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EXECUTIVE SUMMARY 

The Maywood Phase II remedial action will address 24 commercial and government 
properties containing approximately 259,000 cubic yards of impacted materials. As part of the 
remedy evaluation process the Formerly Utilized Sites Remedial Action Program is evaluating 
treatment alternatives for these Phase II soils. The results of laboratory treatment studies performed 
on soil samples Tom two of the Maywood Phase II properties (Maywood Interim Storage Site and 
Stepan) showed that a physical separation treatment process (particle size separation combined with 
hydroclassification, and possibly density separation) could achieve volume reductions ranging from 
approximately 50 percent to over 60 percent while producing clean soil streams meeting treatment 
criteria of 5 picocuries per gram @G/g) or 15 pCi/g, respectively. 

To qualitatively judge the applicability of this treatment process to the other Maywood Phase 
II property soils a comparison of the soil characteristics of the 24 properties was performed. The 
purpose of this comparison was to determine the similarity between the Phase II property soils and 
the similarity of these soils to the soil samples used in the laboratory treatment studies. 

The’characteristics for the Maywood Phase II property soils were evaluated using geologic 
borehole logs. The soil descriptions on these logs are based on the site geologist’s visual 
observations and tend to be subjective and differ between individual geologist. Therefore, the 
comparisons and groupings presented in this document should be considered qualitative in nature 
and provide general information about the Maywood Phase II soils. 

This soil evaluation classifies the Phase II property soils as similar, potentially similar, not 
similar, or undetermined. Soils designated as undetermined are classified as such due to lack of soil 
dam. For the 
similar, 134 

tal impacted soil volume, 74.7 percent is classified as similar, 1.2 percent as potentially / 
as not similar, and 10.8 percent as unknown. For the total accessible impacted 

soil volume, 79.8 percent is classified as similar, 1.4 percent as potentially similar, 15.2 percent as 
not similar, and 3.6 percent as unknown, These percentages are summarized in Figures ES-l and 
ES-2. 

The areas identified as having the most limited data for the comparison yet contributing 
substantially to the impacted soil volume estimate are the retention basins and the burial pits. 
Additional information regarding the actual volume, the soil types, and radionuclide concentrations 
for these two areas would strengthen this comparison. 

FUS177P/010598 xi 
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I 

1.0 INTRODUCTION 

1.1 PURPOSE 

The Maywood Phase II remedial action will address 24 commercial and government 
properties containing approximately 259,000 cubic yards (yd3) of impacted material (see Table l-l). 
As part of the remedy evaluation process for Maywood the Formerly Utilized Sites Remedial Action 
Program (FUSRAP) is evaluating treatment alternatives for this site. To evaluate the technical and 
cost effectiveness of physical separation processes, such as soil washing, Sanford Cohen and 
Associates (SC&A), a commercial laboratory experienced in soil characterization and remediation, 
was contracted to performed treatment characterization studies on soil samples from the site. 

Soil samples for the studies were collected from selected locations on the Maywood Interim 
Storage Site (MISS) and Stepan properties. The results of these studies showed that volume 
reductions ranging from approximately 50 percent to over 60 percent could be achieved with a 
treatment system consisting of particle size separation, hydroclassification and possibly density 
separation unit operations (SC&A 1997). 

To qualitatively judge the applicability of this treatment process to the other soils at the 
Maywood site a comparison of the soil characteristics of the 24 properties was performed. The 
purpose of this comparison was to determine the similarity between the Phase II property soils and 
the similarity of these soils to the soil samples used in the SC&A treatment studies. (The soils that 
were judged dissimilar to the treatment study soils were grouped according to their similarities to 
each other.) 

1.2 PHASE II PROPERTIES 

For the purposes of this document, properties have been split into two groups, the Phase II 
North Properties (north of State Route 17) and the Phase II South Properties (south of State Route 17). 
These properties are shown in Figure I- 1. The Phase II South properties represent 8.18 percent of 
the estimated total impacted soil volume and 8.63 percent of the estimated total accessible impacted 
soil volume (Figures 1-2 and l-3). The Phase II North properties represent 86.0 percent of the 
estimated total impacted soil volume and 84.45 percent of the estimated accessible impacted soil 
volume (Figures l-2 and l-3). 

1.3 COMPARISON METHODOLOGY 

A four step methodology was used to perform the soil comparison. These steps were to: 
1) identify the areas of impacted soil, 2) identify the soil characteristics and radiological constituents 

FUS177P/010598 l-1 



Table l-l. Listing of ,the Phase II Properties and Estimated Volume of Impacted Soil 
c 

I Phase II Properties Phase I1 Properties 

137 Route 17 (Former Federal Express) 

85 Route 17 (Hunter Douglas) 57 57 

Route 17 S & Essex Street (Muscarelle) 233 233 

72 Sidney 

Maywood Government 

NJ Route 17 

* * I Scanel & Hackensack Rail Road I 8,000 1 8.000 11 

-- 
20.000 

, 113 Essex Street (Nation County Bank) 1 1,350 1,350 

qel 17 NYS % Western Railroad 6,000 6,000 ! 

Stepan 45,082 45,082 

0 I 

MISS 

L Phase II Accessible Soil Volume’: 

’ Volume is rounded to thousandth place 
* Volume included with other properties 

FUS177P/010598 
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Figure 1-3. Comparison of Maywood Phase II Accessible Impacted Soil Volumes 



in the impacted areas, 3) compare the soil characteristics and radiological constituents of the 
impacted areas to the treatability study soils, and 4) group areas by similar soil characteristics. 

The impacted areas for each Phase II property were identified using either the “sum of the 
ratios” (SOR) method as specified in Department of Energy (DOE) Order 5400.5 or gamma log data. 
The SOR method was used when sufficient analytical data was available; where as gamma log data 
was used to determine impacted areas at properties with limited or no analytical data. The SOR 
method determines the combined concentrations of constituents of concern (COCs) allowed when 
more than one constituent is present, while accounting for the naturally occurring levels of COCs 
in the soil (background levels). At the Maywood site, the SOR method is described by the following 
equations where all concentrations are in units of pCi/g. 

For Surface Samples* 

SOR’ = MAX 
U-238 - 2.9 

+ MAX 
50 

For Subsurface Samples* 

Ra-226 - 0.7 + MAX 
5 

2X-232 - 1.0 
5 

SOR ’ = MAX U-238 - 2.9 
50 

*With 2.9 pCi/g, 0.7 pCi/g, and 1.0 pCi/g being the background concentrations for U-238, Ra-226, and Th-232, 
respectively, and where max (x, y) was the maximum value between x and y. This eliminated negative numbers at 
locations where the value is less than the average background concentration. 

In cases where specific radionuclides were missing, other radionuclides were substituted for these 
missing valves. The equation uses different radionuclide cleanup guidelines depending upon the 
depth of the contamination and classification of the property. The site specific cleanup criteria for 
uranium-238 (U-238) at the Maywood site is 50 pCi/g for all properties regardless of depth. The site 
specific cleanup criteria for radium-226 (Ra-226) and thorium-232 (Th-232) at the Maywood site 
is 5 pCi/g in the surface soils [top 15 centimeters (cm)] and 15 pCi/g in the subsurface soils (soils 
deeper than 15 cm) for all Phase II commercial and government properties. A SOR value greater 
than 1 .O, using the appropriate radionuclide cleanup guidelines requires remediation. 

’ If U-238 was missing, U-238 was set equal to Th-232. If U-238 and U-232 were missing U-238 was set to equal to 4 x Ra-226. 
IfTh-232 was missing, Th-232 was set equal to U-238. If Ra-226 was missing, Ra-226 was set equal to %Th-232. If Ra-226 and 
Th-232 were missing, Ra-226 was set equal to !4U-238. 

FUS177P/Ol0598 l-6 



Table 1-2. Typical Particle Size Distributions and ASTM Soil Classification 

ASTM Soil Classification Particle Size Sieve Size 

Gravel 76.2 - 4.75 mm passing 3-in and retained on No. 4 

Coarse Sand 4.75 - 2.00 mm passing No. 4 and retained on No. 10 

Medium Sand 2.00 - 0.425 mm passing No. 10 and retained on No. 40 

Fine Sand 0.425 - 0.075 mm passing No. 40 and retained on No. 200 

Silt and Clay co.075 mm passing No. 200 

l 
FUS177P/010598 1-7 

For areas without extensive analytical data, impacted areas were determined using gamma 
log information. Because Th-232 decay products emit significant gamma radiation, a correlation can 
often be derived relating pCi/g concentrations to the gamma log measurements in counts per minute 
(cpm) (e.g., from a sodium iodide detector). At the Maywood site, two correlation studies were 
performed to determine a count rate equivalent to 15 pCi/g of Th-232. The goal of these correlation 
studies was to provide a means to identify soils exceeding DOE concentration guidelines using 
down-hole gamma data as a proxy for costly analytical soil sample analyses. The correlation studies 
determined that 30,000 cpm is approximately equivalent to 15 pCi/g of Th-232 (BNI 1992). 

The soil characteristics for the impacted areas were evaluated using the geologic borehole 
logs. These logs are visual classifications of the soils identified by the site geologist during drilling 
activities, and as such, provide a qualitative classification of the soil. Geologic borehole logs were 
obtained to identify areas of elevated COCs and typically did not indicate the relative percentages 
of gravel, sand, silt, or clay. 

The soil characteristics for the treatability studies were evaluated using particle size analysis 
(EPA 1993 and SC&A 1997). A particle size analysis allows a soil sample to be divided into its 
composition of gravel, sand, silt, and clay on a percentage basis. Table 1-2 provides a typical list 
of particle sizes along with their American Society of Testing and Materials (ASTM) classification. 
(Geologic borehole logs for the treatability soil samples were not available for comparison). The 
particle size analysis classifies the soil based on the percentages of particles retained on different size 
screens. This data provides a more composite-related and quantitative classification than geologic 
logs. 
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2.0 PHASE II SOUTH PROPERTIES 

There are 12 Phase II South properties. These properties account for 22,488 yd3 (8.7 percent) 
of the total impacted soil volume, and 19,750 yd3 (9.2 percent) of the total accessible impacted soil 
volume. A summary of each of the 13 Phase II South properties is presented below. The properties 
are organized in decreasing total impacted soil volume. The first four properties (Scanel & 
Hackensack Railroad, 80 Hancock Street, New Jersey Vehicle Inspection Station, and 100 Hancock 
Street) account for 18,082 yd3 of the total impacted soil volume and 15,939 yd3 of the total accessible 
impacted soil volume. These four properties represent 80.5 percent of the total impacted soil and 
80.7 percent of the total accessible impacted soil for the Phase II South properties. 

2.1 SCANEL & HACKENSACK RAILROAD PROPERTY 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure Z- 1, The impacted soils in the southern portion appear to be located between 0 to 6.0 feet 
below ground surface. These boreholes were drilled by NUS in 1983 (NUS 1983). Impacted soil 
in the central to northern portion of the site was identified between 0 and 2.5 feet below ground 
surface. These boreholes were drilled by Bechtel National, Incorporated (BNI) in 1985, however, 
boring logs are not available for these locations. The soil borings drilled by NUS were used to 
determine the soil characteristics in the vicinity of the southern impacted area. The boring logs used 
to determine soil characteristics at this property are shown on Figure A-l and are presented in 
Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the Scanel property 
are predominately clay in the southern portion of the property. There were no boring logs available 
to determine the soil characteristics in the northern portion of the property. Due to a lack of geologic 
data for the northern and central portion of the property, the characterization for the southern area 
has been assumed to be an accurate representation of the entire property. The SORs range from 
~1.0-49.5 and the radiological activities range from 40.5-238.4 pCi/g for Th-232 and 0.5-68-O pCi/g 
for Ra-226. U-238 did not exceed the cleanup guideline at any of the locations. 

2.2 80 HANCOCK STREET PROPERTY 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-2. The impacted areas were identified during studies conducted by Oak Ridge National 
Laboratory (ORNL) in 1986 (ORNL 1989a) and BNI in 1987 and appear to be located at 0 to 7.0 feet 
below ground surface (BNI 1989a). Soil borings were not available from the ORNL investigation; 
boring logs used to determine soil characteristics at this property are shown on Figure A-2 and are 
presented in Volume II. 
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Based on a review of the boring logs in the impacted areas, the soils at the 80 Hancock Street 
property are predominately gravelly silts from 0 to 4 feet below ground surface and silts below 4 feet. 
The SORs range from cl .O - 2.69 and the radiological activities range from 0.4 - 34.8 pCi/g for 
Th-232 and 0.4 - 5.1 pCi/g for Ra-226. U-238 did not exceed the cleanup guideline at any of the 
locations where it was reported. U-238 was not reported at the ORNL sampling locations. 

2.3 NEW JERSEY VEHICLE INSPECTION STATION PROPERTY 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-3. The impacted areas appear to be located at 0 to 0.5 feet below ground surface. The 
impacted areas were identified during investigations conducted by BNI in 1986 (BNI 1987a). Soil 
borings were not available from this investigation; however, a soil boring drilled by BNI in 1986 was 
used to determine the soil characteristics in the vicinity of the impacted area as shown on Figure A-7 
and as presented in Volume II. 

Based on a review of the boring log in the impacted area, the soils at the New Jersey Vehicle 
Inspection Station property are predominately silty sands underlying topsoil. The SORs range from 
<I .O - 2.49 and the radiological activities range from 0.8 - 12.5 pCi/g for Th-232. U-238 and Ra-226 
did not exceed the cleanup guideline at any of the locations reported. 

2.4 100 HANCOCK STREET PROPERTY 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-2. The impacted areas appear to be located predominantly at the surface (0 to 0.5 feet) with 
one occurrence at 4.0 to 5.0 feet below ground surface. The impacted area at de$th was identified 
during studies conducted by ORNL in 1986 (ORNL 1989b) and the shallow impacted area was 
identified by BNI in 1988 (BNI 1989b). Soil borings were not available from the ORNL investigation; 
boring logs used to determine soil characteristics at this property are shown on Figure A-2 and are 
presented in Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the 100 Hancock 
Street property are predominately silty sand with some isolated areas of increasing sand or silt 
content. The SORs range from ~1 .O - 2.7. For the shallow soils, the radiological concentrations 
range from 0.8 - 8.0 pCi/g for Th-232. Ra-226 did not exceed the cleanup guideline in the shallow 
soil, For the deep soil, the radiological concentrations ranged from 0.6 - 29.0 pCi/g for Th-232 and 
0.3 - 5.4 pCi/g for Ra-226. U-238 did not exceed the cleanup guideline at any of the locations where 
it was reported. U-23 8 was not reported at the ORNL sampling locations. 

e 
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2.5 113 ESSEX STREET PROPERTY (NATIONAL COMMUNITY BANK) 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-4. The impacted areas appear to be located at 0 to 2.0 feet below ground surface and 7.0 
to 9.0 feet in boring R633. The impacted areas were identified during studies conducted by ORNL 
in 1986 (May.264) and BNI in 1990 (BNI 1992). Soil borings were not available from the ORNL 
investigation; the boring logs used to determine soil characteristics at this property are shown on 
Figure A-4 and are presented in Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the 113 Essex Street 
property are predominately clayey silt in the northern portion of the property with some isolated 
areas of increased sand and gravel content. In the southern portion of the property, the soils are 
predominately silty sands to sandy silts. The 7 to 9 foot interval in boring R633 is a silty sand, The 
SORs range from cl.0 - 4.3. For the surface soils, the radiological concentrations range from 
~0.7 - 17.0 pCi/g for Th-232 and 0.4 - 5.2 pCi/g For Ra-226. For the subsurface soils, the 
concentrations ranged from 0.2 - 18.0 pCi/g for Th-232 and 0.4 - 10.0 pCi/g for Ra-226. U-238 did 
not exceed cleanup guidelines at any of the locations. 

2.6 80 INDUSTRIAL ROAD PROPERTY 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-3. The impacted areas appear to be located at 0 to 9.0 feet below ground surface. The 
impacted areas were identified during studies conducted by BNI in 1987 and 1988 (BNI 1989c). The 
boring logs used to determine soil characteristics at this property are shown on Figure A-3 and are 
presented in Volume II. 

Based on a review of the boring logs in the impacted area, the soils at the 80 Industrial Road 
property are predominately silty sands to sandy silts, The SORs range from cl.0 - 7.8 and the 
radiological activities range from 0.4 - 28.8 pCi/g for Th-232 and 0.4 - 13.3 pCi/g for Ra-226. 
U-238 did not exceed the cleanup guideline at any of the locations reported. 

2.7 160/174 ESSEX STREET PROPERTY 

Sample locations along with the maximum SOR for a specified location are presented in 
Figure 2-5. The impacted areas appear to be located at 0 to 3.0 feet below ground surface. These 
areas were identified during studies conducted by ORNL in 1987 (ORNL 1989c, ORNL 1989d) and 
BNI in 1990 (BNI 1992). Soil borings were not available from the ORNL investigations. Boring 
logs used to determine soil characteristics at this property are shown on Figure A-5 and are presented 
in Volume II. 
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Based on a review of the boring logs in the impacted areas, the soils at the 160/174 Essex 
Street property are predominately silty gravel in the vicinity of the old stream channel running north 
to south near the property line of 160 and 174 Essex Street. The soil appears to increase in silt 
content toward the interior of the 160 Essex Street property which may include boring 1126R. The 
SORs range from ~1 .O - 4.42 and the radiological activities range from 0.4 - 49.0 pCi/g for Th232 
and 0.37 - 5.1 pCi/g for Ra-226. U-23 8 did not exceed the cleanup guideline at any of the locations 
where it was reported, U-23 8 was not reported at the ORNL sampling locations. 

2.8 200 ROUTE 17N PROPERTY (SEARS SMALL TRUCK FACILITY) 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-6. The impacted area appears to be located at 0 to 4.0 feet below ground surface. These 
areas were identified during studies conducted by ORNL in 1987 (ORNL 1989e) and BNI in 1990 
(BNI 1992). Boring logs are not available at all of these locations. The boring logs used to 
determine soil characteristics at this property are shown on Figure A-6 and are presented in Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the 200 Route 17N 
property are predominately silty to clayey sand with some isolated areas of increasing sand or silt 
content. The SORs range from <1 .O - 35.96 and the radiological activities range from 0.30-390.0 pCi/g 
for Th-232 and 0.30 - 35.0 pCi/g for Ra-226. U-238 did not exceed cleanup guidelines at any of the 
locations. 

2.9 ROUTE 17s AND ESSEX STREET PROPERTY (MUSCARELLE) 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-4. The impacted areas appear to be located at 0 to 1 .O feet below ground surface. These 
areas were identified during studies conducted by ORNL in 1987 (ORNL 1989f) and EN1 in 1990 
(BNI 1992). Soil borings were not available from the ORNL investigation; boring logs used to 
determine soil characteristics at this property are shown on Figure A-4 and are presented in Volume II. 

Based on a review of the boring logs in the impacted areas, the soils in the western portion 
of the Route 17s and Essex Street property are predominately silty sands with some gravel underlying 
topsoil or asphalt. The southeast corner of the property contains silty clays with some sand. The 
SORs range from ~1 .O - 14.0 and the radiological activities range from 0.4 - 61 pCi/g for Th-232 and 
0.3 - 6.0 pCi/g for Ra-226. U-238 did not exceed cleanup guidelines at any of the locations. 

2.10 I-80 WEST 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-5, There were no boring logs available for review to evaluate the soils on the I-80 West 
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property. The SORS range from 4 .O - 2.0 at depths down to I .5 ft., and the radiological activities 
range fkom 0.73 - 21.0 pCi/g for Th-232. Ra-226 and U-238 did not exceed the cleanup guidelines 
at any of the locations sampled. 

2.11 170 GREGG STREET PROPERTY (BERGEN CABLE) 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-7. The impacted areas appear to be located at 0 to 1 .O feet below ground surface. Impacted 
areas were identified during studies conducted by BNI in 1986 (BNI 1987b). The boring logs used 
to determine soil characteristics at this property are shown on Figure A-7 and are presented in 
Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the 170 Gregg Street 
property are predominately silty sands. The SORs range from <I .O - 16.58 and the radiological 
activities range from 0.7 - 72.0 pCi/g for Th-232 and 0.5 - 11 .O pCi/g for Ra-226. U-238 did not 
exceed the cleanup guideline at any of the locations where it was reported. 

2.12 72 SYDNEY STREET PROPERTY 

Sample locations along with the maximum SOR for a specific location are presented in 
Figure 2-8. The impacted areas appear to be located at 3.5 to 5.0 feet below ground surface. 
Radionuclides were identified during studies conducted by ORNL in 1987 (May.362). Soil borings 
were not available from the ORNL investigation; however, soil borings drilled by BNI in 1987 were 
used to determine soil characteristics at this property. These borings are shown on Figure A-8 and 
are presented in Volume II. 

Based on a review of the boring logs in the impacted areas, the soils at the 72 Sydney Street 
property are predominately silt with a small percentage of sand or gravel. The SORs range from 
<l .O - 1.39. The radiological activities range from 0.36 - 16.0 pCi/g for Th-232. Ra-226 did not 
exceed the cleanup guideline at any locations sampled. U-238 was not reported at the ORNL 
sampling locations. 
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3.0 PHASE HI NORTH PROPERTIES 

There are 12 Phase II North properties. These properties account for 236,450 yd3 (91.3 
percent) of the total impacted soil volume, and 195,518 yd3 (90.8 percent) of the total accessible 
impacted soil volume. A summary of each of the 11 Phase II North properties is presented below. 
The properties are organized in decreasing total impacted soil volume. The first four properties (MISS, 
Sears, Stepan, and NJ Route 17) account for 222,008 yd3 of the total impacted soil volume and 181, 
523 yd3 of the total accessible impacted soil volume. These four properties represent 94.9 percent 
ofthe total impacted soil and 91.8 percent of the total accessible impacted soil for the Phase II North 
properties. 

3.1 MAYWOOD INTERIM STORAGE SITE 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-I. The impacted soils appear to be located between 0 to 16 feet below ground surface. The 
soil borings drilled by BNI in 1986 (BNI 1987c) were used to determine the soil characteristics at 
the property. The boring logs used to determine soil characteristics at this property are shown on 
Figure B-l and are presented in Volume II. Four of the geotechnical soil samples collected for the 
1996 treatability study were collected from this property. 

0 Based on a review of the boring logs for this property, the soils at the MISS property are 
predominately silty sand (which is relatively similar to the 1996 treatability soil samples), except in 
the vicinity of the former retention basins. The characteristics of the soil in the retention basins is 
discussed in Section 4.0. The SORs range from <l .O - 380.86 and the radiological activities range 
from a.0 - 1699.0 pCi/g for Th-232, 1 .O - 447.0 pCi/g for Ra-226, and 4.0 - 3.16.0 pCi/g for U-238. 

3.2 SEARS PROPERTY 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-1. The impact areas appear to be located between 0 to 12 feet below ground surface. The 
soil borings drilled by BNI in 1986 (BNI 1987d) were used to determine the soil characteristics at 
the property. These boring logs are shown on Figure B-l and are presented in Volume II. 

Based on a review of the boring logs for this property, the soils at the Sears property are 
predominately silty sand. The SORs range from ~1 .O - 40.64 and the radiological activities range 
from 0.10 - 190.0 pCi/g for Th-232,0.4 - 80.0 pCi/g for Ra-226, and 0.56 - 250.0 pCi/g for U-238. 
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3.3 STEPAN PROPERTY 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-l. The burial pit areas on the Stepan property are discussed separately in Section 4.2. ‘T&e 
impact areas appear to be located between 0 to 8 feet below ground surface. The soil borings drilled 
by BNI in 1986 (BNI 1992) were used to determine the soil characteristics at the property. The 
boring logs used to determine soil characteristics at this property are shown on Figure B-l and are 
presented in Volume II. Three of the soil samples collected for the 1996 treatability study were 
collected from this property. 

Based on a review of the boring logs for this property, the soils at the Stepan property are 
predominately silty sand (which is relatively similar to the 1996 treatability soil samples), except in 
the vicinity of the burial pit areas. The SORs, excluding the burial pit areas, range from <l .O - 96.6 
and the corresponding radiological activities range’ from 0.10 - 380.0 pCi/g for Th-232, 0.8 - 190.0 
pCi/g for Ra-226, and 0.7 - 82.0 pCi/g for U-238. 

3.4 NJ ROUTE 17 PROPERTY 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-l. The impacted areas appear to be located between 0 to .5 feet below ground surface. The 
soil borings drilled by BNI in 1986 (Kannard 1986) were not available to determine the soil 
characteristics at the property. 

There were no boring logs available for review to evaluate the soils on the NJ Route 17 
property. The SORs for this property range from <O - 3.58 and the radiological activities ranged 
from 1.10 - 17,70 pCi/g for Th-232. Radium-226 and U-238 did not exceed the cleanup guidelines 
at the locations sampled. 

3.5 NYS & WESTERN RAILROAD PROPERTY 

No radiological characterization data or boring logs are avaiiabIe for review to evaluate the 
soils on the NYS & Western Railroad property. 

3.6 SUNOCO STATION PROPERTY (167 ROUTE 17N) 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-2. The impacted areas appear to be located between 0 to 4 feet below ground surface, based 
on downhole gamma logs. Sediments samples were collected from a stream onsite. The analytical 
results for the sediments were used to calculate the SORs because the soil boring was not analyzed. 
The soil borings ,drilled by BNI in 1986 (BNI 1987e) were used to determine the soil characteristics 
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e at the property, The boring logs used to determine soil characteristics at this property are shown on 
Figure B-2 and are presented in Volume II. 

Based on a review of the boring logs for this property, the soils at the Sunoco Station 
property at 167 Route 17N are predominately silty sand. The SORs range from ~1 .O - 1.79 and the 
radiological activities range from 1.1 - 7.6 pCi/g for Th-232. Radium-226 and U-238 did not exceed 
the cleanup guidelines at any of the locations sampled. 

3.7 DESAUSSURE PROPERTY (23 WEST HOWCROFT ROAD) 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-l. The impacted areas appear to be located between 0 to 0.5 feet below ground surface. No 
soil borings have been drilled at the DeSaussure property. 

Due to the lack of soil borings drilled at the DeSaussure property, no determination can be 
made as to the soil type. The SORs range from ~1 .O - 26.84 and the radiological activities range from 
0.9 - 124.30 pCi/g for Th-232,0.4 - 12.90 pCi/g for Ra-226, and 5.0 - 80.0 pCi/g for U-238. 

3.8 GULF STATION PROPERTY (239 ROUTE 17N) 

l Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-2. The impacted areas appear to be located between 0 to 2 feet below ground surface. The 
soil boring drilled by BNI in 1987 (BNl 1989d) were used to determine the soil characteristics at the 
property. The boring logs used to determine soil characteristics at this property are shown on 
Figure B-2 and are presented in Volume II. 

Based on a review of the boring logs for this property, the soils at the Gulf Station property 
at 23 9 Route 17N are predominately silty sand. The SORs in the single boring analyzed for 
radionuclides range from ~1 .O - 1.43 and the radiological activities range from 3.2 - 8.9 pCiig for 
Th-232, and 9.2 - 51 .O pCi/g for U-238. Radium-226 did not exceed the cleanup guideline at any 
of the locations sampled. 

3.9 FORMER FEDERAL EXPRESS PROPERTY (137 ROUTE 17N) 

The sample location along with the maximum SOR for the specific location is indicated in 
Figure 3-2. The impacted areas appear to be located between 0 to .5 feet below ground surface, 
based on downhole gamma logs. A sediment sample was collected from a stream onsite. The 
analytical results f?om this sediment sample were used to calculate the SOR because the soil samples 
were not analyzed. The soil borings drilled by BNI in 1987 (BNI 1987f) were used to determine the 

e 
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soil characteristics at the property. The boring logs used to determine soil characteristics at this 
property are shown on Figure B-2 and are presented in Volume II. 

Based on a review of the boring logs for this property, the soils at the former Federal Express 
property at 137 Route 17l$ are predominately silty sand. The SOR for this point is 1.56 and the 
radiological activity was 7.7 pCi/g for Th-232. Ra-226 and U-238 did not exceed the cleanup 
guideline at this location. 

3.10 AMFNOIT PROPERTY 

No radiological characterizationdata or boring logs are available for review to evaluate the 
soils on the AMFNoit property. 

3.11 HUNTER DOUGLAS PROPERTY (85-99 ROUTE 17N) 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3-2. The impacted areas appear to be located between 0 to .5 feet below ground surface, 
based on downhole gamma logs. Three sediment samples were collected from a stream onsite. The 
analytical results from these sediment samples were used to calculate SORs because the soil boring 
was not analyzed. The soil borings drilled by BNI in 1986 (BNI 19878) were used to determine the 
soil characteristics at the property. The boring logs used to determine soil characteristics at this 
property are shown on Figure B-2 and are presented in Volume II. 

Based on a review of the boring logs for this property, the soils at the Hunter Douglas 
property at 85 to 99 Route 17N are predominately silty sand. The SORs for this property range 
from <O - 7.67 and the radiological activity ranged from 3.2 - 33.4 pCi/g for Th-232. Radium-226 
and U-238 did not exceed the cleanup guideline at the sampled location. 

3.12 MYRON PROPERTY (205 MAYWOOD AVE) 

Sample locations along with the maximum SOR for a specific location are indicated in 
Figure 3- 1. No boring logs were available for review to evaluate the soils on the Myron property. 

Due to the close proximity of the Myron property to the Stepan property, the soil types of 
the two properties are probably similar. The SORs range from <l .O - 3.92 with depths down to 2.0 
feet and the radiological activities range from 0.4 - 3 1 .O pCi/g for Th-232. Ra-226 and U-238 did 
not exceed the cleanup guideline at any locations sampled. 
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4.0 RETENTION BASINS AND BURIAL PITS 

4.1 RETENTION BASINS 

There are five former retention basins located on the MISS, Stepan, and Sears properties. 
Sample locations along with the maximum SOR for a specific location are indicated in Figure 3-l. 
The impacted areas appear to be located between 0 to 10 feet below ground surface. The impacted 
volume associated with the retention basin sediments is estimated at 82,923 yd3 (SAlC 1997). The 
soil borings drilled by BNl in 1986 (BNI 1992) were used to determine the soil characteristics of the 
retention basin soils. The boring logs used to determine soil characteristics at this property are 
shown on Figure B- 1 and are presented in Volume II. 

Based on the review of the boring logs, the soils in retention basin A appear to be silty clayey 
sand from 0.5 to 5 feet below ground surface and there may be some sludge mixed in with the soil. 
Below this 5-foot soil layer is a 1 foot-thick layer of sludge. The soils in retention basin B appear 
to be silty sand with ash and sludge from ground surface to a depth of approximately 9 to 14 feet. 
The soils in retention basin C appear to be silty clayey sand with ash and sludge from ground surface 
to a depth of approximately 10 to 11 feet. No data is available for retention basin E, however, the 
soil would probably be similar to the soils in the other retention basins. The soils at retention basin 
F appear to be gravelly silty sand to sandy silt. In addition, sludge in retention basin F appears to be 
located between 4 and 8 feet below ground surface and consists of silt and clay. 

In general, the soils associated with the retention basins appear to be relatively similar to the 
SC&A treatability soil samples except for the ash and sludge. The ash and sludge present in the 
retention basins may affect the treatability of these soil. The SORs for these basins range from 
x0-24.70 and the radiological activity ranged from 3.0-324.0 pCi/g for Th-232,2.0-61 .O for Ra-226, 
and 17.0-101.0 for U-238. 

4.2 BURIAL PITS 

Three burial pits are located on the Stepan property. Sample locations along with the 
maximum SOR for a specific location are indicated in Figure 3-1. The impacted areas appear to be 
located between 0 to 10 feet below ground surface. The soil borings drilled by BNI in 1986 (BNll992) 
were used to determine the characteristics of the burial pit soils. The boring logs used to determine 
soil characteristics at this property are shown on Figure B-l and are presented in Volume II. 

Based on a review of the boring logs, the burial pit 1 “sludge” consists of a gravelly silt and 
clay and the soils are silty sand. Burial pit 2 consists of silt and clay and the soils are silty sand. The 
soils on the perimeter of the burial pit consists of a gravelly, sandy silt. The boring logs for burial 
pit 3 do not indicate the composition of the sludge (beyond the classification of sludge). The SORs 
for these pits range from <O - 119.0 and the radiological activity ranged from 5.1 - 1592.0 pCi/g for 
Th-232, 1.6 - 333.0 pCi/g for Ra-226, and ~4.20 - 170.0 pCi/g for U-238. 
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5.0 TREATABILITY STUDY SOILS 

5.1 1992 TREATMENT CHARACTERIZATION STUDY 

In early 1992 there were more than five hundred 55-gallon drums of soil cuttings from 
Maywood soil sampling boreholes at the MISS. Most of the drums contained soil from a number 
of boreholes so that there was a range of commingled contaminant concentrations vertically within 
boreholes, and laterally between boreholes at different locations. In 1992, fifteen samples (designated 
as MV- 1 through MV- 15) were collected from these drums to represent a range of contaminant 
levels, soil types and locations on properties with the largest volumes of contaminated soil. These 
samples were submitted to the Environmental Protection Agency’s National Air and Radiation 
Laboratory (NARBL) for soil treatment characterization analysis. As part of their studies, NAREL 
evaluated the particle size distribution of the soil samples as a function of isotopic concentration 
(EPA 1993). 

Sample MVl contained soil cuttings from BNI drum #85 which was comprised of two 
boreholes located on the MISS property east of Building 76. The sample was comprised of 
approximately 7 percent gravel, 3 percent coarse sand, 8 percent medium sand, 5 1 percent fine sand, 
and 3 1 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey sand. 
The SOR for this sample was 38.35 with radionuclide activities of 107 pCi/g for Ra-226,439 pCi/g 
for Th-232, and 106 pa/g for U-238. 

Sample MV2 contained soil cuttings from BNl drum #104 which was comprised of sixteen 
boreholes located on the MISS property along New Jersey State Highway 17. The sample was 
comprised of approximately 6 percent gravel, 3 percent coarse sand, 6 percent medium sand, 
17 percent fine sand, and 68 percent silt/clay. The ASTM visual classification of this sample would 
be sandy silt or clay. The SOR for this sample was 0.32 with radionuclide activities of 3.36 pCi/g 
for Ra-226,3.10 pCi/g for Th-232, and 1.70 pCi/g for U-238. 

Sample MV3 contained soil cuttings from BNI drum #I 14 which was comprised of three 
boreholes located on the southern portion of the MISS property near New Jersey State Highway 17. 
The sample was comprised of approximately 4 percent gravel, 2 percent coarse sand, 12 percent 
medium sand, 33 percent fine sand, and 49 percent silt/clay. The ASTM visual classification of this 
sample would be silty, clayey sand. The SOR for this sample was 0.58 with radionuclide activities 
of 3.98 pCi/g for Ra-226,6.48 pCi/g for Th-232, and 1.47 pCi/g for U-238. 

Sample MV4 contained soil cuttings from BNI drum #116 which was comprised of ten 
boreholes located on the MISS property along New Jersey State Highway 17. The sample was 
comprised of approximately 40 percent gravel, 9 percent coarse sand, 11 percent medium sand, 
15 percent fine sand, and 25 percent silt/clay. The ASTM visual classification of this sample would 
be silty, clayey gravel. The SOR for this sample was 0.11 with radionuclide activities of .808 pCi/g 
for Ra-226, .706 pCi/g for Th-232, and .602 pCi/g for U-238. 
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Sample MV5 contained soil cuttings from BNI drum #I 17 which was comprised c 
boreholes located on the MISS property along New Jersey State Highway 17. The samI 
comprised of approximately 9 percent gravel, 3 percent coarse sand, 16 percent mediun 
46 percent fine sand, and 26 percent silt/clay. The ASTM visual classification of this sample 
be silty, clayey sand. The SOR for this sample was 0.14 with radionuclide activities of 2.0( 
for Ra-226, 1.71 pCi/g for Th-232, and 1.17 pCi/g for U-238. 

Sample MV6 contained soil cuttings from BNI drum #234 which was comprised 
borehole located on the south east comer of the Sears property. The sample was compr 
approximately 4 percent gravel, 3 percent coarse sand, 10 percent medium sand, 28 perce 
sand, and 55 percent silt/clay. The ASTM visual classification of this sample would be san 
or clay. The SOR for this sample was 1.88 with radionuclide activities of 9.54 pCi/g for R 
19.6 pCi/g for Th-232, and 5.35 pCi/g for U-238. 

Sample MV7 contained soil cuttings from BNI drum #246 which was comprised 
borehoie located near the southeast comer of the building on the Sears property. The sar 
comprised of approximately 9 percent gravel, 5 percent coarse sand, 10 percent mediun 
32 percent fine sand, and 44 percent silt/clay. The ASTM visual classification of this sample 
be silty, clayey sand. The SOR for this sample was 0.04 with radionuclide activities of 1.2; 
for Ra-226, .541 pCi/g for Th-232, and .5 16 pCi/g for U-238. 

Sample MV8 contained soil cuttings from BNI drum #248 which was comprised 
boreholes located near the southeast comer of the building on the Sears property. The sanq 
comprised of approximately 19 percent gravel, 8 percent coarse sand, 10 percent mediun 
33 percent fine sand, and 30 percent silt/clay. The ASTM visual classification of this sample 
be silty, clayey sand with gravel. The SOR for this sample was 0.64 with radionuclide activ: 
2.95 pCi/g for Ra-226, 8.33 pCi/g for Th-232, and 1.28 pCi/g for U-238. 

Sample MV9 contained soil cuttings from BNI drum #349 which was comprised 
boreholes located near the southern property line and the southeast comer of the building 
Sears property. The sample was comprised of approximately 34 percent gravel, 4 percent 
sand, 8 percent medium sand, 24 percent fine sand, and 30 percent silt/clay. The ASTM 
classification of this sample would be silty, clayey sand with gravel. The SOR for this sanq 
0.80 with radionuclide activities of 4.65 pCi/g for Ra-226, 8.99 pCi/g for Th-232, and 1.5C 
for U-23 8. 

Sample MV 10 contained soil cuttings from BNI drum # 116 which was comprised 
boreholes located on the MISS property along New Jersey State Highway 17. MVl 0 was con! 
a duplicate of MV4. The sample was comprised of approximately 47 percent gravel, 8 percent 
sand, 8 percent medium sand, 12 percent fine sand, and 25 percent silt/clay. The ASTM 
classification of this sample would be silty, clayey gravel. The SOR for this sample was 0.C 
radionuclide activities of .854 pCi/g for Ra-226, .812 pCi/g for Th-232, and .432 pCi/g for 1 

FUS177P/010598 5-2 

)f three 
de was e 
I sand, 
would 

5 pcilg 

of one 
ised of 
:nt fine 
dy, silt 
La-226, 

of one 
nple is 
1 sand, 
would 
! pci/g 

of two 
rle was a 
1 sand, 
would 
ities of 

of two 
on the 
coarse 
visual 

)le was 
1 pcifg 

of ten 
sidered 
coarse 
visual 

I1 with 
U-238. 



Sample MVI 1 contained soil cuttings from BNI drum #246 which was comprised of one 
borehole located near the southeast comer of the building on the Sears property. MV11 was 
considered a duplicate of MV7. The sample was comprised of approximately 12 percent gravel, 
4 percent coarse sand, 10 percent medium sand, 3 1 percent fine sand, and 43 percent silt/clay. The 
ASTM visual classification of this sample would be silty, clayey sand. The SOR for this sample was 
0.04 with radionuclide activities of 1.23 pCi/g for Ra-226, .808 pCi/g for Th-232, and .649 pCi/g 
for U-238. 

Sample MV12 contained soil cuttings from BNI drum #I37 which was comprised of two 
boreholes located the Federal Express property. The sample was comprised of approximately 
5 percent gravel, 2 percent coarse sand, 13 percent medium sand, 47 percent fine sand, and 
33 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey sand. The 
SOR for this sample was 0.03 with radionuclide activities of 1.14 pCi/g for Ra-226, .473 pCi/g for 
Th-232, and .646 pCi/g for U-238. 

Sample MV13 contained soil cuttings from BNI drum #213 which was comprised of three 
boreholes located at the New Jersey Vehicle Inspection property. The sample was comprised of 
approximately 9 percent gravel, 4 percent coarse sand, 12 percent medium sand, 46 percent tine 
sand, and 29 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey 
sand. The SOR for this sample was 0.68 with radionuclide activities of 6.17 pCi/g for Ra-226, 5.73 
pCi/g for Th-232, and 2.41 pCi/g for U-238. 

Sample MV14 contained soil cuttings from BNI drum #479 which was comprised of three 
boreholes located near the northwest property line of the Stepan property. The sample was 
comprised of approximately 11 percent gravel, 4 percent coarse sand, 10 percent medium sand, 
30 percent fine sand, and 45 percent silt/clay. The ASTM visual classification of this sample would 
be silty, clayey sand. The SOR for this sample was P.14 with radionuclide activities of 2.01 pCi/g 
for Ra-226, 1.76 pCi/g for Th-232, and 1.12 pCi/g for U-238. 

Sample MV15 contained soil cuttings from BNI drum #507 which was comprised of two 
boreholes located near the northern property line of the Stepan property. The sample was comprised 
of approximately 19 percent gravel, 5 percent coarse sand, 10 percent medium sand, 30 percent fine 
sand, and 36 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey 
sand with gravel. The SOR for this sample was 0.17 with radionuclide activities of 1.66 pCi/g for 
Ra-226,2.59 pCi/g for Th-232, and ,747 pCi/g for U-238. 

5.2 1996 TREATMENT CHARACTERIZATION STUDY 

5.2.1 Individual Soil Samples 

To further evaluate the feasibility of treating the Maywood subsurface soils, SC&A 
performed treatment characterization studies in 1996 on seven individual soil samples collected from 
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various locations on the MISS and Stepan properties (see Figure 5-l). As part of their studies, 
SC&A evaluated the particle size distribution of the soil samples as a function of isotopic @ 
concentration. 

Borehole 3 (sample ID 1004) is located on the MISS property near the New Jersey State 
Highway 17 and is outside of the area of the highest radionuclide concentrations. The soil sample 
from this borehole was collected at a depth of 9 fi below ground surface and is predominately a 
sandy silt or clay. The sample is comprised of approximately 7 percent gravel, 1 percent coarse 
sand, 5 percent medium sand, 16 percent fine sand, and 7 1 percent silt/clay. The ASTM visual 
classification of this sample would probably be silty clay. The SOR for this sample was 1.64 with 
radionuclide activities of 3.5 pCi/g for Ra-226,22.6 pCi/g for Th-232, and 5.9 pCi/g for U-238. 

Borehole 4 (sample ID 1005) is located on the MISS property near the intersection of the 
railroad tracks and New Jersey State Highway 17 and is outside of the area of the highest 
radionuclide concentrations. The soil sample from this borehole was collected at a depth of 11 fi 
below ground surface and is predominately a silty, clayey sand. The sample is comprised of 
approximately 4 percent gravel, 2 percent coarse sand, 14 percent medium sand, 36 percent fine 
sand, and 44 percent silt/clay. The ASTM visual classificationof this sample would be silty, clayey 
sand. The SOR for this sample was 1.32 with radionuclide activities of 2.2 pCi/g for Ra-226, 19.1 
pa/g for Th-232, and 3.5 pCi/g for U-238. 

Alt Borehole 5 (sample ID 1008) is located on the MISS property between boreholes 3 and 
4 along the southwest edge of the historical storage pile and is outside of the area of the highest 
radionuclide concentrations. The soil sample from this borehole was collected at a depth of 7 ft 
below ground surface and is predominately a silty, clayey sand with gravel. The sample is 
comprised of approximately 15 percent gravel, 2 percent coarse sand, 18 percent medium sand, 36 
percent fine sand, and 29 percent silt/clay. The ASTM visual classificationof this sample would be 
silty, clayey sand. The SOR for this sample was 4.78 with radionuclide activities of 9.73 pCi/g for 
Ra-226, 63.6 pCi/g for Th-232, and 2.70 pCi/g for U-238. 

Borehole 6 (sample ID 10 10) is located in the northeastern comer of the MISS property and 
is near the area containing some of the highest radionuclide concentrations. The soil sample from 
this borehole was collected at a depth of 6 fi below ground surface and is predominately a silty, 
clayey sand. The sample is comprised of approximately 14 percent gravel, 5 percent coarse sand, 
12 percent medium sand, 28 percent fine sand, and 41 percent silt/clay. The ASTM visual 
classificationof this sample would be silty, clayey sand. The SOR for this sample was 101.54 with 
radionuclideactivities of 237 pCi/g for Ra-226, 1262 pCi/g for Tb-232, and 89.0 pCi/g for U-238. 

Alt Borehole 7 (sample ID 1006) is located in the southwestern comer of the Stepan property 
in an area associated with some of the highest radiological concentrations. The soil sample from this 
borehole was collected at a depth of 2.5 ft below ground surface and is predominately a silty, clayey 
sand with gravel. The sample is comprised of approxim&ely 20 percent gravel, 10 percent coarse 
sand, 15 percent medium sand, 27 percent fine sand, and 28 percent silt/clay. The ASTM visual 

a 
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classification of this sample would be silty, clayey sand. The SOR for this sample was 1.8 1 with 
radionuclide activities of 6.5 pCi/g for Ra-226, 22.10 pCi/g for Th-232, and 3.60 pCi/g for U-238, 

Alt Borehole 8 (sample ID 1007) is located in the northern portion of the Stepan property and 
borders the area of highest radionuclide concentrations. The soil sample from this borehole was 
collected at a depth of 4 R below ground surface and is predominately a silty, clayey sand with 
gravel. The sample is comprised of approximately 15 percent gravel, 7 percent coarse sand, 
13 percent medium sand, 34 percent fine sand, and 3 1 percent silt/clay. The ASTM visual 
classification of this sample would be silty, clayey sand. The SOR for this sample was 3.34 with 
radionuclide activities of 5.2 pa/g for Ra-226, 46.6 pCi/g for Th-232, and 2.7 pCi/g for U-238. 

Alt Borehole 10 (sample ID 1009) is located in the northeastern corner of the Stepan property 
in an area of highest measured radiological concentrations. The soil sample from this borehole was 
collected at a depth of 9 ft below ground surface and is predominately a silty, clayey sand with 
gravel. The sample is comprised of approximately 16 percent gravel, 2 percent coarse sand, 7 percent 
medium sand, 30 percent fine sand, and 45 percent silt/clay. The ASTM visual classification of this 
sample would be silty, clayey sand. The SOR for this sample was 26.86 with radionuclide activities 
of 44.2 pCi/g for Ra-226,338 pCi/g for Th-232, and 77.5 pCi/g for U-238, 

5.2.2 Composite Soil Samples 

Two composite soil samples were prepared from the seven discrete soil samples. Composite 
10 15 consisted of a weighted composite of Borehole 3, Borehole 4, Alt Borehole 5, Alt Borehole 7, 
and Alt Borehole 8 based on their similarity in whole-soil activities. The distribution of weight 
percents was 10,25,20,35, and 10, respectively. Each sample was weighted based on its particle-size 
distribution and the amount of area it was believed to represent. Borehole 4, Alt Borehole 5, and Alt 
Borehole 7 were weighted the heaviest due to the large areas believed to be represented by these 
samples. Borehole 3 was weighted less due to its atypical particle size distribution. Alt Borehole 
8 was weighted less due to its location on the edge of the area of highest concentration; therefore, 
its activity may not represent the activity of the surrounding area. 

Composite 1015 is predominately a silty, clayey sand. The sample is comprised of 
approximately 11 percent gravel, 8 percent coarse sand, 17 percent medium sand, 29 percent fine 
sand, and 36 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey 
sand. 

Composite 1016 consisted of a weighted composite of Borehole 6 and Alt Borehole 10. The 
weighing percents were 80 and 20, respectively. Borehole 6 was weighted heavier than Alt Borehole 
10 based on the larger area believed to be represented by its activity. This composite sample was 
determined to be a less promising soil for treatment due to its high radionuclide concentration. 

Composite 1016 is predominately a silty, clayey sand with gravel. The sample is comprised 
of approximately 16 percent gravel, 4 percent coarse sand, 13 percent medium sand, 26 percent fine 
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a sand, and 41 percent silt/clay. The ASTM visual classification of this sample would be silty, clayey 
sand. 

5.3 SUMMARY OF SOIL CHARACTERIZATION RESULTS 

In general, the soils evaluated by NAREX in the 1992 characterization study are classified 
as silty, clayey sands and may contain up to 47 percent gravel. On average, the 1992 characterization 
study soils consists of approximately 16 percent gravel, 4 percent coarse sand, 10 percent medium 
sand, 32 percent fine sand, and 38 percent silt/clay. Due to the methods used to collect these samples 
it is suspected that these samples do not accurately represent the Maywood subsurface soils. 

In general, the soils evaluated by SC&A in the 1996 treatability study are classified as silty, 
clayey sands and may contain up to 20 percent gravel. On average, the 1996 treatment study soils 
consists of approximately 13 percent gravel, 4 percent coarse sand, 12 percent medium sand, 30 
percent fine sand, and 41 percent silt/clay. 

Overall, the soils from the 1992 study and the 1996 study compare favorably however, the 
minor differences noted may be due to sample collection methods, sample location, and analysis 
methods. 

a 

It appears that the soils at the Maywood Site and vicinity can be classified as silty, clayey 
sands with varying amounts of gravel. In addition, the percentage of silt or clay may also vary at the 
site. 

0 
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6.0 COMPARISON OF THE PHASE II SOILS TO THE 
1996 TREATMENT STUDY SOILS 

Based upon a review of the available data, the Maywood Phase 11 properties can be separated 
into three groups: 1) properties with soil similar to the treatment study soils, 2) properties with soil 
potentially similar to the treatment study soils, and 3) properties with soil different from the 
treatment study soils. 

6.1 SOIL COMPARISON FOR THE PHASE II SOUTH PROPERTIES 

The properties with a soil type of silty sand that appear to be similar to the 1996 treatment 
study soils are 100 Hancock Street, SO Industrial Road, 170 Gregg Street, and the central portion of 
113 Essex Street. 

The properties with a soil type potentially similar to the treatment study soils are 200 Route 
17N, the southern portion of 113 Essex Street, the northern portion of Route 17s and Essex Street, 
and the New Jersey Vehicle Inspection Station. The similarity of these properties will be dependent 
upon the silt content of the soil. 

The northern portion of 113 Essex Street, the southern portion of Route 17s and Essex Street, 
the Scanel property, and 72 Sydney Street all have similar soil characteristics of silt and clay, however, 
the soils are not similar to the treatment study soils. The 80 Hancock Street and 160/174 Essex 
Street soils are a gravelly silt and a silty gravel, respectively which are not similar to the other 
properties or the treatment study soils. A soil comparison for the I-80W property could not be 
.performed as the borehole logs were not available. 

6.2 SOIL COMPARISON FOR TH.E PHASE II NORTH PROPERTIES 

The properties with a soil type of silty sand that appear to be similar to the 1996 treatment 
study soils are MISS, Stepan, Sears, Gulf, Sunoco, Hunter Douglas and Former Federal Express 
properties. There was no soil data available for the Myron, DeSaussure, NYS & Westem Railroad, 
AMF/Voit, and NJ Route 17 properties. 

6.3 SOIL COMPARISON FOR THE RETENTION BASINS AND BURIAL PITS 

The soils/sediment associated with the retention basins appear to be predominately silty sand 
with ash and sludge. Except for the ash and sludge, these soils appear to be similar to the 1996 
treatment study soils. The ash and sludge present in the retention basins may affect the‘treatability 
of the soil/sediinent. 
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The soils associated with the burial pits appear to be gravelly, sandy, silt and clay which are 
not similar to the 1996 treatment study soils or to the other properties. e 

6.4 SUMMARY OF SOIL COMPAFUSON 4 

The soil comparison of the Maywood Phase II properties classified the soils with respect to 
the 1996 treatment study soils as either similar, potentially similar, not similar, or no soil data 
available. The total impacted soil volume that was considered similar to the 1996 treatment soils is 
193,423 yd3 (74.7%), while ,the total accessible soil volume considered similar is 171,769 yd3 (79.8%). 
The total impacted soil volume that was considered potentially similar to the 1996 treatment soils 
is 3,006 yd3 (1.2%), and the total accessible impacted soil volume considered potentially similar is 
3,006 yd3 (1.4%). The total impacted soil volume that was considered not similar to the 1996 
treatment soils is 34,563 yd’ (13.3%), while the total accessible impacted soil volume is 32,716 yd3 
(15.2%). The total impacted volume of soil that could not be categorized due to the limited data 
available is 27,946 yd3 (1 0X0/o> with the total accessible soil volume being 7,777 yd3 (3.6%). These 
groups are presented in Figures 6- 1, summarized in Figures 6-2 and 6-3, and summarized by property 
in Tables 6-1, 6-2, and 6-3. 
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Figure 6-3. Soils Comparison Summary for the Accessible Impacted Phase IL Soil Volume 



Table 6-1. Properties with Soils Similar to the Treatment Study Soils 

Property Name % Total Volume Total % Accessible Accessible 
Volume (yd’) Volume Volume (yd3) 

1 100 Hancock St. I 0.84 I 2.166 I 0.81 I 1.733 I 
80 Industrial Road 0.44 1,145 0.32 687 
170 Gregg St. * * * * 

113 Essex St. (Central Portion) 0.17 450 0.2 I 450 
MISS** 39.60 102,53 I 41.63 102,531 
Stepan (excluding burial pits) IO.03 25,982 12.07 25,982 
Sears 21.01 54.395 15.75 33.910 
Gulf 0.60 1,559 0.69 1,481 
Sunoco I .54 3,993 1 .I6 3,793 
Hunter Douglas 0.02 51 0.03 57 
Former Pederal Express 0.40 1,045 0.49 1,045 
Total 74.65 193,323 79.16 171,675 

* Volume included with other properties. 
** The soils of the Maywood retention basins appear to be similar to the 1996 treatment study soils with the exception of the ash 

and sludge noted in the boring logs and therefore are included in this volume estimate. 

Table 6-2. Properties with Soils Potentially Similar to the Treatment Study Soils 

Property Name % Total Volume Total % Accessible Accessible 
Volume (yd’) Volume Volume (yd’) 

200 Route 17N 0.09 242 0.11 242 
113 Essex St. (Southern Portion) 0.17 450 0.21 450 
Route 17s and Essex St. (Northern Portion) 0.05 120 0.06 120 
New Jersey Vehicle Inspection Station 0.85 2,194 1.02 2,194 
Total 1.16 3,006 I .40 3,006 

Table 6-3. Properties with Soils Not Similar to the Treatment Study Soils 

% Total Volume To 
VClllllT 

COCK arreer L.L 1 J, IJL 
160/l 74 Essex 0.39/o. 10 1013/255 
Stepan Burial Pits 7.38 19,100 
Total 13.38 34,663 

Shaded areas indicate soils that have similar soil characteristics of silt and clay. 
* Volume included with other properties. 

, ..a” ‘,“IL 
0.4210. I 1 9 121229 

8.87 19,100 
15.24 32,816 
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Table 6-4. Properties with No Soil Data Available for Evaluation 

Property Name 

Myron 
DcSaUSsLlK 
NYS & Western RR 

AMFNoit 
NJ Route 17 
I-8OW 

% Total Volume Total % Accessible Accessible 
Volume’ (yd’) Volume Volume (yd’) 

0.01 38 0.02 38 
0.65 1,693 0.71 1,524 
2.32 6,000 2.79 6,000 
0.02 57 0.03 51 
7.72 20,000 0 0 
0.06 158 0.07 158 

Total 10.78 1 27,946 1 3.62 1 7,777 
Impacted soil volumes for properties without radiological analytical data were determined through the use of gamma logs. 

e 
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7.0 LIMITATIONS OF SOIL EVALUATIONS AND GROUPINGS 

7.1 GENERAL LIMITATIONS 

The purpose of this soils comparison is to determine the similarity between the various 
Maywood Phase II property soils, and to determine the potential applicability of the physical 
separation treatment process specified by the SC&A treatment studies to the various Maywood Phase 
II property soils. There are several areas in which the data used for this comparison is limited or 
highly qualitative and subjective. These areas include; soil descriptions, incomplete radiological 
results, estimated sample locations, and missing borehole logs. 

As previously stated, the soil descriptions are based on the site geologist’s visual observations 
during drilling activities. These observations, according to ASTM procedure, should include the 
name and symbol of the soil group, a visual estimate of the percent of different particle sizes, the 
particle angularity, the particle shape, maximum particle size, hardness of coarse sand and larger 
particles, plasticity of fines, dry strength, color, odor, and moisture content. A majority of the soil 
logs written in the field during drilling activities, usually contain the name of the soil group, color, 
odor, and moisture content. These types of observations tend to be subjective and differ between 
individuals and do not provide any quantitative information regarding the particle size distributions. 

Several properties had no radiological analytical data that could be used for the calculation 

0 
of SORs. The impacted soils at these properties were determined through the use of gamma logs. 
At several of the sites, not all radionuclides were analyzed. At these sites different proportions of 
the other radionuclides were used to calculate the SOR values (see Section 1.3). In several of the 
early investigations, shallow and surface soil sampling locations were identified in a site map, but 
were not surveyed. These sample locations have been estimated from the site maps and are in the 
Maywood database. 

Also in several of the early investigations, soil boring logs were prepared in conjunction with 
drilling activities. Surface soil sampling and shallow soil sampling activities, performed by hand 
(or hand augering), did not have soil boring logs associated with them or they are contained within 
site logbooks and were not transposed into borehole logs. Some borehole logs for more recent 
studies were documented as having been performed; however, could not be located. 

7.2 LIMITATIONS OF SOILS EVALUATIONS FOR THE PHASE H SOUTH PROPERTIES 

This section discusses the evaluation limitations specific to the Phase II South properties, this 
information is summarized in Table 7-l. Of the 12 Phase II South properties discussed in this report, 
nine properties have sufficient information to classify the soils into one of the three categories 
(similar, potentially similar, or different than the treatment study soils) and sufficient radiological 
data to determine SORS. Two of these properties, 72 Sidney Street and 170 Gregg Street, have 

5 
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calculated SORs above 1 .O, however, the volume estimate is included with that of other properties. 
Three properties, New Jersey Vehicle Inspection Station, I-80 West, and Scanel & Hackensack Rail e 
Road properties have sufficient radiological information; however, a sufficient number of soil 
borings was not available for the soils comparison. 

7.3 LIMITATIONS OF SOILS EVALUATIONS FOR THE PHASE II NORTH PROPERTIES 

This section discusses the evaluation limitations specific to the Phase II North properties. 
This information is summarized in Table 7-2. Of the 12 Phase II North properties discussed in this 
report, five properties have sufficient information to classify the soils into one of the three categories 
(similar, potentially similar, or different than the treatment study soils) and sufficient radiological 
results to determine SORs. Three properties, NJ Route 17, 23 Howcroft (DeSaussure), and 
205 Maywood Ave. (Myron), have sufficient radiological information; however, soil borings logs 
were not available for the soils comparison. One property, 167 Route 17 (Sunoco), has sufficient 
information to classify the soils however, SORs can not be calculated because only one radiological 
sample was collected during the characterization of the property. Two properties, AMPNoit and 
NYS & Western Railroad, lack information to classify the soils and SORs could not be calculated 
because radiological data was not available. 

7.4 LIMITATIONS OF SOILS EVALUATIONS FOR THE RETENTION BASINS AND 
BURIAL PITS a 

Sufficient radiological data have been collected for the retention basins and burial pits 1 and 
2 to calculate SORs; however, a definitive soil classification for the retention basins and burial pit 
3 is difficult due to the subjective terms “sludge” and “ash” used throughout the soil logs for these 
areas. The ash and sludge present in these areas may affect the treatability of the soils. Although, 
the surface aerial extent of the retention ponds is fairly well defined from historical aerial photographs, 
the volume has not been confirmed. The retention basin volume is believed to represent a large 
portion of the impacted soils on MISS, Stepan, and Sears however, only limited borehole data is 
available to make soil comparisons. Therefore, the classification uncertainty for these soils is quite 
high. In addition, the exact boundary for burial pit 3 is unknown and a majority of this area is 
believed to be under a building. These factors made selecting representative soil logs in burial pit 3 
difficult. The evaluation limitations for these two area are summarized in Table 7-3. 
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Table 7-1. Availability of Data for the Phase II South Properties Grouping Evaluation 

Property 

Scanel & Hackensack RR 

200 Route 17N (Sears Small Truck) Liited Ii 

Razz6 
Data 

us* 
Data 

Gamma Impacted Impacted Evahation 
Logs Volume Accessible Confidence 

Volume 

1 113 Essex St. (National Community Bank) Limited3 

160/174 Essex St 

170 Gre,op St. (Bergen Cable) 
I _I 

100 Hancock St. 

80 Hancock St. 

80 Industrial Rd. 

New Jersey Vehicle Inspection Station 

72 Sidney St 
I 

Limited $ 

I-80 West 

3.72% 

?$I 0.09% 1 0.11% ) Medium I 
/ 0.51% 1 0.63% ( Medium 1 

g 0.49% 0.53% Medium 
g I 0.00% I 0.00% I Medium 
g! 
:i:. 0.84% 0.81% Medium 

1.86% I Medium I 

0.85% 1.02% 

I 0.00% 1 Medium 

0.06% 0.07% 



Table 7-2. Availability of Data for the Phase 11 North Properties Grouping Evaluation 

Property Boring 

Logs 
~p32 
Data 

Ra”6 ps 
Data Data 

Gamma 
Logs 

Maywood Interim Storage Site (excluding 
Retention Basins) 

Steoan (excludinrr Burial Pits) 

205 Maywood Ave. (Myron) 

Sears 

23 West Howcroft Rd. (DeSaussure) 

239 Route 17N (Gulf Station) 1 Limited 

167 Route 17N (Sunoco Station) 1 Limited 1 

137 Route 17N (Former Federal Express) 

X5-99 Route 17N (Hunter Douglas) 

Limited 

Limited 

NYS & Western RR 

AMF/Voit 

NJ Route 17 

impacted Imp&d 

I I 

Evaluation 
Volume Accessible Confidence 

Volume 

3.29% 
I 

3.96% High 

I I ..- 

10.07% I 12.12% I ili&?li 

a 



e 
Table 7-3. Availability of Data for the Retention Basin Sediments and Burial pits Soils Grouping Evaluation 



8.0 RECOMMENDATIONS 

The Maywood Phase II properties’ soils compare favorably to the soils used in the 1996 
treatability study. The collection of additional soil data for all properties with an evaluation 
confidence of “low” (as shown in Tables 7.1-7.3) would increase the confidence of these soils 
evaluations. At a minimum, properties that contribute a significant percentage to the total impacted 
soil volume should be evaluated with a reasonable confidence. 

Approximately 75 percent of the total impacted soils are considered similar to the treatability 
soils. This percentage however, reflects the inclusion of the retention basin soil volume. The soils 
associated with the retention basins account for 40.6 percent of this group. It was not possible from 
the soil borings to determine the volume of the basin soils that are associated with the sludge or ash. 
The composition of the sludge and ash and its similarity to the treatability soils could alter the overall 
percentage of soils that are considered similar to the treatability soils. Due to the large volume of 
soils associated with the retention basins’ it is recommended that geotechnical information be 
determined for these soils. 

,e 
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PHASE II SOUTH PROPERTIES 
SOIL BORING 

Figure A-1. Location of Soil Boring Logs used in the Soil l!Wduation tar 
the Scanel Hackensack Railroad Properties 
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1127R 



GEOLOGIC DRILL LOG r 

ROJECl JO6 ND. (SHEET NC. WLE NC. 
FUSRAP I 4501-138 1 01 I I i 1128R 

ITE lCWRDJNAlES pJGLE lRDI nOPIZaE*RIYt ( 

160 Essex St. (LODII N 2.395 E 4.138 1 Vertical 1 ..-... 

yU-9-8, ~:Y;ry, yLLER EJL1. 
RILL NAKE AHO tKxxL IZE 

P 

VERWRDEY 

MOBILE B-57 6.5” 7.5 1 

ROCK (Fl.) TOlAL DEPTH 

0.5 8.0 
)RE RECOVERY (i?./Z) CORE BOXESSWPLESEL. TOF USING 

I I 

RCUUD EL. Py/EL. GRWWD YATER EP?W/EL. TOP 01 ROCK 

6.3/79 4 I 7.5/ 
WFLE HAMHER “ElGHT/FALL ICMlNG LEFT IU HOLE: DIA./LEWG?W lLOCGE0 ET: A&D 

PI 
- 

I 
3503 
J i - 

S . SPLIT SPOOU; ST = SHELBY 1 

- 
J 
is2 
* 2 

NC 

%EU. 

* DENWISON: P s PITCHER: D = OTHER\ 

NOTES ON: 
DESCRIPTION aN0 CL~SSIPIC~~ION WaTER LEVELS, 

UPTER RETURN, 
CtlCiFIKTER OF 
DRILLING. ETC. 

0.0-0.4 Ft. Silty GRAVEL, black @iIt, 
broken bud #?awl. 

0.4-2.0 Ft. Gravdly SILT. bl=k 
(2.SYR2.6/0), with pircw of v-d, dusky 
nd NW BNNWC~ l ndrrone, orha mcr. 

Bottom of bonholt .t 8.0 Ft. 
Bonhole backfilled with rpoilr, ll/O/S7. 

160 Essex St. (LODI) 
. . - 

I 1128R 



CHN?KTER OF 

6.4-6.2 Ft. Silty SAND, brown (10YW6); 
may k disturbed fill. 



GEOLOGIC DRILL LOG r 
RDJECT 08 NO. IHOLE NC. 

FZ’SRAP r 

/SHEET ~0. 

4501-138 1 01 I / 
; 

1167R i 
jllf JCOORDI HATES W,YGLE 11101 WDR IZBLAR I WC 

I 160 Essex St, (LODI) N 2.433 E 4.186 Vertical I ______ 
3EWN CWPLETED RlLLER RILL MAKE AYD KOPt 1ZE VERBURDEN ROCK (Il.) TDlAt DE?11 
I-24-8711-24-87 P E.D.I. P Mobile B-57 6.5” 10.0 10.0 

:DUE RECOVERY (FT./%) 

I 

CORE BOXESSUIPLESiEL. TDP USI% CRDJND Lt. 

I I 

EPTH/EL. GRCUYD YAlEA 

P 
EPTWEL. TOP Di ROCK 

4.8/48 
jCASlHt :ET? IN IIDLE: DIA. 

a.o/ ll/ZL/B? 
/ I 

iWPLE HMER WE 1 GHT/FALL 

n. 

I 
- 

mmz 
OW 
A 

NI 

IOrES ON: 
MtTER LEVELS, 
RtER RETURN, 
:WEIRXTER OF 
IRILLING. ETC. 

DESCRIPTION AND CLfiSSIFICaTION 

- - 

bottom of benhole at 10.0 Ft. 
Borehole bskfill*d vith spoils, U/24/87. 

kcription md 
Llurilkarion of 
immplrr by wrual 
uaminrrion. 

IDLE NO. 

1167R 
SPDON: ST = SHELBY II 

160 Essex St. (LODI) 
II 4n 

I DEMNISDU: P = PITCNER; 0 = OTIfER( 



PROJECT JOB NO. SHLEI UC. 
GEOLOGIC DRILL LOG 

KXI UC. 

FUSRAP I 4501-13 4 1 or I 1166R 
TE lCWRDINA7ES )AUtLE FRDl HDii;Z8EARl~t I ._ 

160 Essex St. (LODI) 
i~~1-8,~~~2LEd-ES,PRlLLER ,.,i\ 

N 2.399 f 4.257 
* . 

~RILL;%'ilND~;L r;l;f5” rR6;;;a’ i,‘d,:“,:!., ',,,,il.; 

IRE RECOVERY (il./l) CORE EOXESSAHPLESEL. TOP USING RaJWD EL. EPTWEL. GRDJUD WATER DEPTH/EL. 1OP 01 ROCK j 

8.1/81 5 
a.71 11124107 
/ 

,,,PLE HAHER UElGYl/TALL JCASING LEFT 1Y HOLE: DlA.ILEMGTW ILOGGED OY: 
NC D. Harnish ‘ R 

* SPLIl sPcal; ST = SHELBY 1 

E 
- 

g 
;si 
- 1 
- 

e DENNISON; P * PITCHER: 0 = OTHER! 

SLEU. DESCRIPTION FlHC CL~fSIfICATfOE 

1.1-1.4 FL Piw of lumber. 

X0-3.9 Ft. Soma dark 6-r.y and brown lilt, 
sonic round ~vrl. 

5&&l Ft. SAND, crv, fine-painad, 

1.1-6.9 Ft. SILT, dut myirh brown to 
black, piecw of 6~s iah 6rrtn. reddish 
brown and #raylsh r, row silt musd in. 

5.9-6.0 Ft. SAND, black, fine-trained, 
damp. 

6.0-6.5 Ft. Silty SAND, duk nay, some 
black aand mixed in, .om. pea rrwrl, 
graybh psn silt pieen. 

IOTES ON: 
IRTER LEVELS, 
IFlTER RETURN. 

sottom of bonholr at 10.0 ft. 
#onhole bukfdled vith npoill, 11/24/6y. 

160 Essex St. (LODI) 

II-1 1 

HOLE NO. 
1168R 



GEOLOGIC DRILL LOG P 
nOJE:l 

FUSRAP I 
JOB YO. pm YO. XOLE WC. , 
4501-13s 1 Of I ?OOSR j IiE lCWRDIYATES JLNGLf IRDl WORI~EEARING 

174 Essex St. (LODI) I N 2.394 E 4.296 I . 
EGUH CCWLETED RILLER 

,O-7-88 10-7-88 P EMPIRE SOILS 
PULL T;X$;LL r'y2" rRBW$; F;:::., ',iY,,;Y 

ORE RECOVERY (il./Z) CORE BOXESISAIIPLESIEL. TOP CASING GRQIYD EL, EPTH/EL. GRWWD YATER 
5.6/80 I 4 I 

?.Q/ IQ/?/M 
/ P 

EPTWEL. TOP Of ROCK 

/ 
AMPLE WHHER YEIGH~/~ALL 

1 N 

CASlHG LEFT IN HOLE: DlA./LEHtTH JLOCGED BY: A, 
./ 

i j: ; 
km: 
i3 )O\ 
d’ 

in A 
I 

- 

62 J 

.I. Lord “/d 
I 

1 

ELEU 5 
& 0 

- 

! 

10 

NOTES ON: 
D~?sCRIPTION GND CL~ISSIFICATION WATER LEVELS, 

WClTER RETURN, 
CHfiRACtER CF 

Bottdm 01 borehole at 10.0 Ft. 
Borehole backtilled from bottom to 5’ with 

put. from 5’ to 6’ with spoila, and 
patched with uphalt ia top 6’, 10/7/W. 

174 Essex St. (LODI) 
HOLE Ilo. 

2008R ! 



GEOLOGIC DRILL LOG 
ROJECI /JDB NO. 

FUSRAP 
JsaEEl UC. nc.t SC. 

iITE 
14501-138 1 OF 1 2009R 

CMRDIUATES 

174 Essex St. CLODI) 
NGLE FRM non.lZ6EARlY~ 

N 2.285 E 4.217 
lEWU 

I 
COlPLETED 

P 

RlLLER 

P 

RlLL WXE AND KDEL 
r \‘crtical I ----mm 

1ZE VERRURDEII ROCX (Il.) TOlAL DEPlb 
10-7-88 10-7-m EMPIRE SOILS CME 45B 12" 2.1 2.1 
:ORE RECOVERI (fT./%) CDRE BOXESSAHPLESEL. 1OP USIHG tRW,,D EL. EPTH/EL. GRDJUO UATER EPlnlf~. TOP OF uc:X 

1.0/63 1 / 
P / 

,MPLE R*YWER UElGHT/fALL CASING LEf? 3W HOLE: DIA./LENGTH lLOCGED BY: 

= SPLIT SPPCWI; s 
= DEMNISOW; P = PITCHER; 0 = OTHERl 174 Essex St. (LODI) 

‘E 
- 

cs, -l-i 
- : 

NC -- 

ELEV . 

L 

E 
% 

- 

I J. Lord 

DESCRIPTION 6ND CL%5SIFIC~tION 

1.6 - a.0 FL 

b 

Bottom of benhole st 2.1 Ft. 
Bonhole bmkGllrd wth apoilc to 6’, md 

uphdt to tbr autisee, 10/y/68. 

qOTES ON: 
JATER LEVELS, 
JATER RETURN, 
:HARACTER OF 
GRILLING, ETC. 

HOLE NO. 

2009R 



a 

08 NO. SHEEl KC. HOLL Nt. 
GEOLOGIC DRILL LOG 

ROJEtl 

FL&RAP 4501-13 I OF I I IIISR 
111 JCWRD I NATES /ANGLE fROn HORIZBEARI~; I 

il 

174 Essex St. (LODI) N 2.273 E 4.079 ( Vcrlical ( --mm__ 
EGUN CWPLETED 

P 

RlLLER RILL K4KE AND KOEL 1ZE REURDEY ROCK (fl.) 701Al DEPlI 

l-5-67 11-5-87 E.D.1. MOBILE B57 6.5” 8.0 2.0 10.0 
3RE RECOVERY (IT./%) CORE BOXESSW’LESEL. TDF CASING RCVND EL. EPIHIEL. GROJND UATER EPTWEL. TOP 01 ROCK 

4.7/47 5 
a.w II/~? 8.0/ 

I 

AMPLE YMMER UEIGHi/FALL pASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY: 

NC 

:. :i 
.i 
L: ;: i’ 
z 

NOTES ON: 
ELEV. 

IN 
T 

L 

I 
E 
: 

- 

3 

DESCRIPTION LINC CLC\SSIFIC~~ION WaTER LE”ELS, 
WATER RETURN. 

i 
CHRRACTER OF’ 
DRILLING. ETC. 

- 
_._ _._ _ _ 

z&L wnw 
rd 

6-10 FL with 6.5’ 

‘0.0-2.1 Ft. Silty GRAVEL, black broken 
bualt ~~81; looar, slightly damp. 

1.1-6.6 Ft. SILT weak red (I.W4/2) and 
ljgh: brown (7.5$R6/4l some rub-rounded 
aoft psbblrr, yrllo .~ 
brown; few pwce, of hard dark red New 
Bnmwick sandstone. EKMET reads 100 

E’,V ,at 0.5 FL. when 
.- a 0 Ft. deep. 

8.0 FL Groundwater 
obrmed. 

Bottom of borrholr at 10.0 ft. 
Borrholr backfilled with spoils, 11/S/67. 

I 

hcription and 
lassification of 
ampler by visual 
xwnination. 

-ii IOLE NO. 

1118R 
iPLlT SPoo11; ST = SHELBY TUBE; : 
!NNISOH: P = PITCNER; D = OTHER1 174 Essex St. (LODI) 

II-14 



GEOLOGIC DRILL LOG r 
ROJECl 

FUSRAP i 

JOR NE. ISHEll NO. IHOLE WC. 
4501-138' I 0; I 1 

/ 
112lR / 

iSiTE pRDINAlES PUCLE fRD( HOR:Z6EAPIii; , 
I 174 Essex St. (LODI) I N 2,337 E 4.267 I Vertical ! 

I - _ - - - - , 

I” 

EGUW CWPLEiED RILLER 

P 

RiLL MAKE AH0 KDEL IZE VERBURDEN ROCK (fY.1 1101~~ DEP?W 

11-6-87 11-6-87 E.D.I. MOBILE B-57 6.5” P 9.5 0.5 I 10.0 
ICORE RECOVERY (fl./X) CORE BOXESSWPLESIEL. TOP USING 

5.2152 5 1 r 

RCUUD EL. P)Ii/EL. GRWWD WATER 

/ P 

EplWEL. TOP Of ROCK 

9.51 
/SAMPLE HAMHER YElGHT/fALL ICASIYG LEfT 1W HOLE: DIA./LEYGlii ‘LOGGED 81: 

I D. Harnish 
I I I 

L 
P 

7s 
g 
r;; 
6tli 
%ci - 

N( 

E 

a 
gsc 
J c - 

ez* .ll.li 
- : 
- 

ELEU. Y DESCRSPTION LlND CLASSIFICRTION 
‘OTIS ON: 
IQTER LEVELS, 
ICtTER RETURN, 
HARRCTER OF 
RILLING, ETC. 

5 = SP 

Botrom of bornhole at 10.0 ft. 
Bonholm b~clQXl~d with spoil, 11/s/87. 

LI 2N; 5 XEL~Y w8E; 
= OEIIWISOH; P = PITCHER; 0 * OTHER Ii 

IDLE HO. 

1121R 174 Essex St. (LODI) 
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GEOLOGIC DRILL LOG 
.“O,,F, 10. .0, l . . ..7*0. “DL. .a. 

FUSCIRP- M\65 - \q\\.\ZS \ op \ M\S~IIF 
I,. ,.sOO.c.#“.~., .“OL. ..0” “01,X. . ..“.“. 

L : 1 :i :: 
I 

: : ??’ 
, 



Pl 
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i 
? i 
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- 

F\ 
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3 1.1 

30.3’ 



?fl 
GEOLOGIC DRILL LOG 

C.O,.CI 10. “0. .“I., IO. “OS.. “0. 
FUSRRP- M\hS - \q9\43 1 O’ \ M\Wl3 P **al.. *“D-*0”,*. . . ..I I. 1 

J .I 

h 



CHFIRACTER OF 

2.6-2.9 Ft. Silt, black. 

2.9-3.1 Ft. Silt, black interlayered with 
dark brown lilt. 

16.0 Ft. 5 Ft. of 
sand-surge in ru5en 
GJ iGJra aimp!rr. 
Augered 16-23 ft.. 
describing cuttinp. 
18 Ft. Some gravel. 

Sand 18-23 ft. 

10.7-12.5 Ft. Fir-grainad. 

12.5-12.8 Ft. Medi~~~~tined. 

12.8-15.0 Ft. Couu-grained, some round 

12.0-12.2 Ft. Brow&h ycllo~ with low 
density plant material mucd m. 

14.0-15.5 Ft, Rcddiah brown, 
medium-rramed. 

15.5-16.0 Ft. Came-Fined, U=vellY, 
channel rurd. 

II-25 



DESCRIPTION ClNU CLASSIFICATION 

Water r0.e to 6.0 
k, loft, bluirh 

ENMET alarm ~300 
pprn, 5 ban LEL, 6 
in. down 10 ft. hole. 

Ft. Sand. dark reddish eray 
2), very fine-grained. 

9.6 Ft. Thin bed of medh.un-6rained sand. 



WtER RETURN, 

II-27 



GEOLOGIC DRILL 1 
ITE 

= DENNISON; P = PITCHER: 0 = 

5. 

10 

NOTES ON: 
DESCRIPTION FtNO CLASSIFICATION uaTER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ET1 
Borcholc advanced 
O-10 Ft. using 6.5 
ad. hollow-stem 

0.0 - 2.8 Ft: Gravdly lilt, dusky red 
(5R3/2), nunor fine-pained aand and black 
dt mtrrbedq gravel ” Brunswick 

%%lOgiCllly 
wnplcd and 

#andr:one. rmma-log l d by 

a.842 Ft. Silt matrix ir brown 
&iA-Eb&, In1 

(lOYRI/S). 
I- 

I 2.3-3.5 Ft. Silt, black, soft. II I 

Bottom of borehole a! 10.0 Ft. 
Borehole bsckfillcd with apoilr, 11/16/87. 

80 Industrial Rd. (LODI) 
HOLE NO. 

1138R 

Description and 
cludficrtion of 
roils by visual 
rxamimticn. 



GEOLOGIC DRILL LOG 
PRCJECT /JOB 110. JSHEEi WO. HOLE WO. 

FUSRAP 14501-138 1 Of I 1139R 

NOTES ON: 

Ft. Gravelly all!, very dusky red 
S/Z), court-eruncd 6nvel of 
ick sandstone, soft, damp. 

2.744 F;. Silt, mixed pyirh grown 
(loYRS/l) md weak rea, root ptecer. 

l hole at 10.0 ft. 
filled vith spoils, U/16/87. 

II-29 



GEOLOGIC DRILL LOG 
PROJECT JJOQ MO. JSHEEl MO. )HOLE NO. 

FllSRAP i4501-13d I of I 1 ll4lR 
ITE LAHGLE FRW HORl ZEEAR ING 

80 Industrial Rd. (LODI) N I.925 E 1.729 Vertical 1 -- 
IGlJIl CWPLETED RILLER RILL MAKE AND WCOEL SIZE VERBURDEN ROCK (F?.) TOlAL D 
I-17-x711-17-87 P E.D.I. MOBTLE B-S7 6 3” ll-.fl . _ _ ._ _ _ - , -.- ( --.- __.” 
IRE RECOVERY (FT./Xl CORE BOXESSAMPLESEL. TOP CASiHG GRWND EL. EPTWEL. TOP Of ROCK 

7.4/74 
V~PLE IIAWIER UEIGKl/FALL 

I s 

P:I(IEL. GRWHD YATER 

/ / 
CASING LEFT IN HOLE: DlA./LENGTli LOGGED BY: 

ma+ 
N( 

- 
1 

gc 
J c 

LLEU. 

E 

E 
f: 
0 

DESCRIPTION AND CLFtSSIFICWION 
b JOTES ON: 

r=-- 

L JFITER LEVELS, 
1 JPTER RETURN, 
WQRCICTER OF 

: DRILLING, ETC. 
Borehole l dvmccd 
D-10 Ft. urine 6.5 in. 
0.d. hollow-stem 

%%iogic*lly 
wnpled and 

% 
amnwlogged by 
MA-Eberhnc, Inc. 

; = SP 
= DENNISON; P = PITCNER; 0 = OTHER1 

6. 

10 

0.0-2.0 Ft. Crwrlly milt duk brown 

b (1 
lOYFL2 3 topsoil mixed vith ycllowi8h 
mwn dty msnd, ~vcl ia dwky red 

Brunswick ahale. 

X0-2.4 Ft. Gnvally silt, very dusky red 
(7.5R2.5/2) decomposed Bnmrwick shale 
and mndttone vith angular randttona and 
shale mavel. 

1.4-2.6 Ft. Silt, ycllovirh brown silt 
with 0.1 Ft. thick layer of yellowish white 
gilt. 

2.6-3.3 Ft. Silt, mixed vcy dark brown 
and Crryiah brown, root cut, iron-oxide 
stained, dintutbad mtcrlal. 

4.0-4.9 Ft. Light bmrniah gray (lOYR6/2) 
mmn thl” beds of &Tay clay. 

9 - 10.0 Ft. w.jSg, ML). 
?ine-&ma, uncry mrerc-ea aa, we&. 

6.9-6.0 Ft. Brown (7.5Y%~/4). 

8.0-10.0 Ft. Dark nddiih pray (SYR4/2). 

ottom of bonholc at 10.0 Ft. 
orehole backtilled with apails, 11/17/87. 

10.0 Ft. EhWET 

Ascription and 
clu8Mcatien of 
#oiL by visual 
examination. 

80 Industrial Rd. (LODI) 
NOLE NO. 

1141R 



L SlT L 
BEG 

.C 1, 
COR 

JOE NO. SHEET WO. HOLE NO. 

GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP ! 4501-13 I OF I 1143R 
E CWRD1NA7ES NILE FRCM HORI~EEARING 

80 Industrial Rd. (LODI) N 1.923 E 1.535 Vertical I _-_-_- I 
UN COMPLETED RILLER RILL KAKE AND CKOEL SIZE ERBURDEN ROCK (FT.1 TOTAL DEPlH 

-17-87 I-17-87 E.D.I. MOBILE B-57 6.5” 12.2 1.8 14.0 
.E RECOVERY (fl./X) CORE BOXESSAWPLESEL. TOP CASING GRWND EL. 

11.0/79 7 
P)llIEL. GRWND YATER EPlH/EL. TOP OF ROCX 

/ 12.2/ 
(PLE HAMMER YEIGHT/fALL kASlNG LEfT IN HOLE: DIA./LENGTH [LOGGED 37: 

= DEU 

L 
LIT 
II.5 

2 

t > 
i g! 
,03 
3 fJE 
’ YU 
d’ a 

G 

1-4-1 

6-15 
.0-u 

20-2 
20 

375 
.7:20 

m - - 

5 

- 

SPmM; ST = SHELBY 1 

- 
- 
ai s - 

ON; P = PITCHER; 0 = OTHER] 

NC 

LEU. 

)NE 

=r== 
e - 

i 

- 

s- 

10. 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WQTER LEVELS, 

WATER RETURN, 
CHM?FICTER OF 
DRILLING, ETC. 1 
Borcholc ndvnnced 
O-14 Ft. using 6.5 in. 
o.d. hollow-stem 

0.0-0.7 Ft. Silt, dark brown, some dusky 
nd Bnmrwick gravel. 

0.7-4.8 Ft. Sand. yellowish brpwn 
~~~~R~~t$wif&ryom~ker Iron-oxide %MA-Eberlw Inc. 

amma-logeed by 

. - * . 

4.8-6.7 Ft. Strong brown (7.SYR4/6). 

6.7-8.0 Ft. Silt, reddirh frray (SYRS/Z). 

8.0-Q.? Ft. Brown (lOYR4/9) silt, aand ir 
vcak red (7.5R5/2). 

‘0.7 - 12.2 Ft. &UQ (SMj. +W 
r 

(lOYR4/3), s~rnc flrvc , ah’, wet. 

9.7-19.6 Ft. Medium- to coarse-tined, 
round piru, mme rubrounded paveI. 

I 
13.0 Ft. Top of 

10.6-12.2 Ft. Very fine-grained. wcatbered bedrock 

7 

Bottom of boreholc at 14.0 ft. 
Borcholc backtilled with spoils, 11/11/87. 

- 

Description and 
clauifieation of 
hlr by visual 
examination. 

i HOLE NO. 

I 1143R 80 industrial Rd. (LODI) 

x1-3 1 



GEOLOGIC DRILL LOG 
PROJECT JOE UO. JSHEET HC. HOLE WC. 

FUSRAP 4501-138 1 01 1 IlJlR 
PGLE FRW HOPl-f.BEARlWt 

RILL HAKE AIlD H(OOEL 

D. Harnish c 

!LEU. 
ITES ON: 
STER LEVELS, 
2TER RETURN, 
-lARACTER OF 
?ILLING, ETC. 
orehole advanced 
-20 Ft. using 6.5 in. 
.d. hollow-stem 
ugcr. 
.diOl~giC-Ally 
hmplrd md 
amms-logged by 
.MA-Ebcrlme, Inc. 
-6 Ft. 
&tab-sampled tram 
uger flight. 

‘E 
8 
- 

5. 

10. 

15. 

20 

DESCRIPTION AND CLASSIFICATION 

0.0-1.0 Ft. Silt, duk brown (lOYR3/3), 
humu ropaoil. 

6.7-7.8 Ft. Finely interbedded. 

5 
15-27 

1-21 
27-42 

I 

\ 
I 7.8 - 8.9 Ft. u. Greenish gra 

(SYS/l), fine-grained, saturate I . 

18.0 - 20.0 Ft. WI?ATlilSE&D 1 .8.0 Ft. Top of 
BEDROCK. i vearhtred bedrock. 

Bottom of borehole at 20.0 ft. 
Borcholc bskWlcd with spoila, 11/17/87. 

1 

I 
r 
I 

i t 

Dcxripticn md 
:lurif1cati0n of 
milr by visual 
uamination. 

I 
I 
HOLE NO. 

1144R s = SP spew; s 
80 Industrial Rd. (LODI) 
II-32 

= DEHHISOU; P = PITCHER; 0 c OTHER/ 



Hole caved in to 3.0 
Ft. deep. Cleaned ou 
twice to 6.0 Ft. but 

Borehole backfilled with spoils, H/17/87. 

j = SPLIT SPOON; ST : SHELBY TUGi; 
I s’rq = DENNISDN; P = PITCHER; D = OTHER; 80 industrial Rd. (LODI) 

HOLE NO. 

1145R 
II-33 



GEOLOGIC DRILL LOG SHEEl NO. HOLE NO. 
FUSRAP 1 Of 1 1146R 

ITE 

N 1.793 E 1.806 
RILL KAKE AND HCOEL SIZE VERBURDEN 

MOBILE B-57 6.5” 12.0 
EPTHIEL. GRWND UATER EPlH/EL. TOP OF ROCK 

/ 
/ 

LnPLE HAMMER UEltHT/FALL CASING LEFT 1~ HOLE: DIA./LENGTH )LO~GED 6~: 

S 

BI 

1 
Cl 

S, 

.a 
: 

B 

z 

-i 

7 . 

E 

6 

s 

NO 

- .-.. 
ILEU . 

3TES ON: 
QTER LEVELS. OESCRIPTION RN0 CLRSSIFICQTION 
GTER RETURN, 
HQRACTER OF 
RILLING, ETC, 

0.0 - 7.6 Ft. ,$ilh CFLAm (C W). 

2.0-6.0 Ft. Brunwid smdvtone avel 
with mixed ailtr: very dusky red, r ark 
gray, dusky red. 

,orehole advrnccd 
-12 Ft. using 6.5 ir 
.d. hollow-stem 

%%dC~lly 
bmpled and 
mum-log rd by 
‘MA-Eber me. Inc. F 
-2 Ft. Grab ramp1 
mn auger flights. 

6.0-7.5 Ft. Bmrlt g-ravel. 
-8 Ft. Grab sampi 
?om auger flights. 7.5 - 10.0 Ft. &$J-Q (SP). Greenish gray, 

very the- an madsun-grained 
intcrbcdded. 

-10 Ft. Sample ha 
:,Crmmal odor; greed 

2.0 Ft. EWM. 
cads 200 ppm III . 
o open hole. 
O-12 Ft. Sample i 
aturrred. 

Bottom of borehole at 12.0 Ft. 
Borcholr backfilled with spoils, 11/18/87. 

>ucription and 
:lurification of 
nils by visual 
rxaminrtion. 

ST = SHELBY TUBE;T OLE HO. 
1146R 

; = SPLIT 
80 Industrial Rd. (LODI) 

II-34 

s OEWHIBC4l: P I PITCHER; 0 = OTHliRl 



0.0-4.0 Ft. Silty gravel, duky red 
Bnmrwick #andatone, broken angular pieces, 
nome bualt pave\, p~esu of glass; silt 
ir gnyih brown. 

4.0-6.0 Ft. Gravelly silt, grayish brown 
(lOYR5/2), picou of Brunswick sandstone. 

E-10 Ft. Sample has 
chemical odor. 

Bottom of borehole at 10.0 Ft. 
Borehole backfilled with apoiln% ll/lS/St. 

i = SPLIT SPOON; ST = SHELBY TUBE: SITE HOLE NO. 

a OEHHrSOW; P = PITCHER; 0 = OTHER 80 Industrial Rd. (LODI) 1147R 



I GEOLOGIC DRILL LOG (rnu*cL’ ‘Al.. 
I mnn l&-L. 

I 
JOB NO. 

d 

SHEEl NO. HOLE R3. 
-..e- - 

4501-13 I 01 1 1 lARl? I F USKAP 
31 IC COORDINATES 

80 Industrial Rd. (LODI) 

k;,,.,7,~~~:~~~,rJLLER ,,/, 

, -- .-a* 
NGLE FRCM HORI BEARIB’ Y 

h! 1.849 E 1.756 
RILL HAKE AND l!CDEL 

Vertical --( 
SIZE VERBURDEH ROCK (F1.1 TOTAl 

MOBILE B-57 
CORE RECOVERY (FT./%) CORE BDXESSAMPLES’EL. TOP CASlUG GRWHO EL. 

6.5” 8.0 

14 I 

I 8.0 

2.4/30 
P)H/EL. GROUND L!kTER EPTH/EL. TOP OF ROCK 

ISAHPLE HAMMER WEIGHT/FALL ICASING LEFT IN HOLE: DIA./LENGTH 
/ 

ILOGGED BY: 
/ 

1 Ibs./ 3 gl& 

- 

:. 
0; 
A 

- 

10 

i 

2-4 

16 
1 27 

P 

ELEI 

- 
aio 0 

L, 
TER 
jSUR 
STS 
. . 
;‘1 ! 
:y i 
7 .n 

m :  

‘E 
-. 

c, 
-Ii 

-. 

~..._.. ------, 
WFITER RETURN, 
CHARACTER OF 
DRILLING, ETC 
Borehoh advanced 
O-10 Ft. using 6.5 i 
ad. hollow-stem 

Ily silt dusky red 
Band, broken rrave~ or 

ran*stonc. 

brown (lOYR5/2), 

7.1-8.0 Ft. Grayish brown (IOYR5/2) 
becominc yellowish brown downward. 

Bottom d borehole r: 8.0 ft. 
Borehole backiillcd with ~poih, 11/18/87. 

cscription and 
assifrcation ol 
Bils by visual 
rsmination. 

a 

DLE HO. 

1148R 
= SPLIT SPDO SHELBY TUBE; 1 

= DENNISOH; P = PITCHER; 0 = DT,,ERl 80 Industrial Rd. (LODI) 
II-36 



NOTES ON: 

O-2 Ft. Grab sample 
from auger flights. 
O-O.5 Ft. is loading 
dock cement slab. 

II-37 



- 

GEOLOGIC DRILL LOG 
PROJECl JO6 NO. SHEET NO. HOLE NO. 

FUSRAP 4501-13 1 OF ] 1157R 
ITE CDORDINATES NtlE FRW NORlZBEARlWG 

80 Industrial Rd. (LODI) N 1,791 E 1.751 Vertical 1 -__--- 
RlLL HAKE AND WCOEL SIZE VERBURDEN 

MOBILE B-57 6.5” 12.0 I 

ROCK (FT.1 

RCUND EL. P;H/EL. GROUND WATER EPTHIEL. TOP OF ROCK 

I I 
CASING LEFl IN HOLE: DIA./LENGTH (LOCCED BY: -, 

NC 

- 

! 
iZZ 

I 

T 
D. Harnish ( 

L-3-5 11 

II 
24-12 

9 
1;-22 

: SHELBY TUBE; 1 
= DENNISON; P L PITCHER; 0 = OTHER/ 

:LEU. 

:E 

DESCRIPTION F)NO CLASSIFICATION 

0.0 - 7.5 Ft. GHA 
SIIiULX~,ML~MT. ” 

n .Gnc& 

0.048 Ft. Silt, mixad duky red, prayirh 
brown, minor black. 

2.8-4.0 Ft. Silty grwtl cement, 
Bntnwick amdrtont, black rock. 

,3.D Ft. So& white powder. 

4.0-6.3 Ft. Gravel1 rilt, mixed very 
dusky nd (SR2.6/23: grry black. gravel is 
Brwtwick 8md8tonc, pruhtc. schist. 

i.:-;.; g:. Black lilt, with gray land 
.-. , 

7.3-7.5 Ft. Sand, dark greenish grry, 
fine-gninrd. I 

NC 
WC 
WI 
ct 
Df 

Bottom of bonholc at X2.0 Ft. 
Borcf~olr brck!illed with apcilr, 11/20/8i. 

80 Industrial Rd. (LODI) 
II-38 

ITES ON: 
?TER LEUELS, 
STER RETURN, 
4ARACTER OF 
?ILLING, ETC. 
orehole advanced 
,12 Ft. using 6.5 in. 
d. hollow-atam 
rgcr. 
l diologicrlly 
mplcd and 
unmr-logged by 
MA-Ebcrlmc, Inc. 

.2 Ft. Grab sampir 
m-n auger t-lighrs. 

3-7.0 Ft. HP-?60 
ye, elevated readml 
#I sample. 

.O Ft. Groundwa:c 
#brewed. 

description and 
lurifxation of 
oils by visual 
ramination. 

4 
HOLE HO. 

1157R 



SA 

E 
:: 
. 

E 
ii? 
S 

3 

3 

S 

S! 
D 

GEOLOGIC DRILL LOG 
PROJECT JO6 NO. 

I 
SHEEl NO. HOLE NO. 

FUSRAP 4501-138 I Of 1 1158R 

DESCRIPTION AN0 CLRSSIFICATION 

2.6-5.1 Ft. Silt, rcddiah brown (5YRS/4). 

4.240 Ft. Silt reddish gmy (5YR5/2), 
bcdn 3-10 mm thick. 

80 industrial Rd. (LODI) 
II-39 



GEOLOGIC DRILL LOG 
ROJECT JO6 WO. 

FUSRAP I 
ISHEET NO. HOLL NO. 

4501-138 I OF 1 1159R 
ITE )CWRDlNATES ,ANCLE FRffl liORl7,6EARlNG 

80 Industrial Rd. (LODI) N 1.654 E 1.561 I Vertical 1 _--_-- 
EGUH COClPLETED RILLER RILL HAKE AND CK)DEL SIZE MRBURDEN ROCK (FT.1 

I-20-8711-20-87 E.D.I. MOBILE B-57 6.5” P 12.0 
IRE RECOVERY (FT./X) CORE BOXESSAblPLESEL. TOP CASING GRWND Et. Py/EL. GROJND WATER EPTH/EL. TOP Of ROCK 

8.6172 / I - 
@lPLE JiAW4ER L!EIGHT/FALL CASING LEFT 1~ HOLE: DIA.ILENG~JI ILOGGED BY: 

D. Harnish 9% 

; = SPI SPCON; ST = SHJ 

‘RE! 
TE 

= DEHHISON; P = PITCHER; 0 = OTHER1 

ILEU. 

.E 
- 

DESCRIPTION RN0 CLASSIFIC~ITION 

L / 
1.3 - 2.4 Ft. D (CL). Black. 
L / 
2.4 - 4.3 Ft. q (ML). ,Grayish preen, 

minor iron-ou e mottlmg. 

4.3 - 12.0 Ft. W urd SUT (SP, ML). 
Gray and grayish brown, fme- to very 
fme-grained, mtcrbedded. 

G&JtF’. Sand, very dark pay, some 
I . 

4.7-6.2 Ft. Sand md silt, gray. 

6.2-6.7 Ft. Sand. grayish brown (2.SY5/2), 
subangular grains. 

6.7-6.0 Ft. Silty amd, dark grayish brow 
(2.5Y4/2), saturated. 

8.0-8.7 Ft. Silt, light grayish preen. 

6.7-12.0 FL Sand, duk brown (lOYR4/3), 
,omc dlt, aaturatcd, liquefied. 

Bonom of borehole at 12.0 Ft. 
Borehole backfilled with spoils, 11/20/K. 

IOTES ON: 
JQTER LEVELS, 
JATER RETURN; 
:HfiRACTER OF 
JRILLING, ETC. 
Borrhole advanced 
2-12 Ft. uring 6.5 in. 
2.d. hollow-stem 

F?%ic.gic*lly 
lampled l d 

F 
amma-logged by 
MA-Ebcrune, Inc. 

1.3-2.4 Ft. Strong 
dierel odor to silt. 
ENMET reads 300+ 

L 

Description ahd 
eluaificatron of 
roilr by visual 
usminrtion. 

80 Industrial Rd. (LODI) 
II-40 

) 1159R 



DESCRIPTION AND CLASSIFICGITION 

6.640 Ft. Some interbcdr of fine-grain 

80 Industrial Rd. (LODI) 



GEOLOGIC DRILL LOG 
ROJECl 

FUSRAP 
TE JCWRD I NATES NGLE FRW HORIZBEARING 

N 1,790 E 1,580 [ Verlical I ---a-- 
RILL HAKE AND KOEL SIZE VERBURDEN 

MOBILE B-57 6.5” 10.0 
TOP CASIHG ~GRWND EL. @PTH/EL. GRWND UA~ER 

5 = SP r SPmn; 5 
= DENNISON; P = PITCHER: 0 z OTHER 

I 

PF 

NC 

LEU. 

IN’ 

T 

4.5145 
/ 

HPLE HAWIER YE 1 GHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY: 

DESCRIPTION W4D CLRSSIFICATfCN 

0.0-3.6 Ft. Gravelly silt, dark brown, 
r+diah bmvn, light prryirh brown, broken 
pgy~f cement, Brunswck sandstone, 

3.5-4.0 Ft. SILT, black, soft. 

4.0-4.1 Ft. SILT, grayish rd. I 
4.2 - 10.0 Ft. Satr,SAKD an+ SILT (SM, 

ML). Dark rown necoming brown 
downward, m:% very fine-grained. F hb 

4.2-7.9 Ft. Silty amd, maarive, 
unconsolidrtrd. 
7.3-7.5 Ft. Silt, dark grayish brown 
(!uY4/2). I 
7.5-10.0 Ft. Sand brown (7.5YR4/2), few 
S-10 mm silt interbcdr. 

Bottom of borehole at 10.0 Ft. 
Borehole bukfrlled with apoilr, 11/23/57. 

80 Industrial Rd. (LODI) 
II-42 

IOTES ON: 
IATER LEVELS, 
IPTER RETURN, 
:HARACTER OF 
IRILLING, ETC. 

xrnole advanced 
10 Ft. wing 6.5 in. 
d. hollow-stem 

Zi%iOgiic~llY 
mplrd and 
unma-log cd by 
MA-Eber me, Inc. k 
.4 Ft. Grab sample 
om auger flight. 

.lO Ft. Sample had 
:r1e warcr. 

3.0 Ft. EhWET 
sds 80 ppm, 70% 
$4.6’ into open 

)crcription and 
:lzuMcation of 
loilr by visual 
uaminarion. 

a 
HOLE NO. 

1161R 



4.0-U Ft. Brown lilt mixed in. 

5.040 Ft. Gravel. 

12.0 Ft. ENMET 

80 Industrial Rd. (LODI) 
II-43 



GEOLOGIC DRILL LOG 
PROJECl JO8 WO. JSHEET NO. ‘HOLE NO. 

FUSRAP 4501-138 1 01 I 1163R 
ITE (COORD I WA1 ES KNGLE FRW HORIZBEARING 

CASIWG LEFT 1~ HOLE: DIA./LENGYR ILOGGED BY: 

L.? 3-a-14 

-I-- 
11 

S = SPLIT SPWN; ST = SHELBY TUBE; 1 
= DEHMSOH; P = PITCHER; 0 = OTHERj 

D. Harnish 

DESCRIPTION FIND CL~SSIFICRTION 

8.1 FL. Thin rilt bed. 

9.6 Ft. Thin silt bad. 

)TES ON: 
&TER LEVELS, 
ITER RETURN, 
WRACTER OF 
1ILLING, ETC. 
mrholr advanced 
10 Ft. using 6.5 in. 
d. hollow-am 

:%Ci&i~~lly 
mplcd and 
mmr-log 

k 
cd by 

MA-Eber me, Inc. 

Bottom of boreholr at 10.0 Ft. 
Borehole brckfillrd with spoils, 11/23/87. 

)cscription and 
larrificrrion of 
oils by visual 
xaminarion. 

80 Industrial Rd. (LODI) 
II-44 

OLE HO. 

1163R _ 



GEOLOGIC DRILL LOG 
PROJECT JOB NO. 

FUSRAP I 

ISHEEl NO. HOLE NO. i 
4501-138 1 of 1 1164R 

ITE CWROIHATES ANGLE FRW H~RIZBEARIHG 
80 Industrial Rd. (LODI) N 1.798 E 1.512 I Vertical I ------ 

itUN CCMPLETED RlLLER RILL WAKE AND llCOEL SIZE VERBURDEH ROCK (F?.) TOTAL DEPl h 
l-23-8711-23-87 E.D.I. Mobile B-57 6.5” P 10.0 10.0 
IRE RECOVERY (FT./X) ICORE BOXESISAHPLESJEL. TOP CASING ~GRCUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP Of ROCK I 

5.7/57 1 5 1 I I I 
WPLE HHER WEIGHT/FALL (CASING LEFT 1~ HOLE: DIA./LEN~TH LOGGED BY: 

D. Harnish 7‘1 4 

ELEU. 

INI 

T DESCRIPTION PlNO CLASSIFICATION 
NOTES 
WATER 
WATER 
ct 
DF 

ON: 
LEVELS, 
RETURN. 

-4-6-t 

i 
i2 

iQRAClER OF’ 
?ILLING, ETC. 
wehole advanced 
,lO Ft. using 6.5 in. 
d. hollow-stem 

2o%ilogicslly 
vnpled and 
wna-leg~cd by 
!&AA-Ebcrlme, Inc. 
.6 FL Sample is 
Lturated. 

de caved in to 5 0 
t. 

Bottom of borehole at 10.0 Ft. 
Borehole backfilled with spoils, 11/23/87. 

)ucription and 
:lurifisation of 
oilr by visual 
aaminrtion. 

IOLE HO. 
1164R 

Y TUBE: 
= DENNISOH: P = PITCHER; 0 = OTHER 80 Industrial Rd. (LODI) 

II-45 



GEOLOGIC DRILL LOG 
PROJECT JO6 ti0. HOLE NO. 

FUSRAP I 
JSHEEl NO. 

4501-138 1 OF 1 1165R 
ITE COORDIWATES r(GLE TRW HORIZBEARIWG 

80 Industrial Rd. (LODI) N 1.877 E 1.511 
r 

Vertical 1 _----- 
ECUN CCHPLETED RILLER 

I-23-87jl-23-87 E.D.I. P 

RILL HAKE AliD mCX)Et SIZE VERWRDEY 

Mobile B-57 6.5" 8.0 
rOCX (FT.1 (10lA;.Dd(l 

ORE RECOVERY (FT./Y.) CORE BOXESSAHPLESEL. TOP u\PIWG GRUJWD EL. 

4.5/56 4 
Py/EL. GRUJWD WATER 

P 

EPTWEL. TOP OF ROCK 

I 
AMPLE HAHMER VEIGHl/FALL ICASIkhi LEFT 1H HOLE: DiA./LERGTn /LOGGED BY: 

s = SPI BP0 
= DEHHISON; P = P ‘ITI 

L 
P 

- 
I 

!:c 
J c - 

- 
: SHELBY 
YER; 0 = 

E 
-. 

e ’ 
i32 
- :r 

TUBE; ! 
OTHER, 

NC 

CLEU. 

L 
z 
8 
- 

5. 

D. Harnish ’ 

DESCRIPTION FlNC CLK5SIFICMTON 

0.0 - 3.8 Ft. atv SAND IF- @hi). 

0.0-0.7 Ft. Dark brown (lOYR9/3) topsoil. 

0.7-8.8 Ft. Brown (lOYRs/S) with 
iron-oxide mottling which mcrcares 
downward to a pelranivr rtain, very 
fine-grained. r \ 

3.8 - 4.4 Ft. Silh SANJI 

I . 
(FILL 7) (SM). 

ii?‘, thin beds with black silt, reworked 

Bottom of borchole at 8.0 Ft. 
Borehole backfilled with spoils, 11/23/87. 

80 Industrial Rd. (LODI) 
II-46 

ITES ON: 
$TER LEVELS, 
3lER RETURN, 
4FIR~CTER OF 
ZILLING, ETC. 
orehole advanceo 
.8 Ft. using 6.5 in. 
d. hollow-stem 

3%OgiCdlY 
mpled and 
rmms-logged by 
MA-Eberhnt, Inc. 

de caved in to 6.0 
t. 

)cwiption and 
.la.mficstion of 
oilr by visual 
uamimtion. 

IOLE MO. 

1165R 



DESCRIPTION AND CLASSIFXCFiTIDN 

3.0-4.0 Ft. Silt, mixed reddish brown, 
blrck, ycllovirh brown, and brown, 
horisontllly interlayered. 

4.0-6.7 Ft. Silt, mixed dark gray, gray, 
vith piece of grayish green and black 
gilt, minor yellowish brown sand. and wood. 

6.0 Ft. Weed with tarry black coating. 

Description and 

= DENNISON; P = PITCHER; D = OTH 80 Industrial Rd. (LODI) 
II-47 



GEOLOGIC DRILL LOG 
PROJECT 

I 
JOB WO. SHEET NO. HOLE E3. 

FLJSRAP 4501-13 1 01 1 IISSR 
:I TE COORDINATES NGLE FRW HOR12J6EARIN 

Industrial Rd. (LODI) N 1.904 E 1.940 Vertical --- 
IEGLIN CWIPLETED RILLER RlLL MAKE AND MCOEL SIZE VERBURDEU ROCK (FT.) TOTAL DEPll 
12-2-87 12-2-W E.D.I. MOBILE B-57 6.5” 10.0 10.0 
LORE RECOVERI (FT./XI CORE BOXES’SACIPLESEL. TOP CASlHG ROLlNO EL. EPTH/EL. GROUND WATER EPTHfEL. TOP OF ROCK 

5.4/a I 5 I 
P / 

/ 
,AHPLE HAMMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILOGGED 8~: 

- 
N; 5 

Oi n. 

i 

SHE :LBY 
= DENNfSON; P = PITCHER; D = OTHER; 

ELEU 

D. Harnish 

DESCRIPTION AND CLASSIFICATION 

0X1-0.5 Ft. Gravel, broken basalt. 

I 0.3-1.0 Ft. Gravel, dusky red Brunrwick 
sandstone. 

I l.O-4.5,Ft. Silt, rqyish brown (IOYRSJZ), 
small piecer of re drsh brown and black 

n 

mixed in at top, black olive green and 
green mixed in through the rest. 

4.3-5.3 Ft. Rock, metamorphic rock cobble. I L , 

beddinE. 

6.0-10.0 Ft. Wet. 

8.0-10.0 Ft. Faint laminoc. I 

Bottom of borehole at 10.0 Ft. 
Borehole backfilicd with spoils, 12/Z/87. 

Industrial Rd. (LODI) 
TLAQ 

K’TES ON: 
JFlTER LEVELS, 
JFITER RETURN, 
:HWRCTER OF 
IRILLING, ETC. 
Borehole advanced 
O-10 Ft. using 6.5 in 
ad. hollow-stem 

KXlogically 
sampled and 

amma-log 
5 B 

cd by 
MA-Eber int, Inc. 

4.3-5.5 Ft. Possible 
glacial erratic. 

8.0 Ft. ENMET rcac 
~300 ppm 6” into 
open hole. 

No free water in 

Jescripticn and 
classification of 
roils by visual 
examination. 

HOLE NO. 

1188R 



JOB NO. SHEET NO. HOLE Y3. 
GEOLOGIC DRILL LOG 

PROJECT 

FUSRAP I 4501-13 1 OF I 1195R 
ITE CWRDINATES HGLE FRW HORI~EEARING 

80 Industrial Rd. (LODI) N 1,733 E 1,705 Vertical ( -me--- 
EGUN CDnPLETED RILLER RlLL MAKE AND MCOEL SIZE VERBURDEN ROCK (FT.1 TOTAL DEPIt 

2-4-87 12-4-87 E.D.I. MINUTEMAN 6 S” P 12.0 12.0 
3RE RECOVERY (FT./X) CORE BOXESSAMPLESEL. TOP CASING GRWND EL. 

2.9125 3 
Py/EL. GROUND L'ATER EPlH/EL. TOP OF ROCK 

I / 
AMPLE HAWIER '&1GHT/FALL CASING LEFT IH HOLE: DIA./LENGTH ILOGGED BY: 

n. = 
F 

ELEU 

E = 

F 
il 0 

D. Harnish 

NOTES ON: 
ZESCRIPTION AN0 CLfiSSIFJCATION WPTER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

- 0.5 Ft. CONCFlET~ r Bor_ch>lc advan_ccd b 
-. 

5 - 4.0 Ft. Gnvellv SILT 
EpJl (GM-ML, ML, OL,.- 

0.5-U Ft. Gravelly rilt, dark reddish 
brown (5YR3/2), round cobbles. 

1.3-2.0 Ft. Silt, gray mixed with very 
$aAnr.y (7.5YR3/0) and dark rcddlrh 

0 il - 

I& 
Y 0 
By 
K 

26 

f 
9 

4 

D 

TS 

w/ 
=RE 

lf 
x 
Ii 
i 

zz 
5” - 

- 
SHi 

5 

10 

2.0-4.0 Ft. Gravelly lilt, dusky red 
(2.5YFt3/2), pvcl I) Brunnvick randstone 
and ahale, nit II soft. 

2.5-2.7 Ft. Minor black and very dark gray 
(‘I.SYRS/O) silt mixed in. 

3..zAZinft. Light olive gray lilt (5Y6/2) 

0 - 6.0 Ft. Silt? SAND fFlLL?] (SM). 
Brown,some round grwel. R 

damp. 

11.1-12.0 Ft. Brown (lOYR4/3), 
medium-grained with some gravel, 
saturated. 

ottom of borehole at 12.0 Ft. 
orehole backfilled with spoils, 12/4/87. 

lcscription and 
lusifieation of 
ailr by visual 
xsminstion. 

OLE NO. 

1195R 
= SPI 

= DENNISON; P q PITCHER; 0 = 80 Industrial Rd. (LODI) 
II-49 



GEOLOGIC DRILL LOG 
PROJECT JOB NO. SHEET NO. HOLE NO. 

FUSRAP 4501-13 1 Of 1 
iITE 

1202R 
CCORDINATtS NGLE FRW HORli?BEARING 

SO Industrial Rd. (LODI) N 1.836 E 1.912 Vertical ( ------ 
IEGUN CCWPLETED RILLER RILL HAKE AND ClOOEL VERBURDEN ROCK (FT.1 TOTAL D 
12-2-87 12-2-87 G. Engel; BNI. INUTEMAN AUGE 8.5 
:ORE RECOVERY (FT./X) FORE BOXESJSAHPLESJEL. TOP CASING FRWND EL. 

I Y 8.5 
P_EPTH/EL. GRCUND WATER DEPTH/EL. Top OF ROCK 

ml; s 
P=P 

7.5/88 I 8 I / / 
MPLE HAMER biEICHT/FALL /CASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY: 

N( 

IOTES ON: 
IRTER LEVELS, 
IFITER RETURN, 
l+lFIRFtCTER OF 
IRILLING, ETC. 
3orehole rdvnnctd 
b-8.5 Ft. using 6.5 
n. ad. hollow-stem 

X&iCllly 
ampled and 

bYlTEkfK:,blync. 

ELEU s 

E 

DESCRIPTION FIN0 CLMSIPICATION 

i.0ia;8A6t) T (@Lk Pale red 
SR6/2 ‘mcrr cd wtt light brownish gray 

Bottom of boreholt at 8.5 Ft. 
Borchole backfilled with rpoil, 12/2/87. 

Description and 
durificrtion of 
loib by virual 
uamination. 

a 

80 Industrial Rd. (LQDI) 
lOLE NO. 

1202R 



GEOLOGIC DRILL LOG 
PROJECT JOB NO. 

I 
ISHEET NO. HOLE NO. 

FUSRAP 4501-138 1 OF 1 1203R 
IlE CC0RDINAlES NGLE FRM HORIi%EARING 

80 Industrial Rd. (LODI) N 1.770 E 1.913 Vertical 



GEOLOGIC DRILL LOG 
PROJECT JOB HO. SHEET WO. HOLE NO. 

FUSRAP 4501-13 I Of I 1217R 
ITE ICDORDIHATES k&lCLE FRW HORIZBEARIHG 

80 Industrial Rd. (LODI) N 1,750 E 1.607 Vertical 
EGUH CfflPLEtED RILLER KILL IUKE AWD MCOEL SIZE VERBURDEW ROCK (FT.) 
2-10-8712-11-87 E.D.I. LI’L BEAVER 6.5” 10.6 
3RE RECOVERY (FT./X) CORE BOXES SAHPLESEL. TOP CASING RUJND EL. GRWND UATER EPTHIEL. TOP OF ROCK 

4.8/48 4 
PYIEL. 

I 
AMPLE IlAMER WEIGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY: 

NC 

ILEU. 
StES ON: 
9lER LEVELS, 
*TER RETURN, 
WRACTER OF 
?ILLING, ETC. 
orehclc advanced 
.10.6 Ft. using 3 in. 
d. split-spoons and 

DESCRIPTION AND CLASSIFICATJON 2% 
&d 
J i - 

! * 
ii53 . E 
- I I 

0.0 - 0.6 Ft. 0.0 - 0.6 Ft. ~hLcpncrete !qqp.Lcpncrete 
foundation o foundation o 

li 

.5 in. ad. 
alid-stem augers. 
ored through 6 in. 
,ncrcte floor. All 
cothr from toD of 

unplcd-and 
amma-log l d by 
MA-Eber me. Inc. k 

.ugered and 
amma-logged to 8.0 
t. 

0.6 Ft. EhWET 
rada >300 ppm. 
,20% LEL, at m 
I open hole. Bottom 01 barehole at 10.6 Ft. 

Borcholc backfilled with spoils, 12/10/87. 

)ercription and 
lusificarion of 
oil, by visual 
xaminrtion. 

I 
5 
I 
l 

-i 

J- 

IOLE HO. 

1217R s g SPI 
80 Industrial Rd. (LOW 
II-52 

= DENNISON; P = PITCHER: 0 = OTHER1 



a 
E 
51 

BE 
2 

i 
co 

SA 

k 
c 
. 

E 
$ 

S 

-5 

3 

S 

S 

DESCRIPTION fAND CLGISSIFIC~~TION 

~-3.2 Ft. Silt brownish gray, dry. 

umky red, broken 

II-53 



c 
SI 

BE 

11 

I 
co 

SA 

GEOLOGIC DRILL LOG 
PROJECT JOB NO. SHEEl NO. HOLE NO. 

FUSRAP I 4501-13 $ I OF 1 2027R 
TE JCOOROINATES !ANtLE FROCl HDRIaBEARING 

N 1.942 E 1,875 p RILL HAKE AND l4COEL 

RE RECOVERY (FT./%) CORE BOXESSAMPLESEL. TOP CASING GRWHD EL. EPTH/EL. GRWND WATER EPTHIEL. TOP OF ROCK 

7.6/95 4 
s.o/ 11\22\&3 

/ 
J4PLE HAHHER YElGHT/FALL ICASlNG LEFT 1N HOLE: DIA./LENGTH lLffiGED BY: 

= DENNISOH; P = P 

- 
= SH 
CNER 

! * 
ii53 
. 2 
- 

ELE 
: c 

II TUBE; 
I = OTHER I 

NO 

LEU. z 

% 

- 

5. 

DESCRIPTION AND CLASSIFICATION 

0.0 - 1.0 FtI ~OPSO~ Moderate brown 
(6YRs/4 I ty #an topnl. Loose, dry, 

/ 

Lom* mo I, YOrm8, -a. 

’ D\llky b,f$@kf%&f%%&‘:;kL&ed ’ 
1.0 - 2.8 Ft 

colon and orgaruc &&.a. Compregd, 
cohesive dry. Crumblea evil 

, thread. k.ome g~~cl and cobb c piece.. Y 

Bottom of borcholc at 8.0 Ft. 
Borcholc backfilled with well gravel and 

spoil@, 11/22/88. 

80 Industrial Rd. (LODI) 
II-54 

i.c 

0.’ 
R: 
ID 

. 5. 
ot 

Bl 

ITES ON: 
\TER LEVELS, 
ITER RETURN, 
iFIR&ZTER OF 
IILLING, ETC. 

3 Ft. Top of 
ndisrurbed aoil. 

kscriprion and 
lutificrtion of 
oilr by viruol 
ramimtion. 

a 
IOLE NO. 

2027R 



GEOLOGIC DRILL LOG 
ROJECT 

FUSRAP I 

JOR NO. HEEl NO, HOLE N3. , 

4501-13 
I 

I Of I 2021R ’ 
ITE JC~RD I YATES ANGLE for, H~RI~REARI~; I 

80 Hancock St. (LODI) N 1,763 E 2.250 1 l’ertical ( I 
------ I 

EGUN CWPLETED RILLER RlLL HAxE AND HODEL SIZE VERBUROEN ROCK (FT.1 TOTAL DEPTH 
I-25-88 9-25-88 EMPIRE SOILS CME 45B 12” P 10.0 10.0 
XE RECOVERY (il./X) KORE BOXES SAHPLESEL. TDP CASING GRUJND EL. EPTWEL. GRUJND YATER EPTH/EL. TOP OF ROCK 

6.5/81 4 
a.01 g/25/88 

i 

I / 

AMPLE HAMHER YElGHl/FALL CAslNt LEFT IN HOLE: DIA./LENGTH 1~ffiGED BY: 

L 
E 
! 

I J. Lord NO 

SLEU. 
t 

I 
I I I I F- 

4OTES ON: 
MTER LEVELS, 
JATER RETURN, 
:HFiRACTER OF 
3RJLLIHG. ETC. I 

DESCRIPTION fiN0 CLASSIFICGTION 

0.0 - 0.2 FL &Xli&,T & GRAVEL. 
, ARC0 Dnvewry. I Borehal. advanced 

O-10 Ft. using I? in. 
o.d. hollow-rrcm 

::!i$d lo 8’ and 
F’m”,a-10 ged LO 10’ 
oy TM&&~erlrnt, 
1X. 

\ I 

I 8.0 R. Groundwater 
obw-fcd. 
6.8 Ft. Top of 
undrrrurbed roil. 

Botiom of bortholc l t 10.0 Ft. 
Borehole backfilled with clean rpoilq 

Q/25/88. 

3crcription and 
clwific~tion of 
roilr by virual 
txwnbwion o! 
rampier. 

: SHi rT 
= DEHHISOW; P = PITCHER; 0 = OTHER1 80 Hancock St. (LODI) I 2021R 



GEOLOGIC DRILL 
SllE 

80 Hancock SI. (LODI) N 1,844 E 2.211 
BEGUN CMPLETED RILLER RILL HAKE AND WJEL 1ZE VERBURDEH ROCK (fy.1 1OyAL OEP 
12-8-87 12-S-67 E.D.I. MOBILE B-57 6.5” 10.0 10.0 

CORE RECOVERy (FT./%) CORE BOXESSAHPLESEL. 1OP CASING GRWND EL. EPlH/EL. 1W 01 ROCK 
5.7/60 5 

Py/EL. GROUND MATER 

ICASING LEFT IN HOLE: D~A./LLHGTH (LOGGED BY: 
1 

SAMPLE HAMER UEICHl/fALL 
/ 

N D. Harnish 

1E 

Ez OH J 

4 s is - 
!Ji 
L 
a 

ELEU DESCRIPTION 6~0 CL~~SS~FICFITI~N 
IOTES ON: 
IFlTER LEVELS, 
IaTER RETURN, 
:HRRACTER OF 
IRILLING. ETC. 

= PITCHER; 0 = OTHER1 

0.0-0.5 Ft. Crwel; broken brJalr. 

0.6-1.2 PI. Silt: vwy dark may urd light 
my, interlayered. 

\ 

1.2-4.0 Ft. Crwrl; dusky red Brunswick 
formation. 
1.5-1.6 Ft. Dark brown silt with basalt 

\ grwcl. i 

- 10.0 Ft. SILT and 
SM). Grayish brown 
silty aand downvud, 
fine-pained. 

Bottom of boreholr at 10.0 f:. 
Borehole backfilltd with rpoilr, 12/s/87. 

80 Hancock St. (LODI) 
II-57 

3orehc.l. advanced 
l-10 Ft. usin& 6.5 
>.d. hollow-stem 

in 

:NMET reads 110 
mm 6 in. into 10 ft. 
l&P bole. 

>LE NO. 

1228R 



DESCRIPTION FlNO CLRSSIFIC~TION 

II-56 





Ll 
‘RE 

r - 
r 
Li 

= SPLIT SPmd: si = SHELaY WEE; 
= DENNISON: P = PITCHER; 0 = OTHER 

5 

10 

- 

D. Harnish 

NOTES ON: 
DESCRIPTION QNO CLFISSIFICQTION uaTt=R LEuE,wS, , 

UQlER RETi&; ~ 
Ch2RACTER OF ! 
ORILLING, ETC. 

I 4.4-8.0 Ft. Dry, stiff, crumbly. 

8.0-10.0 Ft. Damp. 

Bottom of borebole at 10.0 Ft. 
Borehole backtiiied with spoila, 12/8/6i 

l-lancock St. (LOLlI) I HOLE NC. 

1226R 

II-59 



- 
SPOON; ST = SHELBY TUBE; 1: 

= DEUNISOH; P = PITCHER; 0 = OTHER\ 

NC - 

ZLEU. 

E 
7 

J. Lord 

0Esc~I~T10~ AND CLASSIFICATION 

100 Hancock St. (LODI) 

II-60 

,OLE Ii:. 

2012R 



IRE 
Tl 

E 
- 

iv: 
2;; 

- 

ELEU, 

J. Lord , 

I 
NOTES ON: 

DESCRIPTION fiND CLMSIFICfi~ICt4 UaTER LEUELS, 
LIQTER RETURN, 
CHFu%?CTER OF 

Bottom of borehole a: 10 Ft. 
Borebole backfilled wth spoils, 9/?B/8B. 

, 

= DENNISON: P = PITCHER; 0 = OTHER/ 100 Hancock St. (LODE) 

II-61 



I lPRSJE:l 
GEOLOGIC DRILL LOG 1 

\JX NC. :shi:- tu:. lhZ.5 N:. 

FVSRAI’ lA501-138 1 OF 1 ZQllR 
iSlii CCXjR2lNAiES ANGLE FRO?+ WRl:S:AK:hG 

100 Hancock SI. CLODI) 3’ I.855 E 2.456 l’erlical ------ 
RILL HAKE AH0 HCOEL SIZE IOVERWROEN 

E>lF’IRE SOlLS CME 4SB 12” ~ 
itORi RECOVERY tFl./XI C3RE BmSSAP!PLES:EL. TOP CASING GRCUNO EL. GRWK3 UAlER iOEPlH/5:. TOP CF XXI. 

1 
a.o/94 4 I I 1 

ISAMPLE HAH’tER UElGtil/FALL ]CASiliG LEFl IN HOLE: DlA./LEh’GlH {LOGGED EY: 

1 300 lbs./ 24 - 
E 
- 

L; 

- I 

s * wLIT SPWN; Si g SHELBY TUBE: 1 
z D~WISON; P = PllCH:R; C = OlHER! 

YO 

:LEU. DESCRIPTION AN0 CL6SSIFICATION 

2.2 Ft. lncr&ng atiffnesa and clay 
content. CobbIec 

I LO-T.0 Ft. increasing moisture; 
decreasing fines. Stifk, denser. 

1; 
;! 

Bottom of borehole at IO ft. 
BOGI& backfilled with woila, 9/25f65. 

100 Hancock St. (LODI) 

II-62 

NC 
LJ6 
LM 
ct 
OF 

I-ES ON: 
2TER LEUELS, 
~TEFi RETWW, 
iW?fiCTER Or 
?:LL~NG, ETC. 

OLS HC. 
2014R 



L 
iss 
IO: 

= SPLll spcm; Sl : SHELBY ?UBE; 
-r 

: 
: OEUNISW: P = PITCHER; 0 = OlliER, 

100 Hancork SI. (LODE) 1 h’ I.931 E 2,453 I L’erlical ~ ------ 
fiE uu CcwLflED RlLLfR Rltt KAKE AHD HCOEL SIZE VERKJROLU ROCK (p:.) IlOiA. pi;‘. 

9-2-88 9-2-88 EMPIRE SOILS CttIE 45B 3n 3.5 1 8.0 
‘CORE RECOVER? (6i./%) CORE BOXLS’SAHPLES’EL, 1OP LASIUL GRCWD Et. 

8.0/38 I 2 I 

EPlWLL. GRCUblD UAlER EPlH/Lt. 104 05 R3:k 
/ / 

SAMPLE HAHMER U~lGH7/fAtt CASlbZ LEFI IN HOLE: OlA./LENGlH [LffiGED BY: 

Xl lbs in A 
F 

J. Lord 

ELEU DESCRIPTION fiND CL6SIFICfiTION 

I I 

!OO Hancock St. (LODI) 

II-63 



100 Hancock SI. CLODI) 1 S I.921 E 2.306 
CCJli CCHPLEiED RILLER RILL MAKE AND HC0tL SIZE KJVERBURDEN 

9-l-88 9-l-88 Eh!PlRE SOILS ChlE 45B 12” 1 
OR5 RECOVERY tf1.C) CORf WXESlSAM?LES:SL. TOP CASi,,G GRW,,D iL. 

8.3/M I 7 I 

Jf’lH/EL. GRDJND NAlER lDEPlh/EL, 
lO.Of 9lll8a 

i3 0; Rccr. 

I / 
AHPLE HAMHER UElGHl/fALL ICASING LEf7 IN HOLE: DiA./LENGlH SLOGGED BY: 

I J. Lord 

NOTES ON: 
DESCRIPTION QND CLMiSIFIC~TION ,.X,TEfq ~S”fzzS, 

IJfiTER PiElUW.4, 
CWIIWCTE~~ OF 
DI?:‘LLINO, ETC. 

E 

EC 
- 

- 
SPGi IN; Sl 

Bottom of borehole at 14.0 FL 
Borehole backfilled with crow from 14 to 6 

ft.- with spoils to 6 incnes, and vitb new 
uphalt in the top 6 incha, Q/l/S& 

- 
: 5H: OLE NC. 

2017R 100 Hancock St. (LODI) = DENNISON; P = PITCHER; 0 = OTHER! 



100 Hancock Sf. CLOD11 1 N 1355 E 2.302 ! I’erlic31 ------ 
ifGUN CwPlEItil ‘DR!;‘.ER RILL PlAKf AND mrnEL ‘SIX 

g-31-88 9-l-88 EhlPIRE SOILS CME 4SB 
~ 

12” 
rER6;; IROX cry.) ~i;y;;:r 

, 
:ORE RECOVEZY (FI ,/:) CORf BOXESlSAM’LES;~L. TOF CASIUC GRW,,D Et, 

10.2/76 I 6 I 

fPIb!/ft. GRWNO UAlE3 

I-L 
: ?.5/ .3/31/m 

pE??h/Et. TC? Or RX< 

I 1 
, 

iAMPLE HAMMER WEIGHT/FALL CASING LEfl IN HOLE: DlA./LEHGlH lLOGGE3 BY: 

i-i.3 

i :2.0 2.1 
I I 

f7 A ,- 
I I - 

i- 

T 

- 

- 
i = SPl 

\ depth. - 

I I 

100 l-lancock St, (LODI) 

H-65 



100 I-3ancock SI. CLODI) 1 N 1.794 E 2.295 I Yerliczil ! ----- 
6 GUN CWPLEIED RILLER 

9-7-88 9-9-88 EhlPIRE SOILS 
RILL ~E$N;DM;EL rly?,, YERWWI. /RXK (FT.1 iTX$ 

CR; RECOVERY (F1.KZ.j CORE 1OP CASING GRWND EL. EPTWEL. GRCYJND WATER E>TH/EL. ,CP CF RcxC 
11.0/100 g 6.4/ 9/?laa 

x 11.a/ 919m ,’ 
AHPLE tlAMER UElGHl/FALL HOLE: DlA./LEtiGlh ILOGGED BY: 

300 lbs./ 2.1 in. 300 lbs./ 2.1 in. - 
!E 

NC - 

ELF%. 

S = SPLIT SPKIN: ST = SHELBY TUBE; 1 
= OENNISON; P = PITCHER; 0 = on3i 

I .l. Lord 

I 
\ DESCRIPllON AN0 CLRSS3FlCQTION 
t 

I 
0.0 - 1.0 FL -T & COBBI& 

, , 

6.4-U Ft. Saturated. Saft, al.most 
runny. 

I 

Bottom of barehole at 12.0 Ft. 
Borehole back!illed with spoils, and top 6 

asphalt, 9J9/0b. 

100 Hancock St. (LODI) 

II-66 

OTES ON: 
QTER LEUELS, 
ATER RETUfiN, 
HaRACTE2 OF 
RILLiNG, ET:, 

IOLE x9. 

2019R 



n SF’LIT -; ST l SHELBY ME; 
’ oEbru1scw; ? . P1wIER; 0 l own 

n 

72 Sidney St. (LODI) 
IiOlE HO. 

1lOlR 
\\ 

- - , 
8.4 - S.? El. w (ML). LoInlauod. 

u-r.4 !I. Yobwbb bfwwa (mYRs/q* 
T.4-a.? n. noddish #my (SRs/l) will! pay 
CUY lsdubds. 

II-67 



DsvId Hwnlsb 
I 

T.E-E.ofl. aadty. I 
.o - IO.0 Il. w (ML). hllodlh rod (6Ym/O)* 1 , J 

Bollom 04 hmhola ollO.0 PI. 
Boroh018 bockmod wkh 8poib, 11/a/w. 

72 Sidney St. (LODI) 
IiBLE SO. 

1104R 
$1 

II-68 

a 



72 Sidnty St. (LODE) 

II 
*.I-8.0 Et. Ehods.b ttnt. 
8.041 Et. o?svallY. 

I 

.bl.o ?t. Dbttaet 
WI mdl. 

II-69 
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D- 
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- 

I 

I 
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- 

i 1 

2 

! 



GEOLOGIC DRILL LOG 

v’w, , WA 

- - 



- 

U/A 
- 

- 
. se 

iz 
ilJ 

n* 

- 
!ZI 
r!fLl 

- 

1 

45.3 

44.3 

42.3 

40.a 

38.3 45~5.r: BRORMSH GRAY 6YRYO. 
5b?,C':tYJ5Kf ED (5R3/4A 

II-76 



- 

WA 
- 

LrvAlrn 

45*3 

44.3 

34.3 



- 

WA 

Kuv4nm 

45.1 

45.2 

39.1 

37.1 

U-78 



w : 
GEOLOGIC Df?fLL LOG 

i! 
5 ‘4’ 1 N/, 

- 

N/A 

- 
nm 

cum 
MS-312C 



II-80 







- 

I P.Kl 



- 

- 

2 
i Ii 
0 
u? . . * a.. -. . , -. * . -. . . -. . . . . . . . . e.. -. . . 5 -... -. . . -. . . . . . . * . . . . -. . . -.a. m.. . -. . . 
‘0 -:: : 

-I 



l 



I 

I 
a 

WA 

1 

I!- 
. 

. 

IL 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
, 

-. 

. . 

, 

. . 

. 

. 
. . 
. . 
., 
. . 

. 

!! 1 . . . . . . . . . . . . . . . . . . #. . . 
I 
, . . . . . . . . . . . . . . * . . . . . . I. . 

II-89 



- 

- 



Bn - 

! 3 
u 

- !4 1 

Ill . . .., . ., 



45.5 
zs- 

41.5 

n-92 



24 

- 
Ii 
- 

II/A 

ncmm 

4b94 

45J 

42.3 

3t.3 
n 

Ei 
I 

I ?.Yu 





a 

II-95 



I 14 - 

DESCRIFTION FIND 

TOTAL DEPTB = S.4 ?T. 



, ” , 
,l,PLE ,W.,ER b%IGHl/ffiL 

se Stephen Knutteld 
.- DOI 

LEU. 

40-a 

40.a 



ROJECT 

GEOLOGIC DRILL LOG 
JW UO. SHEET NO. u llcl. 

FWRAP 14501 I OF 1 RS38 
IIE I lUTES \AUGLE FRCm HCU~+U~I~ 

Sears: 200 St. Rt. 17 I N 8200.0: E 10850.0 1 Vertlcd 1 --me..- 
e 
1:: -90 Yi%l 

RILLER RlLLMK6RND~El 1ZS WRDEU 

Hydro Group, Inc. 
ocx tn.1 Dlti DEPTH 

Tripod 3.5. 8.0 
CWzE RECDVTRY tFl./%> /C 

0.0 
WtE 6OXESSAhPLESELa TOp CRSlNG RCWD El. 

8.0 

5.7/71’ 4 NA 
EPWEL. TC+ Df II- 

450 
P;H!$.R~cuUD UUER 

SMPLE 
I IIA 

MWIER U6ll sluri LEFT Iti HOLE: DlA./LEHGlH 
NAPA 

i 

1 - 
s SPLIT sm; HD = CC4E 8ARREL; 

!E 

- 

6 

* I lAUD AUGER; 0 = OTHER 



6’ 



ELEU 

-3 
41. 
41. 

41. 

it: 
ao. 
a62 

42 

/ 
DESCRIPTION RNU CUSSIFICflTION 

Sears; 200 St. Rt.17 bPb%P' 

NOTES ON: 
UflTER LEVELS, 
~yg&#Jf~ 

ORILUNS, ETC. 

t: H 
1 



- 
‘cc4 

- 

TOTAL DEPTB = IO.0 FT. 

ItO AUGER; 0 = OTAFR 



LEV. 

U.1 

4a.a 
41.4 

40.6 

%i 
CL 

2: 

TOT& DEPTE = 1.0 TT. 

S88n; 200 Sl. Rl. 17 bw?P 

-- 



6S/Sl* 
LE WJWER UElGtl?/FAlL 

- 

I Stepben Koutte 
amate: MYkD) . 

DESCRIPRON RND 

I 

Searq200 St. Rt.17 lfc19wte * SPIN waul; NO * cot 
m  HAND AUGER; 0 = OTHER 

II-103 



f 
- 

8 

Le.< 

U. 
41. 

40. 
NP. 
3s.’ 

a 

- 

k a 
- 

- 1 :: . . 5 

I TOTAL DEF’TE = 0.0 FT. 

L I I - - 
= SPLll SPOW( Na = CORE @ARREL: jz 
= NAN0 AUGER; 0 = OTHER I 

&ars; 2OO’St. Rt. 17 
4 

II-104 



UOI 

.EV. 

%f 

41.6. 

$jj: 
40x 
S0.b 

Se.2 

31.6 

36.1. 
see 



DEscuIPnoN f&D 

. . . ‘.:.: 3% 
A .:.: 

! TOTAL Dm = 8.0 PT. 

Scars; 200 St. Rt. 17 :WbP= 

n PVCcui 
turtad to 6. v ’ for 
UtlItU&&tl& 

IKE HO. 
R559 

II-106 



i 

ps = SPLIT SFQOR; h 

. 
: 

= HWD AUGER; 0 = OTHER 

II-107 



L 

w 

3 
42: 
4x1 
UJ 
41.: 
40s’ 
40. 

SD. 

S?. 

I TOTAL DFPTB k 8.0 PT. 

scam, 200 St. Rt. 17 = SQ 

11-l 08 



tloc 

7 Ev. 

%J 
42.6. 4a.G. 
41.x 

40.6. 
4o.a 

69.8 

86.0 
S7.6 

Saw, 200 St. Rt. 17 



. SF. ? SPKH; IlO = CS!E 6AFiREL: 

. HA> NICER: 0 - OTHER 

/ 
DESCRPRDN FIND lXf4SSIFIanON 

I TOT& DEPTH = 6.0 FT. 

OLE WI. 
X563 

11-l 10 



ELEV. 

--ii 

43.4 
46.t 

41.1 

%  
40.1 
10.6 
30.0. 
08.6 
67.9 

Ltul 

z 
z 
i 

::: 
::: .> 
‘. 

I 

. . 

1.’ 

‘.’ 
.d 

Sears; 200 St. Rt. 17 



L 
I 

g.J 
J 

- 

II; HO = 
; 0 l OTIIEK 

E 

25 - 1 - 

- 

2 

ELEU. 

a 
4a.4 

41.1 

40.3 

a9.l 

2.8.4 

sr.6 
S7.1 

2 

TOTAL DEPTB = 7.3 FT. 

Sears; 200 St. RL 17 b!%wte 



3 

1 

. . 

. . 

. . 

. . 

. , 

. * 

. . 

. . 

. . 

. .; 

1 

. a, . .m 
* *I . , 
. . 

.I . . 
. . 
. . 
. . 
. . 
. * 

11-l 13 



*u 

b.5 
CT- 

r- 



II-115 



- . -- 

- 
b 
- 

- . , 

11-l 16 





I 

11-l 18 



- 

3 

i 

. . 

. . 

I 

. . 

. . 
. . 
. . 
. . 

$17: 
z 

- nmm 
44.4 

43.4 

40.4 
39.4 

!X/ 
D-i 

- 

IX-1 19 



I IN 



II-121 



- 
m 
m 

I i! 
kl 

-- 

mm 
45.2 
xi- 

!n.2 

.zLL 



II-123 



. 



- 

II-125 



. . . . . 7 



-1 

II-127 



LE B-33 1.u I ' 
7----m- - - -- -.- 

- 

Ii I I - 

- 



II-129 



n/A I 

-- 

4.4 

Is.4 

3b.4 





ij DEsXIP~ON 6ND CLfiSSIFICMiDN 

= IWO AUGER; * OTHER I 

II-132 

DTES ON: 
RTER LeJELs, 
‘FITER RmURN, 

riE!sE I!&. 

IME HO. 
R!KIl 

I 

. . 



Mum 

7.4/74* 
l4PLE WMER bElGiI 

-’ ROJEKl 

GEC&OG~c DRILL IBG cc#.DlRAlEs 

FUSRAP 

welIe 
FULLER 

Hydro Group, ML ,-. --‘. . ...,.“.- km--- -’ EP7WEL. X6’ OF 

I 

i 

i 

46.6 
46.a 



DESCRJIPTION fW CLFISSIFICFI 

- 

TOTAL DEPTB = 8.0 r~. 

-. 

ig7 i 
= HAHD AUGER: 0 = OlHER 

II-134 



5.6/70* 
SAMPLE WER Will 

s SPl 
- 
N; N 

ELEU 

-2 

46 

44 

2: 
42. 
41. 
41. 

ii: 

%: 

DESCRIPTION f4Ntl CLt?SSIFI&ON 

TOTN, DEPTE = 8.0 FT. 



!E - 

= MHD AUGER: 0 = OTHER 

II-136 

-- 



MUS 

4.3/54’ 
AnPLE l!A!wEu b%lCH 

no 

LEV. 

--iii 
a.?, 
46.0 
44.7, 

43.0 

41.6 

41.0. 
40.8 

-sul 



i 

- 

5 7% 
jHX = HARD AUGER, O+ OTHER 

LEU 

2 
sa 
49, 
40, 
46, 
46, 

46. 

2: 

:::I 

+a 

1 TOTAL DEPTE = #.6 FT. 

-- 

11-138 



3.: 
WIPLE tW 

TOTAL DEPTE = 6.0 FT. claptb of CO’. 



GEOLOGIC DRILL LOG I 
ICCCKJINATES 

MttSC6~Clk 
GEWH CCMPLElED RILLER 

X0-6-90 10-6-90 Hydra Group, Inc. 

FUSRAP 

N 7750.0; E 11200.0 
RlLl KUZ MD WE1 IZE 

Soli Sentry 39 

- - ---~- 
AHGLE FRoM MN.1 BEARWG 

VerIical --m-m- 
RWRDEH chx (fl.1 OTAL DEPTH 

6.5 0.0 6.5 

v 
ROJECT IJm NO. ISHEET Ho. ~IOLE II& 

E ~EmvEf3” (FT.,%) CORE BOXESSAMPLES 1. 7W CASIHG RCUlil EL. 
0 

P;llf& ~K$llD UATER 
3 NA 50.0 

GHl/FALl /CA 
1 IIA 

SING LEFT IH HOLE: DlAJLEh’GlH ~LoGGSS BY: 

!L 

- 
%2 
Y - 

- 

AREL; 
I I 

4.5 - G.8 fk 
(lOY4/¶). 

lItIt CLAY, (CL); Gnyisb elk 

G.S - 63 ft: Sil IWtD, (%I)* Gnytmh tad 
(W/2), aan Ia the $laimd. 7. 

TOTAL DEPTB = 6.6 FT. 

4olEs ON: 
2Ei !si$$ 
:HRRfCTER OF’ 
XnuNs, ETC. 

s=PVCc . 
ins&ad to 4. -8 ‘for 
rammm-lo&. 



I- 

P 
DESCRIPTION RN0 CLf?SSIFICfI 

l’OTAL DES-TB = 8.0 m. 

’ PVC 
-% 

LYizt Gd*’ - . 



GEOLOGIC DRILL LOG 
ROJECT 

FUSRAP 
,JC@ NO. HEET HO. LE HO. 

14501 I Of 1 RS13 ’ 

0 II 
. 
v 

l 

*j 
V 

!!m 

- 

ik ..I - 

- 

Aurmd to 4.0’. 



LEV. 

-4&a 

44.a 

4s.a 
41.4 



I 

II-144 

, 

-- 



mzni ~GIC DR!LL LOG 
RDJECT 

.-- FIJSRAP 
JO0 KO. tlEE1 UO. HOLE no, 

14501 1 Of 1 R527 
h”GLE fRU4 KUI~~BEAWJ IllAlES 

N 7795.0: E 11110.0 1 Verftcd I weemem 

bZE !DVEKWDEll pcK CfT.> OTAL DEPTH 
-- 1 0.0 \ n.u 

EPWEL, TW Of RDCX 

$5 
46:¶= 
46.0- 44.6 



LUGER; 0 = OTHI 

OESCRIPTION fiND CLfESIFICh~ 

TOTAL DEP!rB = a.0 PT. 

Muscarelle Is19wtr 
, 

II-146 



- 

LEU. 

46.0. 
41.6. 
42s 
41.6. 
41.1 
$$. 

. . 
SCId. 
SW 

s6.1, 
sad 



i 

ELEU 

2 
43. 
46. 

4 

- 

TOTAL DEFTi - 6.6 37’. 

National Community Bank 

DTES ON: 
RTER LEUELS, 
RTER RETURN, 
HGRRCTER OF 
RILUNG, Frc. 



, 140 lbs/30 III 

i 

b SPLIT si 

TOTALDEPTB = 8.0 FT. 

NatIonal Community Bank m9wt 

II-149 



L 

5 
ik 

- 

6 

Stephen Knut$$ 
rlepl~te: NYW) 

/ 
DHXIPTION fm CL~SSIFICI~TION 

DTES ON: 
RTER LEVELS, 
RTER RETURN, 
PPzY!%z EC. 

TOTAL DEPTE = 8.0 PT. 

IN; NO . CORE WI 
. WID AUGER; 0 = OTHER 

, 

IOLE no. 
R518 b * 

.> 



I 4iP : 
r 

I I 

ROJECY 

GEOLOGIC DRILL LO? 

!E 



5.5 
SUIPLE HAP 

= SPI 
=HAl 

2 

ELEV, 
zr. 
ii 
s 

- 

6 

- 

= OWER I 
, 

II-152 



a 
GEOLOGIC DRILL Lm FIJSRAP ] 14501 R531 

SITE CCCUD IllAlES ANGLE fRU4 HORI BEARlHG 

N&lo& Community Rruh h’ 7727.0: Ii 10998.0 Verticd wmemw- 
3EUiW CCWLETED RILLER RILL MKE All0 IKOEL 1ZE VERWRDEN OCK Cfl,> OTAL OEPTH 

10-9-90 10-g-90 Hydro Group, hi. Tripod 3.5” 7.0 0.0 7.0 
:ME RECO”ERY <fl.fi) 8OxESSMlPLESEL. TW USING RWW EL. EPWEL. TOP Of ROCK 

4.7/63. 0 3 NA 46.5 
P;l$?; ;l$JND UAlER 

I UA NA/NA 
iAMPLE HAWtER UElGlWfALL ,CAS],,G LEfl ,II HOLE: DIAJLENGTH ILOGGED EY: 

bs/3f I 

‘E 

!L 
I 

- 

% A 

2 

ELEV. 

4 
46.f 

4ti.f 

3 
4a.f 

43.f 
4a.1 

ii:: 
41s 

3 

Stephen Krtuttel~ 
~leqalate: twwl~ 

/ 
DESCRIPTION flND CLrWXFICfiTION 

% - 

Ii 

-- 

TOTAL DEPTI4 = 7.0 IT. 

wfi; 0 = OTHER 

- 



II-154 



i 

i 

48. 
7 a.8 

% 
48.8. 

U.4, 
al’, 
4l.L 
4l.V 
s 
8S.8. 



@  : 
ROJECT JW NO. 

GEOLOGIC DRILL LOG 
HEEl W. HOLE NO. 

FUSRAP 1450.1 1 OF 1 RS77 
ITE 

L 

LEU 

-it 
46. 

46. 
44. 

43. 
42. 
41 

2 
40, 

so, 

ss, 

I 

National Community Bank 

11-l 56 



P 

, * 
53 
’ I. 

RO 

LEU. 

-% 

46.9 
46.6 

::i 
421 

4a.l 
41.R 

Robert CooKAL 
t , , ,F 

I A-d to 4.0’. 



= SPLIT ~ 
=tlhNOu 

tEXAIF’TION faNIl CLMS 

TOT& Dm = 8.0 m. 

: 

~- 

II-158 



LEU. 

-4% 
U.4 
44.0. 
41.4 
4x7, 

~~~ 
41.6. 

40.1 
40.0 

SD.1 
z.a.7 

88.0 

s7.1 

a 

DESCRIPTION ANQ CLASSIFICATION !:% kELS, 
UATER RETURN, 
CHARACTER OF 
lJlaua& ETC. 

I TOTAL DIWTB s 10.0 ?'L 

SPLIT 



E 

k - 

! T 

. 

1 TOTAL DEPTB = l&o m. I---- 
- --LWSttU. 

National Community Bank 
, 

II-160 . . 



1 

. 

t 

National Communi~ Bsok 



- 

6 

HOLE NO. 
R629 ” ’ 

J .? 

d II-162 



. 
, 

National CommmltY Bank 



- - 
U;WfiCUl 
; 0 = OTHER 

- 

1 

10 

- 

--- 

II-164 

Atumd to 4.0’. 
spoon nfud at 4.4’ 
AumRcl to Lo,. 

Ausmd to T.0’. 

Atumd ta 0.0’. 

AlImNd to total 
daptb of 11.0’. 



- 

2 

ELEU. 

-=2-i 
49IG 
48.1 
47.t 

46.C 
45.t 

44.3 

43.6 

4a.a 

2-i 
41:1 
403 

39.6 

ss.6 
s3.a 

a 

I TOTAL Dl 

National Community Bad 



4!B : 
ROJECT JOE UO. 

GEOLOGIC DRILL LOG 
SHEEl NO. ME NO. 

FVSRAP 14SOI I OF 1 R635 
ITE ‘GLE FRCW HDRI KAR,tc: 

5.om* 
SMPLE IUHHER UEIGHl/FMl 



?Ez lftl 

cooRolNATEs: =l?S- ?<L OV$RBURDEN X ,ROCK 

DIP UfA 

CONTRACTOR - H.P. l?rillinq LOGCEO BYJ. CirillicHCCtXO BY 
MIILLWG WE WC0 Hollow Stem Auoer StiEET~ or 35 - 

GEOLOGIC ?ROFlLE 
,.“PLC t FYl L w 

BOI R% . 

7 

DESCRIPTW 

I 
Grayish red (Iii R 4/2) s{lty sand wjth 
fragments of wood and brick, 

SOIL 4ND ROCK TYI 

3-s 

-1.2 

2.2- 

72 

no recovery. 
Split spom blocked by brick fragnmts, 

Pair brown (6 YR S/2) sandy silt, traces of clay. 

PENETRATION TEST 
BOREHOLE LOGi 

t%s SPLIT SPOON 

SAMPLE 
--. 

11-l 69 



Grilling 
ZAuoer Hobnob’ St 

GEOi 

k-6 

s-7 ! z-3-5. 
ROCK TYPE 

t-6-l 

E - 
ROD 

% - 
DESCf7lPTlON 

Modtratt brown (5 YR 4/4) silty send. 

Hoderate brom (5 YR 4/4) s4lty sand. I 
. w . . . . . . . . . . . . . m . . . m . . . - - - 

Fill consist{39 of red brick frsgmnts. 
.e..........me..ye.m...--. 

! 
Cot1 4sh 8nd cinders. 
. ..~....~~..~~...~~..~.--. 
RtC bri:k fragwn:s in a moderate rs !S F, 3f4: 
sand. 

light brom (3 YR 6/a) ssnd,traces of clay, sfm 
Ii h: gray (Ii71 to light brown (5 YR S/6) st~lncd 
s+!ty zon-?s. 

EUD OF BOZlX 

TYPE 

SPT SThNOARD I 
PEUETRATION TEST 

I 

BOREHOLE LClG 
ss SPlll SPOON 

S&MPlE 
I 



- 
~~l3caA%crQ DATC:STARy 7:77 FIWSM 7/?1 

ELtVAl~DN: . WA . ..----. .- -. .- 
mcA~,o,-, naywood, N.J. GRDUNO SURfAZ~ - N/A 

Dlt,hClfR : CASING ID Temporary dn PVC GROVNO UATiIR 5 fec’ 

IlOCK CON of~niof nou 6 fee: 

COOROlNATf S: - 
,’ - -) G¶orQ Ok'EfiBVRDEN X ROCK 
L.' DIP IllA 

rn.vYRAC y OR H .P. Drillinc- LOGGEDBYJ. CirilliCHECKEG BY 
er StlEfT~l 

-~--.. - 
--.. . . . . - -.. 
Dflll.LlNC IJETH’X liollo~ Stem Auq >F -is --- --- 

GEOLOGIC PROFI L: 
‘Lt 1 

Y-r 
, 

G 
il0 
- 

DESCRIPTION 

SOIL a 

s-a - 

D ROCK TYPE 

concrete fraaments . -.---.-.---.-.....-.- 
brownish black (5 ye 2/l) c\eyey SOi1 

Red brick fragments set in a n!odertte r2ddist* 
brown (10 R 4/6) sand. 

Hoderate brown (5 yR 414) sand and clay. 
scattered quartz pebbles. 

-L 
SAMPLE TYPE 

PT STANDARD 
PENETRATION TEST BOREHOLE LOG 



Tempcrary-4- PVC 5.5 fret 
I 

DIAUETER :CASi- to GROUUD WATEU 
ROCK CORE 0cPTt1 OF HOLf ?I f*P’ 

I COORDIUATES: 517~OWL OvERBUROEN X f7OCK . . . 

SOIL 

1 J r I 
t I * 1 

- 
;Yhl 
OOL 
- 2! 

-4. 
. 

3-' 

4.4 -m 

-- 

red brick fragments, 

Red brick fragmenls set in 8 matrix Of 
moderate reddlsh brow. IlG II e/6) gravelly 
Sand. 

Grayish yellow green (5 GY 7/Z: t? It+ WY (H7) 
silty sand, organic fnaterial COfXlStt~ Of rOOt 
hairs and weed particle5. 

Hcllow Stem 

SAMPLE TyPk 

PT STAND&R0 



CONTRACTOR H.P. Drillina 
DRILLING WETHOD Hollov Ste, 

g-6 
BOL 

LOGG~O BYJ. CirilliCHECKfD BY 
SHEET 5 OF 39 

OGIC TRCIFILE 
4 

D~SCRlF'ltC+i 

dusky yellowish brown (10 YR Z/Z) ClWy 
soil with scatterec! pale red (10 R 6/Z) 
pebbles. Hiddle of this zone, concrete materiel, 
ranging from white pouder to pebbles overlyi!?g 
dark yellowish orange (10 YR 6/6) to light 
brown (5 yR S/6) brick fragmnts. 

of dark yellowish brown (1OYM 2/2; 
clayey soil. 

of light oray (N7) to light bluish gra) 
tonqlo*riti’z (56 7/l) concrete fr3gmen:s 

ent.chips. 

No recovery. 
Split spoon blocked by ?’ dfmeter mod chips. 

EN0 OF BORING 

PT STAUDARD I 
PENETRATION TEST 

I BOREHOLE LOG 



SOIL AND RO 

i 

~ TYPE 

2-l 
6-4 

-3- 
-! 

COlXWtt frJgFLtL - - - - - - - - m 
- - -phi-r;d T5 R b/Z to 10 R 6/21 
SJndStOne frJgmcnts Set In a mtria Of 
loose SJnd Jnd pebbles of the 5Jm Color. 
Some JCJttered white auarI2 wbblts. 

nDderJte b?om (5 YR 4/G) Silty 5Oil With 
some grJy (fin) Coal cinders. 

&ky yellowish broun (10 YR 2/2j STACY 

StJined Jr&as. 

EHD OF 8ORlIG 

IPLE TYPE 
I 

Pl STANDARD i 
PENETRATION TEST 

flOREHOLE LOG 



, lx--c. - EL 
LocA~,m W-i N.J. 
DIAuCXR:CASING IO Temporary 4, PVC 

RDCK CORE 
COORDlNATfS: 450-DOBL 

ELCVATICNS-K/A f rm 
GROUND SURfACC 26- me’ 
GROUND WATER 6 fWK 
DtIPlH OF tiOLC a fee: 

OVERBURDEN X ROCK 
DIP II/h 

CONTRACTOR H.P. Drillino 
DRILLING WE TWO Hollow St< em i x 

G - 
iYU 
BOL 
- 

SOIL AND RO 

LOCGED~YJ. Ciril l iCHECKfID 6Y 
SMEfT 7 OF 39 

PRClFiLE 

DESCRIPTW 

Pale red (5 R’6/2) to moderdte red (SR 5/4) 
trfck frdgment5 in d moderdte ret (5 R s/t) 
sand m3trih. 

olive gray (5 R 3!2) trap rock fragmnts. 
cemnt and concrete debris, coal cinders ant 
coal a0. 

brobmish bla:k (5 YR 2/l) Stiff CldY 
w{:h some orgafiic fnaterial (ncluding plp3t 
roots Jnd woO!y chips. 

red (10 R 2/2) to dusky yellow 
ClJy with SOW Sflt. 
R--6/7-) hi8 Jiid sTt,- - - 

SrJl;Wtd br-ck LrJgf+S: - - - -mm w- -- 

Pl STANDARD 
PENETRATION TEST 

SS SPLIT SPOON 
SAUPLE 

II-175 

BOREHOLE LOG 



?- 2- 3- 

3-3-1: 
11 

S-16 
6-12 

--s 

modtratt brown (5 YR 3/d) clayty soil, 
h8lfay through this unit, white to wry light 

dusky yellowish brown (10 YR 2/2) stiff 
organic clay, woody frqmn:s 8 plant roots. 

----*----------.-----.-- -------------.--.----------- 
grayish yellow Qrtm ( 5 Gl' 7/z) Silty Cody. 

modrrJ& brown (5 YR 4/h) to modwatt 
yellowish bm (19 YR S/4) smd. 

EHD OF EORItG 

SPT STAUDAUD 
PENEYFIAYION TEST 

BOREHOLE LOG 
ss SPLIT SPOON 

SAMPLE 

-- -- --e- 



ROJECl JC4 UO. HEET NO. v,. 

DRILL LOG FUSRAP 14501 1or1 : 

I 



/I I 



- 

I 7OTAL DEPTB - 14.0 PT. 

I 
stepan Property 

II-179 



1 
@ 

JC4 NO. IKE1 MD. HOLE llo. ROJECl 

DRILL LO9 FUSRAP 14501 1or 1 RI15 GEOlOGlC ---. 



- 
n i 
33 
J , 
- 

lS.0 - l3.2 lk lAND8TONEi Dark mddish 
brownJ&y&l/41. hard. 

TOTAL DEPTH. 1S.Z PT. 

stepan Property 

UTES ON: 
RTER LEVELS, 
MER RETURN, 
MRRCTER OF 
RILLWG, ETC. 
:I$ 

L 
lf& bo?eIlOl~ 

lsJeoRll7. 



i 

. 
i 

6 

fl- 
stepn PlQPwtY 



D 

l 

- 

TOTAL DEPTB - 4.0 TT. 

I 

u-1 83 



-- 
ROJKT 

GEOLOGIC DRILL LOG FUSRAP 
mp.DluAT~s Sllf 

Stepm Property N 10000.0; E 10525.0 
TZE =-IN c~PLETED RILLER RILL WKE AUC -EL 

n-90 g-27-90 Hydro Group, 1~. Mobile B-60 8” 
.tfi..mnv ,r, ,%, kCaE BOXESkhJ4PLEStEL. lw CAslt,fi w- EL* 

LEV. 

60.1. 
69.0. 

,-eta- 



140 lb 

!E 

- 

cl 

LEV 

-% 
TO.: 

70.1 

08.: 
* 

c 

Ii 

- 

- 

U-185 ’ 



- 

IE I 
I 

E 

- 

TOTAL DEPm - 11.0 m. 



- 
ROJECT 

GEOLOGIC DRILL LOG 
7s kc#.DlllAlEs 

u-l 
1 . WLIT SPODI; W = CORE 
f . IlAw AUGER; 0 . OTHER 

TOTAL DE?‘TE = a.0 FT, 

SARREL; H’~ stepan Property 

II-1 87 





11-l 89 

d 



- 
ROJECl J'S NO. ICE1 IIO. OLE MO. 

GEOLOGIC DRILL LOG FUSRAP 14501 IOf 1 RI48 
ITE lMTf5 

Stepln Ptopetfy h' 9850.0; E 10350.0 
KaJN CmPLETfD FilllEN RILL luff k&D nmfl IZE RWRDE~ OCK fFl.1 OlAL DEPTI 

!(I-P-PO IO-P-90 I-lyclro Grollp, lot. Mobile B-80 8” 6.0 0.1 6.1 
bsPTbl~E1. GE- u47fR bEPW/EL. TW OF Wr 



II-191 



- - 

oil 
-== 

cc.1 -I 



ROJECT 

GEOLOGIC DRILL LOG FL&RAP 
ITE OXDINATES 

SItpan Property N 9550.0; E 10900,O 
RILLER RILL RAKI AM0 KOEL IZE 

Hydro Group, inc. hloblk B-80 r 
XE RECOVERY tfl./%) kOUE WEShPLESkt. TOP USING &PTH/EL. CRWD K4lER bEPWEt. 1~ Of RaK 

stepm Property 

t 
to: eoLE MO. bel9W 1 RlSl 



c 

IO 

01.a 

63.1 

60.1 

me 
c1.a 
67.: 

66,C 

cc.1 
Au 



II-195 





I 

$y - 

- 

LEU 

6SJ 

c-2., 
63.1 

60.1 

w.1 

H.1 
27.t 

a 

I 

10 - 

#pm nfwd at 7.0’ 

Atuond to 8.0’. 

8pow wrwd l 1 8.5’ 

AuIwod to 10.0'. 

I TOTALDtPTH-10.4TT. 



I 
I - 

!y 
m 

63 

6s 

61 
61, 

I 

ia 



8 t@B . 
-- 

n-199 



a 

a 

a 



II-201 



GEOLOGIC DRILL LOG 
-w “W. “Gm 

1 Of -i 
OLE NO. 

FUSRAP 
SITE 

14501 
RDltfAlE$ 

RI74 

spn.” P..7r.a**” N accll tl. XT 
---.. -- 

WEL. 

140 lbs/30 In I 8OW 
I.5 I t I 

JOII Novick x,&u 
,.-, a.-. -m. 

I I I I I 
. ..w... 

I I I I I I I 1 1 !I 
s l SPLIT SPOON; ua l CM BARREL; S”E 

I 

X l HAND AUGER; 0 . OTHER step80 Property 

a 



II-203 



- 

7 
10 

-iF 
6016' 
- 

-5- 

; 
6 

, 

I 

$5 
- 

- 

-! 

66. 
sa. 

Cl. 

so: 

a. 

46.1 

t 

10 

1 TOTAL DEPTB s 18.0 PT. 

stepm Property 



II-205 



spwm mfud *I 0.v 
Alumd to 10.0’. 

II-206 



SPLIT SPCOH; ~a l CORE 
NAN0 AUGER! 0 . OTNER 

II-207 



i-8-90 II-S-91 
IE RECOVERY 

4.9f.82’ 
WLE lW+iER UZICII: 

EV. 

-6% 

61.1. 
6l.L 
61.6- 



II-209 



6.9/69’ 
MU WMER UElGH’ 

- 
La 
?i 

- 

i 
- 

to- 



II-2 11 



II-212 



hIEEl UO. ,MoLE IIO, 

Pi 
- 
0 = 
5% 
JU - 

- 

it: 
66i 

64.6 

f 

TOTU DEPTH = 4.0 FT. 
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