to bg gignificant ;ollowinq
decontamination. 1In addition, bhecause the vicinity properties wil?
be decontaminated in a manner to reduce future doses to levels tho'
are as low as reasonably achievable (ALARA)}, DOE will ensure that
most of the radiocactivity present at there vicinity properties wil"
"be removed during the cleanup (Ref. 2).

Subsurface investigation by gamma logging indicated no subsurface
contamination. '

The radon-222 measurements inside the residence indicated a
concentration less than 0.2 pCi/1l, which is within the DOE guidel®
of 3.0 pCirsl.

Measutements for radon daughters ranged from 0.001 to 0.003 WL, &v
measurements focr thoron daughters rangeqd from less than the lower
limit of detection to 0.0007 WL.

Exterior gamma radiation exposure rate measurements ranged from
9 yR/h to 26 yR/h, including background. The indoor exposure
rate measurement was 4 yR/h, including background.

i

Y

-



2.0 SITE HISTORY

The Maywood Chemical Works was founded in 1895. During World War :
(in 1916). the comrany began processing thorium from monazite sand
for use in manufacturing gas mantles for various lighting devices.
The company continued this work until 19%6. Process wastes from
manufacturing operations were pumped Lo two areas surrounded by
earthen dikes (northern and southern diked ateas) 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 fronm
the processing operations were moved from the company's property a:
used as mulch and £ill in nearby low-lying areas. The £ill materi.
consisted of tea and cocoa leaves mixed with other material
resulting from operations at the plant and apparently also containc
thorium process wastes (Ref. 3).

1t is not known for certain how the properties in Lodi were
centaminated. According to an area resident, fill from an unknown
gource 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. 1t can be seen from photographs and tax maps of the aren

that the course of a previously existing stream known as Lodi Broo-.

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 ag the area was
developed. Secondly, samples taken from Lodl properties indicate
elevated concentrations of a series of elements known as rate
earthe., Rare earth elements are typically found in monazite sands,
which also include thorium. This type of sand was feedstock at thn
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 Lodil properties is

\



comparahle to the ratio found in contaminated material on other
properties in Lodi (Rel, 4). And tinally, long-time residents
Lodi recall chemical odors in and around the brook in Lodi and
rising off the water. These observations suggest discharges of
contaminants occurring upstream.

The Stepan Chemical Company (now cclled the Stepan Company)
purchased Maywood Chemical Works in 1959. The Stepan Company i: 1f
has never been involved in the manufacture or processing of any
radiocactive materials (Ref. S).

2.1 PREVIOUS RADIOLOGICAL SURVEYS

January 1981 - The Nuclear Regulatory Commission (NRC) directed -t
a survey of the Stepan Company property and its vicinity be
conducted. Using the Stepan Company plant as the center, a 4-r
aerial survey conducted by the EG&G Energy Measurements Group
identified anomalous concentrations of thorium-232 to the nort! 3
south of the Stepan Company property. The Lodl residential
properties were included in this survey (Ref. 6).

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

September 1986 - At the request of DOE, ORNL conducted radiolog’ - 1}
surveys of the vieinity properties in Lodi, New Jersey, for the
purpose of determining which properties contained radicactive
contamination in excess of guidelines and would require remedial
action (Ref. 8).

2.2 REMEDIAL ACTION GUITELINES

Table 2-1 summarizes the DOE guldelines for residual contaminat!:n.
The thorium-232 and radium-226 limits listed in Table 2-1 will -
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used to determine tho extent of remedial action required at the
vicinity properties. DOE developed these guideliﬁes to be

congistent with the guidelines established by the Environmental

Protection Agency (EPA) for the Uranium Mill Tailings Remedial
Action Program.
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TABLE 2-1
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES FOR THE LODI VICINITY PROPERIILES

tage | of 2

BASIC DOSE LIMITS

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

SOIL {LAND) GUIDELINES (MAX]MM™ ALLOWABLE LIMITS)

Radionuclide Soil Concentration (pCi/g) above background®P.C
Radium-226 5 pCi/g, averaged over the first 15 om of soil bel-
Radium-228 the surface; 15 pCi/g when averaged over any 15-om.
Thorium-230 thick sotl layer below the surface layer.
Thorium-232

STRUCTURE GUIDELINES (MAXIMUM ALLOWABIE LIMITS)

Airborne Radon Decay Products

Generit guidelines for concentrations of airborpe radon decay products shall apply to existing occupi. -
or habitable structures on private properly; structures that will be demolished or buried are

excluded. The applicable generic guideline (40 CFR 192) is: In any occupied or habitable building,
the objective of remedial action shall be, and reasonable efforl{ shall be made io achieve, an annual
average (or equivalent) radon decay product concentration (including background) not to exceed

0.02 WL.9 1In any case, the radon decay product concentration (including background) shall not excec’
0.03 WL. Remedial actions are not required in order to comply with this guideline when there is
reasonable assurance that residual radioactive materials are not the cause,

External Gamma Radiation

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

Indoor/Cutdoor Structure Surface Contamination

Allowable Residua) Surface Contamination®

{dpm/100_om?)
Radionuclidef Averagedsh max i’ § Removablel/
Transuranics, Ra-226, Ra-228, Th-230, Th.228
Pa-231, Ac-227, 1-125, 1-129 100 300 20
Th-Natural, Th-232, Sr-90, Ra-223, Ra-2Z4
U-232, 1-126, 1-131, 1-133 1,000 3,000 200
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TASLE 2-1
{continued)

Fage 2 of 2

Indoor/Outdoor Structure Surface Contamination (continued)
Allowable Residual Surface Contaminatjone

{dpm/100 om2)
Radionuclide® Average9:P paximum®s | Removable™!
U-Ratural, U-235, U-238, and associated decay
products 5,000 o 15,000 o 1,000 o
Beta-ganma emitters (radionuclides with decay
modes other than alpha emission or spontaneous
fission) except Sr-90 and others noted above 5,000 B-y 15,000 6-v 1,000 B-~

These guidelines take into account ingrowth of radium-226 from thorium-230 and of radium-228 from
thorium-232, and assume secular equilibrium, IFf either thorium-230 and radium-226 or thorium-232
and radium-228 are both present, not in secular equitibrium, the guidelines apply to the higher
conceniration. 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.

Drhese quidelines represent residual concentrations above background averaged across
any 1S-cm-thick layer to any depth and over any contiguous 100-m2 surface area.

CLocalized concentrations in excess of these limits are allowable provided that the average
concentration over a 100-m2 area does not exceed these limits.

d working level {WL) is any combination of short-l1ived radon decay products in } 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 minule) 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 geometric factors associated with the instrumentation,

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

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

Bine average and maximum radiation levels associated with surface contamination resulting from
beta~-garma emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at ) om.

F1he maximum contamination 1evel applies to an area of not more than 100 ok,

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

» oL 10 s e oy WL dWadl : !
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Rediation 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 Instructionr
No. 20.01, the Project Radiation Protection 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-s’
for the use of subcontractor personnel.
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4.0 CHARACTERIZATION PROCEDURES

-

A master grid was established by the surveyor: BNI's radlologica:
support subcontractor, Thermo Analytical/Eberline (TMA/E),
established a grid on individual properties. The gize 0of the gr':
blocks is adjusted to adequately characterize each property. Th-
grid origin allows the grid to be reestablished during remedial
action and is correlated with the New Jersey state grid systen.

. data correspond to the coordinates on the characterization grid.
The grid and its east and north coordinates are shown on all figu-
'ot the property (Sections 4 and 5).

4.1 FIELD RADIOLOGICAL CHARACTERIZATION

hods Used

4.1.1 Measurements Taken and Me

An initial walkover survey using unshielded gamma scintillation
detectors (2-in. by 2-in. thallium-activated sodium iodide pro! -
identify areas of elevated radionuclide activity was performed.
Near-surface gamma measurements taken using a cone-ghielded garr
scintillation detector were also used in determining areas of
surface contamination. Using the shielded detector ensured tha:
majority of the radiation detected by the instrument originated ~ ~m
the ground directly beneath the unit. Shlielding against latera:’
gamma flux, or shine, from nearby areas of contamination minimir
potential sources of error in the measurements. The measuremen:
were taken 12 in. above the ground at the intersections of 10-(1t
grid lines. The shielded detector was calibrated at the Technic
Measurements Center {(TMC) in Grand Junction, Colotado, to provig:
correlation of counts per minute (cpm) to picocuries per gram
(bcilq). This calibration demonstrated that 11,000 cpm correspo:
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
which the previocusly identified surface contamination extends ar



lacate subsurface contamination where there is no surface

manjifestation. The subsuriace characterization consisted of
drilling and gamma logging 13 boreholes (Figure 4-1) using eithex
3-in.- or 6-in.-diameter auger bit; holes were drilled to depths
determined in the field by the radiological and geological suppor’
representatives.

- The .downhole gamma logging technique was used because the proced:
can be completed more quickly than collecting soil samples, and ?}
eliminates the need for analyzing these samples in a laboratory.
2-in. by 2-in. sodium iodide gamma scintillation detector was us-
to perform the downhole logging. The instrument was calibrated
TMC where it was determined that a count rate of approximately
40,000 cpm corresponds to the 1%-pCi/qg subsurface contamination
guideline for thorium- 232 for subsurface soils. This relations!’
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 interv:s
and determined the depth and concentration of the contamination.
The gamma logging data were reviewed to identify trends. regardlec
of whether concentrations exceeded the guidelines.

4.1.2 Sample Collection and Analysis

To identify surface areas where the level of contamination exceedr
the DOE guideline of 5 pCi/g for thorium-232 in surface sgoils, are¢
with measurements of more than 11,000 cpm were plotted. Using the-
data as well as data from previous surveys (Refs. S5, €, 7, and B),.
the locations of biased surface soil samples were selected to bet?
define the limits of contamination. Surface soil samples were ta’
at 12 locations (Figure 4-2) and analyzed for thorium-232 and
radium-226. Each sample was dried, pulverized, and counted for

10 min using an intrinsic germaniun detector housed in a lead
counting cave lined with cadmium and copper. The pulse heignht
distribution was sorted using a computer-dased, multichannel

\

PR Yhe e Lot e, ‘, e el

13



UNCONTAMINATED BOREWOLE

; N-2050
)
|
'
|
L]
|
| >
R
,V‘ GARAGE ADDITION) ) N
| - ) N-2000

INLAID
Ox> BLOCK O30

FIGURE 4-1 BOREHOLE LOCATIONS AT 7 BRANCA COURT

B P ls wnt o Gl A a0 B

TR o g



— o ——— -

2-STORY HOUSE
(PRIOR TO
GARAGE ADDITION)

L

A

1 A A __,.._/;'

1 /

N-1950

-3450
3500

e e

E
£
3

- - ,/‘ - - L ,’ - l,. e B - ,: /

TN

7 BRANCA COURT

PRETRPR > 15 adle ol AR &N s a4 ani e

W2

FIGURE 4-2 SURFACE AND SUBSURFACE SOIL SAMPLING LOCATIONS AT

-
)

mppree

LY AT TP LY. T, USIYEETRARTE S N S S YT T SO e T T e
PUNER . - R - ae o

i




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 s0il samples wete collected from 12 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
gubsurface soil samples were analyzed for radium-226 and thorium-232
in the same manner as the surface soil samples.

4.2 BUILDING RADIOLOGICAL CHARACTERIZATION

After evaluating previous radiclogical survey data as well as data
from this characterization, it was suspected that contamination
might be present under the foundation of the residence. A radon
measurement was obtained to verify the presence of contaminated
material under the residence and to estimate potential occupational
exposures during f{uture 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 1/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. Analysis of the sample was Bimplified 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

daughters was done by collecting an air sample for exactly 5 min
5

17
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torougl a 0,45-micron membrane f£ilter at a rate of 11 l°ters/min for
a total sample volume of 55 1. Alpha particle activity on the
filter paper was counted 40 to 90 rin 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
game method as for radon daughters with the exception of the time
between chbllection of the air samp;e 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 interfete in calculating the working levels for thoron daughter~.

Exterior gamma exposure rate measurements were made at seven
locations throughout the property grid system and at one location
inside the residence 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 1is proportional to exposure in roentgens. A conversion factor
for gamma scintillation to the PIC was established through a
correlation of these two measurements at four locations in the
vicinity of the property. The unshielded gamma scintillation
detector readings were then used to estimate gamma exposure rates
for each location. These measurements were taken 3 ft above the
ground, and the locations were determined to be representative of
the entire property. 1Intetior 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 tin=
inside the residence.

18
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5.0 CHARACTERIZATION RESULTS

$.1 FIELD RADIOLOGICAL CHARACTERIZATION

Near-surface gamnma radiation measurements on the property ranged
from 2.900 cpm to approximately 29,000 cpm. The average background
level for this area is 5,000 cpn. A measurement of 11,000 cpm is
approximately equal to the DOE guideline for thorium-232 of S 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 as well as the basls
for selecting the lccations of soil samples.

surface soil samples taken from several locations on the property

were analyzed for thorium-232 and radium-226. The concentrations in

these samples ranged from 1.0 pCi/g to 42.2 pCi/g for thorium-232
and from 0.7 pCisg to 2.6 pCi/g for radium-226. Analysis results
for surface solls (depths 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 1.0 pCi/g for surface

soilg) with a maximum concentration of 42.2 pCi/g. Use of the "less

than" ( < ) notation in reporting results indicates that the

tadionuclide was not present in concentrations that are quantitative

with the ingtruments 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 radicactive decay is a random
ptocess, 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 tepresents
the amount by which the actual concentration can be expected to

20
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ditter from thé,value given in the table. The uncertainty term ha-

an associated confidence ievel of 95 percent.
al

T

Results of ne'-fsuzface gamma radiation measurements and surface
solil sample a _nysis indicate the presence of surface contaminatic-
on thgs p:operiy. Areas of surface contamination age shown in
Fiquréfs-h. ‘

¢

L |

Analysis results for subsurface soil samples (depths 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 39,000 cpm. A measurement of 40,000 cpm is
approximately equal to the DOE guideline for subsurface
contamination bf 15 pCi/g. Analyses of subsurface soil samples
indicated thorium-232 concentrations ranging from 1.4 to 3.4 pCi/sg
and radium-226 concentrations ranging from 0.3 to to 2.1 pCi/g.

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
dontamination. construction techniques, and safety procedures.

5.2 BUILDING RADIOLOGICAL CHARACTERIZATION

Results of two indoor radon measurements made with the Tedlar bag
method indicated concentrations less than 0.2 pCisl. These
measurements were substantially less than the applicable DOE
guldeline of 3.0 pCis/l (Ref. 10).

Results of measurements for radon daughters ranged from 0.001 to
0.003 WL and were substantially less than the applicable generic
guideline (40 CFR 192) (Ref. 10) of an annual average (or
egquivalent) radon decay product concentration not to exceed 0.02 WL,

Results of measurements for thoron daughtezs ranged from less than
the lower limit of detection to D.0007 WL. The generic guideline is
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more vestrictive for radon-22z (radon) than for radon-220 (thoron)
sccording to NCRP Reportu No. 50 (Ref. 11), which was used as the
guideline for thoron daughter measurements.

Exterior gamma radiation exposure rate measurements ranged from
9 ¢R/h fo 26 yR/h, including background. The indoor exposure
rate measurement was 4 wR/h, including background. None of the
neasurements exceed 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,

26 yR/h, was taken in the area where the surface soil analysis
indicated a concentration of 42.2 pCi/g for thorium-232, but the
measurement does not exceed the guideline. These results can be
found in Table 5-3.

i
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TABLE 5-1
SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SO1L
FOR 7 BRANCA COURT®

Page 1 of 2

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

East North (ft) Urtanium-238 Radium-226 Thorium-232
3456 2044 0.0 -~ 0.5 ~-b- 1.4 +/- 0.5 1.4 +/- 0.6
3456 2044 0.5 - 1.0 -b- < 2.1 ' < 3.1
3458 1993 0.0 -~ 0.5 -b- 1.3 +/- 0.6 5.0 +/- 0.8
3458 1993 0.5 - 1.0 -b- 0.4 +/~- 0.4 2.1 +/- 0.6
3475 1978 0.0 - 0.5 -b- 2.6 +/- 0.8 42.2 +/- 2.8
3475 1978 0.5 - 1.0 -b- < 1.9 1.9 +/- 0.6
3408 2001 0.0 - 0.5 -b- 0.7 +/- 0.3 2.4 +/- 0.7
3488 2001 0.5 - 1.0 -b- 2.1 +/- 0.7 3.4 +/- 1.1
3490 2053 0.0 - 0.5 -b- < 1.8 1.6 +/- 0.7
34%0 2053 0.5 - 1.0 -b- 0.9 +/- 0.5 1.4 +/- 0.6
3498 1980 0.0 - .0.5 -b- 1.1 +/- 0.4 6.1 +/- 0.8
3498 1980 0.5 - 1.0 -b- < 1.7 2.1 +/- 0.8
3516 1989 0.0 - 0.5 -b- 1.3 +/- 0.3 4.2 +/- 1.0
3517 203‘ 0.0 - 005 -b- 1-7 "‘l“ 005 1.0 “'l"' 005

LR
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TABLE 5-1

{continued)
Page 2 of 2
Coordinates Depth Concentration (pCi/q +/- 2 sigma)
East North (ft) Uranium-238 Radium-226 Thorium-232
3518 2054 0.0 - 0.5 -b- 1.0 +/- 0.4 < 2.8
3523 2014 0.5 - 1.0 wbe 0.3 +/- 0,2 1.6 +/- 0.4
3558 1991 0.0 - 0.5 -b- 0.9 +/- 0.7 2.6 +/- 1.5%

a§émplinq locations are shown in Figure 4-2.
bAnalysis not requested.
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DOWNHOLE GAMMA LOGGING RESULTS
FOR 7 BRANCA COUET

TABLE 5-2

Page 1 of 5

Coordinates DepthP Count Rate®
East North (ft) (cpm)
Berghole 376R
3475 1978 0.5 39000
3278 1978 1.0 17000
3778 1978 1.% 12000
3778 1978 2.0 11000
2478 1978 2.5 10000
3°78 1978 3.0 10000
2478 1978 3.8 10000
3°75 1978 4.0 11000
375 1978 4.5 11000
3478 1978 5.0 10000
Barehole 377R
3’71 2014 0.5 19000
3°71 2014 1.0 18000
3271 2014 1.5 15000
3°71 2014 2.0 13000
3372 2014 2.5 12000
24171 2014 3.0 11000
2171 2014 3.5 12000
it 2014 4.0 12000
2471 2014 4.5 12000
3471 2014 5.0 13000
147) 2014 5.5 13000
Borehole 378R
3488 2001 0.5 15000
ages 2001 1.0 15000
3488 2001 1.5 13000
a4qss 2001 2.0 11000
3488 2001 2.% 10000
3488 2001 3.0 10000
3488 - 2001 3.8 12000
3488 2001 4.0 12000
3488 2001 4.5 12000

26
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TABLE 5-2
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(continued)
Page 2 of §

Coordinates _ _ Depthb Count Rate®
East North {ft) {cpm)
Borehole 378R (continued)

3488 2001 5.0 13000
3488 2001 5.5 11000
Borehole 379R4

31516 1989 0.5% 13000
3516 1989 1.0 13000
3516 1989 1.5 12000
3516 1989 2.0 13000
3516 1989 2.5 13000
3516 1989 3.0 12000
3516 1989 3.8 13000
3516 1989 4.0 12000
3516 1989 4.5 12000
Borehole 380K

3855 1991 0.5 10000
35%5 1991 1.0 10000
3555 1991 1.5 10000
3565 1991 2.0 10000
3555 1991 2.5 11000
3555 1991 3.0 12000
355% 1991 3.% 12G00
Borehole 381R4

3523 2014 0.5 13000
3523 2014 1.0 12000
3523 2014 1.5 10000
3623 2014 2.0 11000
3523 2014 2.5 10000
3523 2014 3.0 11000
3523 2014 3.5 12000
35823 2014 4.0 12000
3523 2014 4,.5% 12000
3523 2014 5.0 12000
3523 2014 5.8 13000
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TABLE §-2
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(centinued)
Page 3 of S
Coordinates DepthP Count Rate®
East Norcth (ft) {cpm)
bBorehole 382R
3517 2034 0.5 16000
3517 2034 1.0 17000
3517 2034 1.5 16000
3517 2034 2.0 14000
31517 2034 2.5% 11000
5l7 2034 3.0 11000
asl7 2034 3.5% 13000
3517 2034 4.0 13000
3517 2034 4.5 13000
3517 2034 5.0 12000
1517 2034 5.5 12000
Borehole 383R4
3458 1993 0.5 11000
3458 1993 1.0 14000
3458 1993 1.5 12000
3458 1993 2.0 12000
3458 1993 2.% 10000
3458 1993 3.0 11000
3458 1993 3.% 13000
Borehole 384R
3456 2044 0.5 10000
3456 2044 1.0 17000
Borehole 385R4
3490 20513 0.5 10000
3490 20513 1.0 11000
3450 20513 1.5 12000
3490 2053 2.0 12000
. 3490 20513 2.% 11000
3490 2053 3.0 10000
3490 2053 3.5 8000
3490 2053 4.0 11000
3490 2053 4.5% 11000
3490 2051 5.0 10000




- TABLE 5-2
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{continued)
Page 4 of 5
Coordinates - DepthP Count Ratef€
East Notrth (ft) (cpm)
" Borehole 385R (contiaued)?

. 3490 2053 5.5 9000
3490 2053 6.0 9000
3490 2053 6.5 10000
3490 2053 7.0 10000
3490 2083 7.% 9000
Borehole 386R%

3516 2052 0.% 10000
3516 2052 1.0 11000
3516 2052 1.5 12000
3816 2052 2.0 13000
3516 2052 2.5 10000
3516 2052 3.0 10000
3816 2052 3.8 13000
Borehole 387R%

3498 1980 0.5 170C0
3498 1580 1.0 14000
3498 1980 1.5 13000
3498 1980 2.0 10000
3498 1980 2.5 10000
3498 1980 3.0 11000
3498 1980 3.5 11600
3498 1980 4.0 11000
3498 1980 4.5 11000
3498 1980 5.0 lo000
Borehole 505R

3454 2057 0.5 7000
3454 2057 1.0 10000
3454 2057 1.5 10000
3454 2087 2.0 11000
3454 2057 2.5 11000
3454 2057 3.0 12000
3454 2057 3.% 10000
3454 20587 4.0 9000




TABLE 5-2

(continued)
. k!
Page 5 of § b
Coordinates 2 Bepthb Count Rate®
East North . g(ft) (cpm)

Borehole 505R (conti

g

3454 2057 4.5 10000
3454 2057 5.0 10000
3454 2057 5.5 11000
3454 2057 6.0 11000
3454 2057 6.5 10000
3454 2057 7.0 11000
3454 2057 7.5 10000
3454 2057 8.0 8000

aBorehole locations are shown in
Figure 4-1.

bThe 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.

dBottom of borehole collapsed.
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TABLE 5-3
GAMMA RADIATION EXPOSURE RATES
FOR 7 BRANCA COURT

Coordinates

East North ¥R/h
3460 2017 14
3462 : 1978 26
3467 2045 8
3502 1989 13
350% ‘ 20587 9
3525 2026 9
3540 1992 10
INTERIOR OF RESIDENCE 4

Measurements include background.

3
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APPENDIX A
GEOLOGIC DRILL LOGS FOR 7 BRANCA COURT

LOD1, NEW JERSEY
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S/

— . , }ROJacr JOB NO. HEET WO. [WOLE WO.
\ GEGLOGIC DRILLLOG | FUSRAP 4501-138 1 F 1 | 376R
S )TE ) : \ 5 r COORCTEATES NGLE FROM NORIZBEAKING
- ‘? Branca Ct. LODI N 1978; E 3475 Vertical emem=e
BEGuM COMPLETED DRILLER * DRILL MAKE AND MODEL 12E JOVERBURDEN  [ROCK (F1.) [1OTAL DEPTH
10-2-86]10-2-86} : +‘MORETRENCH B&S little beaver 6" 0.5 4.5 5.0
ICORE RECOVERY (FT./X) o [ES|SAMPLESIEL, TOP CASING OUND EL. EPTH/EL. GROUND WATER EPTN/EL. TOP OF RODCX
b 433 1§/ 0.5/42.8
ISAMPLE RAMMER WEIGNTZFALL ASING LEFT IN NOLE: DIA./LENGTH |LNGEO 8Y:
N/A ' NONE D. MCGRANE )
— & ‘36 20,2 FURE 0
A < of x {8 NOTES OM:
gl B L ag 2l a: ELev, | F DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
2o lalzlSWiE3| IR ol | B [T WATER RETURN,
=R RS FY R Qi CHARACTER OF
SRR LEER 50 R Y ° DRILLING, ETC.
42.8 i 00-08FT. R j Borehole drilled 0 -
1] Grayish blac . fine to medium grained; |5 0 ft. uring 4*
: soft; poorly consclidated {locse); rolid-stemn augers
o 4: j numarcus toots and organics; moist.
1] 0E-60FT. SED
h )NE. Dark reddish brown (10 R
B 4), fine grained, argillacecus; soft -
moderately hard; rly to well-cemented;
. 38.8 ﬂ 5 totally decompone -hi:giy wesathered; drit}
spoils consist of silty sand (SM) and Site checked for
oceasional pieces of sandstone gravel. radioactive
contamination and
hole gamma-logg~d
Bottom of boring at 5.0 FT. Borehole tc:‘y Eberline-TMA,
— backfilled with auger spoils, 10-2-86. orp.
No groundd water
observed.
) Auger refusal at 50
— fr.
Description and
—_— ¢lnssification of soil
samples by visusl
examination,
€S « SPLIT SPOON; ST = SHELBY Tuge; |SITE WOLE MO.
p » DENNISOK; P ¢ PITCKER; §  DTHCR 7 Branca Ct. LODI ' 37°R

A=l

ot

Ruslaits: it o T

e,
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[ OB NO.  [SHEET ND. ['.E NO.
| GTOLOGIC DRILL LOG r FUSRAP 4501-13§ 100 31 | 377R
e T CO0Pm INATES NGLE FROM WORIZ\: RATNG
| 7 Branca Ct. LODI N 2014; E 3471 Vertical 1 ~—a==-
GUN CONPLETED PRILLER DRILL MAXE AND MODEL 12¢ OVERBURDE % lROCK CFT.) [TOTAL DEPIX
10-2-8610-2-86 MORETRENCH B&S little beaver 6" 5.0 1.0 6.0
ICORE RECOVERY (F7./%) E BOXESISAMPLESIEL,. TOP CASING rRWHD EL. [PEPTH/EL. GROUND WATER DEPTR/EL. YOF 27 ROCK
/ 43.5 5 5.0/17.5
(SAMF' € HANMER WEIGHT/FALL ICASING LEFT IN MCLE: DIA./LENGTH {LOGGED BY:
N/A NONE D. MCGRANE o
YelSlwlSlol % 2l PRESSURE "
:ctx 2 &o 5’:2 e JESTS ] NOTES 4%
a1 ¥ o [Nt v ELEV. T SCRIPTION AND CLASSIFICATION [(WATER LSUELS,
0 . %008 m_&| on |w_ IR RS o
oz wE3- o ozl o izzz w a WATER “STURN,
i‘:g i MToGicw oHt wo | HiNE oo CHARACTER OF
aF|d-lE0l B o4 o) Er ik T e © DRILLTHSG, ETC.
Y] 60-80FT g&ﬂ%@? ) Borehct drilled 0 -
11 - Mottled moderate brown (5 YR 3/4) and 6Oft. u
5 dark reddish brown (10 R 3/4), na to nhd-l""a augers.
3 medium grained sol‘: ﬁmrly conlohdlted
- lnose), few angu ar bles of mixed
H nholon g) - 2 0 T ) few roots and
organics (0.0 dry ~ moist,
J13 mixed Gill and decompoud sandstone”.
ey 5‘7 . ST ECO, OMPOSED Site chected f
50 ite cheeted for
379 BE ar ish brown (10 R radioactive
3/03 ﬁ'u- gramed hrpllueou! soft - contamination and
erately hard K to well-cemented, hole Eamm:-logged
totally decompc:e ly weathered; drill !ay Eberline-TMA
spoils conrist of nlty lan (SM) and 0
oceationa! pieces of sandstone gravel, Ne ‘round water
observed,
Bottom of boring st 6.0 FT. Borehote
backfilled '111 sugér spoils, 10-2-86.
Des:ri: 'ion and
elasait xtion of anil
samp’ - by visuat
axXamriration,
SS » SPLIT SPOOW; $1 = SHELBY TUBE; |SITE NOLE ™.
* DENNISON; P = PITCNER; O » OTHER 7 Branca Ct. LODI ‘ JTTR
A-2 .
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Jael!? OB NO. HEET NO. [|HOLE 8O,
' .
| _ GEOLOGIC DRLL LOG FUSRAP 4501-138 1 0F 1 | 378R
e ENCRDIVATES GLE FROM MITEIRING
| 7 Branca Ct. LOBI N 2001; E 3488 Vertical | ==v---
BEuun COMPLETED PRILLER PPILL MAKE AND MODEL 12E OVERBURDEN C(FT.) {TOTAL DEPTH
10-2-86110-2-86 MORETRENCH B&S little beaver 6" 4.0 2.0 6.0
CORE RECOVERY (FT./X) [CORE SOXES PLESIEL. TOP CASING oUND EL. P'I,NIEL. GROUND WATER DEPTH/EL. TOP OF ROCK
434 ¥ 4.0/30.4
SAMPLE HAMMER WEIGHT/FALL CASING LEFT I& KOLE: DIA./LENGTH |LOGGED BY:
N/A NONE D. MCGRANE
3 ATER
E‘é w5 >l PRESSURE 4 :
’>_ cg HL R ‘Izm: ESTS E oF NOTES ON:
S o Kg Sg ] = ELEV. | & DESCRIPTION AND CLASSIFICATION (WATER LEVELS,
gzl g Blo Tlomlp,z W WATER RETURN,
%g Zlul o‘“ﬂ Nl QRS | we |HkE CHARACTER OF
said-|dlo -+ of Eg 4.4 DRILLING, ETC.
% WM su 5C) Borehols drilled 0 -
RIRZ Moderate brown -nh-fn thin (8.0 ft. using 4°
1] l in.) pale green (§ G 7 hyey Icnm. solid-stem augers.
¥ me to medium grained
A consolidated (looul cl;y bln er, numcroul
ja g roots and organics {0.0 - 2.0 FT. )i moist,
394 ] 0-80FT.
p 40-8
s 8 };ﬂ: ruﬁnlh brown (10 R
3,4 fine ;rnmed argifiaceous, soft » Site checked for
87.4] erately rly to well-cemented; radionctive
totally dccomponcrool ﬁl weathered; drill [[contamination ard
spoils consist of silty san {SM) and hole grmma-Jogged
occasional pieces of sandstone graval. Eberline-TMA,
Nor%'ound water
Bottom of bonn%ﬂ 80 FT Borehole observ~d.
backfilled with auger spoils, 10-2-88,
Auger rcfusal st €.0
ft.
Description and
clsasification of seil
samples by visua!
sxamination.
S » SPLIT SPOON: $Y = gHELRY Tuse; |SITF HOLE N°.
E o DENNISON; P s PITCNER; O = DTNER 7 Branca Ct, LODI ‘ ar?R
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i RCJECT LJOB NO. HEET NO. [NOLE NO.
Y
— GEOLOGIC DRILL LOG | FUSRAP 4501-138 1 0 1 | 379R
P ‘rmammes NGLE FROM MOR1ZBEARING
| 7 Branca Ci, 1.ODI N 1989%; E 3516 Vertical romo=
F!'.GUN SOMPLETED DRILLER RILL MAKE AND MODEL 12t OVERBURDEN lROCK {F1.) [IOTAL DEPIH
.. 110-2-86]10-2-86] __ MORETRENCH B&S little beaver | 6" 0.5 s 6.0
‘10 FORE RECOVERY (FT./X) FGE MXE?‘SMPLES:L. TOP CASING [GROUND EL. DEP‘IIHIEL. GROUND MWATER PEPTH/EL. TOP OF ROCK
_ 43.7 7 0.5/43.2
.~ [SAWPLE WAMMER WEIGNT/FALL  JCASINC LEFT IN WOLE: bm.n.tuanjwcczo BY:
e N/A NONE D. MCGRANE
- |8l Swlglal 3 3 SSURE 0
P23 eolnly rEST r B . NOTES ON:
, a1 10iwl|®|&niS IER ELEV: | | I X OESCRIPTION AND CLASSIFICATION |WATER LEVELS,
3 loo lalz | glwl& 1o 3R R | I wolg WATER RETURN,
P (SR E EEST) gﬁs wer [HEn & Vi CHARACTER OF
3z|g0alo 8 33 L Y o DRILLING, ETC.
_ 43.2] 1 00-05F7T. Siij:{ SM). Borehole drilled 0 -
L J Moderate brown ég%;ﬂ. )ﬁne to 6.0 f1. using 47
— medium grained; soft; poorly consclidated; solid-stem augers.
— ] numerous roots and organics; dry.
] 05 -60FT. PECOMPOS
STONE. Dark reddwh brown (10R
s A 4], fine grained, argilincecur; soft -
erately hard; rly to well-cemented:
[ totally decompose -higl\;ly weathered; drill
spoils consist of silty sand (SM) and Site checked for
37.7 4 j i {2 radionctive
contaminstion end
- Bottom of boring at 6.0 FT. Borehole hole g:mml-leﬁged
backfilled with suger spoils, 10-2-86. téy rline-TMA,
- orp.
No ground water
obu.:cd.
I , Auger refusal st 8.0
A n.

Descripticn and
classification of poil
samples by viaual
examination.

_:J S5 » SPLIT SPOON; ST = SKELRY Tyue; |SITE
' b v DEVKISON; P e PIICRER; O » OTHER

7 Branca Ct. LODI

ROLE MO.

s 373R
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RCJECT NO. REET WO. [ROLE WO.
\ GEQLOGIC DRILL LOG r FUSRAP moma 106 1| 3BIR
A TE COGRD INATES Iuae FROM WORL ZBEARING
I 7 Eranea Ct. LODY N 2014; E 3523 Vertical | e-eeo-
PEGM ~wPLETED PRILLER ILL MAXE AND MODEL 74 RBURDEN tFY.) [TOTAL DEPINH
10-2-86[10-2-86 MORETRENCH B&S fittle beaver 4" 0.5 6.0 $.5
CORE RECOVERY (FT./X) E IOXESJS«”‘PLLTL. TOP CASING CUND EL. EP}’HIEL- GROUND WATER DEFTH/EL. TOP OF ROCK
‘ / 43.% 7 0.5/43.0
[SAMPLE MAMMER WEIGHT/FALL CASING LEFY IN WOLE: DIA,/LENGTH lI.OV-GED L 143
N/A NONE D. MCGRANE
A E R I
EHERR EE TESTS x 4 TES ON:
B O T8 o g ] ot ELEV. | & DESCRIPTION AND CLASSIFICATION JuaTER LBUELS,
w5308 ﬁz 3] | ¥ WATER RETURN,
T 23 0lp) 630 ue 1555 CHARACTER OF
: &5° Ll 28 i Y DRICLING, ETC.
430 Il ot-08 FTW}EM]: Borehols drilled 0 -
s Moderate brown 4); Tineto 8.5 . using 4"
- medium grained; soft; poorly consolidated solid -stem asugers.
5 (loose}; numerous organics; moist.
$i]| 0B-6EFT. APOSE
. Dar ish brown (10 R
4 , line grained, srgillacecus; soft -
- moderately hard, rlg to well-cemented;
5.I totally decomposed-highly weathered, very
: moist; drill apoils consist of silty sand Site checked for
J (SM) and oceasional pisces of sundstone radicactive
87.0_ Leavel contamination and
hole gamma-logged
Bottom of boring at 6.5 FT. Borshole !éy Eberline-TMA,
backfilied with auger spoils, 10-2-86. orp.
No ground water
observed.
auur refusal at 8.8
Dmrﬁy\lon and
¢iassificatian of soil
samples by visual
examination.
S = SPLIT SPOIN; ST » SHELBY Tumk; SITE WOLE NO.
u DENNISON; P « PITCRER; O » OTHER 7 Branca Ct. LODI \ 381¢

$7/16
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U.
r FROJECT 308 NO. NEET NO. |[WOLE -,
___ GECLOGIC DRILL LOG FUSRAP 4503-138 10 1| 3°7R
331 Iaummes NGLE FROM uouzlﬁmwc
7 Branca Ct. LOM N 2034; E 3517 Vertical - -
EGUK PLETED PRILLER ORILL MAXE AND MCREL 1ZE OVERBURDEN lﬁm‘ (F1.) JrOTAL : CPTH
10-2-86(10-2-86 MORETRENCH B&S little beaver 4" 4.0 2.0 £0
ICORE RECOVERY (FT./X) JCORE BOXESISAMPLES[EL. TOP CASING |GROUND EL. DEPI,MIEL. GROUND WATER DEPTH/EL., TOP OF P
434 ¥/ 4.0/39.4
ISAMPLE HAMMER WEIGHT/FALL CASING LEFT )N KOLE: DIA./LENGYH |LOGGED 8Y:
N/A NONE D. MCGRANE .
EelSlul@lsl o >l preSsURE
3;5 §g | Djufjwe TESTS x NOTES ON:
w198 uzg 82— 2] o ELEV, | & DESCRIPTION AND CLASSIFICATION |WaTER LE."L3,
S Loz ]t §§° gz IE-el % WATER RET." %,
= i g'gm xg e wn | He - CHARACTER ©F
-4 gl-’ o @ 18 X8 A BPTY DRILLING, =TC.
00-40FT. SILI. {SM-SC). . Borehole drli D~ |
Color steatified: Tine to medium grained; 8.0 ft. using 4’
soft; poorly consolidated (Ioonb moint. solid-stem aurers,
0.0-0.5 ft., moderate brown {5 YR 3/4) with
numerous roots and organics.
0.5-2.0 FT., dark reddish brown {10 R 3/4);
clay binder.
39.4 | 2.0-4.0 FT., moderate brown; clay binder;
"l numerous organics. I
40-60FT. PEC Site checked for
7.4 g,mprsmgacgw veddsh brown (10R | radioactive
W 1:(]. ine grained, argitiaceous; soft - contamination and
moderately hard; croorlg to well-cemented; hole ;mma-lngiged
totally decomposed-highly weathered, by Eberline-TMA,
moist; drill spoils consist of silty sand orp.
(SM) and occasional pieces ol sandstone No ground water
gravel. observed.

Bottom of borin,

st 6.0 FT. Borehole

backfilled with auger spoils, 10-2-86.

rAu.er refural 2t 6.0
i

Deseripts ~ - !
elansifies:’ - ! g0l
samples *- )
axamins’’

S m SPLIT SPOON: £1 = SWELBY Tuse: [SHTE

WOLE KO.



P -

ST/

KOLE - 3.

CuErY JOB #O. HEET O,
£ 2LOGIC DRILL LOG FUSRAP as01-13§ 10F 1| - °n
“Hrre ICODRDINATES NGLE FROM WORIZREA: *©
7 Branca Ct. LODI N 1993: E 3458 Vertical - wes |
dad LETED PRILLER RILL MAKE ARD MOODEL 12€ PVERIURDEI ROCK (FT.} [TOT) "EftM
10-2-86[10-2-86] MORETRENCH B&S little beaver | 4" 4.0 os | - |
CORE RECOVERY (FT./X) KORE BOXES|SAMPLESEL. TOP CASING [GROUND EL. DEP'I)NIEL. GROUND WATER DEPTR/EL, TOP CF ~
/ 4.0 ¥/ 4.0/30.7 |
[SANPLE MAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA,/LENGTH [LNGED 8Y: ‘
N/A NONE D. MCGRANE e
E‘:u‘-;’ Zl..x PI:JEQ.'TSE{?RE ”
rg|E iy duflue  "YesTs o NOTES Or':
%3 u‘“ Enl82 =] o ELEV, DESCRIPTION AND CLASSIFICATION |WaTER L&l .=,
olelzlEwa2] 08 Bz | B (¥ u ; WATER Br* 4,
%g Tl g SioGew ol W |H N Q |g CHARAGTL: -
az|gl4150 8 x| J glas |- ® e DRILLIN™. =,
[t L I 'y} 43.0 e e e
Borehole ¢r -
4 Co!or stratilied; Tine to medmm (umed 4.5 ft, usire -
soft; poorly comohdnted (loose); numerous solid-aten: -
i or anics; moist.
: -0.5 ft., moderate brown {8 YR 8/4) with
. numerous I'OO
05-30FT, ‘fn)mh black (N2). J
gggﬂ ‘,23 0-3.5 FT. dark yellavuh brown (10 YR ]
] N 8.6°4 0 FT., moderate brown. H
Site chee! ¢ °
40-45 a FT. Jg} radionctive
ark reddish brown (10 R contaminz'ir: - v}
03 Tme gnmed. argillacecus; woft - holo ammn ! ead
erately ha e:oc»rl)f to well- cemented, C’ plic--" ",
totally decompos highly weathered; orp
moist; drill sponll consist Ne mun-! wem
observed,
of silty sand (SM] and occasional pieces of
sandstone gravel.
Auger ref1320 2t 4.8
Bottom of boring at 4.5 FT. Borehole fr.
backfilied with suger spoils, 10-2-86.
Descriptine and
classifi cn ion of soit
samples Ly visual
examination.
S = SPLIT SPDON; ST = SWELpY Tume; [SITE WOLE HO.”
= DENNISON: P = PITCHER; O v OTHER 7 Branca Ct. LOD! ' 36IR
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organics;

ned; soft; poorly consolidated
fl?:ou). numerous grass roote and

dry.

ROECT o8 %O, WEET NO. [NOLE WO.
[ ) -
__ OLOGH DRILL LOG [ FUSRAY 4s01-134 1 o 1 | 38R
T el ‘crnnsmzs GLE FROM WORIZBEARING
- ? Granca Ct. LODI N 2044: E 3456 Vertical cooeee
SEGIN [COMoI ETED DRILLER RILL MAKE AND MODEL IZ€  [DVERBURDEN  [ROCK (FT.) [TOTAL DEPTX
10-3-86{10-3-86 MORETRENCH B&S little beaver 4" 0.8 0.5 1.0
T6 RECOVERY (F1.7X) KO?% BOXES[SAMPLES[EL. TOX CASING |GROUND EL. [EPTH/EL. GROUND WATER PEPTH/EL. TOP OF ROCK
- 43.5 / 0.5/42.5 ;
SNWPLE HAMMER WEIGNT/FALL  |CASING LEFT IN MOLE: DIA./LENGTH |LOGGED BY: i
- N/A NONE D. MCGRANE !
B Sl|dl sl s PRESSURE ol |
PE[RE WolFluE  PRESE 1z |8 NOTES ON: :
| 48| g 1S o~ ELEV, T DESCRIPTION AND CLASSIFICATION |WATER LEVELS, |
r tN03 o T| e & |a *od
< w/E3081 8., 0| B4 ¥ 2 w|g WATER RETURN, |
Z gﬁ gn‘:‘xg ont| we [HEN & famnr: CHARACTER OF |
T @58 B &3 S| Bx ¥ T| s c DRILLING, ETC. !
f 43.0] T 00-05 N W’FM‘). Borehole drilled 0 - |
: 42.5_ Moderate brown { 1; ine to medium |1 1.0 ft. using 47 :
i solid-stem augers. |
' %
s

06-1.
4] ?me

cemented;
wnthere&

soft - moderately hard;

&gg}g’% brown (10 R

grained (argillaceous);
poorly-we
totally decompostr_! highly
dry. Drill spoils

Site checked for
radiosctive
; eontnmmnhon and

Bottom of bo
backfilled

consint of silty sand (SM) and oceasional
pieces of sandstone gravel.

nnin 1.0 FT. Porehole
with suger spoils, 16-3-86.

holo ged
rllnt-'ni

No und water
obu‘xtd.

’A‘uger refusal at 1.0

Description and

classification of eoil ¢
R nmpln by visua! i
sXAMmination. ,
4
2
ee & $PLIT SPOON; ST = SWELBY Tuetf; |SITE WOLE wO.
+ DENNISON; P = PITCHER; O = OINER 7 Branca Ct. LODI + 384R
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S

A T

-__
ROJLTT 0B NO. HEET NO. HOLE NO,
) YOGIC DRILL LOG FUSRAT 4S01-138 1 0F 1 | 38SR__
P COORDINATE S NGLE FROM NORIZIBEARING
.7 Rranca Ct. LODI N 2083; E 2490 __Vertical cmoaen |
U CCr LTT20 PRILLER DRILL MAXE AND WODEL 12 OVERBURDEN ROCK (FT,.) [TOLAL BIPIN
7 3-86 10-3-86 MORETRENCH B&S little beaver 4" 9.0 0.0 2.0
% RECOVERY (FI./%) E BOXES[SAMPLESIEL. TOP CASING JGROUND EL. EPTEHIEL. ?MD WATER EPTH/EL. TOP OF ROCK
- 43.4 g3/ %% {
AMPLE HAMMER WEIGHT/FALL ICASING LEFY IN NOLE: DIA.ILENG"]LNGEO aY:
N/A NONE D. MCGRANE
! -u sl PRESSURE "
EloE|EiduwE wh|  PYEeTs r |9 NOTES ON:
H B lolE g S§ - mev. | b DESCRIPTION AND CLASSIFICATION |WATER LEVELS,
S P LS g P B eld 1 u § WATER HETURN,
5 i e el ord W HeE o la CHARACTER OF
Ardl=elo] 8 % 6| Er it B s @ DRILLING, ETC.
i 0.0 - 90FF’;:}1;YEIND o™ {9} Borehole drilled 0 -
‘ Color ltnh ine Lo medium grained 9.0 ft. uaing 4"
soft; poora mnsohdated (loose); numcroul solid-stem augers
: unu Rr.), moist-saturated at
T 0.0- 2 5 ., moderate brown (5 YR 8/4) with
nuUMErous roots
25-7T.0FT. grnyuh black (N:h elnyey,
one piece ol'pluuc 7, residual Tloodplan
sediments?

[ Site cheched for
radioactive
contaminstion and
holo amma-logped

:.103-)9.0 FT. Dark yeliowish brown (10 YR C’ tline - T!&
. orp
5‘7 Ground water
34.4] obssrved, 1G-8-87
: Bottom of bormi‘nt $0 FT. Borehole
' backfilled with suger spoils, 10-3-86.
tinn and
Clllllszl,f.loﬂ of il
sampler by visual
examinstion.
= SPLIT SPOON; 3T = SMELBY TuBE; |STTE WOLE 0.
. DENNISON; P » PITCHER: © « OTHER 7 Branc: Ct. LODI + 385R
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S

- B — XIS JO8 KO,  [SWEET WO. . -
\ ___GEQLOGIC DRILL LOG FUSRAP 4501-138 1 of 1 |
'a}__;H fe11E pooaoluﬂs GLE FROM MORIZS: -
B 7 Branca Ct, LODI N 2052; E 3516 Vertical | ---
:1' o™ COMPLETED DPRILLER DRILL MAKE AND MODEL 126 OVERBURDEN ROCK (FT,) |::
: 10-3-86[10-3-86|  MORETRENCH B&S little beaver | 4" 6.0 ‘ _
g ) CORE RECOVERY (F7./X) CORE BOXES SMPLETL. TOP CASING EL. D PYINIEL. GROUND WATER DEPTH/EL, TOP @~
% / 43.6 7 /
5 ISAMPLE RAMMER WEIGKT/FALL CASING LEFT IN HOLE: DIA./LENGTH [LOGGED BY:
- N/A NONE D. MCGRANE
b . 3. WATER
3 I 'zuE PRESSURE f
2 a|w/y|eE TESTS o NOTES -
) g O | pd ™ nlC2 . ELEV., DESCRIPTION AND CLASSIFICATION |wATER .
P . Ak E I 0o 0¥ ; oRARAS -
; g% %ﬁ x dxg §uﬁ, AR g CHARAT ~ -
~ » v
: ¢ dlo ¢l &g P DRILL™"
? 1 _Fo_-o—b_ff_gﬂ;m'[m) Boreholv
. . Color stratified; {ine to medium grained; 6.0 ft. vs -
ST T soft; poorly consclidated (loose); numercus | solid-str+
i 1it organics; moirt.
. 0.0-0.5 ft.. moderate brown (5 YR 3/4} with
- HE numerous roots and organics.
: 0.5-1.0 FT ., dark reddish brown, (10 R
LR 1t 3/4), few sandstone %ebblu.
: 1.0-5.0 FT., grayish biack SNzl,cluyroy,
o [W1E numerous organics; pesidual floodplain
» sedimenta? Site chez?
: 376 dLE £.0-8.0 FT. moderats brown, radionc?’
contamin °
5 Bottom of boring at 6.0 FT. Borehole hole g:vv-r
- backfilled with auger spoils, 10-3-86. léy £
2 orp.
: Nn?rous '
B observe.
1
et Descri-*-
elnasific- - .-
samp!s- © .
examin -
\
— s » SPLIT SPOON; ST « SWELBY Tume; |SITE WOLE -
« DENNISON: P » PIYCNER: O » DTHER 7 Branca Ct. LODI .

Ve *
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PPGJELT J0B NO.  |SHEET WO. ., )
n
LS,..-_?:‘_:E)LOG'C DRILL LOG FUSRAP 4501-138 1 OF 1 | K
g COORD T MATES ANGLE FROM MORIL'
7 Branca Ct. LODI N 1980; E 3498 Vertical Ll 7 -
<ol LETED [RILLER PRILL MAKE AND MODEL 12€ JOVERBURDEN ROCK (FT.} ]' T
10-3-86|10-3-86| _ MORETRENCH B&S little beaver | 4" 4.0 20 ! ]
KCORE RECOVERY (FT7./X} KCORE BOXES SMPLEWEL. TOP CASING [GROUND EL. DEP}HIEL. GROUND WATER EPTHIEL. TO! - i
/ ‘ 43.4 7 4.0/2 L
[SAMPLE NAMMER VEIGNI/FALL CASING LEFT IN HDLE: DIA./LENGTH JL‘NGED BY: t
N/A NONE D. MCGRANE o
W 3 ATE
b l3lw|®lsl & >  pRESSURE ;“
| & | xlw /MR G TEST T B2 NOTER
SN olSa n Tl v eev. | B I T DESCRIPTION AND CLASSIFICATION lwaTES - SO
olelz|g|E Rl El nz gt B |22 wlg WATES - DO
ZlWirio Nl o™ we e x M CHARN"
da|gl-|glo 8 ¢4 o[ (" 5| o @ DRILL " e,
0.0- 40 FT. SILLY SANR [Sh). Color Borenc i
- -tntnﬁcd fine to medium grained; soft; €01 -
Roorly consolidated {lcose]; moist solid- -
i ., moderate brown (5 YR 8/4) with
.-“P.MI!- Mﬂ I l'\ ﬁ'ﬂﬂhlf.
o 0.5-2.0 FT., dark reddish brown, (10 R
3/42 3 few}plecel of sandatone gra\rel
39.4 dark yellowish brown (10 YR
5_J: g l J
40 - BOFT nazgh : Site ¢ i
37.4 ?AN‘DS ar Fﬂs‘h x\ro-n 10 radivne |
R 3/4); fine (rulned (srgillazeous); contan ~ad g
soft,; moxll poorl‘ cemented; tot:r hole c.- -re'i :
dtcompolec! ly weathered, drill spoils || by EL. ‘ .
consist of sand {SM) and oceanional pieces orp. :
of sandstone gravel, No gr- * 1
abser - |
Bottom of borm%lt 6.0 FT. Borehole :
backfilled with auger spoits, 10-3-86. ;
;
1
i
!
]
i
i
]
Descii :d
chassif - - =7 gl
sam;-c RULY
oxaric -
. B o i ———
§ = SPLIT SPOON; ST = SHELRY TusE; |S1TE MOLE - - ~
= DENNISON; P = PITCHER; O = OTHER 7 Branca Ct. LODI

»
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e
bd
1
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36.5
35.5_,

”"e"(;'f";m elayey (sC-OH); moist-saturated

0.0-0.3 ft. moderate brown (8YRS/4);
numerous grass roots and organics.

0.3-5.0 ft. moderate brown, mottied dark
yellowish brown (10YR4/2).

kROJECT 08 ND. KEET MG, |voie v,
GEOLOGIC DRILL LOG FUSRAP 4501-138 1 of 1| =a:m
hiTE COCHD INATES GLE FRCM WORIJEIAZING
| 7 Branca Court (LODI) N 2057; E 3454 Vertical .veane
£ Gt LETED PRILLER PRILL MAKE AND MODEL 12¢ RBURDEN ROCK (FT,) [107°L rEPTN
0-31-86{10-31-86 MORETRENCH Moblle B-33 6" 7 .0 1.0 "
JCORE RECOVERY (FT./%X) E meslsmm.tsin. 10P CASING rawuo EL. DEPEN{)%.? gn%u%' “ EPTH/EL. TOF OF ~. X
43.5 / 7.0/36.%
LE NAMMER WEIGNT/FALL  [CASING LEFT IN MOLE: DIA./LENGTH JLOGGED BY:
N/A NONE D. McGRANE 7
WATER o
: d 2 y| PRESSURE 8
, pihe E TESTS TS NOTES i+
& X ELev. | B DESCRIPTION AND CLASSIFICATION |WaTER tr- 'S,
¥ u §° HESC ol | y ; : WATER P s,
& g xg 830 | Dv | H&S a CHARACT" .~ oF
_ S35 8 & 3"g| BT [F7E a8 ° DRILLINZ, T7C.
0.6-70 1. Wﬁmﬂl
0.0-5.0 {t.} and indigenous material
5.0-8.0 ft.); color stratified; fine-to Borshole 1i” 1
medium- (rnned with few-Rumerous pieces |0.0-8.01L. v-ir-y G°
of rounded angular gravel {and occasional hollow-sten: - oeors.
cobble) of various lithologies in the fill
materisl; soft; unconsolidated (locse); Site ehecke ! “ar
radioactive

eontaminn~ticn and
holo gamma-lngged
C’ Eberline-TMA,
O] nhonJ N
t. groun” water
obnrnd

7.0-8.0ft,

(3 Dark reddish
brown (10R3/4); fine grained
{argillaceous}; soft-moderately hard.

Bottom of borehole at 8.0 ft. Auger s
rarg :mmeduuly replated in the

il
ole,

Description an?
clasnifiention of soll
sxmples by vir:al
sxamination.
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