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B S BIRDSALL SERVICES GROUP

ENGINFERS & CONSUITANTS
Township of Hopewell
BSG Project #60606100000

January 11, 201
1.0 INTRODUCTION

This report presents the results of a subsurface investigation performed by Birdsall Services
Group (BSG) for use in the initial evaluation of the project to accommodate wastewater flows.
The site is located in the Township of Hopewell, New Jersey. The site location is depicted on
the Site Location Map, Plate 1.

2.0  PROJECT BACKGROUND

It is our understanding that Hopewell Township was proposing a hamlet style development on
the two-part site known as Pennytown/Kooltronic. The proposed development site will be
located on two parcels. First is Kooltronic, an existing manufacturing facility that will remain in
operation, located on Block 37 Lots 17.01-17.04. The Kooltronic portion is located on the south
side of Pennington-Hopewell Road and encompasses an area of approximately 60 acres. The
second parcel is currently known as Pennytown site and is located on Block 33 Lot 1. The initial
concept plan associated with this report includes 348 residential units of various sizes and 15,000
square feet of commercial space. The proposed development will generate estimated design
wastewater flow of approximately 85,000 gpd. It is also our understanding that because there is
no central sewer system connection available nearby, the proposed development will be served
by an on-site wastewater treatment facility with a discharge to groundwater type disposal system.
The capital cost of improvements of wastewater treatment and disposal vary greatly depending
on the discharge limits and hydrogeologic setting of a particular site.

It should be noted that changes were made to the plans during the course of our work. The
changes are relatively minor in the context of this report and as such are not reflected in this
report.

An initial hydrogeologic technical report was recommended by BSG at this juncture due to the
relatively large estimated flow on the order of 85,000 gallons per day. The initial report is
intended to provide guidance in identifying the locations, dimensions, and anticipated
capabilities of the disposal fields to optimize land use, minimize construction costs,
infrastructure conflicts and environmental impacts. Based upon our extensive experience with
the New Jersey Department of Environmental Protection New Jersey Pollutant Discharge
Elimination System (NJPDES) Permitting Program, it is our belief that pretreatment to
groundwater II standards will be required. As such, background water quality analysis was not
conducted as a part of our services. Targeted specific benefits of preparing a hydrogeologic
report include the following:

1. Identifying the directions of groundwater flow to site disposal fields in areas that will be
most beneficial for achieving groundwater quality standards at required compliance points.

Birdsall Services Group, Inc. 1
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2. Identifying variations on site conditions to facilitate locating disposal fields in areas which
will reduce disposal field sizes and potential costs such as soil replacement or disposal field
mounding to the extent practical.

3. The initial groundwater mounding analyses will provide an estimate of the maximum amount
of disposal field area and associated disposal field geometries that can be clustered into one
disposal location.

It should be noted that relatively abundant and severe site constraints that would prohibit the site
development as proposed became apparent during the execution of our work, prompting the
preparation of an interim report, dated April 9, 2012, and a meeting with the project team on
May 11, 2002. Based on the meeting, the project was redirected.

The following is our understanding of the project status as of this writing. We were requested to
update the interim report to include reference to the September 6, 2012 report issued by M?
Associates, titled “Re: Status Update on Hydrogeologic Evaluation of the Pennytown —
Kooltronics Re-Development Site in Hopewell Township, Mercer County, New Jersey”. Due to
the relatively poor site conditions found to date, the project team will no longer pursue efforts in
identifying on-site water supply and on-site disposal system areas to accommodate the proposed
construction. Therefore, we were requested to provide an updated report in this context without
the completion of the balance of the original scope items which includes the installation of
peizometers and other efforts. Additional detail regarding the scope items are provided below.

A report dated May 1, 2009, titled “Pennytown Village, Wastewater System Evaluation, by
Edward A. Clerico, P.E., Alliance Environmental, LLC, in cooperation with Applied Water
Management Inc., 2 Clerico Lane, Suite 210 and Suite 1 respectively, in Hillsborough, NJ, was
reviewed as part of this report and will be referenced as the “2009 report™ in subsequent sections
of this report.

3.0 PURPOSE AND SCOPE OF WORK

The purpose of our services was to:

A.  Explore the subsurface soil, rock and groundwater conditions within potential disposal field areas.
B.  Perform field permeability testing of soils within potential disposal field areas.
C.  Perform textural grain size analyses of soils within the proximity of potential infiltrative surfaces.

D.  Provide a general description of the proposed facility, estimated depth to bedrock, geologic
description of the formation which would receive the wastewater, relevant features presented on
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published topographic and soil survey maps, and areas prone to flooding as presented on published
flood insurance maps;

E.  Perform groundwater mounding analysis for potential disposal areas;
F. Estimate the Long Term Acceptance Rates of the potential disposal bed areas;

G.  Determine the direction of groundwater flow in the vicinity of the potential disposal bed areas
based on piezometer well data;

H. Install, survey and certify the locations and elevations of the piezometer wells to complete the
NIDEP Well Certification Forms A and B.

To accomplish these purposes, a subsurface exploration program consisting of 6 supervised test borings to
depths ranging from approximately 20 to 30 feet below the existing surface grades including vertical and
horizontal permeability testing at selected test boring locations, as well as the installation of 6 piezometer
wells and the observation of 16 soil profile pits at the site was proposed.

The actual subsurface exploration program performed for this report was limited to the 16 soil profile pits
(test pits) and 2 permeability tests within bedrock encountered in the test pits. The locations of the test
pits are shown on the Test Pit Location Plan, Plate 2.

All field work was performed under the direct technical observation of a representative from BSG.
Our representative located the test pits in the field, maintained continuous logs of the explorations as
the work progressed, and completed the soil sampling operations as well as the field permeability
testing to develop the required subsurface information.

Soil samples suitable for identification purposes were extracted from the test pit excavations.
Detailed descriptions of the materials encountered in the test pit excavations are presented on the
individual Soil Logs, Plates 3A through 3P. The soil samples were visually classified in accordance
with the textural classification scheme of the USDA Soil Classification System, described on Plate
4.

All soil samples were brought back to our office, where they were further examined in our soil
mechanics laboratory.

The results of the subsurface exploration program, field testing and review of available information
have provided the basis for our engineering analysis and design recommendations. The conclusions
and recommendations presented herein are subject to the limitations attached as Appendix 4 to this
report.

Birdsall Services Group, Inc. 3
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It should be noted that continuation of the subsurface exploration program to install the piezometers
and related work items were not performed at the Client’s direction in light of the findings presented
in the April 9 interim report and discussed at the above referenced meeting.

Specifically the piezometer related work items include the initial test borings at the piezometer
locations, water level readings, in-situ testing and subsequent analyses,

4.0  SITE CONDITIONS

Surface Features: Based on our visual observations, the proposed development will be located in
relatively level to gently sloping tracts of land in a proposed mixed use area. The land adjacent to
the Kooltronic facility appears to consist of open fields and partially wooded. Based on our
visual observations, the Pennytown area appears to include developed areas with portions that
have been selectively demolished The approximate area of the project boundaries as well as a
delineation of the Kooltronic manufacturing facility that will remain intact are shown on the Test
Pit Location Plan, Plate 2.

Subsurface Conditions: In general, the 16 test pits completed for this interim report indicate that the
majority of the proposed development is underlain by relatively uniform subsurface conditions.
Topsoil was encountered in all 16 test pit locations, ranging from approximately 6 to 12 inches in
thickness. The topsoil was found to be underlain by friable silt loam soils in Test Pits 1 through 11,
14, and 15 and friable silty clay loam in Test Pits 13 and 16. These soils were found to be uniformly
underlain by a relatively thin layer of firm silty clay loam containing appreciable amounts of shale
fragments, considered to be representative of a highly weathered bedrock stratum. The highly
weathered shale stratum was found to be underlain by moderately weathered shale grading to
slightly weathered shale at depth in Test Pits 1 through 15. The slightly weathered shale was found
immediately beneath the highly weathered shale in Test Pit 16. The slightly weathered shale
extended to the maximum depth explored, 10.5 feet below the existing surface grades.

Seepage was encountered in Test Pits 1 through 15. The test pits were observed 1 to 4.5 hours
following initial excavation for ponded water and the associated water levels were found to range
from 4 to 9 feet below the existing ground surface. Further, mottling, indicative of seasonal high
groundwater conditions, was encountered in Test Pits 7 and 16, at initial depths of 2.5 to 2 feet
below the existing surface grades, respectively. It should be anticipated that the groundwater level at
the site may fluctuate in response to seasonal variations in the rainfall, groundwater recharge and
other factors at the time the explorations were performed. Further discussion of groundwater is
provided in subsequent sections of this report.

Based on our review of available information, 6 test pits were completed by others and the soil logs
are attached to this report as Appendix 1. The locations of the test pits are shown on the Test Pit
Location Plan, Plate 2. A categorization of the information contained in these 6 logs and the
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materials encountered in the 16 BSG test pits as they relate to the subsurface information provided
in published literature will be provided in a subsequent section of this report.

5.0 PERMEABILITY TESTS

A total of 2 field permeability tests were performed by BSG utilizing the pit bail technique. The
testing indicated average permeability rates of 29 and 22 inches per hour (in/hr) within the day of
excavation in Test Pits 8 and 9 respectively. Recalculated permeability tests performed by others for
test pits presented in the logs attached to this report as Appendix 1 were reported as 2.26, 19.35, and
0.00 in/hr for Soil Profile Test Pit Logs 0325-1, 0325-4, and 0325-5.

The single well pump tests of Wells OW-1 through OW-3 and OW-6 completed by others were
reviewed. The locations are shown on the Test Pit Location Plan and the well records are
attached to this report as Appendix 2. The average hydraulic conductivity was reported in terms
of feet per day, when converted BSG indicated average permeability of less than 0.1 for wells 1,
3 and 6. Two tests of OW-2 indicated an average permeability rate of approximately 18 in/hr.

A set of eight Soil Particle Size Analysis Reports prepared by others were reviewed and are attached
to this report as Appendix 3. Permeability class ratings as well as textural classifications were
interpreted by BSG based on a review of the reports and soil logs. The results of our review are
shown in the following table.

Test Pit ID Stratum Depth Soil Texture Permeability Class
SL0325-1 12-47” Loam K-0
SL0325-1 47-714” Silt Loam K-0
SL.0325-2 10-40” Loam K-1
SL0325-3 10-32” Loam K-1
SL0325-4 12-27” Silt Loam K-0
SL0325-4 27-48” Loam K-0
SL0325-5 9-16” Silt Loam K-0
SL0325-5 16-62” Silt Loam K-0

The permeability class rating system groups permeability rates for septic field design purposes.
Soils which have a K-0 rating are unsuitable, considered to be hydraulically restrictive. Soils which
have a K-1 rating are marginally suitable.

6.0 SEASONAL HIGH WATER TABLE

Seepage and/or mottling indicating seasonal high water levels were observed in Test Pits 1 through
16 at depths ranging from 2 to 9 feet below the existing surface grades. Available information
(reported static water levels from OW- 1 through OW-6 and Kooltronic well data) suggests partially
confined conditions.

Birdsall Services Group, Inc, 5
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7.0  GROUNDWATER FLOW DIRECTION

Based on the encountered subsurface conditions and available information the site may contain
perched groundwater which may vary over the course of time due to changes in precipitation and
other factors. Due to indications of partially confined conditions, delineating between groundwater
and perched groundwater may be difficult and/or transitional at the site.

The static water levels of Wells OW-1 through OW-6 completed by others were reviewed. The
locations are shown on the Test Pit Location Plan and the well records are attached to this report
as Appendix 2. Static water levels ranging between 6 to 8 feet below the existing surface grades
were reported for wells 1 through 3 and 6. Wells 4 and 5 were completed to depths of 25 feet
below the existing surface grades and were reported as dry.

A component of groundwater flow is presently assumed to be generally eastward toward Stony
Brook with a southward component toward the unnamed stream that traverses the site.

8.0 SOIL SUITABILITY CLASSIFICATION

Soil suitability classification was developed by others to aid in identifying subsurface limitations for
support of septic fields and to facilitate guidance on design constraints to address site limitations.
Published literature is available which provides preliminary indications of these limitations
correlated to soil series mapped by the USDA Natural Resources Conservation Service. Comparison
of the 16 soil logs completed by BSG, the 2009 report, and the soil suitability classification
correlations based on soil series indicate relatively good agreement and as such may be utilized to
facilitate site planning,.

Bucks Silt Loam soil (Buc) is the predominant soil series mapped at the site. This soil series is
correlated with 2 typical limitations being massive rock or hydraulically restrictive substrata at 4 to
9 feet (IISr) and fractured rock or excessively coarse substrata at 0 to 5 feet (IISc¢). It should be
noted that although the Buc does not include hydraulically restrictive soils as a typical classification,
the combination of soil textures, structures and relatively high levels of mottling compared to
seepage levels observed in the test pits completed by BSG suggest that at a minimum, a portion of
the Buc soils may be hydraulically restrictive.

Other soils at the site include soils that are generally associated with additional and more severe
restrictions the detaiis of which are not expanded upon in this interim report. However, it should be
noted that based on the above DOZA and REFA soil series should be avoided. These soils are
generally located in central and western portions of the Pennytown site. Further, it may be prudent
to avoid areas within 100 feet of the stream and ponds and limit disposal field areas to north of the
stream.

Birdsall Services Group, Inc. 6
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A summary table of the soil profiles, limitations and explorations reviewed for this report is
provided below. Additional soil series and associated typical classifications are located in the
vicinity of the stream and ponds and are not included in this interim report for brevity.

Soil Series (Variant) Name Typical Classification(s) Explorations

Buc, Bucks, Silt Loam, 0-12% | IISc; IISr TP-1 through 16, WS-2 and 3,

Slopes SL 0325-2 and 3, SL 0327-1,
PW-1 and 2, OW-3, 5, and
6(edge)

Doza, Doylestown and HISTWr/IIIStWp(ITHc) SL 0325-5, OW-1

Reaville Variant, Silt Loam

REFA, Readinton and HIHrWp(11Sc); IIWpSrSc; WS-1, OW-2 and 4, SL 0325-

Abbotstown, Silt Loam [TWrSc/IITHr; Wp(11ISc); I1ISr; | 4

Wp(IIISc)

9.0 GROUNDWATER MOUNDING ANALYSIS

The sensitivity of the analyses is related to fixed design constraints being the transmissivity, depth
to groundwater and specific yield of the underlying geologic formation as well as controlled design
parameters including the width, length and separation distances of the disposal fields/trenches.

The following summary table is based on single well pump test data provided in the 2009 report:

Test Date Well ID Average Transmissivity | Inferred  Average
(fi2/d) Permeability (in/hr)

3/11/2009 OW-1 2.05 0.06
3/11/2009 and | OW-2 742.86 and 667.97 18.8 and 17.1
3/13/2009
3/12/2009 OwW-3 1.15 0.03

OW-4 and OW-5 Dry wells Dry wells
3/12/2009 OW-6 3.02 0.09

The information presented in the table above suggests two categories related to the permeability of
the underlying slightly weathered bedrock that being relatively impermeable and moderately
permeable. If the transmissivity values in the range of 1 to 3 is used for design purposes, then the
groundwater mounding analysis would indicate groundwater mound heights reaching the ground
surface under most if not all anticipated design conditions. This would be an unacceptable
condition. The transmissivity of the bedrock is an integral component to assessing the capacity of
the aquifer to meet the water demands for the proposed construction. The transmissivity values

Birdsall Services Group, Inc, 7
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from the potable water supply evaluation report by M? Associates dated May 21, 2009 are
substantially more favorable.

The details of the evaluation were discussed with M? Associates for applicability in the disposal
system design. It is our understanding that additional testing was considered by M? Associates as
necessary to identify an adequate water supply and that such information would benefit the
development of engineering parameters for mounding analyses.

Additional on-site testing following the interim report was not performed by our office and
reportedly not performed by M? Associates.

10.0  CONCLUSIONS AND RECOMENDATIONS

The site contains numerous complex design constraints for both small and relatively large scale
subsurface disposal systems. The most difficult design constraint appears to be the sites apparent
sensitivity to the development of unacceptably high groundwater mounds beneath the disposal
fields/trenches. It is our opinion that the following disposal system strategy may be adopted to
address design constraints to the extent practical.

10.1 GENERAL LOCATION

We recommend avoiding the use of the western and central portions of the Pennytown portion of
the site as well as areas within 100 feet of the stream and ponds.

10.2 SOIL PERMEABILITY

The soils encountered in the 16 test pits completed by BSG for this project generally consist of silt
loam soils atop a relatively thin, firm silty clay loam layer. These soil conditions are expected to
have lower average permeability rates compared to the underlying moderately fractured bedrock. It
may be prudent to consider excavation of the soils and replacement with more permeable material
to facilitate discharge.

10.3 BEDROCK PERMEABILITY

The moderately fractured bedrock is considered to have average permeability rates substantially
higher than the underlying slightly weathered substratum. Most of the transmissivity values reported
in the 2009 report for on-site testing indicate values which would result in unacceptable
groundwater mounds. The transmissivity values from the potable water supply evaluation report by
M? Associates dated May 21, 2009 are substantially more favorable. The details of the evaluation
were discussed with M? Associates for applicability in the disposal system design. Based on those
discussions, it is our understanding that M Associates recommends evaluating the results in terms
of the continuity of fractures to the levels of infiltration or similar hydraulic connection.

Birdsall Services Group, Inc. 8
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10.4  DiSPOSAL FIELD DIMENSIONS

All other components being equal, for a given disposal field length to width ratio; the mound height
will increase as the field footprint increases. Increasing the length to width ratio for a given footprint
area decreases the mound height. It may be prudent to consider utilizing disposal trenches on the
order of 5 feet in width and spaced a minimum of 100 feet apart. The trenches should be
approximately aligned with ground surface elevation contours.

10.5 LoONG TERM ACCEPTANCE RATE

It may be prudent to consider pumps and/or controls to enable varying the amounts of daily
discharge into individual trenches. It is anticipated that natural bedrock substratum variations,
particularly in the fracture patterns and attributes, throughout the site will vary the efficiency of
eftluent transfer. The pumps and/or controls will enable maximizing the disposal capacity for each
trench based on monitoring of the mound heights that will develop.

Limiting the infiltration rate in a given area limits the development of the underlying mound. An
assumed conservative average permeability class of K-1 (0.2-0.6 in/hr) will be utilized at this
juncture for system sizing, although a more accurate average infiltration rate may be developed
based on additional fieldwork and subsequent analyses. Based on K-1, a discharge of 85,000 gpd
would require an aggregate infiltration surface of 249,900 sq.ft.

11.0 CLOSING

In closing, although conclusions and recommendations are provided to aid in addressing the
numerous complex design constraints for both small and relatively large scale subsurface disposal
systems it should be reiterated that this report is an initial hydrogeologic technical report. The
testing and analysis required for final design purposes and to obtain an NJDEP NJPDES permit are
expected to disclose limitations and development constraints in a more exacting manner.

Birdsall Services Group, Inc. 9
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SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page ] of 1

County _Mercer Client Name:__ Hopewell Twp. Project Name:___COAH Development

Log Number: ___ TP-1 Block: Lot:

Date:__ 3/9/12 Method: Test Pit

Depth (f) Description

0-1 Light brown topsoil

-3 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular
blocky, friable

345 Dark reddish brown (2.5YR 2.5/4) silty clay loam (highly weathered shale),
30% coarse fragrnents, subangular blocky, firm

4.5-6.5 Dark reddish brown (2.5YR2.5/4) moderately weathered shale

6.5-7.5 Dark reddish brown (2.5YR2.5/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): not injtially evident
X Exploration Flooded - Depth (ft):_7.4 After: _4.5 Hours
Comments: Disturbed sample collected @ 2°

Mottling not encountered

Refusal @) 7.5°

Project Manager: RB Field Engineer:__ MC

M:CranfordJobs\Hopewel 160606 | G0000\Repons\GO-Soil ReportGO-2012-03-26-50il Logs.doc

PLATE 3A
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SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of 1
County _Mercer Client Name:____Hopewell Twp. Project Name:_ COAH Development
Log Number: TP-2 Block: Lot:

Date:___3/8/12 Method: Test Pit

Depth (ft} Description

0-0.75 Light brown topsoil

0.75-4 Dark yellowish brown (10YR 4/6} silt loam, 0% coarse fragments, subangular

blocky, friable

4-5.5 Dark reddish brown (2.5YR 3/4) silty clay loam (highly weathered shale),
45% coarse fragments, subangular blocky. firm

5.5-9.25 Dark reddish brown (2.5YR 3/4) moderately weathered shale, grading to highly
weathered shale

Groundwater Observations:

X Seepage — Depth (ft): not initially evident
X Exploration Flooded — Depth (fi):_9 After; 3 Hours
Commenis: Disturbed samples collected (@ 3* and 5°

Mottling_not encountered

Refusal (@ 9.25°

Project Manager: RB Field Engineer:_ MC

M \CranfordJoebs\Hopewel 160606 1 00000\Reports\GO-Soil ReportiGO-201 2-03-26-S0il Logs.doc

PLATE 3B
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SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page | of I
County _Mercer Client Name:___ Hopewell Twp. Project Name:__ COAH Development
Log Number: TP-3 Block: Lot:

Date:_ 3/8/12 Method: Test Pit

Depth () Description

0-1 Light brown topsoil

1-3.5 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular

blocky, friable

3.5-5.5 Dark reddish brown (2.5YR 2.5/4) silty clay loam (highly weathered shale),
[ 5% coarse fragments, subangular blocky, firm

5565 Dark reddish brown {2.5YR 2.5/4) moderately weathered shale

6.5-7.5 Dark reddish brown {2.5YR2.5/4} slightly weathered shale

Groundwater Qbservations:

X Seepage — Depth (ft): 6 (localized)
X Exploration Flooded — Depth (ft):_7 After: _1 Hours
Comments: Disturbed sample collected @ 2.5"

Mottling not encountered

Refusal @ 7.5

Project Manager: RB Field Engineer:_ MC

M:CranfordJohs\Hopewel 60606 100000\Reports\GO-Soil Repor\GO-2012-03-26-S0il Logs.doc

PLATE 3C



Bsg BIRDSALL SERVICES GROUP

EXNGINEERS & CONSULTANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of 1
County _Mercer Client Name:___Hopewell Twp. Project Name:__ COAH Development
Log Number: __ TP-4 Block: Lot:

Date:__ 3/9/12 Method: Test Pit

Depth (ft) Description

0-1 Light brown topsoil

1-3.5 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular

blocky, friable

3.54 Dark reddish brown (5YR 3/3) silty clay loam (highly weathered shale), 40%
coarse fragments, subangular blocky, firm

4-6 Dark reddish brown (5YR 3/3) moderately weathered shale

6-9 Dark reddish brown {5YR 3/3} slightly weathered shale

Groundwater Observations;

X Seepage - Depth (ft): 7.5 (localized)
X Exploration Flooded — Depth (ft):_8 After: _2 Hours
Comments: Tube sample and disturbed sample @ 2°

Mottling not encountered

Refusal @ 9

Slow seepage

Project Manager: RB Field Engineer;_ MC

M:Cranford\Johs\Hopewel \60606 1 0000G\R eports\GO-Soil Report\GO-2012-03-26-Soil Logs.doc

PLATE 3D



BIRDSALL SERVICES GROUP
Bse

ENGINEERS 8 CONSULTAN TS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of 1
County _Mercer Client Name:__ Hopewell Twp. Project Name:__ COAH Development
Loog Number: TP-5 Block: Lot:

Date:__ 3/9/12 Method: Test Pit

Depth (it} Description

0-1 Light brown topsoil

1-4 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular

blocky, friable

4-6 Dark reddish brown (2.5YR 2.5/4) silty clay loam, (highly weathered shale),
20% coarse fragments, subangular blocky, firm

6-7.5 Dark reddish brown (2.5YR 2.5/4) moderately weathered shale

7.5-9.75 Dark reddish brown (2.5YR 2.5/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): 9 (localized)
X Exploration Flooded — Depth (fi):_9 After: 4.5 Hours
Comments: Tube sample and disturbed sample (@ 2.5°

Mottling not encountered

Refusal @ 9.75°

Slow seepape

Project Manager:_RB Field Engineer:__ MC

M:CranfordJobs\Hopewel 160606 100000\Reports\GO-Soil Report\G0-2012-03-26-Soil Logs doc
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BS g BIRDSALL SERVICES GROUP

ENGINFTRS & CONSULTANT S

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page | of 1
County _Mercer Client Name:___Hopewell Twp. Project Name:___COAH Development
Log Number: TP-6 Block: Lot:

Date:__ 3/9/12 Method: Test Pit

Depth (ft) Description

0-1 Light brown topsoil

1-4 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular

blocky, friable

4-5 Dark reddish brown (2.5YR 2.5/4) silty clay loam, (highly weathered shale),
50% coarse fragments, subangular blocky, firm

5-6.5 Dark reddish brown (2.5YR 2.5/4) moderately weathered shale

6.5-8.5 Dark reddish brown (2.5YR 2.5/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): 7 {localized)
X Exploration Flooded — Depth (ft):_7.5 After: _3.5 Hours
Comments: Perm tube and disturbed sample @ 2°

Mottling not encountered

Refusal @ 8.5°

Moderate seepage

Project Manager: RB Field Engineer:_ MC

M:CranfordJobs\[Hopewel 00606100000 ReportsyGO-50il ReportvGO-2012-03-26-Soil Logs.doc
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B sg BIRDSALL SERVICES GROUP

ERGINETRS 8 CoNsULTANTS

SOIL LOG

Municipality Hopewell Twp. _ Project # 60606100000 Page 1 of 1
County _Mercer Client Name:__ Hopewell Twp. Project Name:___ COAH Development
Log Number: ___ TP-7 Block: Lot:

Date:__ 3/9/12 Method: Test Pit

Depth {ft) Description

0-1 Light brown topsoil

1-2.5 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular

blocky, friable

2.5-4 Dark brown (7.5YR 3/4} silty clay loam, (highly weathered shale), 40% coarse
frapments, subangular blocky, firm. common, medium distinct , olive vellow
(5Y 6/6) and olive gray (5Y 5/2) mottles

4-6 Dark brown (7.5YR 3/4) moderately weathered shale

6-9 Dark brown (7.5YR 3/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): 7 {localized)
X Exploration Flooded - Depth (ft);_8 After; _2.5 Hours
Comments: Disturbed sample @ 2°
Refusal @ 9’

Siow seepage

Project Manager: RB Field Engineer:_ MC

M ACranfordyJobs\Hopewel 606061 00000\R epons\GO-Soil ReporthGO-2012-03-26-S0il Logs.doc

PLATE 3G



BIRDSALL SERVICES GROUP

ENGINTERS & CONSULTANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of 1
County _Mercer Client Name:__ Hopewell Twp. Project Name:__ COAH Development
Log Number; __ TP-8 Block: Lot:

Date:__ 3/8/12 Method: Test Pit

Depth (ft) Description

0-1 Light brown topsoil

1-3 Brown/Dark brown {7.5YR 4/4) silt loam, 0% coarse fragments, subangular

blocky, friable

3-4.5 Dark reddish brown (2.5YR 3/4) silty clay loam, (highly weathered shale},
50% coarse fragments, subangular blocky, firm

4.5-10.5 Dark reddish brown (2.5YR 3/4) moderately weathered shale grading to slightly
weathered shale

Groundwater Observations:

X Seepage - Depth {ft): 8 (localized)
X Exploration Flooded — Depth (ft):_6 After: _3.5 Hours
Comments; Disturbed samples @ 2.5 and 3.5°

Mottling not encountered

Refusal @ 10.5°

Moderate seepage

Project Manager: RB Field Engineer:_ MC

M:CranfordyJobsiHopewel 160606 1 00000\Reports\GO-Soil ReporiGO-2012-03-26-Soil Logs.doc
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Bsg BIRDSALL SERVICES GROUP

ENGINFERS 8 CONSUL TANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100060 Page 1 of 1

County _Mercer Client Name:___Hopewell Twp. Project Name:__ COAH Development

Log Number: __ TP-9 Block: Lot:

Date:__ 3/8/12 Method: Test Pit

Depth (f1) Description

0-0.5 Light brown topsoil

0.5-4 Dark yellowish brown (10YR 4/6) silt loam. 0% coarse fragments, subangular
blocky, friable

4-5 Dark reddish brown (5YR 3/3) siity clay loam, (highly weathered shale),

20% coarse fragments, subangular blocky, firm

5-9.5 Dark reddish brown (5YR 3/3) moderately weathered shale grading to slightly
weathered shale

Groundwater Observations:

X Seepage — Depth (fi): 6 (localized)
X Exploration Flooded - Depth (ft):_5.5 After: _4.5 Hours
Comments: Disturbed samples . 3° and 5’

Mottling not encouniered

Refusal (@ 9.5”

Rapid seepage

Project Manager:_RB Field Engineer:_ MC

M:CraniordJobs\Hopewell\606061 00000\R eportsvGO-Soil ReportyGO-2012-03-26-Soil Lops.doe

PLATE 31



B sg BIRDSALL SERVICES GROUP

ENGINEERS & CONSUTTANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of I
County _Mercer Client Name:___Hopewell Twp. Project Name:__ COAH Development
Log Number: TP-10 Block: Lot:

Date:_ 3/9/12 Method: Test Pii

Depth (ft) Description

0-1 Light brown topsail

1-4 Dark yellowish brown (10YR 4/6} silt loam, 0% coarse fragments, subangular

blocky. friable

4-5 Dark red (2.5YR 3/2) silty clay loam, (highly weathered shale), 50% coarse
fragments, subangular blocky, firm

3-7.5 Dark red (2.5YR 3/2) moderately weathered shale

7.5-10 Dark red (2.5YR 3/2) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (fi): 8 (localized)
X Exploration Flooded - Depth (ft):_7.5 After: _3 Hours
Comments: Disturbed sample and tube sample @ 2°

Motiling not encountered

Refusal @ 10°

Maoderate to slow seepage. side caving in

Project Manager: RB Field Engineer:_ MC

M:CranfordJobs\Hopewel 160606100000 \Reports\GO-Soil ReportiGO-2012-03-26-Soil Logs.doc

PLATE 3J



B S g BIRDSALL SERVICES GROUP

ENGINEITRS & CONSUL TANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of ]

County _Mercer Client Name:___ Hopewell Twp. Project Name:__ COAH Development

LLog Number: TP-11 Block; Lot:

Date:_ 3/8/12 Method: Test Pit

Depth (ft) Description

0-0.75 Light brown topsoil

0.75-2.3 Dark yellowish brown (10YR 4/6) silt loam, 0% coarse fragments, subangular
blocky, friable

2535 Dark reddish brown (2.5YR 3/4) silty clay loam, (highly weathered shale).
40% coarse fragments, subangular blocky, firm

3.5-55 Dark reddish brown (2.5YR 3/4) moderately weathered shale

5.5-715 Dark reddish brown {2.5YR 3/4) slightly weathered shale

Groundwater Observations:

X Seepage - Depth (ft): S (localized)
X Exploration Flooded — Depth (ft):_6.5 After: 3.5 Hours
Comments: Disturbed samples @ 2" and 3°

Mottling not encountered

Difficult digging (@ 7° expected refusal @ &

Slight to moderate seepage

Project Manager: RB Field Engineer:__MC

M:CranfordyUobs\Hopewel 160606 1 00000 ReportssGO-Soil ReportiGO-2012-03-26-Soil Logs doe

PLATE 3K



BS g BIRDSALL SERVICES GROUP

ENGINEERY & CONSUTTANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of |

County _Mercer Client Name:___Hopewell Twp. Project Name:__ COAH Development

Log Number: __ TP-12 Block: Lot:

Date:_ 3/8/12 Method: Test Pit

Depth (ft) Description

0-0.75 Light brown topsoil

0.75-3 Dark brown (7.5YR 3/4) silty clay loam, (highly weathered shale) 10% coarse
fragments, subangular blocky, firm

3-4.5 Dark brown (7.5YR 3/4) moderately weathered shale

4.5-5.5 Dark brown (7.5YR 3/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (fi): not initially evident
X Exploration Flooded — Depth (ft)._5.4 After: _2 Hours
Comments: Disturbed sample @ 1.5

Mottling not encountered

Refusal @ 5.5°

Project Manager: RB Field Engineer:_ MC

M:\Crantordilebs\Hopewell\60606 1 00000AReporntsi\GO-Soil Report\G0-2012-03-26-50il l.ogs.doc

PLATE 3L



| BIRDSALL SERVICES GROUP

ENGINEITRS 8 CONSUITANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606 100000 Page 1 of 1

County _Mercer Client Name:__ Hopewell Twp. Project Name:_ COAH Development

Log Number: TP-13 Block: Lot:

Date:__ 3/8/12 Method: Test Pit

Depth (ft) Description

0-0.5 Light brown topsoil

0.5-3 Reddish brown (5YR 4/4} silty clay loam, 5% coarse fragments, subangular
blocky, friable

3-4.5 Reddish brown (5YR 4/4) silty clay loam (highly weathered shale) 45% coarse
Fragments, subangular blocky, friable

4.5-6 Reddish brown (5YR 4/4) moderately weathered shale

6-7.5 Gray (2.5YR 6/0) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): 5 {localized)
X Exploration Flooded - Depth (ft):_7 After: _3 Hours
Comments: Disturbed sample (@ 2"

Mottling not encountered

Refusal @ 7.5°

Slow seepage

Project Manager:_ RB Field Engineer:_ MC

M:\CranfordJobs\Hopewel 1606061 00000\ReporisiGO-Soil ReporGO-2012-03-26-50il Logs.doc

PLATE 3M



BIRDSALL SERVICES GROUP

Municipality

ENGINLIRY & CONSUTTANTS

SOIL LOG

Hopewell Twp.  Project # 60606100000 Page 1 of 1

County _Mercer

Client Name:___Hopewell Twp. Project Name: ___ COAH Development

Log Number:

Date:  3/9/12

TP-14

Block: Lot:

Method;___ Test Pit

Depth (ft)
0-0.75

0.75-2.25

Description

Light brown topsoil

Dark yellowish brown (10YR 4/6} silt [oam, 0% coarse fragments, subangular
blocky, friable

Dark reddish brown (2.5YR 3/4) silty clay loam (highly weathered shale) 40%
coarse fragments, subangular blocky. firm

Dark reddish brown {2.5YR 3/4) moderately weathered shale

Dark reddish brown (2.5YR 3/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (fi): 4 (localized)
X Exploration Flooded — Depth (ft):_4.5 After; _2 Hours
Comments; Perm tube and disturbed sample (@ 2°
Mottling not encountered
Refusal @ 5
Slow seepage
Project Manager:_RB Field Engineer:__ MC

M:\CranlordJobs\Hopewel 11606061 00000\Reports\GO-Soil Repor(vG(-2012-03-26-Soil Logs.doc

PLATE 3N



BIRDSALL SERVICES GROUP

ENGINEERS & CONSUITANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page ] of ]

County _Mercer Client Name:____Hopewell Twp. Project Name:__ COAH Development

Log Number: ___ TP-15 Block: Lot:

Date:_ 3/9/12 Method: Test Pit

Depth (fi} Description

0-1 Light brown topsoil

1-3 Strong brown (7.5YR 4/6) silt loam. (% coarse fragments, subangular blocky,
Friable

34 Dark reddish brown {2.5YR 2.5/4) silty clay loam (highly weathered shale) 40%
coarse fragments, subangular blocky, firm

4-6 Dark reddish brown (2.5YR 2.5/4) moderately weathered shale

6-8 [ark reddish brown (2.5YR 2.5/4) slightly weathered shale

Groundwater Observations:

X Seepage - Depth (ft); 4.5 (localized)
X Exploration Flooded — Depth (ft);_5.25 After: _2 Hours
Comments: Disturbed sample (@ 2.5’

Mottling not encountered

Refusal @ 8’

Moderate seepage

Project Manager:_RB Field Engineer:_ MC

M:iCrantordobs\Hopewel 60606 100000\ Reporis\GO-Soil ReporiGO-2012-03-26-Soil Logs.doc

PLATE 30



BS g BIRDSALL SERVICES GROUP

ENGINETRS & CONSUITANTS

SOIL LOG

Municipality Hopewell Twp.  Project # 60606100000 Page 1 of 1
County _Mercer Client Name:___ Hopewell Twp. Project Name:___COAH Development
Log Number: ___TP-16 Block: Lot:

Date:_ 3/9/12 Method: Test Pit

Depth {ft) Description

0-2 Light brown topsoil

2.3 Dark brown/brown {7.5YR 4/4) silty clay loam, 0% coarse fragments,

subangular blocky, firm, sirong brown (7.5YR 5/6} common fine faint mottles

3-35 Reddish brown (5YR 4/4) silty clay loam (highly weathered shale) 50%
coarse fragments, subangular blocky, firm
3.5-4.5 Reddish brown (SYR 4/4) slightly weathered shale

Groundwater Observations:

X Seepage — Depth (ft): nol observed
X Exploration Flooded — Depth (ft):_N/A After: _0 Hours
Comments: Disturbed sample @ 2°
Refusal @ 4.5°
Project Manager: RB Field Engineer:_ MC

M:CranfordUobs\Hopewelh606061 00000\R eports\GO-Soil ReportiGO-2012-03-26-Soil Logs.doc
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B S g BIRDSALL SERVICES GROUP

ENGINEFLRS & CONSUTTANT S
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CHECKED BY:|RB DATE: 4/10/2012
PROJECT NO.4s0808100000 |SCALE: AS SHOWN

PLATE 4



BIRDSALL SERVICES GRQUD

ENGINFIRS & CONSULTANTS

Bsg

APPENDIX 1
SOIL LOGS PROVIDED IN THE 2009 REPORT



SOIL PROFILE TEST PIT LOG

2 Clerico Lane

. Suite # ¢ Pmjec Ponnytown Vitlaga Sail Log ID No SL0325-1
AMERICAN WATER Hitsboraugn, K4 08844 WWTP Evakiation Total Degth tin-bgl} 85
Applied Water Management ¥ 508,359 55801 Ti hip Hopowell D Lucaucn As Noted
F 808,359.8285 County / State Marcar Counyy. Naw Jorsey Weather Ciar. 20.50"
AWM Project # EQ1ZBEAA Dume 4 2RA00Y
_ ~ = MUNSELL COLOR
i3 .
E Z E E § g g IDENTIFICATION OF SOILS AND LITHOLOGY
E |k £ :
-0
06 7.5YR 43 Brawn (0-6") Loam. subangulas biocky, aoft wish 10 par=ant shale gravel, gracust end smocih bourdary

(6-12%) 54t lomm. subarguiar bioeiy and plaly, seft witt 20 1o 30 parcant sha'e and sitstoos gravel and
612 7.5YR 413 Brown cobbia. claar ang wavy boundary.

(12-4T) Sity clay pam. angular blocky. irable, 30 10 40 parcen: ahaie and silsions graval with many,
n medizm. and distinel 7.5YR 4/1and 7 5YR 4/8 {dark gray and dirong brown, respecivoly) moifes beween 12
&0 1247 SYR 414 Reddish Brown | 17 nches beiow grada, clear and wavy beunciry

Dark Reddish G {47-747) Sity clay (0 ¢lay, masdive. fimm with lew, conree, and datinet T0YR 872 {bght browrush gray) mottes
47-74 SYR 4/2-4/3 al 1SN GraY | parwean 60 and 74 nches beiow grade.

lo Reddish Brawn

{74-85" Shaie. open wilh linea 10 10 20 percen) reddsth brown sdly clsy Tilings. moderaialy Uaciured. Lght

7485 Brownish Red
120
End of Soil Test P
Tas! Stopped 85 (in:-bgl) - Machne Rohasat
Seepage (Signt) - 56 to 74 In-bgl
Secpage (Yoderate) - 74 1o 85 n-bg
180
240
300

GROUNDWATER INFORMATION

Slatc Water Leva! (bgi - in.) 58.5 After; 24 Houwrs

Scepage [bgt - in.) 56 - 85
Permeability Tests (Y/N): Y 'PBO326:2)
Soils Evaluater D. Gaddes
Excavalng Equipment Komatsu PC-130

Excavaling Cperator M. Sacek




SOIL PROFILE TEST PIT LOG
2 Clerica Lang
- : s Suite # 1 Praject Pannytown Village Soil Lag ID Ne, 5L0325-2
ﬁ_ AMERICAN WATER o oo s asses WWTF Evaluation Total Depth (in-bg; 7
Applled Water Management 1 gpg 350 5507 Tounship Hopewsil Township Location ____As Notod
F 9066.554.6286 County / Siatc__ Mescar County. New Jarsey Weather _ Chear. 20.50*
AWM Project ¥ £01288AA [+ 11] _HRN09
o - E MUNSELL COLOR
2|3 i
E % #§ g g IDENTIFICATION OF SOILS AND LITHOLOGY
E | E EE §
g g g
ti il o
~ 0-10 75YR 4/4 Brown (0-10) Loam subangular bincky, loons wih 10 percart shale gravel, geadun! and wavy boundary
. (10-40") Sdilbam. subanguiar bocky $0ft with 40 1o 50 percent sitstone gravel and cobbles. sialnmg and
] 10-40 5YR 473 Fiaddish Brown wealhering of cobble rnds cbeerved between 30 and 40 ncnes belew ground level, clear and wavy boundary.
#0-77) Sitstons. oper with hnas, up 10 20 pevcent 5YR 473 (Raddish Brown) sit lbam lilinga megaratoty
-5 - 60 40-72 Reddish Brown | | et win mnerel stans Froughout, ight.
End o! 5ol Tasl Pq
T Tesi Stopped 72 (1n-bgh) - Machine Aeiugal
Ko Groundwater or Seepage Encountarad
=10 = 120
=15 = 180
20 = 240
- 25 | 300
GROUNDWATER INFORMATION
Slalic Watar Level (bgl - in.} na Alter: --  Hours
Seepage (bgl - in.} L]
Permeahbility Tes's (Y/N): Y
Sous Evaivalor D. Geddes
Excavaung Equipmam Komatsu PC-130
Excavating Operalor M. Bacek




SOIL PROFILE TEST PIT LOG

2 Clerico Lave
N Sulte # 1 Project Pemytown Vi sge Soil Log ID No. 5L0325-3
3 AMERICAN WATER  jussborough, nd psaes WWTP Evalualion Total Depi {in-bgh [
Applied Water Management 7 908.359,5501 Tewnshup Hopewsil Townshqp Locatinn As Noted
F 508.355.6286 County 7 S1ate___Wercar Gounty, Naw Jerssy Weather Clear. 239"
AWM Project 4 EQ1286AA Da W00
- - = MUNSELL COLOR
i3 P
£ E g 4 § g g IDENTIFICATION OF SOILS AND LITHOLOGY
E = B z
£ | & £ ¥
FO —0
- 0-10 7.5YR 4/4 Brown (0-10%) Laam. crumb. loose with 10 percan! shale and sEISIona greval, gradual and wavy boundary
{10:32°) Sét loam, subangular hlacky. soft o stighily hard with 30 1 40 parcens red. gray and oiva shale and
- 10-32 5YR 4/4 Reddish Brown { yauune grovel and cobbie. gradusi and iregsr bourdary.
L5 60 20.83 Reddish Brown and| 32.8°) Skale and wrsions. cpen with fnes 30 percent 5YR 5,4 (brown) sill Ibam ttlings with mmnesal siainng
7] : Purplish Gray firoughoul Aad shals 18 blocky and moderntaly [raciureq. Gray shale o isgay ard highly fractured
Erdd al Sal Test P
B 7 Tes! Stopped B3 (in-bgl; - Maching Realusal
Seepage {vory Slignt - B in-
10 120 g = ol
=15 = 180
=20 = 240
25 = 300

GROUNDWATER INFORMATION

Slauc Walar Leve! (bl - in.} na After: -« -  Hours
Seepage (bgl - n.) 83
Permeabilily Tests (Y/MN): N
Soils Evaluator D, Geddes
Excavaling Equpment Koma'su PC-130

Excavaling Operalar M. Sacek




SOIL PROFILE TEST PIT LOG

2 Clerico Lane
. . . Suite # 1 Project Pannytown Village o1l Log ID No SL0325-4
AMERICAN WATIR Hilisboraugh, NJ 08844 WWTP Evalabon Total Depth (in-bgl) 124
Applied Water Management T 906.358,5501 Township Hopewed Towrship Location As Noted
F 500.359.8286 County / Siate Marcar County. New Jarsay Wenther  Clear. 20-507
AWM Project # EQ1288AA D 22009
- - E MUNSELL COLOR
2 g. g —
]z g ] g E y IDENTIFICATION OF SOILS AND LITHOLOGY
E|E 5 5 :
z E = z
-0 0
0-8 7.5YR 412 Brawn {0-6) Loam. crumb. loase. cladr and smosth boundary
L 612 75YR 47 8 a‘:ﬂ:’! loam. subangular blocky ard platy. sfightly hard with 10 parcont shale grave. gradual and wavy
Lg . ; (12-277) Sd1ioam Lo shy clay loam, angular biaciy and plaly. sightly hard with 10 ic 20 pescunt shals and
5 60 12.27 5YR 5/6 Yellowish Red sd8ine gravel, ciadr and wavy boundary
Reddish Brown lo (27.48% Sk oa oy cley ighty han r30
L 3 4 i g m 10 sity clay 'oam, saoanguiar biocky skghlly hard 10 hard with 30 parcent rec. an &nd gray
27-48 25YR 4i8-3/4 Dark Fleddish sillalone aned shale gravel, gradusd snd ir:egutar boundary
Brown
— 48-124 Reddish Brown 148:124%) Shade ard sitsione, open wilh ks, up 10 30 percent 2 5YR /4 (dark reddisk brown) sty clay loam
iiEnge
=10 = 120
I End ol Sod Test Pt
all Tes! Stopped 124 {11 Bgil - Macting Aslusal
= Seepage ‘Naderate) - 68 io B3 in-bgl
Sewpage (Rapid; - B3 to 124 m-bgl
=15 =1 180
20 = 240
b —
=25 = 300

GROUNDWATER INFORAMATION

Static Waler Level (bgl - in.) 70.5 After: 24 Hours
Seepage (bgl - in.) 68 - 124
Permeability Tesls (Y/N): Y (PB0325-3)
Soils Evalualor D. Geddes
Extavalng Equipment Komalsu PC-130
Excavaling Operalar M. Sacek




SOIL PROFILE TEST PIT LOG
2 Clerico Lang
. e Suite ¢ 1 Projeet Pennytown Vilage Soil Log ID No.____ SLD925-%
fAMI:RILAN WATER  pinssorough, v osass WWTP Evaiuatnn Total Depth (m-bgl) 72
Applied Watpr Man t T 908.355.5501 Tawnship Hepawel Township Localicn As Noled
F 908.359,0266 County / Staz ___Mercar Gounty. New Jersay Weather Clear. 20-30*
AWM Projec: ¥ E01286AA Date LIR2009
- - MUNSELL COLOR
z | E
e ; w
E E g 2 E é ; IDENTIFICATION OF SOILS AND LITHOLOGY
208 E g
O 0
- 09 75YR 44 Brown (0-87) S0t toam to silty clay i0an Ciumb [0 Fubaagulr blocky, oza wil 20 1o 30 parcenl ounda guanzis
grrewl. nonsnaive: gradual and smooth Bosrdaery
18" . nd piaty.
B -t 9.16 SYR 44 Reddisn Brown md)m:lwdavbam angular biocky and platy. sighily hard wath 10 percent shale graved. smooth and wavy
- 7 (16-62") Sity clay loam. angular blocky. firm. 10 percent shale gravel. wilh COMMan ComeR 10 thedum. and
50 distmect 7.5YR 7.5R 673 (pinkish gray 1o kgh { 18end 62 baiow
Le -l 1662 7.5YR 5/ Sirong Brown m? B2 10 7.5R 6/3 {pnkish gray 10 hght Drown) motlles batween nches roung
(8272} Sitators wrd yhile. oper with fnas. 10 10 20 parcent 2 BYR 47 (reddish beown) sity elay loam
- 62.72 Reddish Brown | Mg tgh.
B 7 Erd ol So0 Tesr Pt
=10 - 120 Tos1 Stopped 72 (n-ogl) - Machme Retugal
Seepage (Stighu - 70 in-bgl
=15 = 180
=20 = 240
25 = 300
GROUNDWATER INFORMATION
Stal:c Water Level (bgl - in) 58 After. 24 Hours
Seepage (bgl - n.; 70
Permeability Tesls (Y/N)- Y (PBO32B-1)
Soils Evaluator 0. Geddes
Excavating Equipment Keenatsy PC-130

Excavating Operator M. Sacek




SOIL PROFILE TEST PIT LOG
2 Gerice Lane
< . Suite £ 1 Project Pennytown Village Sail Log 1D Ne. SLL22T 1
AMERICAN WATER  pinsporough, ta 0844 WWTP i Tata! Depth tin-bgh 52
Appiied Water Management T 606.355.550¢ Township Hopewstl Township Location As Moted
F 908.355.82856 Cosnty 7 State Mearcer . New Weatker Cicar. 40-60*
AWM Project # EQ1288AA Date 282009
- - E MUNSELL COLOR
g. § g jor]
E| 2 g 28 ] IDENTIFICATION OF SOILS AND LITHOLOGY
£ E [ g 3
3| E E 2
O -0
SHE 07 7.5YR33 Dark Brown 10-7") Sdly ciay 'osm. crumb, Irabe with 10 percen ahule grave!, gradys) and wavy boundary.
. [7-207) Sitty cidy ‘oam, angular biocky. friable wath 20 to 30 percent shale gravet and few, fine, ard fant 5YR
I~ . 720 SYR 4/6 Yallowish Fed 873 (light reddish brown) moltlas between T and 20 mehes below ground loves
- 120°30°) St foam 1o sity clay loam anguiar blocky, slighty hard To hard with 30 1o 40 percent sha'e and
L . ¥ : sitstona gravel and cobbles with many, coargs, ang distinct SYR B4 (hght reddish brown] molties betwasen 20
5 - 60 2030 5YR 418 Yelowish Red | 30 incnes betov: ground level, gradual and isreguler boundary.
L a0.52 Reddish Brown 130-52°) Schstona. open with fines, up o 30 percent SYR 448 (yollowsh red) sit nam lisngs. (ght
= End of Sod Test Fil
=10 = 120 Test Stopped 52 (10 ogh - Machiie Ashusal
Seepage (Shght) - 18 m-bgl
Seepage {Very Sighn - 41 in-bgl
15 = 180
=20 = 240
=25 = 300
GROUNDWATER INFORMATION
Slatic Wasar Leval (bgl - i) n/a Alter; -~ Howrs
Seepage (bgl - in.} 18: 41
Parmeab bty Tests (Y/N}): N

Sous Evalunlor
Excavaling Equipmaent
Excavating Operator

D. Geddes
Kemalsu PG-130
M. Sacek
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APPENDIX 3
SOIL PARTICLE SIZE ANALYSES IN THE 2009 REPORT



2 Clenco Lane
ﬁ' Suite 2 1
Hilsborough, N 04844 SOIL PARTICLE SIZE ANALYSIS REPORT

AMERICAN WATER | Son3sas0r

Date Collected: 03/25/2009 Job #; ED12B6AA
Collected By: DG Cllenl:  Aflianca Environmentai LLC
Tested By: MS Lab Tray #: 1
Block: 33 Municlpality: Hopewell
Lot: 1.02 County / State: Marcer / NJ
Test Number: i Replicale (Leter): A
Sample deniification: S1.0325-1 1247

Coarse Fragmant Content:

Tolal Weight of Sample, {W.T.) =
Waighl ol Material Relained on 2 mm sieve, { W.C.F.) =

Hydromaeter Analysis:

QOven Dry Weight (24 hrs @ 105°C) of 40 gram Air Dry Sample, Wt. =
Hydromeler Calibration, Rc =
Hydromeler Reading - 40 seconds, R1 =
Correcled Hydromeler Reading, R1"=
Hydromeler Calibration - 2 hours, Rc' =
Hydrometer Reading - 2 hours, R2 =
Corrected Hydrometer Reading, R2' =
% Sand =
% Clay =
% Slll =

Sleve Anglysls;

Oven Dry Weight (2 hrs., 105°C) Tolal Sand Fraction (Soil Retgined on 0.047 mm Sieve) =
Weighl ol Fine Plus Very Fine Sand Fraction (Soil Passing 0.26 mm Sieve) =
% Fine and Very Fine Sand =

Tesi conduoied in strict conforrmance with procedure identified in ASTM D 422-63 “Standard Tast
Particle-Size Analysis of Soifs.

536.9
i28.1
24,0

38.40
5.0
310
26.0
5.0
14.0
9.5
32.3
23.4
44.3

10.30
5.30
51,5

Mathod for

grame
grams
%

grams

&

grams

grams



2 Glarog Lane
Suta 1
ﬁ Hésboroup, N capes SOIL PARTICLE SIZE ANALYSIS REPORT
AMERICAN WATER g e o5t

Date Collecled: 03/25/2009 Job #: EQ1286AA
Caollecled By: oG Clienl:  Alianes Environmental, LLE
Tested By: MS Lab Tray #: 2
Block: 33 Munlcipality: Hopewsl!
Lot: 1.02 Counly / State: Mercer f NJ
Tesi Number: 1 Replicate {Lelter): A
Sampla Idenllfication: SL0325-1 47-74"

Coarse Fragment Conlent:

Total Waeighi ol Sample, (W.T.} = 480 grams
Weight ol Malerial Relained on 2 mm sieve, { W.C.F.) 0.8 grams

0.2 %

Hydrometar Analysia:
Oven Dry Weighl (24 hrs @ 105°C) of 40 gram Air Dry Sample, WI. = 40,00 grams
Hydromeler Calibration, Rc a 50
Hydromater Reading - 40 seconds, R1 = 38.0
Corrected Hydromeler Reading, R1'= 3320
Hydromelar Calibration - 2 hours, Ac’ = 5.0
Hydrometer Reading - 2 hours, A2 = 3.0
Cormrecled Hydrometer Reading, R2' = 8,0
% Sand = 17.5 %a
% Clay = 20.0 %
%Slt=__ 625 %
Sleve Analysls:

Qven Dry Weight (2 hrs., 105°C) Total Sand Fraction (Soit Retained on 0.047 mm Sieva) = 2.70 grams
Weight ot Fine Plus Very Fine Sand Fraction {Soil Passing 0.25 mm Sieve) = 1.70 grams
% Flne and Very Fine Sand = 63.0 %

Test conducted in strict conformance with pracedure identified in ASTM D 422-63 "Standard Test Method for
Particle-Size Analysis of Soils.



2 Clerivo Lang
Sute # 7
k f:g;t;a;;g:;;-f 08844 SOIL PARTICLE SIZE ANALYSIS REPORT
AMERICAN WATER £ g0a 520 aoas

Dale Collecled: 03/25/2009 Job #: EQ1286AA
Collected By: DG Cllent: Affance Envirgnmental, LLG
Tesled By: MS Lab Tray #: 3
Block: 33 Munlecipality: Hopewelf
Lol: 1.02 Counly / State: Mearcar 7 NJ
Test Number: 1 Replicate (Letler): A

Sample Identlficallon; SL0325-2 10-40°

Coarsa Fragmenl Contenl:

Total Weight of Sample, (W.T.} = 677.4 grams
Waelght oi Malerial Relained on 2 mm sleve, { W.C.F.) 375.3 grams

55.4 %

Hydromeler Analysis:

Oven Dry Weighl (24 hrs @ 105°C) of 40 gram Air Dry Sample, Wt. = 39,40 grams

Hydromeler Calibralion, Rg = 5.0
Hydrometer Aeading - 40 secands, R1 = 29.0
Corracied Hydromeler Reading, R1' = 24.0
Hydrometer Calibralion - 2 hours, R¢' = 5.0
Hydromaeter Reading - 2 hours, A2 = 14.0
Correclad Hydromster Reading, R2' = 8.0

% Sand = 39,1 %

% Clay = 22.8 %

% Sl = 38.1 %

Sleve Anelysls:

Oven Dry Weight (2 hrs., 105°C) Total Sand Fraction (Soil Retained on 0.047 mm Sieve} = 12,40 grams
Weighl of Fine Plus Very Fine Sand Fraclion (Soil Passing 0.25 mm Sieve) = 5.00 grams
% Fine and Very Fine Sand = 40.3 %

Test conducted in strict conformance with procedure identified in ASTM D 422-63 "Standard Test Method for
Particle-Size Analysis of Soils.



2 Clerco Lane
Suke # 1
* Hilsborough, NJ 08844 SOIL PARTICLE SIZE ANALYSIS REPORT
. - T 808 359.5501
AMERICAN WATER £ gos 5xg 00ms

Date Collected: 03/25/2009 Job #: EfD1286AA
Collected By: DG Client: Afiance Environmental, LLO
Tested By: MS Lab Tray #: 4
Block: 33 Municipality: Hopewell
Lot; 1.02 County / Stale: Marcar/ NJ
Test Number: 7 Replicate (Lelter): A
Sample |denifflcation: SL0325-3 10-32°

Goarse Fragment Content:

Tolal Weight of Sampls, (W.T.} = 758.6 grams
Weighl of Material Retained on 2 mm siave, { W.C.F.) = 477.0 grams
62.9 %

Hydrometer Analysis:

Qven Dry Weight (24 hrs @ 105°C) of 40 gram Air Dry Sample, Wt.=  zg2p grams

Hydrometer Calibration, Re = 5.0
Hydromeler Reading - 40 seconds, R1 = 30.0
Corrected Hydromeler Reading, R1" = 25.¢
Hydrometer Calibralion - 2 hours, R¢’ = 5.0
Hydromeler Reading - 2 hours, R2 = i4.0
Correcled Hydromeler Reading, R2' = 9.0

% Sand = 36.2 %

% Clay = 23.0 %

% Silt = 40.8 %

Sleve Analysis:

Oven Dry Weight (2 hrs., 105°C) Tolal Sand Fraclion (Sail Retained on 0.047 mm Siave) = 11.40 grams

Waeight of Fine Plus Very Fine Sand Fraclion (Soil Passing 0.25 mm Sieve) = 3.20 grams
% Fine and Very Fine Sand = . 2ai %

Test conducted in strict conformance with procedure identified in ASTM D 422-63 "Standard Test Method for
Particle-Size Analysis of Soifs.



2 Clereo Lang

* Sufe 71
?’?ﬂ”;‘g;;-’ 02844 SOIL PARTICLE SIZE ANALYSIS REPORT
AMERICAN WATER F 508 35,2208
Date Collected: 03/25/2009 Job #: E01286AA
Collected By: DG Client:  Aifiance Environmental, LLC
Tesled By: MS Lab Tray &: 27

Block: 33 Munlcipallty: Hopewell
Lat: 1.02 County / State: Mercer/ NJ

Test Number: 1

Sample Identlfication:

Coarse Fragment Content:

Hydrometer Analysis:

Sleve Analysis:

Oven Dry Weight (2 hrs., 105°C) Total Sand Fraction (Soil Relained on 0.047 mm Sieve) = 3.60

Welght of Fine Plus Very Fine Sand Fraction (Soil Passing 0.25 mm Sieve) = 1.90
% Flna and Very Fine Sand = 52.8

Test conductad in strict conformance with procedure identified in ASTM D 422-63 "Standard Test Method for

5L0325-4 12-27"

Replleate (Lelter): A

Pariicle-Size Analysis of Soils.

Hydrometer Calibration, Rc = 5.0

Tolal Weighl of Sample, (W.T.) = 262
Weighi of Material Retained on 2 mm sleva, ( W.C.F.) = 8.5

2.3

Oven Dry Weighl (24 hrs @ 105°C) of 40 gram Afr Dry Sample, Wl.= 3345

Hydrometer Reading - 40 seconds, R1 = 35.0
Carrected Hydromater Reading, R1‘= 30.0
Hydromeler Calibration - 2 hours, Rg' = 5.0
Hydrometer Reading - 2 hours, A2 15.0
Carrected Hydromeler Reading, R2’ = 10.0
% Sand = 21.9
% Clay = 26.0
% Slit = 52,1

grams
grams
%

grams

%

grams
grams
%



2 Clancn Lane
Sukg 7 1
ﬁ ;"m&:;l 03344 SOIL PARTICLE SIZE ANALYSIS REPORT
AMERICAN WATER F 908,250, 8285

Date Collected: 03/25/2008 Job #: E01286AA
Collected By: DG Cllent: Afianca Environmenial, LLC
Tesled By: MS Lab Tray #: 28
Block: 33 Municipality: Hepawell
Lol: 1.02 Counly / Siate: Mercer / NJ
Test Number: 1 Replicaie (Letler): A

Sample ldentification: S5L0325-4 27-48"

Coarse Fragment Conlenl:

Total Weight of Sample, {W.T.) = 390.1 grams
Weighl of Material Relained on 2 mm sieve, { W.C.F.) = 321 grams
8.2 %

Hydrometer Analysis:

Oven Dry Waeight (24 hrs @ 105°C) of 40 gram Air Dry Sample, WI. 37.60 grams
Hydromeler Calibration, Rc = 8.0
Hydromelar Reading - 40 seconds, R1 = 27.0
Correcled Hydromeler Reading, R1° = 22.0
Hydrometer Calibration - 2 hours, Re' = 5.0

Hydrometer Reading - 2 hours, R2 = 14.0
Corrected Hydrometer Reading, R2' = a.0
% Sand = 41.5 %
% Clay = 23.9 %
% Sill = 34.6 %

Sleve Analysie:
Oven Dry Weight (2 hrs., 105°C) Total Sand Fraction (Soil Relained on 0.047 mm Sieve) = 13.60 grams

Weighl of Fine Plus Very Flne Sand Fraction (Soil Passing 0.25 mm Sieve) = 4.80 grams
% Fine and Very Flne Sand = 36.0 %

Test conductad in strict conformance with procedure identified in ASTM D 422.63 "Standard Test Mathad for
Farticle-Size Analysis of Sails.



*

AMERICAN WATER

Daie Collected:
Collected By:

Tasled By:
Block:
Lol:

2 Clerica Lana

Sute # 1

HMsborough, N 38844
T 908 350.5501

F 908.359.8286

03/25/2009

DG
MS
a3

1.02

SOIL PARTIGLE SIZE ANALYSIS REPORT

Job #:

Client:

Lab Tray #:
Municipality:
County / State:

E01286AA

Aliiancs Environmental, LLC

29

Hopawalt

Mercer / NJ

Tast Number:

1

Sample Idenllficallon:

Coarse Fragmenl Contenl:

Hydromaler Analysls:

Sleve Analysis:

Oven Dry Weight (2 hrs., 105°C) Tolal Sand Fraction (Soil Relained on 0.047 mm Sieve) =
Waight of Fina Plus Very Fine Sand Fraction (Soil Passing 0.25 mm Sleve) =
% Flne and Very Fine Sand =

5L0325-59-18"

Replicate {Letter): A

Hydromeler Reading - 40 seconds, R1 =
Correcled Hydromeler Reading, R1'=
Hydrometer Calibration - 2 hours, R¢' =
Hydrometer Reading - 2 hours, R2 =
Corrected Hydrometer Reading, R2' =

Tolal Weight of Sampla, (W.T.) =
Waighl of Material Retained on 2 mm sieve, { W.C.F.) =

Qven Dry Weight (24 hrs @ 105°C) of 40 gram Air Dry Sample, Wt =
Hydromsler Calibration, Rc =

3339  grams
41.3 grams
12.4 %
37.50 grams
5.0
330
28.0
5.0
13.0
8.0
% Sand = 26,1 %
% Clay = 21.1 %
%Slt=_ 528 %

5.30
2.10 grams
39.6 %

grams

Tast conducted in strict conformance with procedure identified in ASTM D 422-83 "Standard Test Method for
Particla-Sizxe Analysis of Soils,



2 Clgrco Lana
Sule £ 1
ﬁ %?am.s;g;;f 05844 SOIL PARTICLE SIZE ANALYSIS REPORT
AMERICAN WATER F 908.359,8286

Date Collected: 03/25/2009 Job #: E01286AA
Collected By: DG Clienl: Aliance Environmental, LLC
Tested By: MS Lab Tray #: 30
Block: a3 Munlcipality: Hopewslt
Lot: 1.02 County / State: Mercer/ NJ
Test Number: i Raplicale (Letter): A

Sample Identification: SL0325-5 16-62"

Goarse Fragment Content:

Total Weight of Sample, {W.T.} = 329.9 grams
Werght of Malerial Retained on 2 mm sieve, { W.C.F.) = 9.5 grams
29 %

Hydrameter Analysis:

Oven Dry Weighl (24 hrs @ 105°C}) of 40 gram Air Dry Sample, WL = 3850  grams

Hydrometer Calibralion, Re = 5.0
Hydrometer Reeding - 40 seconds, R1 = 37.0
Corrected Hydrometer Reading, R1' = 32.0
Hydromater Calibration - 2 hours, Re' = 5.0
Hydrometaer Aeading - 2 hours, A2 = 15.0
Correcled Hydrometer Reading, R2' = 10.0

% Sand = 16.9 %

% Clay = 26.0 %

% Silt = 57.1 Yo

Sleve Analysls:
Oven Dry Welght {2 hrs., 105°C) Tolal Sand Fraction (SoHl Retained on 0,047 mm Sieve) = 2.80 grams

Waelghl of Fine Plus Very Fine Sand Fraction (Soil Passing 0.25 mm Sleve) = 1.70 grams
% Fine and Very Fine Sand = 0.7 %

Test conducted in sirict conformance with procedura identified in ASTM D 422-63 “Standard Test Method for
Parlicie-Size  Analysis of Soils.
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APPENDIX 2
WELL RECORDS IN THE 2009 REPORT



APR.C7.20C9 12:36 9087829524 SSTOTHOFF £0278 2.003 /008
.o 0 New]ersayDepmmamafEuﬁmnmenj Profcetion Well Permit Number®

Burcau of Water Allocalion

: 200901416
OWNER IDENTTFICATION _HOFEWLLL TOWNSHIP | 2715114
Address  20] WASHINGTON CROSSING-PENNINGTON ROAD
City Timsville i State New Jersey o Zip Code 08580
WELL LOCATION - If no: fhe same as owner please give address Ownper's Well No, ON-1
County Mercer Munlicipality Hopewell Twp . LgtNo. _ 1.02  BlockNo. 33
Address 145 RT 11 NORTH PENNYTQWN SHOPPING VILLAGE / OW-01
WELL USE Moniloring ) DATE HVELI. STARTED  3/4/09
' DATE WELL COMPLETED _3/4/09
WELT CONSTRUCTION Nolg; Mwwne all depths | Depith ” Dopth to Dinmeiler Material Wat/Rating
Telal Depth Drilled 23 & e g i) (}ll Fptom () | Grehey || || Qbsischno)
Singlefinner (asin A ;
Finishcd Well Depth 23 ft. ’__ gl . . lz—_[_ ! 3 ] 4 It‘ VG | s‘:b:.f‘.g.,:.
. i Middle “asing . .
Borehole Diameter: {for wiple cased wells only) | - ||
Top B In OwerCasiog | i
Bottem ___ 8 in. {Jargest diamcter) ‘
Well was finished: K]above grede Open Lol or Sercen 3 i 23 N 4 PYC Scﬁ q 0- -
CJfwsh mounted GioTiad .220 L ; - el .
I finished above grade, casing huight T Egk Cisitgs _) , |
{stick up) above land srface 2§ e s o 8 .
el . e elled? : Gravel Pack __,| 2 L] 3 _" 8x4 _|#00 gravel :_l
%w pwtactgle];mmg H— _ Gruvel Pack L3 1l |L81§_|Lifjhgravel e |
Yes 0 _ — Gom Sl W B axh N Neat Cencnt 94 _ T
Static Waler Level aller drilling 6 £, o Y | ] 3 X Bealonile L
Water Love] was Measured Using m-scope Grouting Method Pressure grout w/tremic line
Well was developed for 1 bowrs Trilling Mothod  Adx cotary
w1 &m GEOLOGIC LOG
Mothod of developruent  Submersible pump Notc cach dopth whoro wirler was encountered in comsalidaled
Pump Capacily epm "nr.:m.u.iuns
Pump Type o
ifiing 1luid ~_ Ad T ig Reichdr(ll 650 0L - 2 Soil
Drilling l'luid _ Aix ype afRig Reichdrl 57 - 231 Westhered shale
Ileaith und Sufety Plen Submitted? Elves o -
Level of Protection used op site (cirelcone)  Nome (D) ¢ B A
! eewtify tha I have constructed the ahove referencedwell in
accardance with ofl well permir requirements and applicable State d
rules and regulations. : -
i ' . . AS-BUILT WELL LOCATION
Drilling Com SAMUEL STOTHOFFCQ INC
“: "mgm Tm' A : o (NAT» 83 HORIZONTAL DATUM)
° [ Dr 5 SRR i Kf’:}i“-l : — N7 5T4 1T TLANE COORDINATE IN US SURVEY FERT
Driller’s Signature 0, i :h )
o § 7 T+ NOKRTHING; 556564 EASTING:_%#09015
Regiswration No. 10773~ "Date 3 6709 — == _
) OR
LATE™RE;__°_ ' “roNemuwem:  °_ " 7

ORIGINAL: DEP COPIES: DRILLER OWNER " HEALTH DEPARTMENT




ArR.L/l. 2009 LL13b YUB/OLYaLD S5 LOTHUF Y gFULID P.ULY JUUB

[TV SR 5 ,u\.-l.uumxuut. L AOAL ¥ S AAALIWE IS 4 AN Iridnad WOl eCTIMIC NunIber
Burcuu ol Water Allocetion : ‘ P200901417
ONITORING WELL RECORD . Atlus Sheet Coordingtes
OWNER IDENTIFICATION HOPEWELL TOWNSHIP . L 2715114
Address 201 WASHINGTON CROSSING-PENNINGTON ROAD . X
City Titusville : State New Jersey o Zip Codc 08560
WELL LOCATION - I rot the same 85 owner please give addrass Owper's WellNo, _ (W-2
County Mercer Municipality Hopewell Twp LotNo. _ 102 BlockNo. 33
Address 145 KT 31 NORTH PENNYTOWN SIOPPING VILLAGL / OW-02__
WELL USE Monitoring ] DATE WELL STARTED _ 375/ 09
' DATE WELL COMPLETED _3/6/03

WELL CONSTRUCTION . | Note: Measure all depths || Depth to || [Depth to || Dixmeter Material wpt/Rating |
Total Depth Drilled 23 W frum land surfacc _Tif Eﬂ.) Rotiom (1) || (inches) {Ibs/sch no.)
L'inished Well Depth 23 #, L Singe/inner Cusing ___2 ” 3 “ 4 J PVG____ _M__
Barehnle Diameter: (for u-ltdlfs:::eg l:’;:lgg ants) i

o & _m e = ==

Bottom _ g8 i (urgest dinmeier) R N S
Well was ﬂnlshed:.g ;]t:;;t: iﬁfw (;:pf;ls;liole n;] !;areen .):" —L_= 23 A s - | Sdl {*0. N
I finished above grade, casing height “ v Bl Gl ; : __]
(stick up) above [and surface 2 fi. _— L PR —| C—| E——— | E—
sl , o l]-;?" L @r G'ravel Back |_2 | 3 I Sx_é |#00_grave) " I
e e B B 7 7 Y W
= - Grout I 0 J— 2 Bxh Neat Cement || _94_ Ibs |
Static Water Level after drilling_ 6 #. -{ Bentonite e . lbs|
Walcr Level was Measared Using megcope Grugling Method Pressure grout. lw/ tremie line
Well wus developed for . 1 hours Drilljng Method  Air rotary
w_1-3 gm GEOLOGIC LOG
Method of development Mﬁib—le pomR_ . - Nore cagh depth where water was cuooun‘.ered in consolidated
Pump Capacity gpm ﬂ-'m“'“:[“‘
Pump Tyne - :

' - 4' soll
4 - 23" Weathered shale '

Drilling Fluid Alr Tyre of RigReichdrill 650
Health and Safety Plan Submitted? [f]Yes  [INo
Level of Protection used on site (circleone) None (D) C B A

1 certfy thut | have convtructed the above referenced well in .
uccordance with all well permit reqmrc,mmtr and appflicable State
rulus ond regulations.

Drilling Company * SAMUEL S]‘OTHO‘FF COINC

AB-BUILT WELL LOCATION

T e | (NAD 83 BORIZONTAL DATUM)
er q L
ell Drfler (Print)__ Jilm Kintzel NI STATE. PLANE COORDINATE IN US SURVEY FEET
LLAOE D) &L}:‘%L NORTHING: 556836 EASTING: 409345
Registation No. _ 1077.1° Date 3 /16/ 09 | - S
OR
LATITUDE: _ ® ' "vLongrwbe: °© "

— —— — — L —

ORIGINAL: DEP. COPLES:  DRILLER OWNER HEALTI DEPARTMENT




APR.LY. 400 14130 JUH/ELY04H SSTQTHOKF £0278 P.00S /008

R New lersey Depariment of Envronmenisl Proleclon Well Pertnit NumBor
| . Bureau of Water Allr.lmcatmn ) P200501418 |
MONITORING WELL RECORD Atlas Sheet Coordinates
OWNER IDENTIFICATION  HOPEWELT TOWNSIIP o ._2715114
Address 201 WASHINGTON CROSSING-PENNINGTON ROAD == L
City Titusville ; _ Srtate New Jorsoy 7ipCode 08560
WELL LOCATION - If not the same ax owner please give address Owner's Well No. ow=-3
County Mescer Municipalily Hopewell Twp - JgtNo. _ 102 BlockNo. 33
Address 145 RI 31 NORTII PENNYTOWN SHOPPING VILLAGE / OW-03__ ' -
WELL USE Momworing DATE ﬁLL STARTED _3/4/09
. DATF. WELL COMPLETED 1/4/09
WELL CONSTRUCTION Nom: Meastre all depths || Deth o || Depthto || Dismeizr Material Wil /Ruling,
! T ! i s/sch o,
Total Depth Drilled _ 2379" f. ) Sﬁ'm:;;m Tﬁm !{.’:P_(E)_ i) (mc.hesj - u,b_ b o)
- single/inner Clasin 190
Fimished Well Depth  23'9" 1L |=_;g_ ._,.______,mg J 2 _?'.. ? |! “a -JL pv(" e SCh 40
. . -Middle Casing : e
Bo@olﬂ Diameter: (for Mple cased wells anly) ’
Top 8.0 i (heter Casing i B B i
Potlom g in. (largest diameter) | ) L
Well was finished: [ sbove grade Open Hole or Seren 2o || oo '
z 3'9 2p'¢g 4 PVC Sch 40
£ flush mounted ,_(.}‘_?_chd '020 ) = i b s =
{f finished above grade, casing height n{mk Ca tng
. (No, Used )
(stick up) above land surface 2 Q. — = e - < ifiealel mem=m iz
Steel protective casing instullcd? |__aravel pack | 2' 9 1 Bl —J_LO_D ravel | .
Vo Do 00 [ owPaex  [3v9" [I2h L A 8xd N#2 gravel
Yes No . T . Gout b1 g |] sk Neat Coment 94 lbs
Static Water Level afler drilfing_8 1L | 0 s Beoonite [ " __1bs
Water Level was Measured Using m~scope Grouting Method Pressure groit w/tremie iine
Well was developed for 1 hours Trilling Method  Alr rotary
aScapagegpm GCROLOGIC LOG
Method ofdcvclnpmunl Submersible pump Notc cac)y depith where water was encountered i consolidated
Pump Capacity ‘ gnm Formutions
Pump Type

N'l- 3% 8ail
Bt - 2379 Wearhered Shale

Drilling Fluid ~_ * &L Type of Rig Retehdrill 650
Health and Safety Plan Submitted? L Yes  [INo -
Level of Protuction uscd on site (circle ong) " Nowe (D) C B A

I eertify thal 1 have constructed the above referenced well in

accordance with afl well permit reqmremc.n[.s and applmabie State

rules and resulations. ) " :

Drilling Compiny SAMUEL STOTHOM CO ING - AS-BUILLT WELL LOCATION
i (NAD 83 HORIZONTAL DATUM)

Well Driller (Prin)__ Jim Rintzel N1 STATE PLANE COORDINATE IN US SURVEY, FRET

Driller's Signature iow('%&) " .
e . |NORTHING: 335993 "EASTING: 409023
Rogistration No, 10775__ 0 b 37167 09 G e EASTING: A
OR
LatIrom: ¢ o LONGITUDE: O !

ORIGINAL: DEY COPIES:  DRILLER | OWNER HEALTH DEPARIMENT



APR.C7.20C9 12:37 9087629528 SSTOTHOFF . £0278 P.006 /008

Burean of Water Allocation - F200901419
MONITORING WELL RECORD Atlas 5heet Coordinates
OWNER IDENTIFICATION _HOPEWELL TOWNSHIP - shd
Address 201 WASHINGTON CROSSING-PENNINGTON ROAD .
City Titusville |~ . Stals Newlersey | . Zip Code 08560
WELL LOCATION - IT not the same as owner please give address Owngr's Well No. _ OW-4 -
Counly Mercor . Municipalily Hopewell Twp e _LptNo. _ 102  Block No. 33
Address 145 RT 31 NORTII PENNY TOWN SHOPPING VILLAGE / OW-04
WELL USE Monitoring L ' DATE WELLSTARTED 3/6/09
o " DAIE WELL COMPLETED _3/6/09
WELL CONSTRUCTION " Note: Measure all depths || Depth to 4])::;:’&1 o | Liameter Materis) ‘WplL/Rating
Totul Depth Deilied 95 &, f‘mm land surﬁm: _'l'fp (I.) I (Il..)__I _(’mv..lws) | {Ibs/sch no.}
Flnished Well Depth 25§, | rBenaerCuing 2_ls | & pve || sen 40 |
q . Middle Cuxing ’
Borehole D"“““er_' (for wriple cased wells only) l i
fop g C Owercasing || o T
Rattom b in, (largest diameter) _ j
Well was finlshed: R]above prude | OpentoleorScreen || T === o
e 5 25 4 PYC Sch 40
[ Imsh mounted (o tsod (_)20 ) — el L
If finished above grade, casing beight Mo, IBJi':‘ik b ) v ]
{stick up) shove lund surfuce 2§, T— - | JL— ..
tective casing installed? oGraverrawe Nl 4 || s Bza | 000 graver |
Steel protective casing installe i Ea "_ 5 75 “8xh_|[ 92 axavel —‘-] =0
[ ves [One " Grout 0 4 ; Neat Cement Q4 Ibs
Suatic Water Level after drilling Dry . . Bx4 Benlopile Tbs
Water Leve] was Measured Using m—scope Groyting Method Pressure grout w/tremie line
Well was doveloped for . howrs Brilfing Mothod— a1+ varary —
a___  gpm : _ - GEOLOGICIOG
Meiiod of development : «-+s | Note cagh depth Wt Water was cacomuieced in-consolldated
Pump Capacity . gpm foromtiany
Pump Typu

. . . Q' - 4% soll
Drilling Fluid - __Afr . Type of Rig Reichdrill 50, 47 — 25' Weatbared ghale
Health and Safety Plan Submitted? klYes  [INo

Level of Protection used on site (circleone) Nome (D) C B A T

1 eertify that I havé constructed the ubove refererced well in
accordance with all well permit reguirements and applicable Stare

rules and regulations,
Drilling Company SAMUEL STOTHOFF COINC 7 Nﬁﬁgﬁzﬁﬁﬂfﬁlw )
w:ll]l I:nller Sk Iim Rinczel R NJ S'um'z'rmscooummmm US SURVEY FEET
Driller's Signabre e $ B B : T
o —9“* "‘“%Jb - NORTHING: ‘556592 EASTING:_409548
Registration No. 1077 Dac 3 g/ 09 St 409!
. ’ On . . '
Latrrege; " "roNemupE: ° )

Dy —— —— ———

ORIGINAL: DEP COFIES:  DRILLER " |OWNER  HEALTH DEPARTMENT



APR.C7.20CH9 12:37 9087829528 SSTOTHOFF #0278 P2.00% /008

o New Jersvy Department of Unviromnentd! Protection Well Permit Namber
Uureau of Water Allocation ; _ P200901420
MONITORING WELL RECORD Atlas Shest CQurdnmtes
OWNER IDENTIFICATION _HOPLWELL TOWNSHIP _ e 2715117
Address 201 WASHINGTON CROSSTNG-PLNNINGTON ROAD L
City Titusville : _ State NewJjersey | Zip Code 08560
WELL LOCATION - If not the same a5 nwner pleasce give addres Owner's Well No.  OW=5
Coumty Mercer ... Municipality IIopewsll Twp LetNo. 1.02 BlackNo. 33
Address 145 RT 31 NORTH PENNYTOWN SHOPPTNG VITLAGE / QW-05 '
WELL USE Monitoring ) ‘ DATE xELL STARTED .3 /5/09 n:
DATE WELL COMPLETED _ 3/6/09
WELL CONSTRUCTION " | Nole: Mcasurc all depths [ Depthio || [Dopthto || Dismeter Material | Wit/Ruting |
. I . . i sfach nis.
Total Depth Drilled 25 #. g contian s'::'ﬁm alin () [ Boumte () |} dRebe) | — s f*]
: Singie/Inner Casin 1
Finished WellDepth 25 ft !  SogelmerCusioe || 2 [ | 5 | 4 e " { sen 40
. - . | "Middle Cusing
Borclole Diameter: | Gor triple cased wells ouly)
Tp B in o g —
Bottom . 8 in. (largost diamcter)
Well was finished: K] above grade Qpen Hole or Strecn |
5 25 4 EVC Sch 40
I tush mounted | (o, 1isad '.02{.) ) .
If finished above prade, casing height ™ I]i::?lk Casings ) ‘I
(stick up) above lend surface 2, — ] c _ L ST |
) . . .. Gravel Pack | 4 _] __LJ’ Bx4 I #00 ve %
Steel protective casing installed? Grayel Puck 1 25 s 17 Il [
Bl ves [Ino rivel Pucl 3 | | 2 X4 P72 _gravel
! Groul 0 4 Sxh Neat Cemenl _o4 by
Static Watcr chcliaﬁcr drillimg DTy 4, - P n B 5 _l‘.!enmnite yl Ths I
Water Level was Measured Using = Grotiting Method Pressure grout w/tremis line
Well was developed Ior . — hours " Drilllng Mcthod _A:Lr_.r.u.tm;y_
at__~ gm GEOLOGIC LOG
Method of development e - : Nole e depth whers waler wag entounteral in consoliduted
Pump Capacity ome—e, P R
Pump T '
. P ype. . ar - 4' Sodil
Drjliing Fluid . _Alr TypuofRig Reichdrill 650 %

* — 25" Veatherad ghale

Health and Safety Plan Submitted? Yes Ono
Lovel of Protection used on site {circls one} Nome (D) C B A

T centify that | have constructad the above referenced well in :
accordance with all well perniit requiremenrnts and applicable State '“
rufes and regulations. i

Drilling Company SAMUEL STOTIIOFE CO INC - ' AS-BUILT WELI. LOCATION
T ) SRR (NAD 83 HORIZONTAL DATUM)
Wol Drillcr (Prin)__ Jim Ripezel - NJ STATE PLANF. COORTNNATY [N US SURVEY FEET
Driller's Signature s PO TR T : e
AR G = NORTHING: 53607 - RASTING:
Registration No. 10725 - Duwe 3 /16/ 09 _5_:».69.“5“._ -lfll‘f 409567
: OR
raTreE; 9 “Loscrruoe: © .

TS Ty ———— e T — —

ORIGINAL: DEP COPIES: DRILLER OWNER HEALTIH DEPARIUMENT




AR L. ZULY LLTAT HUDTOLYDLE bbl’PIHUE'E' FUZLrd r.UlE UL
- Nuw Jersey Department of Environmentdl Protection | Well Permit Number
Bureau of Water Allocatlon .

: - F200901421
nl ut
. ONITORING WELL RE( _Q!m Atlas Sheo! Coordinatos
OWNER IDENTIFICATION  FIQOPUWELT, TOWNSHLP : i - 2718117
Address 201 WASHINGTON CROSSING-PENNINGTON ROAD . o
City Titusville State New Jersey N Zip Code 08560
WELL LOCATION - If nut the snme a9 owner please give address Owngr's Well No, __ OW-6
Coumty Mercor ' _ Municipality Hopewell Twp LorNo,  1.02  BlockNo. 33
Addross 145 K’ 31 NORTH PENNYTOWN STOPPING VILLAGE / OW-06__
WELL USE. Monitoring . DATEWELLSTARTED _ 3/5/09
DATE WELL COMILETED 13/6/09
WELL CONSTRUCTION Nore: Mcasurc ail depibs [ Depth @ || [Deph lo [ Dismeter i Mareriad Wel/Ruling
Total Depth Drilled 25 Qo . fmf Innd surface Lap (ft.) .l.otmm.(tt.) i (mfb.,-,;);. [ (ths/sch .nn.) |
i Singleflaner Casin i —
Finished Well Depth 25 ft :—nga_-_g " 2z " 3 L4 PVC " Sch :".="
. Middlc Casing
Borelole Dmmx.tmt. (for riple vased wells only)
Top —&8 m - Ouler Cagng ’ : l
Botlom a8 in. (largest dinimeter)
Well was finished: T above grade " OpenBuleor Seren B
3 25 4 »yC Sch 40
feshmouted LMV 020 ) L Bl
I finished above grade, casing helghr (o gsﬂc Casings ) - I ]
(stickup} zbove land surface 2 4  L—o— . . 7 gL S — M
S . ine nstalled? | _Graval Pack “ 4 ” _.5 Bxd #00 gravel "
E]eta Dmtet.tﬁe. casing lﬂﬂ. Ciravel Prik ” 5 ” 75 Fh:tj_____ m‘ e ‘ ]
Yes No L Cront Neat Cement || _gg  1bs |
Static Water Level after crilling 8 1. 0 4 Bx4 Bentonite s
Water Level was Moasured Using m-gcope - Groufling Mothod Pressure grout'w/tremie line
Well was dovoloped for 1 hours Drilling Method A4+ Tnt.m_? e
#Beapagesnm Sbmeraib : GEOLOGIC L,OG
Method of deVEIop GIERIp o BT er = _e - Nore sacqt dcpth white water was entaunlered in consnlidated
Pump Capacity i gpm g foral o]
Pump Type ' :
Drilling Fluld 45 Type of Rig Reichdrill 650 U = 4 Soil
= L - S ) . 41 - 25' Weathered "shule
Hoalth and Sufety Plan Suboitted? fd Yes ~ [Jwan -
Level of rotection used onsite (uircleone) None () C B A
] certify that T have constructed the above rejére:i.&eé well in
aceordance with all well permit requirements and applicable State.
rules andd regulations. : ——
Drilling Compeny SAMUEL STOTHOME CO NG~ AS-BUILT WELL LOCATION
u%ﬂ: ('; Y . R (NAD 83 HORIZONTAL DATITM)
Wl Driller (Pring %‘-‘-‘“"Fl-;- NI STATE FLANE COONDINATE IN US SURVEY FEET
Driller's Signature : o ekl b
. i o m e NORTHING; 355656 FASTING:. 409496
Registration No, 10773 C_Date 3 46 /09 HFLN — s e e
B ' : OR -
LATITURE:° ' Vionemps 0
ORIGINAL: DL ’ COPIES:  DRILLER OWNER JEALTH DEPARTMENT
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ENGINLERS & CONSUL TANTS

LIMITATIONS

A, SUBSURFACE INFORMATION
Locations: The locations of the explorations were determined by field measurement
from existing site features. The locations of the explorations should be considered
accurate only to the degree implied by the method used.

Interface of Strata: The stratification lines shown on the individual logs of the
subsurface explorations represent the approximate boundary between soil types, and
the transition may be gradual.

Field Logs/Final Logs: A field log was prepared for each exploration by a member of
our staff. The field log contains factual information and interpretation of the soil
conditions between samples.

We must emphasize that our recommendations are based on the final logs and the
information contained therein, and not on the field logs.

The final logs represent our interpretation of the contents of the field logs, and the
results of the laboratory observations and tests of the field samples. The final logs are
included in the engineering report.

Water Levels: Water level readings have been made in the explorations at times and
under conditions stated on the individual logs. This data has been reviewed and
interpretations made in the text of this report. However, it must be noted that
fluctuations in the level of the groundwater may occur due to variations in rainfall,
groundwater recharge, and other factors at the time measurements were made.

Pollution/Contamination: Unless specifically indicated to the contrary in this report,
the scope of our services was limited only to investigation and evaluation of the
geotechnical engineering aspects of the site conditions, and did not include any
consideration of potential site pollution or contamination resulting from the presence
of chemicals, metals, radioactive elements, etc. This report offers no facts or opinions
related to potential pollution/contamination of the site.

Environmental Considerations: Unless specifically indicated to the contrary in this
report, this report does not address environmental considerations which may affect the
site development, e.g., wetlands determinations, flora and fauna, wildlife, etc. The
conclusions and recommendations of this report are not intended to supersede any
environmental conditions which should be reflected in the site planning.



APPLICABILITY OF REPORT

This report has been prepared in accordance with generally accepted soils engineering
practices for the exclusive use of Hopewell Township for specific application to design of
the proposed sanitary effluent management system. No other warranty, expressed or
implied, is made.

C. REINTERPRETATION OF RECOMMENDATIONS

Change in Location or Nature of Facilities: In the event that any changes in the nature,
design or location of the proposed construction is planned, the conclusions and
recommendations contained in this report shall not be considered valid unless the changes
are reviewed and conclusions of this report modified or verified in writing.

Changed Conditions During Construction: The analyses and recommendations submitted in
this report are based in part upon the data obtained from 16 widely spaced test pits
performed for this study. The nature and extent of variations between the explorations may
not become evident until construction. If variations then appear evident, it will be necessary
to reevaluate the recommendations of this report.

Changes in State-of-the-Art: The conclusions and recommendations contained in this report
are based upon the applicable standards of our profession at the time this report was
prepared.

Use of Report by Prospective Bidders: This report was prepared for the project by BSG for
design purposes only, and may not be sufficient to prepare an accurate bid. Contractors
utilizing the information in the report should do so with the expressed understanding that its
scope is limited to design considerations. Prospective bidders should obtain the owner's
permission to perform whatever additional explorations or data gathering they deem
necessary to prepare their bid accurately.

Construction Observation: We recommend that BSG be retained to provide on-site soils
engineering services during the earthwork construction phases of the work. This is to
observe compliance with the design concepts and to allow changes in the event that
subsurface conditions differ from those anticipated prior to the start of construction.
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