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1.0 INTRODUCTION AND SUMMARY 

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

1.1 ZNTRODUCrION 

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

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

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

planning, managing, and implementing FUSRAP. 
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1.2 PURPosg 

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

1.3 SUMMARY 

This report details the procedures and results of the 
radiological characterization of the property at 160 and 
174 Essex Street (Figure l-2) in Lodi, New Jersey, which was 
conducted in November 1987. Additional data was obtained in 
October 1988. 

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

The commercial properties at 160 and 174 Essex Street consist of 
a gravel surfaced vacant lot used as a parking lot (160 Essex 
Street), and a one story stucco building surrounded by an asphalt 
paved area (174 Essex Street) occupied by the National Community 
Bank. The properties are situated in a heavily commercialized 
area along a major thoroughfare (Essex Street) that forms the 
boundary between the Boroughs of Lodi and Maywood. The 
properties lie on the Lodi side of Essex Street and are bordered 
by commercial properties to the north and northwest, an 
interstate highway to the south, and a military reserve facility 
to the east. Entrance to the properties is from Essex Street. 
Access to the properties to conduct radiological characterization 
was extremely restricted. All work activities were performed 
during non-business hours on weekdays or on weekends. Access to 
the interior of the bank building was prohibited, therefore 
interior measurements could not be made. 

3 
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This characterization confirmed that thorium-232 is the primary 
radioactive contaminant at this property. Results of surface 
soil samples for 160 and 174 Essex Street showed maximum 
concentrations of thorium-232 and radium-226 to be less than 3.0 
and 1.2 pCi/g, respectively. The maximum concentration of 
uranium-238 in surface soil samples was less than 10.1 pCi/g. 

Subsurface soil sample concentrations ranged from 
0.7 to 4.6 pCi/g for thorium-232 and from 0.5 to 1.1 pCi/g for 
radium-226. The average background level in this area for both 
radium-226 and thorium-232 is 1.0 pCi/g. The concentrations of 
uranium-238 in'subsurface soil samples ranged from less than 4.5 
to less than 7.2 pCi/g. Because the major contaminants at the 
vicinity properties are thorium and radium, the decontamination 
guidelines provide the appropriate guidance for the cleanup 
activities. DOE believes that these guidelines are conservative 
for considering potential adverse health effects that might occur 
in the future from any residual contamination. The dose 
contributions from uranium and any other radionuclides not 
numerically specified in these guidelines are not expected to be 
significant following decontamination. In addition, the vicinity 
properties will be decontaminated in a manner so as to reduce 
future doses to levels that are as low as reasonably achievable 
(AURA) (Ref. 2). 

Soil analysis data for this property did not indicate surface 
contamination. Subsurface investigation by gamma logging 
indicated contamination to a depth of 1.83 m (6.0 ft). 

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

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

Evaluation of data collected, analyses performed,.and historical 
documentation reviewed indicates the presence of radiological 
contamination on the properties located at 160 and 174 Essex 
Street. This contamination is primarily subsurface contamination 
ranging from a depth of 15.2 cm (0.5 in.) to 1.83 m (6.0 ft). In 
addition, the contamination appears to be located mainly on the 
160 Essex Street property (area used for parking) and there is a 
high probability that the contamination extends beneath the 
street in front of that property. There is a smaller area of 
contamination in the southeast corner of the 174 Essex Street 
property. The total affected area is estimated to be 
approximately 15 percent of the properties. These conclusions 
are supported by documentation that establishes the presence of 
the former channel of Lodi Brook in this area. This channel is 
the suspected transport mechanism for the radiological 
contamination. 

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

6 
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2.0 SITE HISTORY 

The Maywood Chemical Works was founded in 1895. The company 
began processing thorium from monazite sand in 1916 (during 
World War I) for use in manufacturing gas mantles for various 
lighting devices. Process wastes from manufacturing operations 
were pumped to two areas surrounded by earthen dikes on property 
west of the plant. Subsequently, some of the contaminated wastes 
migrated onto adjacent and vicinity properties. 

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

Uncertainty exists as to how the properties in Lodi were 
contaminated. According to an area resident, fill from an 
unknown source was brought to Lodi and spread over large 
portions of the previously low-lying and swampy area. For 
several reasons, however, a more plausible explanation is that 
the contamination migrated along a drainage ditch originating on 
the Maywood Chemical Works property. First, it can be seen from 
photographs and tax maps of the area that the course of a 
previously existing stream known as Lodi Brook, which originated 
at the former Maywood Chemical Works, generally coincides with 
the path of contamination in Lodi. The brook was subsequently 
replaced by a storm drain system as the area was developed. 
Second, samples taken from Lodi properties indicate elevated 
concentrations of a series of elements known as rare earths. 
Rare earth elements are typically found in monazite sands, which 
also contain thorium. This type of sand was feedstock at the 
Maywood Chemical Works, and elevated levels are known to exist in 
the by-product of the extraction process. Third, the ratio of 
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thorium to other radionuclides found on these Lodi properties is 
comparable to the ratio found in contaminated material on other 
properties in Lodi (Ref. 4). And finally, long-time residents of 
Lodi recalled chemical odors in and around the brook in Lodi and 
steam rising off the water. These observations suggest that 
discharges of contaminants occurred upstream. 

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

2.1 PREVIOUS RADIOLOGICAL SURVEYS 

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

Januarv 1981--The Nuclear Regulatory Commission directed that a 
survey be conducted of the Stepan Company property and its 
vicinity properties in January 1981. Using the Stepan Company 
plant as the center, a 10.3-km2 (4-mi2) aerial survey was 
conducted by the EG&G Energy Measurements Group, which 
identified anomalous concentrations of thorium-232 to the north 
and south of the Stepan Company property. The Lodi vicinity 
properties were included in this survey (Ref. 6). 

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



I- 
I - 
I -- 
i. 

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

Se&ember 1986--At the request of DOE, ORNL conducted 
radiological surveys of the vicinity properties in Lodi in 
September 1986 to determine which properties contained 
radioactive contamination in excess of DOE guidelines and would, 
therefore, require remedial action (Ref. 8 and 9). 

2.2 REXEDIAL ACTION GUIDELINES 

Table 2-l summarizes the DOE guidelines for residual 
contamination. The thorium-232 and radium-226 limits listed in 
Table 2-l will be used to determine the extent of remedial 
action required at the vicinity properties. DOE developed these 
guidelines to be consistent with the guidelines established by 
the U.S. Environmental Protection Agency (EPA) for the Uranium 
Mill Tailings Remedial Action Program. 
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TABLE 2-l 
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES 

BASIC DOSE LMTB 

BOIL GUtDELiNES 

Radbnuclldo 

Radium-226 
Radiim-228 

iE%:~ 

Sol1 Concantratlon (pCUg) Above Background* 

SpCilOwhonNoregodwerthrfint16androilkbw 
the surface; 15 pCiig when averaged over any 16un-fhii 
aoll layer babw the aurfaoa fsyar. 

Other RadfBrmclides Soil guidelines will be calculated on a site-spacifc 
basis using the WE manual davebpad for thii use. 

STIVJCTURE GUIDEUNES 

Airborne Radon Decay Products 

Generic guidelines for amcantrPtbna of airborne radon decay products shall appfy to existing o~~~~pld or 
habitable structures on private property that has no radiilogiil restrict&s on its use; structures that will ba 
demolished or buried are exdudad. The applkable generic guideline (40 CFR 192) is: ln any cccupiad or 
habiibla building, the objedive of remedial a&on shall be, and reasonable effort shall bs made to achiave, an 
annual average (or equivalent) radon decay product concentration (including background) not to exceed 0.02 
WLd. In any case, the radon decay product concentration (including badcground) shall net exceed 0.03 WL 
Remedial actions are not raquirod in order to compfy with thii guideline when there is raasonabia asauranca 
that residual radioactive materials are not the cause. 

External Gamma Radktlon 

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

tndoor/Outdoor Structure Swfaw Contamtnatlon 

Albwabla Surface Raaldual Contamlnatlone 
(dp~~ cnst) 

Badbnucffda’ Average* Maxknumw BamovablahJ 

Transumnico. Be-226 Be-226, Th-280, Th-226 
Pa-231. AC-227. t-125, l-129 

loo 300 20 

Th-Natuml, lh-232, Br-Qg Be-226 Be-224 
U-232, l-126, f-131, l-133 

l,W 3.ooo 200 

U-Natuml, U-235, U-238, and aaaociatal decay producta 

Bate-gamma emlbars (mdbnuclfdas wfth decay 
modes other than alpha emission or spontanaoua 
fissbn) excag Sr-Q6 and others noted above 

5.000 a 15,000 a 

S,ooO 6-7 l6$OO 6-7 

l,OOOa 

1.000 E-7 

-1 10 
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TABLE 2-l 
(CONTINUED) 

vhese gukmlii take intO ecwtmt Ingrowth of mdlum228 fmn nlorlum-230 and d mdlum-228 from thorium-232, 
andassumema~larequllikium. tfeitherthodum-23Oand&ium-223orMum-232andr6ium-223areboth 
pnpsnt,?oth~lrquil~um,theguideli~~toIkhiOher~. lfothermkturesof 
ndKHurckdesocan.~he~afhdividualndiOnudidesrhallbsnduebdrO(hpt1)~dose~W 
mixtureswPInotu~thebPdc~YmiLor2)thewmafnfi#ofthsro(leonaenbrtiond~ndknudide 
blheanowabbllmttforlhatndiiwlllnotexceadl~. 

%ese gukbalines Npmsent allowable leddual e dXJVObadQMld~~~l~~ick 
hyertoany&pthandoveranyamtQwuslO&nPa&acearea. 

CLooaiizedconoe~bi~cessofihesebn~clredkwable,provkledthrdthe~~averE 
lOO-mPamadoesnotexcaedtheselimtk. lnaddition,~raasonabkeffortahallbemadstoramovean~ 
roU~ofrodMudidethatOX~~Otimer~pppropnateliimit,~ofthe~~ ‘on in 
eleaoll. 

dAworkinglevel(wL)~anyFombinatiOnofohort-livedredondeceyprodudsin1~rofJrthetwlll~~inthe 
uthata emissiin of 1.3 x 105 MeV of potential alpha energy. 

‘As usad In this table, dpm (diiintegmtions per minute) means the rate of emission by radii material as 
determined by correctkg the counts per minute observed by an appropriate detector for bao@round, efficiency, 
and geometric factors associated wfth the instrumentation. 

here surface contarMation by both alpha- and beta-gammatlmkting re&onudiis exists, the limits established for 
alpha- and beta-gammattmitting radionudides should apply independently. 

gMeasurements of average contamination should not be averaged over mom than 1 mP. 
area, the average shall be derived for each such object. 

For objeots of less au&e 

%e average and maximum radiation levels associated wfth surface contamination resulting from betagamma 
emitters should not exceed 0.2 mr&h and 1.0 mra&h, respectively, at 1 an. 

%he maximum contamination level applies to an area of not mom than 100 Cmp. 

)The amount of removable radioactive material per 100 cm* df surface area’shoutd be determined by wiping that 
area with dry filter or s&l absoMnt paper. applying moderate pressure, and measuring the amount of radioactive 
material on the wipe with an appropriate instrument of known Micfency. When removable contamination on objects 
ofsurfaceareakssthan100aaisdetermined,the~perunR~a~wklbebasedon~actwlareaand 
the entire surface should be wiped. The numbers In this column are maximum amounts. 

o4eomo2 11 
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3.0 HEALTHANDSAFETY PLAN 

BNI is responsible for protecting the health of personnel 
assigned to work at the site. As such, all subcontractors and 
their'personnel were required to comply with the provisions of 
BNI health and safety requirements and as directed by the on-site 
BNI Health and Safety Officer. 

3.1 SUBCONTRACTOR TRAINING 

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

3.2 SAFETY REOUIREMENTS 

Subcontractor personnel complied with the following BNI 
requirements: 

0 

0 

0 

0 

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

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

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

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

12 
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o Medical Surveillance--Upon written direction from BNI, 
subcontractor personnel who work in areas where 
hazardous chemicals might exist were given a baseline 
and periodic health assessment defined in BNI's Medical 
Surveillance Program. 

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

Health and safety-related requirements for all activities 
involving exposure to radiation, radioactive material, 
chemicals, and/or chemically contaminated materials and other 
associated industrial safety hazards are generated in compliance 
with applicable regulatory requirements and industry-wide 
standards. Copies of these requirements are located at the BNI 
project office for use by project personnel. 
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l. 4.0 CHARACTERIZATION PROCEDURES 

A master grid was established by the surveyor. m1’6 

radiological SUppOrt 6UbCOntraCtOr, Therm0 Analytical/Eberline .-. 

II- 

(ThA/E), established a grid on individual properties. The 
size of the grid blocks was adjusted to characterize each 
property adequately. The grid origin allows the grid to be 

I 
reestablished during remedial action and is correlated with 

- the New Jersey state grid system. All data correspond to 

I. 
coordinates on the characterization grid. The grid with the 

.- east. and north coordinates is shown on all figures included 

I 
. in Sections 4.0 and 5.0 of this report. 
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4.1 FIELD RADIOLCGICAL CHARACTERIZATION 

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

4.1.1 Measurements Taken and Methods Used 

An initial walkover survey was performed using an unshielded 
gamma scintillation detector [5.0- by 5.0-cm (2- by 2-in.) 
thallium-activated sodium iodide probe] to identify areas of 
elevated radionuclide activity. Near-surface gamma 
measurements taken using a cone-shielded gamma scintillation 
detector were also used to determine areas of surface 
contamination. The shielded detector ensured that the 
majority of the radiation detected by the instrument 
originated from the ground directly beneath the unit. 
Shielding against lateral gamma flux, or shine, from nearby 
areas of contamination minimized potential sources of error 
in the measurements. The measurements were taken 
30.4 cm (12 in.) above the ground at the intersections of 
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3.0-m (lo-ft) grid lines. The shielded detector was 
calibrated at the Technical Measurements Center (TMC) in 
Grand Junction, Colorado, to provide a correlation of counts 
per minute (cpm) to picocuries per gram (pCi/g). This 
calibration demonstrated that approximately 11,000 cpm 
corresponds to the DCE guideline of 5 pCi/g plus local 
average background of 1 pCi/g for thorium-232 in surface 
soils (Ref. 10). 

A subsurface investigation was conducted to determine the 
depth to which the previously identified surface 
contamination extended and to locate subsurface contamination 
where there was no surface manifestation. The subsurface 
characterization consisted of drilling 28 boreholes 
(Figure 4-l), using either a 7.6-cm- (3-in.-) or 15.2-cm- 
(6-in.-) diameter auger bit, and gamma logging them. The 
boreholes were drilled to depths determined in the field by 
the radiological and geological support representatives. 

The downhole gamma logging technique was used because the 
procedure can be accomplished in less time than collecting 
soil samples, and the need for analyzing these samples in a 
laboratory is eliminated. A 5.0- by 5.0-cm (2- by 2-in.) 
sodium iodide gamma scintillation detector was used to 
perform the downhole logging. The instrument was calibrated 
at TMC where it was determined that a count rate of 
approximately 40,000 cpm corresponds to the 15-pCi/g 
6UbSUrfaC6 contamination guideline for thorium-232. This 
relationship has also been corroborated by results from 
previous characterizations where thorium-232 was found 
(Ref. 10). 

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

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

. 4.1.2 Samnle Collection and wvsls 

To identify surface areas where the level of contamination 
exceeded the DOE guideline of 5 pCi/g for thorium-232, areas 
with measurements of more than 11,000 cpm were plotted. 
Using these data as well as data from previous surveys 
(Refs. 5, 6, 7, 8, and 9), the locations of biased surface 
soil samples were selected to better define the limits of 
contamination. Surface soil samples were taken at ten 
locations (Figure 4-2) and analyzed for thorium-232, 
uranium-238, and radium-226. Each sample was dried, 
pulverized, and counted for 10 min using an intrinsic 
germanium detector housed in a lead counting cave lined with 
cadmium and copper. The pulse height distribution was sorted 
using a computer-based, multichannel analyzer. Radionuclide 
concentrations were determined by comparing the gamma 
spectrum of each sample with the spectrum of a certified 
counting standard for the radionuclide of interest. 

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

17 
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4.2 BUILDING RADIOLOGICAL CHARACT~TION 

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

Exterior gamma exposure rate measurements were made at eight 
locations throughout the property grid system. To obtain 
these measurements, either a 5.0- by 5.0~cm (Z- by Z-in.) 
thallium-activated sodium iodide gamma scintillation detector 
designed to detect gamma radiation only or a pressurized 
ionization chamber (PIC) was used. Measurement locations are 
shown in Figure 4-3. The PIC instrument has a response to 
gamma radiation that is proportional to exposure in 
roentgens. A conversion factor for gamma scintillation to 
the PIC was established through a correlation of these two 
measurements at four locations in the vicinity of the 
property. The unshielded gamma scintillation detector 
readings were then used to estimate gamma exposure rates for 
each location. These measurements were taken 1 m (3 ft) 
above the ground. The locations were determined to be 
representative of the entire property. 
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5.0 CHARACTERIZATION RESULTS 

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

I 5.1 FIELD RADIOLOGICAL CRARACTERI5ATICN 
- 

Near-surface gamma radiation measurements on the property 
The ranged from 5,000 cpm to approximately 9,000 cpm. 

average background level for this area is 5,000 cpm. A 
measurement of 11,000 cpm is approximately equal to the DOE 
guideline for thorium-232 of 5 pCi/g above background for 
surface soil contamination. Using this correlation, the 
near-surface gamma measurements were used to determine the 
extent of surface contamination and the basis for selecting 
the locations of soil samples. No areas of surface 
contamination were indicated by near-surface gamma 
measurements. 

I - 
! .-. 
I - 
f .- 

I k.. 

I - 

Surface soil samples [depths from 0.0 to 15.2 cm (0.5 in.)] 
were taken at ten locations on the properties (Figure 4-2). 
These samples were analyzed for thorium-232, uranium-238, and 
radium-226. The concentrations in these samples ranged from 
3.5 to less than 8.7 pCi/g for uranium-238, from less than 
0.7 to less than-l.1 pCi/g for thorium-232, and from less 
than 0.5 to less than 1.4 pCi/g for radium-226. Analytical 
results for surface soils are provided in Table 5-l; these 
data showed that concentrations of thorium-232 do not exceed 
DOE guidelines (5 pCi/g plus background of 1 pCi/g for 
surface soils) with a maximum concentration of less than 
2.1 pCi/g. Use of the "less than" (<) notation in reporting 
results indicates that the radionuclide was not present in 
concentrations that are quantitative with the instruments and 
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techniques used. The "less than" value represents the lower 
bound of the quantitative capacity of the instrument and 
technique used. The "less than" value is based on various 
factors, including the volume, size, and weight of the 
sample; the type of detector used; the counting time; and the 
background count rate. The actual concentration of the 
radionuclide is less than the value indicated. In addition, 
since radioactive decay is a random process, a correlation 
between the rate of disintegration and a given radionuclide 
concentration cannot be precisely established. For this 
reason, the exact concentration of the radionuclide cannot be 
determined. As such, each value that can be quantitatively 
determined has an associated uncertainty term (+), which 
'represents the amount by which the actual concentration can 
be expected to differ from the value given in the table. The 
uncertainty term has an associated confidence level of 95 
percent. 

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

Analytical results for subsurface soil samples are given in 
Table 5-1, and gamma logging data are given in Table 5-2. 
The results in.Table 5-2 showed a range from 4,000 cpm to 
50,000 cpm. A measurement of 40,000 cpm is approximately 
equal to the DOE guideline for subsurface contamination of 
15 pCi/g. Analyses of subsurface soil samples [taken at 
depths from 15.2 to 30.4 cm (0.5 to 1.0 ft)] indicated 
uranium-238 concentrations ranging from less than 1.0 to 
7.2 pCi/g, thorium-232 concentrations ranging from 
0.5 to 11.9 pCi/g, and radium-226 concentrations ranging from 
0.4 to 3.2 pCi/g. 

On the basis of near-surface gamma radiation measurements, 
surface and subsurface soil sample analyses, and downhole 
gamma logging, contamination on this property is believed to 
consist primarily of subsurface contamination at depths 
ranging from 15.2 cm (0.5 in.) to 1.83 m (6.0 ft). The areas 
of subsurface contamination are shown in Figure 5-l. The 
subsurface contamination appears to be primarily on the 160 
Essex Street property and there is a high probability that it 
extends beneath the street in front of that property. There 
is a smaller area of subsurface contamination in the 
southeast corner of the 174 Essex Street property that may 
extend beneath a small, concrete utilities building. 
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It is apparent from review of historical documentation 
(e.g., aerial photographs of the area, interviews with local 
residents, and previous radiological surveys) that the 
subsurface contamination on this property lies along the 
former channel of Lodi Brook and its associated floodplain. 
The contamination on this property is similar to 
contamination found on residential and commercial properties 
in close proximity to this property. It has been established 
that the Lodi Brook channel through these neighboring 
properties once occupied locations connecting to those where 
stream sediments were found at 160 and 174 Essex Street. 
Thus, the elevated gamma readings shown on gamma logs from 
boreholes drilled on this property serve as further indication 
of the suspected mechanism of transport for radiological 
contamination (i.e., stream deposition from Lodi Brook). 

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

5.2 BUILDING RADIOLOGICAL CHARACTERIZATION 

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

Exterior gamma radiation exposure rate measurements ranged 
from 5 to 8 pR/h, including background. These results can be 
found in Table 5-3. The average exposure rate for these 
properties is 6 pR/h, which is less than the average background 
exposure rate of 9 pR/h (Ref. 11). Therefore, the occupants of 
the bank receive no dose in excess of average background as a 
result of contamination on these properties. 

25 



I - 
Based on the above information, the exposure rates at this 
property are within DOE guidelines. Further, it should be 
emphasized that natural background exposure rates vary widely 
across the Unites States and are often significantly higher 
than average background for this area. 
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TABLE 5-2 

~NNX%E GANNA LOGGINGRESULTS 

FOR 160 AND 174 ESSEX STREET 

I_ 

1, L.. 

IL 

F .- 
I i- 

I 5- 
1: .-. 
1 .~ 
i:- 
1 .~ 
i be 
1 iv- 
f -. 
I i. 
1 .-. 
I -, 
I;- 
Ii 
I: i 

Paae 1 of 11 

Co rdlnates 
East0 

. a 
North 

Borehole 

Depthb Count Rate= 
(ft) (=PW 

3958 2152 0.5 10000 
3958 2152 1.0 10000 
3958 2152 1.5 9000 
3958 2152 2.0 13000 
3958 2152 2.5 13000 
3958 2152 3.0 14000 
3958 2152 3.5 15000 
3958 2152 4.0 13000 
3958 2152 4.5 14000 
3958 2152 5.0 13000 
3958 2152 5.5 13000 
3958 2152 6.0 13000 
3958 2152 6.5 13000 

Borehole 1117Rd 

3984 2215 0.5 7000 
3984 2215 1.0 10000 
3984 2215 1.5 11000 
3984 2215 2.0 11000 
3984 2215 2.5 10000 
3984 2215 3.0 10000 
3984 2215 3.5 10000 
3984 2215 4.0 10000 
3984 2215 4.5 10000 
3984 - 2215 5.0 9000 
3984 2215 5.5 10000 
3984 2215 6.0 8000 
3984 2215 6.5 8000 
3984 2215 7.0 9000 
3984 2215 7.5 10000 
3984 2215 8.0 10000 

Borehole 1086Rd 

3988 2305 0.5 10000 
3988 2305 1.0 14000 
3988 2305 1.5 14000 
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I _- 
I- 
1 _ .- 

I, -- 

Paae 2 of 11 

Co rdinatesa 
East0 North 

TABLE 5-2 

(continued) 

Wpthb 
(ft) 

Count Rate= 
(cpm) 

1 i- 

I _ 

I- 

1 
1 .._ 

1 i. 

Borehole 2051ed 

4019 2052 0.5 9000 
4019 2052 1.0 10000 

4019 4019 2052 2052 1.5 2.0 12000 11000 
4019 2052 2.5 13000 

4019 4019 2052 2052 3.0 3.5 12000 12000 
4019 2052 4.0 13000 
4019 
4019 2052 2052 4.5 5.0 13000 12000 
4019 2052 5.5 13000 
4019 2052 6.0 13000 

4019 4019 2052 2052 7.0 6.5 14000 16000 

1 
M_ 
* 
ii_- 

I LA 

i- 

1. 
\-- 

I - 

I 

Borehole 1124Rd 

4020 2347 0.5 
4020 2347 1.0 

. 4020 2347 1.5 
4020 2347 2.0 
4020 2347 2.5 

4020 4020 2347 2347 
3.0 
3.5 

4020 2347 

4020 4020 2347 2347 
t :: 
5.0 

4020 (2347 5.5 
4020 2347 6.0 
4020 2347 6.5 

Borehole 1130Rd 

4026 2079 0.5 
4026 2079 1.0 
40126 2079 1.5 

12000 
14000 
18000 
18000 
16000 
17000 
14000 
13000 
12000 
11000 
10000 
11000 
11000 

36000 
36000 
36000 

Borehole 1116Rd 

4041 4041 2147 2147 0.5 1.0 10000 6000 

35 



f A,.- 
1. i- 
I \- 
i’ \_ 
I _- 
f .- 
L 
1 _ 

I .b. 

1,. 

i -_ 

.-. 

I.- 
I- 
, 

TABLE 5-2 

(continued) 

Coordinatesa kpthb Count Rate= 
East North (ft) (CPW 

Borehole 1116R (continuedId 

4041 2147 1.5 10000 
4041 2147 2.0 10000 
4041 2147 2.5 10000 
4041 2147 3.0 12000 
4041 2147 3.5 11000 
4041 2147 4.0 10000 
4041 2147 4.5 10000 
4041 2147 5.0 7000 
4041 2147 5.5 8000 
4041 2147 6.0 10000 
4041 2147 6.5 12000 
4041 2147 7.0 12000 

Borehole lOlORd 

4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 
4068 2095 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 

8000 
7000 
8000 
9000 

12000 
14000 
.l5000 
16000 
16000 
16000 
16000 
15000 
15000 
14000 
13000 
15000 
15000 
16000 
16000 

4068 2408 0.5 12000 
4068 2408 1.0 14000 
4068 2408 1.5 18000 
4068 2408 2.0 18000 
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I.- 
L TABLE 5-2 

(continued) 

Paae 4 of 11 
. Coordxnates a 

East North 
Depthb 

(ft) 
Count Rate= 

(cpm) 

I;_ 
I .A 

1 i- 

I . . 
f i L. 

I _- 

Borehole 1126R (continuedId 

4068 2408 2.5 
4068 2408 3.0 
4068 2408 3.5 
4068 2408 4.0 
4068 2408 4.5 
4068 2408 5.0 
4068 2408 5.5 
4068 2408 6.0 
4068 2408 6.5 

porehole 1125Rd 

4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 
4075 2365 

Borehole 1127Rd 

4078 2482 0.5 13000 
4078 2482 1.0 17000 
4078 2482 1.5 15000 
4078 2482 2.0 13000 
4078 2482 2.5 10000 
4078 2482 3.0 11000 
4078 2482 3.5 11000 
4078 2482 4.0 11000 
4.078 2482 4.5 11000 
4078 2482 5.0 11000 

0.5 8000 
1.0 10000 
1.5 11000 
2.0 12000 
2.5 13000 
3.0 17000 
3.5 17000 
4.0 15000 
4.5 13000 
5.0 10000 
5.5 9000 

Borehole 1118Rd 

4079 2273 0.5 
4079 2273 1.0 
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10000 
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TABLE 5-2 

(continued) 

Pa- 5 of 11 

Coordinatesa Depthb 
East North t-1 

Borehole 1118R fcontinued)d 

Count Rate= 
(CPW 

4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 
4079 2273 

Borehole 1122Rd 

1.5 10000 
2.0 12000 
2.5 12000 
3.0 13000 
3.5 11000. 
4.0 11000 
4.5 11000 
5.0 11000 
5.5 12000 
6.0 12000 
6.5 13000 

4094 2025 0.5 5000 
4094 2025 1.0 5000 
4094 2025 1.5 6000 
4094 2025 2.0 8000 
4094 2025 2.5 11000 
4094 2025 3.0 11000 
4094 2025 3.5 12000 
4094 2025 4.0 12000 
4094 2025 4.5 12000 
4094 2025 5.0 12000 
4094 2025 5.5 11000 

Rorehole 1123Rd 

4117 2327 0.5 4000 
4117 2327 1.0 9000 
4117 2327 1.5 10000 
4117 a 2327 2.0 10000 
4117 2327 2.5 9000 
4117 2327 3.0 11000 
4117 2327 3.5 11000 
4117 2327 4.0 11000 
4117 2327 4.5 11000 
4117 2327 5.0 11000 
4117 2327 5.5 11000 
4117 2327 6.0 12000 
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i 

Pa- 6 of 11 
Co rdinatesa 

East0 North 

TABLE 5-2 

(continued) 

Depthb 
t-1 

Count Rate= 
(cpm) 

Borehole 1123R (continuedjd 

4117 2327 6.5 12000 

Borehole 1128Rd 

4138 2365 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 
4138 2395 

0.5 
1.0 

5:: 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 

Borehole 1129Rd 

4144 2482 0.5 5000 
4144 2482 1.0 6000 
4144 2482 1.5 9000 
4144 2482 2.0 9000 
4144 2482 2.5 11000 

4144 - 2482 
4144 2482 
4144 2482 
4144 2482 
4144 2482 

Borehole 1167Rd 

3.0 
3.5 
4.0 
4.5 
5.0 

12000 
12000 
12000 
12000 
10000 

4186 2433 0.5 6000 
4186 2433 1.0 8000 
4186 2433 1.5 8000 
4186 2433 2.0 9000 
4186 2433 2.5 10000 
4186 2433 3.0 11000 

11000 
14000 
16000 
22000 
29000 
28000 
15000 
10000 
10000 
10000 
10000 
11000 
10000 
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TABLE 5-2 

(continued) 

paae 7 of 11 
. Co rdinates 

East0 
a 

North 
Depthb 

tft) 
Count Rate= 

(cpm) 

Borehole 1167R (continuedkd 

4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 
4186 2433 

Borehole 1166Rd 

3.5 11000 
4.0 12000 

l 4.5 13000 
5.0 11000 
5.5 10000 
6.0 10000 
6.5 10000 
7.0 9000 
7.5 9000 
8.0 7000 
8.5 6000 

4200 2351 0.5 41000 
4200 2351 1.0 50000 
4200 2351 1.5 41000 
4200 2351 2.0 28000 
4200 2351 2.5 16000 
4200 2351 3.0 11000 
4200 2351 3.5 11000 
4200 2351 4.0 10000 
4200 2351 4.5 9000 
4200 2351 5.0 9000 
4200 2351 5.5 9000 
4200 2351 6.0 9000 
4200 2351 6.5 10000 
4200 2351 7.0 10000 
4200 2351 7.5 9000 
4200 2351 8.0 9000 
4200 2351 8.5 9000 

Borehole 2009R 

4217 2285 0.5 5000 
4217 , 2285 1.0 6000 
4217 2285 1.5 7000 
4217 2285 2.0 6000 

I 
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TABLE 5-2 

Paae 8 of 11 

Coordinatesa 
East North 

(continued) 

Depthb 
(ft) 

Count Rate= 
(cpm) 

Borehole llmd 

4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 
4246 2142 

Borehole 1168Rd 

0.5 4000 
1.0 6000 
1.5 10000 
2.0 10000 
2.5 11000 
3.0 11000 
3.5 4000 
4.0 8000 
4.5 8000 
5.0 7000 
5.5 7000 
6.0 6000 

4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257' 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 
4257 2399 

Borehole l121Rd 

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

42.67 2337 0.5 5000 
4267 2337 1.0 7000 
4267 2337 1.5 11000 
4267 2337 2.0 10000 
4267 2337 2.5 13000 
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TABLE 5-2 

P-e 9 of 11 

Coordinatesa 
East North 

(continued) 

Depthb 
(ft) 

Count Rate= 
(CPW 

Borehole 1121R fcontinuedId 

4267 2337 
4267 2337 
4267 2337 
4267 2337 
4267 2337 
4267 2337 
4267 2337 
4267 2337 
4267 2337 

porehole l120Rd 

3.0 13000 
3.5 12000 
4.0 10000 
4.5 9000 
5.0 10000 
5.5 11000 
6.0 10000 
6.5 10000 
7.0 10000 

4269 2273 0.5 
4269 2273 1.0 
4269 2273 1.5 
4269 2273 2.0 
4269 2273 2.5 

porehole 1169Rd 

4276 2455 0.5 7000 
4276 2455 1.0 10000 
4276 2455 1.5 11000 
4276 2455 2.0 12000 
4276 2455 2.5 12000 
4276 2455 3.0 11000 
4276 2455 3.5 10000 
4276 2455 4.0 9000 
4276 2455 4.5 10000 
4276 2455 5.0 10000 
4276 2455 5.5 10000 
4276 2455 6.0 12000 

Borehole 2008R 

4296 2394 0.5 6000 
4296 2394 1.0 8000 
4296 2394 -1.5 12000 
4296 2394 2.0 16000 
4296 2394 2.5 31000 
4296 2394 3.0 43000 
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TABLE 5-2 

(continued) 

Paae 10 of 11 
. Coordlna tesa 

East North 
Depthb Count Rate= 

(ft) (CP@ 

. B@ 

4296 2394 3.5 31000 
4296 2394 4.0 19000 
4296 2394 4.5 16000 
4296 2394 5.0 12000 
4296 2394 5.5 10000 
4296 2394 6.0 10000 
4296 2394 6.5 9000 
4296 2394 7.0 9000 
4296 2394 7.5 9000 
4296 2394 8.0 10000 
4296 2394 8.5 10000 
4296 2394 9.0 9000 
4296 2394 9.5 9000 
4296 2394 10.0 9000 

Borehole 1087R 

4300 2104 0.5 6000 
4300 2104 1.0 7000 
4300 2104 1.5 11000 
4300 2104 2.0 11000 
4300 2104 2.5 12000 
4300 2104 3.0 11000 
4300 2104 3.5 12000 
4300 2104 4.0 12000 
4300 2104 4.5 13000 

Borehole 1171Rd 

4329 2476 0.5 6000 
4329 2476 1.0 8000 
4329 2476 1.5 8000 
4329 2476 2.0 10000 
4329 2476 2.5 11000 
4329 2476 3.0 11000 
4329 2476 3.5 10000 
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TABLE 5-2 

(continued) 

I .- 
I_ 
I ..- 
i L_-. 

I.- 

I,~ 

I ___ 
I ..- 

i’ _ 

. Co rdinates 
East0 

a 
North 

Depthb Count Rate= 
(ft) (cpm) 

Borehole 1171R (continuead 

4329 2476 4.0 10000 
4329 2476 4.5 11000 
4329 2476 5.0 12000 
4329 2476 5.5 12000 
4329 2476 6.0 12000. 

aBorehole locations are shown in Figure 4-l. 

%he 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. 

=Instrument used was 5.0- by 5.0-cm (2- by 2-in.) 
thallium-activated sodium iodide gamma 
scintillation detector. 

dBottom of borehole collapsed. 

I t .._ 
I.- 
iI-- 
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TABLE 5-3 
GAMMA RADIATION EXPOSIJRE RATES 

FOR 160 AND 174 ESSEX STREET 

Coordinatesa Rateb 
East North WVh) 

4000 2250 
4000 2350 
4100 2100 
4100 2400 
4100 2450 
4150. 2250 
4225 2100 
4250 2450 

aMeasurement locations are shown in 
Figure 4-3. 

bMeasurements include background. 
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APPENDIX A 
GEOLOGIC DRILL LOGS FOR 160 AND 174 ESSEX STREET 
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DESCRIPTION CYJD CL6tSIPICAtTDN 

S.O-4.S Ft. Dark 6ray (lOYFLI/l), damp. 

6.0-6.6 Ft. Gmti gray, wet. 

6.7-73 Ft. SILT, duk yellowish brown 
(lOYR4/4). ylm r-d intarbds. 

Bottom of boreholr et 10.0 Ft. 
Borehole backfilled with rpoik, 11/S/67. 

sampler by visual 
aamin~tion. 
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DESDRIPTIDN AM) DlAsSIPID4TIDN 

Auger refusal at 
1.6-2.0 Ft. after 

Bottom of borehole at 16.1 Ft. 
Bombol~ backfihd with rpoit, 11/6/87. 
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DESCRIPTION &ND CLMSIFICM-ION 

examination of 
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GRAVEL, broken basalt 

At TD, ENMET read 
100 ppm toxic with 
probe at 1.0 Ft. 
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DESCRIPTXON AND CLLISSIftCATION 
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DESCRIPTION &ND UASSIFIOHION 

8.4-2.6 Ft. SRT, black (SYRZ.S/l). 

2.6~1 Ft. SILT, -7 (SYR.S/l) with mine 

4.0-6.7 Ft. Vwy dark my (6=/Y), 
6n*-grain& wet. 
6.7-8.0 Ft. Cbyey SAND. 

Bottom of bombolc at 11.8 Ft. 
Bonhoh bukfilled with spoils, 11/S/87. 

auninstion. 

n-c; 
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2.0-8.0 Ft. Gmdhp fan weathered, 
fractured rm&tonr roll, rp . competent 
wdrton* reck. Suktmtd S” chunk8 of 
hard ran&ton* ln the mpoom. 
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DESORIFTION AND CLMSIFICCITION 

At TD, ENMET n&d 
200 pprn 2 ban LEL 
with pro&e at 0.5 Ft. 

uwnimtion. 
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DESCRIPTION @to CLASSIf ICATION 

0.7-2.6 Ft. Grwelly SILT, dark b,rovm 
~~~~~~~~~~~~~~~~~,~*~ 
undrtone, damp. 

Bottom of bonhc.1~ at 6.7 Ft. 
Borehole ba&xiiled with qxA.b, U/9/87. 

rmplu by vimal 

A-9 



1; - 
b 
I;- 

- 
It- 
II _- 
1, .-. 
1 7 
I’ - 
% ‘-- 
I -.- 
L 
I,- 
I-- 
l .~_ 
I’.- 
I- 
I -. 
I- 

0.0-0.8 Ft. SUty GRAVEL, Ma& tit, 
broken budt grwd. 

Bottom of borehole at 8.0 Ft. 
Borebole bscffdId with spoila, 11/O/87. 
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Bottom of borehole at 10.0 ft. 
Borebole backfiicd with spoils, 11/S/87. 
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DESCRIPTION &ND ClASSffICATION 

6.0-8.0 Ft. Grsvelly l ndstone; weak red, 
6-10 Ft. Drills like 
weathered bedrock. 
7.7-8.0 Ft. Soft. 

with spoils, 11/6/87. 
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GEOLOGIC DRILL LOG 
ROJECT 

- --s.c.* 
tC h....‘.-....--^ 

UEI~~RAD 
IC 

160 Essex St. (LODI) ------ 

E.D.I. 
RE RECWERY (FT./X) 

MPLE IUMER UEIGHl/FALL 

140 
“3 KW 3= 

0 

-z 

a 

E 
!Wb 
m8? 

aii 
d a 
96 - -, 

rr 

F 

m 
ds1 

IYG LEFT tY HDLE: DIA./LENGTH LDDBED BY: 

D. Harnish 

E 
I!/ 
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6. 

Bottom of borehole at 8.0 Ft. 
Borehol~ backfilled with spelt, 11/D/87. 

- 
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z 
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= SPLIT SPODN; ST = SHELBY TUBE; 
* DERNIBON; P = PITCHER; 0 = OlHEl 160 Essex St. (LODI) 

A-15 

““Lk W”. 

1129R 
\* 

1 
d 



Ii - 

f ..- 

E .- 

t : .- 

I i. 

I: ..-.. 

I -- 

3 \-- 

I -- 

1 \- 

i 
c- 

B -- 

I- 

I L. 

I’ ~. 

I -~ 

I.- 

I i- 

IL 

WATER RETURN, 

Id-f.9 Ft. SILT and Silty SAND, 
horimntdly intdayemd pay fine-mined 
silty rmd, mddieh gray very !iae-mined 
siky mnd and black silt. 
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WATER RETURN, 

2.0-2.7 Ft. Orwdy SILT, black, piece8 
of #oft dt, pyhh gmen, brew&h gray. 

2.7-2.2 Ft. SILT, black, s&t. 

6.8 Ft. Some eoam-&md sand. 

6.2-6.4 Ft. SILT, gmriih py. 
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O-2.1 Ft. wing 6 l/4’ 
Ld. hollow arm 

Bottom of borehole at 2.1 Ft. 
Borehole ba&iUed with spoila to 6‘, and 

uphaIt to the rurface, 10/T/88. 

t ?tfE&:: “r,,. 
No Brcmdw.t;r 
detected. 

T;p 20; ytfisturbed 
iP. 

Spoon k auger rcfusa 
at 2.1 Ft. Bedrock. 

Da& tion and 
Juai P lcation of 
solIs by visuaI 
atin8tion of 
l lnples. 

5 = SPLIT SPOCU; ST = SHELBY TUBE; SITE 
= DENNISDN; P = PITCHER; 0 = OTHER 174 Essex St. (LODI) 
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DESCRIMICN LIND CLhSSIFICfiTION 

1.1-1.4 Ft. Piam of lumber. 

2.0-2.0 Ft. Some dark ~z-8~ md brvm dt, 
ylrm round grwcl. 

s.::’ Ft. SAND, gray, fine-mined, 

6.5.~” Ft. SAND, black, tine-mained, 

Bottom of borehole at 10.0 ft. 
Borehole backffied with rpoila, 11/24/W. 
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O-10 Ft. using 6 l/C 
Ld. hollow stern 

grout, from 6’ to 6’ with apoilr, and 
patched with asphalt in top 6.. 10/7/88. 

Elevated .cm at 
2.040 intend 

examination of 

i = SPLIT SPDW; ST * SHELBY TUBE; SIYE 
= DEWSOW; P = PITCHER; D = DYER 174 Essex St. (LODI) 

HDLE YD. 
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