PHASE I CHECKLIST

Town of Clinton Carbonate Area District (CAD) investigation program submission
requirements: (check if attached)

X US Geologic Survey 7 1/2 minute topographic quadrangle maps with the parcel
identified.

X USDA Soil Conservation Service soil survey map indicating soils present on parcel.

X Information from any special reports completed by NJ State Geological Survey, US

Geological Survey, or NJ Department of Environmental Protection.

X Site plan map at a scale of one inch equals 1,000 feet identifying proposed development
site and boundaries of site that are within the CRA and/or CDA as designated on the municipal
CAD map.

Aerial photograph print for the proposed site and surrounding area (taken at a minimum
scale of one inch equals 1,000 feet obtained during periods of little or no foliage cover).

W' Location of all known water production wells and well log information within one-half
mile of the project. Information sources shall include, at a minimum, the County Health
Department and the State DEP.

X
A project sketch plat at a minimum scale of one inch equals 200 feet with existing

surface water bodies location of any existing water production wells, faults, outcrops springs,
sinkholes, disappearing streams, and surface water flows.

X Written narrative describing proposed activity.
Does the proposed project include the use, storage or manufacturing of toxic or hazardous

materials?
X

no yes

If Yes attach an explanation of the type of activity.

Other published geologic information which applicant deems pertinent. (Information from other
geologic investigation programs is on file with the municipal clerk.) Please specify:

previously performed geotechiical reports for the property that have been previously reviewed
by the town and its professionals are included with this checklist.
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1.1

1.2

1.3

INTRODUCTION

As authorized by Puleo International, Engineering & Land Planning Associates, Inc.
(E&LP) has completed a Phase | Geological Investigation on subsurface conditions at
Block 18, Lot 5 (“the Site”), a property within the Carbonate Area District of the Town
of Clinton. The subject property is approximately 13.166-acres.

Since the property is underlain by carbonate bedrock, precautions should be taken
when developing the land. Overall, the subsurface conditions should not preclude nor
restrict the development of this property.

Project Description

The project consists of the construction of a 100,000 sf warehouse structure with
office area and associated parking and loading docks. General site improvements
in accordance with all state and local ordinance requirements will be
implemented in the construction of the proposed development.,

Site Description

The subject property, where the proposed stormwater management facilities will
be located, is currently known as Block 18, Lot 5 on the Town of Clinton tax maps
and is within the OB-4 Office Research District Zone. Access to the site is via an
existing driveway opening along Route 31 North. The property is mostly a vacant
lot, but contains a Town utility building in the northwest corner.

Physiographic & Topographic Setting

The Site rests within the Piedmont Physiographic Province. This province is mainly
underlain by slightly folded and faulted sedimentary rocks of Triassic and Jurassic
age (240 to 140 million years old) and igneous rocks of Jurassic age. Highly folded
and faulted lower Paleozoic sedimentary rocks along the northwestern margin in
the Clinton and the Peapack areas, as well as at several smaller areas are included
as part of the Piedmont.
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SOILS

GkcoC2: Gladstone Gravelly Loam, 8 t0 15
percent slopes, eroded;

Scale 1" = 400 ft

DufB: Duffield Silt Loam, 2 to 6 percent slopes;
TITLE:

DugCag: Duffield Silt Loam, 0 to 12 percent U S DA SO | |_ MAP

slopes, rocky;
’ 140 WEST MAIN STREET HIGH BRIDGE, NJ 08829
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BhnB: Birdsboro Silt Loam, 2 to 6 percent
slopes;

PULEO INTERNATIONAL INC
SOURCE: 13 MOEBUS PLACE (RT 31)
NATURAL RESOURCES CONSERVATION BLOCK 18, LOT 5
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M? Associates Inc

Providers of Geologic, Environmental, & Groundwater Consulting Services

Watar; A Matiiral Ranowable Reasiren

May 5, 1998

John Fallone

President

The Fallone Organization
1117 Route 31 South
Lebanon, NJ 08833

Re: Preliminary Geologic Evaluation of The Fallone Organization Site in
Clinton Township, Hunterdon County, New Jersey.

Dear Mr. Fallone:

M? Associgtes Iric. was retained by The Fallone Organization to conduct a
preliminary geologic evaluation in accordance with our November 11, 1997
proposal. This evaluation was conducted to assess bedrock geology at The
Falione Organization site on Gray Rock Road in Clinton Township, Hunterdon
County, New Jersey.

SITE LOCATION

The Fallone Organization is proposing to develop the Gray Rock Road site,
which is bounded by New Jersey State Highway 31 and Beaver Avenue to the
south, Moebus Place to the west, a residential development to the north, and the
Amerigas facility and GPU Energy easement to the east. Gray Rock road
transects the property from north to -south. The location of the site is shown on
Figure 1. -

The Gray Rock Road site encompasses approximately 60 acres and is currently
used for farming. Based on information provided by the Clinton First Aid and
Rescue Squad, The Fallone Organization will convey approximately 2.97 acres in
the southeastern corner of the site to the Clinton First Aid and Rescue Squad for
construction of a new facility.

The preliminary geologic evaluation reported herein encompasses the entire 60-
acre site inclusive of the property planned for conveyance to the Clinton First Aid
and Rescue Squad. Data obtained from the proposed Clinton First Aid and
Rescue Squad site were instrumental in defining the bedrock geology of The
Fallone Organization site.

M2 Associates Inc « 24 Eighth Street « Frenchtown, New Jersey 08825-1102
Telephone: 908.996.3231 « Fax: 908.996.2142
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GEOLOGY

GEOLOGIC MAPPING

The preliminary geologic evaluation was conducted to assess the potential
presence of carbonate bedrock beneath the Gray Rock Road site. Many
carbonate rock units are susceptible to the formation of solution features such as
sinkholes and caverns. Collapse of one of these karst-type features could result
in damage to buildings and harm to occupants.

In 1996, the United States Geological Survey (USGS) published a map entitled
“Bedrock Geologic Map of Northern New Jersey’. This map was used to
preliminarily assess the geology of the Gray Rock Road site. This bedrock
geologic information is shown on Figure 2.

FAULTS

As shown on Figure 2, a local thrust fault has been mapped approximately 800
feet west of site and transects the Alientown Formation. A regional fault has been
mapped approximately 320 feet southeast of the site and has resulted in
movement of several bedrock units. A small local fault has been mapped on the
site and appears to parallel a straight section of the stream that transects the
property. This local fault appears to have offset the Leithsville Formation,
Hardyston Quartzite and microperthite alaskite near the northeast corner of the
site. Movement along these faults may have resulted in fracturing of the bedrock
beneath the Gray Rock Road site.

The presence of these three nearby faults indicates that the bedrock beneath the
Gray Rock Road site is likely fractured. Fractures in bedrock serve as conduits
and provide storage for groundwater. Groundwater movement along these
preferred flow paths can enhance the dissolution of carbonate bedrock resulting
in the formation of caverns, caves, and other karst features.

BEDROCK

Based on the USGS map, the Gray Rock Road site is underlain from west to east
and youngest to oldest by the Ordovician-Cambrian age Allentown Formation
and the Cambrian age Leithsville Formation and Hardyston Quartzite. A
Precambrian age member of the Byram Intrusive Suite labeled as microperthite
alaskite has been mapped near the eastern site boundary and intersects this
boundary near the northeast property corner (see Figure 2). The following
formation descriptions are based on the USGS’ 1996 map.
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Allentown Formation

The Allentown Formation is comprised of medium- to very light-gray, fine- to
medium-grained, very thin- to very thick-bedded dolomite. This bedrock may
contain orthoquartzite, shale, oolites, and stromatolites. The dolomite becomes
increasingly shaly toward the lower conformable contact with the older Leithsville
Formation. The thickness of Alientown ranges from 0 to 240 feet in New Jersey.

Leithsville Formation

The Leithsville Formation is comprised of light- to dark-gray and light-olive gray,
medium- to fine-grained, thin- to medium-bedded dolomite. With continuing
depth, this bedrock grades through a medium-gray, grayish-yellow, or pinkish-
gray dolomite and dolomitic sandstone, siltstone, and shale toward a medium-
gray, medium-grained, medium-bedded dolomite. Near the bottom of this
formation, quartz sand stringers and lenses have been encountered. The
Leithsville Formation, which ranges in thickness from O to approximately 185
feet, has a gradational conformable contact with the underlying Hardyston
Quartzite.

Hardyston Quartzite

The older Hardyston Quartzite is comprised of light to medium-gray and bluish-
gray conglomeratic sandstone. This type of sandstone is comprised of fine-sand
to pebble-sized, sub-angular to sub-rounded-dolomite and arkose rock fragments
in a well to loosely cemented matrix. The thickness of this bedrock unit ranges
from O to approximately 30 feet. The Hardyston Quartzite has an unconformable
contact with underlying Precambrian age intrusive and metamorphic basement
rocks such as microperthite alaskite of the Byram Intrusive Suite.

Microperthite Alaskite

Based on the USGS bedrock map, microperthite alaskite comprises the bedrock
beneath properties located immediately east of The Fallone Organization site.
The description for this type of bedrock ranges from pink- to buff-weathered,
light-pinkish-gray or pinkish white, medium- to coarse-grained gneiss to granite
with indistinct foliation. It is primarily composed of microcline microperthite,
quartz, and oligoclase feldspar.

SINKHOLE SUSCEPTIBILITY

The Allentown and Leithsville Formations are carbonate rocks and are therefore,
susceptible to the formation of karst features such as sinkholes and caverns. The
Hardyston Quartzite and Precambrian microperthite alaskite are not carbonate
rocks and therefore, not considered susceptible to the formation of karst features.
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Although solution cavities may not form within the Hardyston Quartzite and
microperthite alaskite, the contact between these rocks and the carbonates
represents a zone of increased potential for solution cavities. Groundwater, after
migrating through less permeable and sometimes more acidic rocks such as the
quartzite and alaskite, has an increased capacity to dissolve carbonate minerals
in more permeable limestones and dolomites.

Since the USGS map is based on regional data, site-specific data were required
to accurately assess the presence of the Allentown and Leithsville dolomites
beneath The Fallone Organization site. in addition, the site-specific information

was necessary to assess the contact zone between the Hardyston Quartzite and
Leithsville Formation.

BORINGS

LOCATIONS

A total of thirteen borings were drilled at The Fallone Organization site to obtain
site-specific data regarding bedrock conditions. Borings labeled 1 through 9 were
drilled on the 57-acre property proposed for development by The Fallone
Organization. Borings A, B, C, and D were drilled on the approximately 3-acre
parcel planned for conveyance to the Clinton First Aid and Rescue Squad. The
boring locations are shown on Figure 3.

Borings 1 through 9 were drilled to depths ranging from 10 to 40 feet below
ground surface with an air rotary/hammer rig on March 13, 1998. Borings A, B, C,
and D were drilled to depths ranging from 38 to 40 feet below ground surface
with an air rotary rig on March 13, 1998. Geologic logs were prepared of the
materials removed from the boring and are presented in Attachment A.

WESTERN PORTION

The western portion of the site extends from Gray Rock Road to Moebus Place
(see Figure 1) and is reportedly underlain entirely, by the Allentown and
Leithsville Formations (see Figure 2). Borings 1 through 6 were drilled on this
portion of the site.

Borings 1, 2, 3

Competent dolomite bedrock was encountered at shallow depths ranging from 5
to 12 feet below ground surface in Borings 1, 2, and 3. These three borings were
drilled near the southern property boundary and extended to depths ranging from
10 to 25 feet below ground surface. Two small outcroppings of the Allentown
dolomite were observed near Boring 2. Groundwater was not encountered in
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Borings 1 and 3 but was present in the weathered bedrock at a depth of 3 feet
below ground surface in Boring 2. In all three borings, the competent bedrock
was dry and did not yield water.

The competent bedrock in Borings 1 through 3 was overlain by a thin layer of
weathered dolomite that ranged in thickness from 0.5 to 1.5 feet. Yellow-brown
silts with clay and a trace of very fine sand were encountered above the
weathered bedrock. These stiff silts often contained sand- and gravel-sized
weathered fragments of the underlying dolomite bedrock.

Borings 4, 5, 6

Bedrock was not encountered in Borings 4, 5, and 6, which were drilled nearer
the northern property boundary and to depths ranging from 38 to 39 feet below
ground surface. Groundwater was not encountered in these three borings.

Borings 4 and 5 were drilled within a topographic bowl-shaped area to assess if a
sinkhole was responsible for the lowered elevations. The soils encountered in
Borings 4 and 5 were comprised of yellow-brown silts with clay and a trace of
very fine sand. Sand-, gravel-, and cobble-sized fragments of weathered
dolomite were encountered within the stiff silts at depths exceeding 7 feet below
ground surface. No voids were encountered during drilling. Air circulation was
lost in Boring 4 within the depth intervals from 7 to 8 feet below ground surface
and 20 to 21 feet below ground surface; and in Boring 5 within the depth intervals
from 7 to 12 and 28 to 30 feet below ground surface.

The soils encountered in Boring 6 contained significantly more sand than
encountered in Borings 1 through 5. Sand was the primary constituent of the
materials encountered in this boring from 14.5 to 38 feet below ground surface.
Weathered dolomite fragments were present in the sand matrix.

Summary

Based on the rock outcroppings, the competent bedrock materials encountered
in Borings 1 through 3, the silt content and weathered bedrock fragments
encountered in Borings 4 and 5, it appears that the western portion of the site is
primarily underlain by the Allentown Formation. The presence of coarse to fine
sands in Boring 6 indicates that the northeast corner of the western portion is
underlain by the lower Leithsville Formation. Sand stringers and lenses are
reportedly present in the Leithsville Formation near the contact with the
Hardyston Quartzite.
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EASTERN PORTION

The eastern portion of The Fallone Organization site extends from Gray Rock
Road to the eastern property boundary and includes the proposed Clinton First
Aid and Rescue Squad conveyance. Borings 7 through 9 and A through D were
drilled within this portion of the site (see Figure 3).

Borings 8 and 9

Borings 8 and 9 were drilled near the two barns on the property. Competent
bedrock was not encountered in either boring. Groundwater was encountered in
Boring 8 at 23 feet below ground surface and in Boring 9 at 24 feet below ground
surface. Both borings extended to 40 feet below ground surface.

Voids were encountered in Borings 8 and 9 at depth intervals 22 to 27 and 24 to
26 feet below ground surface, respectively. Similar to the borings in the western
portion of the site, yellow-brown silts with clay and a trace of fine sand were
encountered in Boring 9 both above and below the void. In contrast to the
borings in the western portion, the silts encountered beneath the Boring 9 void
were softer than the stiff silts encountered in Borings 1 through 6.

The soils encountered in Boring 8 above the void were comprised of red-brown
silts and/or coarse to fine sands with a trace of clay; soils similar to these were
not encountered elsewhere at the site. Beneath the void, stiff yellow-brown silts
with coarse to fine sand and traces of clay were encountered. The silts and
sands encountered below the void in Boring 8 were similar to the materials
encountered in the four borings (Borings A through D) drilled to the southeast of
Boring 8.

Borings 7 and A through D

In Borings A, B, and C, yellow-brown silts with clay and a trace of sand were
encountered from ground surface to depths ranging from 4.5 to 9 feet below
ground surface. Below this silt layer and from ground surface in Boring D, the
percentage of sand increased from less than 10 percent to more than 90 percent
of the materials encountered. In addition, gravel- and cobble-sized materials and
quartzite fragments were encountered at some locations and depths. Bedrock
was not encountered in any of the four borings. Groundwater was encountered in
one boring (A) at a depth of 37 feet below ground surface. This boring was
located at the lowest elevation in comparison to the three other borings.

Yellow-brown silts and coarse to fine sands with clays were encountered to 3 feet
below ground surface in Boring 7. From 3 to the completed depth of the boring at
40 feet below ground surface, tan to white medium to fine sands with only a trace
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of silt and a few quartzite fragments were encountered. Groundwater was not
encountered in this boring.

The silts encountered at shallow depths in Borings 7 and D and to greater depths
in Borings A, B, C, 8, and 9 are probably derived from weathering of dolomitic
portions of the Leithsville Formation. The sands encountered beneath the silts
are most likely derived from the weathering of the lowermost portions of the
Leithsville Formation, which contained some sand stringers and lenses, and the
Hardyston Quartzite. The quartzite fragments and well-sorted sands
encountered in Borings 7 and D and near the base of Borings A, B, and C are
indications of the Hardyston Quartzite.

Summary

Based on the materials encountered in Borings 7, A, B, C, and D, the Leithsville
Formation has been eroded from the easternmost portion of the site leaving
behind a thin shallow residual silt layer. Competent Hardyston Quartzite bedrock
is likely present beneath the residual sands derived from the weathering of this
bedrock. Based on the USGS bedrock map (see Figure 2), Precambrian
intrusives and metamorphics would be encountered beneath the Hardyston
Quartzite, which this map indicates, may extend only to 130 feet below ground
surface.

The lowermost sections of the Leithsville may continue to be present beneath the
silts and sands encountered in Borings 6, 8, and 9. The voids encountered in
Borings 8 and 9 may be indicative of the contact between the Hardyston
Quartzite and Leithsville Formation. Solution features can form near the contact
between a less permeable geologic formation such as the Hardyston Quartzite
and more permeable carbonate rocks such as the Leithsville dolomite. If these
voids indicate the contact between the formations, then this contact may be
approximately 650 feet west of the contact shown on the USGS map.

CONCLUSIONS

Based on the results of the preliminary geologic evaluation and the thirteen
borings the following conclusions are made:

1. The western portion of The Fallone Organization site as defined by
Borings 1 through 5, is apparently underlain by the Allentown
Formation. Competent bedrock was encountered at shallow depths in
Borings 1 through 3. Two bedrock outcroppings were observed near
Boring 2.
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2. The Leithsville Formation dolomites may underlie the central portion of

the site near Gray Rock Road as defined by Borings 6, 8, and 9.
Competent bedrock was not encountered in these borings. The high
percentages of sands encountered in these borings indicate that the
uppermost portions of this formation have been eroded and only the
lower sections containing sand stringers and lenses may continue to
exist beneath the site.

. The easternmost portion of the site as defined by Borings 7, A, B, C,
and D appears to be underlain by Hardyston Quartzite. In general,
these borings encountered stiff silts at shallow depths. Dense sands
underiay these silts.

4. Voids were encountered in Borings 8 and 9 and groundwater was

present in these voids. The voids may be indicative of the contact
between the Hardyston Quartzite and Leithsville Formations.

M? Associates appreciates the opportunity afforded by The Fallone Organization
to conduct the preliminary geologic evaluation of the Gray Rock Road site in
Clinton Township. If you have any questions, please call Matt Mulhall at (908)
996-3231.

Respectfully submitted,
M? Associates Inc.

Matthew 4/Mulhall, P.G.
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ATTACHMENT A:
SOIL BORING LOGS



Boring Log,

Name: Matt Mulhall Date: 13-Mar-98 Page 1 of 1 .
Site:  Fallone-Clinton Weather Clear 35° el
Water: A Natural Renewable Resource
Boring No. 1 Total Depth: 10 feet below ground surface
Time Drilling Started: AM/PM Time Drilling Completed: AM/PM
Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mark O'Dell Helper's Name: Oscar Argueta
Sampling
Interval (Depth in
feet below
ground. surface) Unified Soil
Core ‘Classification
From: |To: Recovery| System Symbol Sample/Core Description Commenis
0 2 ML Yellow-brown Silt, little clay, trace very fine sand.
Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
Yellow-brown Silt, little clay with frequent sand and
2 3.5 ML gravel sized weathered residual dolomite fragments.
Stiff. Residual soils and rock fragments from
Allentown Formation.
4 5 Light gray weathered dolomite. Allentown Formation.
5 10 Competent dolomite bedrock. Very dry. Allentown Groundwater not
Formation. encountered in boring.
End of boring at 8 feet
below ground surface.




Boring Log.

Name: Matt Mulhall

Site: Fallone-Clinton

Boring No.

Time Drilling Started:

Type of Sampling

Drilling Method:  Air Rotary

e

Date: 13-Mar-98 Page 1__of _1

Weather Clear 35° %

Water: A Natural Renewable Resource
2 Total Depth: 13 feet below ground surface
AM/PM Time Drilling Completed: AM/PM
Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Type of Drilling Fluid: Air Contractor: Plainfield Well

Driller's Name:  Mark O'Dell Helper's Name: Oscar Argueta
Sampling
Interval (Depth inj
feet below
ground surface) Unified Soil
Core Classification
From: |To: Recovery| System Symbol Sample/Core Description Comments
0 25 ML Yellow-brown Silt, little clay, trace very fine sand.
' Slightly plastic. Stiff. Residual soils weathered from
: Allentown Formation.
Yellow-brown Silt, little clay with frequent sand and
25 75 ML gravel sized weathered residual dolomite fragments.
' ' Fragment size increases with depth. Residual soils
and rock fragments from Allentown Formation. Moist.
Very stiff.
Light gray weathered dolomite. Allentown Formation.
7.5 8 Wet.
Bedrock outcrop nearby is
comprised of dolomite.
8 13 Competent dolomite bedrock. Very dry. Allentown GIUREIWEISF Encolintsned
P cK. Very dry. at 3 feet below ground
Formation. X /
surface in boring.
End of boring at 13 feet
below ground surface.




Boring Log,

Name: Matt Mulhall Date: 13-Mar-98 Page 1 of 2
Site: Fallone-Clinton Weather Clear 35°
Water: A Natural Renewable Resource
Boring No. 4 Total Depth: 39 feet below ground surface
Time Drilling Started: AM/PM Time Drilling Completed: AM/PM
Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mark O'Dell Helper's Name: Oscar Argueta
Sampling
Interval (Depth inj
feet below
ground surface) Unified Soil
Core Classification
From: |[To: Recovery| System Symbol Sample/Core Description Comments
0 7 ML Yellow-brown Silt, little clay, trace very fine sand.
Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
7 8 ML Yellow-brown Silt, little clay with frequent sand,
gravel, and cobble sized weathered residual dolomite
fragments. Residual soils and rock fragments from
Allentown Formation. Slightly moist. Stiff. Some loss
of air circulation.
8 20 ML Yellow-brown Silt, little clay, trace very fine sand.
Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
20 21 ML Yellow-brown Silt, little clay with frequent sand,
gravel, and cobble sized weathered residual dolomite
fragments. Residual soils and rock fragments from
Allentown Formation. Slightly moist. Very stiff. Some
loss of air circulation.




Boring Log Continued

Name: Matt Mulhall Date: 13-Mar-98 Page 2 of 2
Site: Fallone-Clinton Weather Clear 35°
Water: A Natural Renewable Resource
Boring No. 4 Total Depth: 39 feet below ground surface
Sampling
Interval (Depth in
feet below

ground surface)

Time/Hydraulic

Medium consistency. Residual soils weathered from
Allentown Formation.

Core Pressure or
From: |[To: Recovery| Blows per Inch Sample/Core Description Comments
21 39 cL Yellow-brown Clay, some silt. Moderate plasticity.

Groundwater and
competent bedrock not
encountered in boring.

End of boring at 39 feet
below ground surface.




‘Boririg Log

Name: Matt Mulhall
Site: Fallone-Clinton
Boring No. 5

Time Drilling Started:

Date:

13-Mar-98 Page 1 of _2

Weather Clear 35°

Total Depth: 39 feet below ground surface

AM/PM

Time Drilling Completed: AM/PM

Water: A Natural Renewable Resource

Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method:  Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name: Mark O'Dell Helper's Name: Oscar Argueta
Sampling
Interval (Depth in|
feet below
ground surface) Unified Soil
Core Classification
From: |To: Recovery| System Symbol Sample/Core Description Commenis
0 7 ML Yellow-brown Silt, little clay, trace very fine sand.
Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
7 12 ML Yellow-brown Silt, little clay with frequent sand,
gravel, and cobble sized weathered residual dolomite
fragments. Residual soils and rock fragments from
Allentown Formation. Slightly moist. Stiff. Slight loss
of air circulation.
12 o8 ML Yellow-brown Silt, little clay, trace very fine sand.
Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
28 30 ML Yellow-brown Silt, little clay with few sand, gravel,

and cobble sized weathered residual dolomite
fragments. Residual soils and rock fragments from
Allentown Formation. Slightly moist. Very stiff. Slight
loss of air circulation.




L

Boring Log Continued a =Y

-«
Name: Matt Mulhall Date: 13-Mar-98 Page 2 of _2
Site:  Fallone-Clinton Weather Clear 35° . 4
Water: A Natural Renewable Resource
Boring No. 5 Total Depth: 39 feet below ground surface
Sampling
Interval (Depth in|
feet below
ground surface) Time/Hydraulic
Core Pressure or
From: [To: Recovery| Blows per Inch Sample/Core Description Comments
30 345 ML Yellow-brown Silt, little clay, trace very fine sand.
' Slightly plastic. Stiff. Residual soils weathered from
Allentown Formation.
34.5 39 ML Yellow-brown Silt, little clay with few sand, gravel,

and cobble sized weathered residual dolomite
fragments. Residual soils and rock fragments from
Allentown Formation. Slightly moist. Very stiff. No
loss of air circulation.

Groundwater and
competent bedrock not
encountered in boring.

End of boring at 39 feet
below ground surface.




Boring Log

Name: Matt Mulhall

Site: Fallone-Clinton

Boring No.

6

———

Time Drilling Started:

Date:

Weather Clear 35° :

13-Mar-98 Page 1 of 1 .

Total Depth: 38 feet below ground surface
AM/PM Time Drilling Completed: AM/PM

Water: A Natural ﬁenewable Resource

Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mark O'Dell Helper's Name: Oscar Argueta

Sampling
Interval (Depth in

feet below
grouind surface) Unified Soil

Core Classification

From: |To: Recovery| System Symbol Sample/Core Description Comments
0 14.5 ML Yellow-brown Silt, some coarse to fine sand, little
' clay. Little plasticity. Stiff. Residual soils weathered
from lower Leithsville Formation.
Yellow-brown coarse to fine Sand, some silt, little
14.5 38 SM clay, few gravel and pebble sized weathered

dolomite fragments. Dense. Residual soils weathered
from lower Leithsville Formation.

Groundwater and
competent bedrock not
encountered in boring.

End of boring at 38 feet
below ground surface.




Boririg Log

Name: Matt Mulhall Date: 13-Mar-98 Page 1 of _1

Site:  Fallone-Clinton Weather Clear 35°

Boring No. 7 Total Depth: 40 feet below ground surface

Time Dirilling Started: AM/PM Time Drilling Completed: AM/PM

Type of Sampling Device: Cuttings

Drilling Method: Air Rotary

Driller's Name: Mike Assante

Device Diameter: 4-inch

Water: A Natural Renewable Resource

Sampling Interval:

Type of Drilling Fluid: Air Contractor; Plainfield Well

Helper's Name: Oscar Argueta

Sampling
Interval (Depth in
feet below
Jrolnd.eyiiace) Unified Soil
Core Classification
From: |To: Recovery] System Symbol Sample/Core Description Comments
0 1 OL Topsoil. Brown Clay, some silt. Soft. Organic.
Yellow-brown Silt, some coarse to fine sand, little
1 3 ML clay.Little plasticity. Stiff. Residual soils weathered
from eroded lower Leithsville or upper Hardyston
Formations.
3 40 SW Tan to white medium to fine Sand, trace silt. Few

coarse quartzite fragments. Dense. Residual soils
weathered from underlying Hardyston Quartzite.

Groundwater and
competent bedrock not
encountered in boring.

End of boring at 40 feet
below ground surface.




Boring Log
Name: Matt Mulhall
Site: Fallone-Clinton

Date:

13-Mar-98

Page 1 of 2

Weather Clear 35° ek

Water: A Natural Renewable Resource

Boring No. 8 Total Depth: 40 feet below ground surface
Time Dirilling Started: AM/PM Time Drilling Completed: AM/PM
Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mike Assante Helper's Name: Oscar Argueta
Sampling
Interval (Depth in|
feet below
ground Suiriace) Unified Soil
Core Classification
From: |To: Recoveryl System Symbol Sample/Core Description Comments
0 1 oL Topsoil. Brown Clay, some silt. Soft. Organic.
Red-brown Silt, and coarse to fine sand, trace clay.
1 9 ML Little plasticity. Stiff. Residual soils weathered from
eroded lower Leithsville or upper Hardyston
Formations.
9 29 sp Red-brown coarse to fine Sand, some silt, trace
clay.Dense. Residual soils weathered from eroded
lower Leithsville or upper Hardyston Formations.
Void. Loss of air circulation. No recovery.
22 27
Yellow-brown Silt, some coarse to fine sand, little
27 30.5 ML clay. Slightly plastic. Moist. Stiff. Residual soils
weathered from eroded lower Leithsville or upper
Hardyston Formations.




Boririg Log Continued

Name: Matt Mulhall Date: 13-Mar-98 Page 2 of 2
Site:  Fallone-Clinton Weather Clear 35° L 4
Water: A Natural Renewable Resource

Boring No. 8 Total Depth: 40 feet below ground surface

Sampling
Interval (Depth inj

feet below
ground surface) Time/Hydraulic

Core Pressure or

From: |To: Recovery| Blows per Inch Sample/Core Description Comments

30.5 40

ML

Yellow-brown Silt, some coarse to fine sand, little

clay. Few gravel to cobble sized rock fragments.

Slightly plastic. Stiff. Moist. Residual soils weathered

from eroded lower Leithsville or upper Hardyston
Formations.

Groundwater encountered
at 23 feet below ground
surface in boring.

Competent bedrock not
encountered in boring.

End of boring at 40 feet
below ground surface.




Bo'rinh. Log. ™ i

X S
Name: Matt Mulhall Date: 13-Mar-98 Page 1 of _1
Site:  Fallone-Clinton Weather Clear 35° el
Water: A Natural Renewable Resource
Boring No. 9 Total Depth: 40 feet below ground surface
Time Drilling Started: AM/PM Time Drilling Completed: AM/PM
Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method:  Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mike Assante Helper's Name: Oscar Argueta
Sampling
Interval (Depth in
feet below
around surface) Unified Soil
Core Classification
From: [To: Recovery] System Symbol Sample/Core Description Comments
0 1 oL Topsoil. Brown Clay, some silt. Soft. Organic.

Yellow-brown Silt, little clay, trace fine sand. Slightly

1 A e plasticity. Stiff. Residual soils weathered from eroded
lower Leithsville or upper Hardyston Formations.
Void. Loss of air circulation. No recovery.
24 26

Yellow-brown Silt, little clay, trace coarse to fine
26 40 ML sand. Slightly plastic. Wet. Medium cohsistency.
Residual soils weathered from eroded lower
Leithsville or upper Hardyston Formations.

Groundwater encountered
at 24 feet below ground
surface in boring.

Competent bedrock not
encountered in boring.

End of boring at 40 feet
below ground surface.
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Béririg Log

Name: Matt Mulhall

Site: Clinton Rescue Squad

Boring No.

A

Time Drilling Started:

Date:

13-Mar-98 Page 1 of _1

Weather Clear 35°

Total Depth: 40 feet below ground surface

AM/PM

Time Drilling Completed: AM/PM

Water: A Natural Renewable Resource

Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval.
Drilling Method:  Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name: Mike Assante Helper's Name: Oscar Argueta
Sampling
Interval (Depth in
feet below
ground surface) Unified Soil
Core Classification
From: |To: Recovery| System Symbol Sample/Core Description Comments
Yellow-brown Silt, little clay, trace very fine sand.
0 2 ML Slightly plastic. Stiff. Residual soils weathered from
eroded lower Leithsville or upper Hardyston
Formations.
Yellow-brown Silt, little clay, trace very fine sand.
2 9 ML Very slight plasticity. Stiff. Residual soils weathered
from eroded lower Leithsville or upper Hardyston
Formations.
0 40 SM Yellow-brown coarse to fine Sand, some silt, trace | Groundwater encountered

clay, few quartzite fragments. Dense. Residual soils
weathered from underlying Hardyston Quartzite.

at 37 feet below ground
surface.

Competent bedrock was
not encountered in boring

End of boring at 40 feet
below ground surface.




Bdrin‘,g_ Liog.

Name:

Site:

Matt Mulhall

Clinton Rescue Squad

Boring No.

B

Time Drilling Started:

Date:

13-Mar-98 Page 1 of _1

Weather Clear 35°

Total Depth: 38 feet below ground surface
AM/PM Time Drilling Completed: AM/PM

L 4

Water: A Natural Renewable Resource

Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mike Assante Helper's Name: Oscar Argueta
Sampling
Interval (Depth in
feet below
ground surface) Unified Soil
Core Classification
From: |To: Recovery| System Symbol Sample/Core Description Comments
Yellow-brown Silt, little clay, trace very fine sand.
0 4.5 ML Slightly plastic. Stiff. Residual soils weathered from
eroded lower Leithsville or upper Hardyston
Formations.
Yellow-brown coarse to fine Sand, some coarse to
45 6 SP fine gravel, trace silt, few cobbles. Very dense.
Residual soils weathered from eroded lower
Leithsville or upper Hardyston Formations.
6 30 ML Yellow-brown Silt, little clay, trace fine sand. Slightly
plastic. Stiff. Residual soils weathered from eroded
lower Leithsville or upper Hardyston Quartzite.
30 38 SW Yellow-brown coarse to fine Sand, trace silt. Dense. Groundwater and
Residual soils weathered from underlying Hardyston | competent bedrock not
Quartzite. encountered in boring.
End of boring at 38 feet
below ground surface.




Bbririg Log W, g

Name: Matt Muthall Date: 13-Mar-98 Page 1_of 1

L 4

Water: A Natural Renewable Resource

Site:  Clinton Rescue Squad Weather Clear 35°

Boring No. C Total Depth: 38 feet below ground surface
Time Drilling Started: AM/PM Time Drilling Completed: AM/PM
Type of Sampling Device: Cutt@gs Device Diameter: 4-inch Sampling Interval:
Drilling Method: Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name:  Mike Assante Helper's Name: Oscar Argueta

Sampling
Interval (Depth in|

feet below
ground syrface) Unified Soil

Core Classification
From: |To: Recovery] System Symbol Sample/Core Description Comments
Yellow-brown Silt, little clay, trace very fine sand.
0 5 ML Slightly plastic. Stiff. Residual soils weathered from
eroded lower Leithsville or upper Hardyston
Formations.

Yellow-brown Silt, little clay, little coarse to fine sand,
few cobbles and weathered quartzite

2 2 ML fragments.Slightly plastic. Stiff. Residual soils
weathered from eroded lower Leithsville or upper
Hardyston Formations.
9 23 ML Yellow-brown Silt, littie clay, trace fine sand. Slightly | Moisture present in soils
plastic. Stiff. Residual soils weathered from eroded | at 22 feet below ground
lower Leithsville or upper Hardyston Quartzite. surface.
23 38 SW Yellow-brown medium to fine Sand, trace silt. Dense. Groundwater and
Residual soils weathered from underlying Hardyston | competent bedrock not
Quartzite. encountered in boring.
End of boring at 38 feet

below ground surface.




_Bc’aririg kog

4

Name:

Site:

Matt Mulhall

Clinton Rescue Squad

Boring No.

D

Time Drilling Started:

Date:

13-Mar-98 Page 1 of _1

Weather Clear 35°

Total Depth: 38 feet below ground surface

AM/PM

Time Drilling Completed: AM/PM

-5

Water: A Natural Renewable Resource

Type of Sampling Device: Cuttings Device Diameter: 4-inch Sampling Interval:
Drilling Method:  Air Rotary Type of Drilling Fluid: Air Contractor: Plainfield Well
Driller's Name: Mike Assante Helper's Name: Oscar Argueta
Sampling
Interval (Depth in|
feet below
giround surface) Unified Soil
Core Classification
From: |To: Recovery| System Symbol Sample/Core Description Comments
Yellow-brown Silt, little clay, little coarse to fine sand,
few cobbles and weathered quartzite
0 10 ML fragments.Slightly plastic. Stiff. Residual soils
weathered from eroded lower Leithsville or upper
Hardyston Formations.
10 12 ML Yellow-brown Silt, little clay, trace fine sand. Slightly
plastic. Stiff. Residual soils weathered from eroded
lower Leithsville or upper Hardyston Quartzite.
12 14 ML Light gray Silt, little clay. Slightly plastic. Stiff. Moist.
Residual soils weathered from eroded lower
Leithsville or upper Hardyston Quartzite.
14 38 Tan-white medium to fine Sand. Trace silt. Dense. Groundwater and
SW Dry. Residual soils weathered from underlying competent bedrock not
Hardyston Quarizite. encountered in boring.
End of boring at 38 feet
below ground surface.
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FIGURES

1. Site Location and Bedrock Geology of the Z&F LLC Property in
Clinton, New Jersey.

2. Locations of Borings and Test Pits at the Proposed Z&F, LLC Office
Building Complex Block 18 Lot 5 in the Town of Clinton, Hunterdon
County, New Jersey.

APPENDIX

A. Appendix A: Phase Il Investigation Boring Logs for. Block 18 Lot 5 in
Town of Clinton, Hunterdon County, New Jersey.
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PHASE Il INVESTIGATION
OF CARBONATE ROCK
BENEATH BLOCK 18 LOT 5
IN THE TOWN OF CLINTON,
HUNTERDON COUNTY, NEW JERSEY

INTRODUCTION

M? Associates recently completed Phase Il of the carbonate rock evaluation of
Block 18 Lot 5 in the Town of Clinton, New Jersey. A preliminary geologic
evaluation was conducted at the site in March 1998 and M? Associates
summarized the results of this first phase in a May 5, 1998 report.

SITE CONDITIONS

LOCATION

Block 18 Lot 5 is bounded to the west bi'lé\Moebus Place and to the south by New
Jersey State Highway 31 in the Town of Clinton. The northern and eastern
property boundaries coincide with the municipal boundary between the Town of
Clinton and the Township of Clinton. The site location is shown on Figure 1.

DEVELOPMENT PLANS

Z&F have presented plans prepared by Studer and McEldowney to the Town of
Clinton Planning/Board to construct two office buildings and associated parking
lots on this 18/166-acre_ lot. These plans have received preliminary site plan
approval from theiTown of Clinton Planning Board.

Each building will have a footprint of approximately 150 feet by 110 feet with a
building height of approximately 40 feet. A courtyard will be located between the
two buildings and parking lots will be located on all sides. Driveway entrances to
the property will be from New Jersey State Highway 31 and Moebus Place.

A stormwater detention basin will be located near the northern property boundary
and will receive runoff from impervious surfaces. The discharge from this basin
will be to an unnamed tributary to the South Branch of the Raritan River.
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BEDROCK GEOLOGY

As shown on Figure 1, the entire Z&F site is underlain by Cambrian-Ordovician
Allentown Formation. The presence of the Allentown Formation beneath the site
was confirmed during the preliminary geologic evaluation conducted in 1998. The
Allentown Formation is described by the United States Geological Survey
(USGS) as medium- to very light-gray, fine- to-medium-grained, very thin to very
thick-bedded dolomite. Oolites and algal stromatolites characterize this bedrock
formation. The thickness of the formation in New Jersey ranges from O to 240
feet. &

The Allentown Formation becomes increasingly shaly toward the lower
conformable contact with the underlying Leithsville Formation. The USGS and
New Jersey Geological Survey (NJGS) have mapped the Leithsville Formation
immediately northeast of the site (see Figure 1).

The Allentown dolomite is comprised of carbonate minerals, which when
exposed to acidic water can slowly dissolve. Over long periods of time, openings
such as cavities, caves, and caverns can form in the bedrock and become
conduits for subsurface erosion of seils. The erosion of overlying soils into an
underlying solution opening in the bedrock can result in the formation of a
sinkhole.

Since solution openings may be present in the subsurface bedrock and sinkholes
can form on a site underlain by dolomite, a Phase Il investigation was conducted
to assess the potential for sinkholes to form primarily beneath the buildings and
detention basin proposed for construction at the site.

PHASE ll INVESTIGATION

WORKPLAN

During the prellmlnary geologic evaluation, four borings (labeled 2,3,4, and 5 in
the May 5, 1998 report) were drilled on or immediately adjacent to the site. In two
borings (2 and 3) completed along the southern portion of the property, dense
competent dolomite was encountered within 8 to 12 feet of ground surface. In
two borings (4 and 5) completed in the northwestern portion of the site,
competent bedrock was not encountered to a depth of 39 feet below ground
surface.

The geologic logs of these borings and the May 5, 1998 report were submitted to
the Town of Clinton Planning Board, which in turn submitted a copy of the report
to. Raymond J. Tully, P.E. of Melick-Tully and Associates (MTA) for his review
and comment. Mr. Tully summarized the results of his review in an August 24,
2001 letter to the Planning Board. Based on this letter and discussions regardlng
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site conditions between Mr. Tully and Matthew J. Mulhall of M? Associates, a
workplan for a detailed geologic evaluation of site foundation conditions was
outlined. This workplan included the following:

1.

RESULTS

Six soil/bedrock borings along the centerline of the buildings, with three
borings per building. These borings were to be drilled through soils
using the Standard Penetration Method to assess soil conditions with
respect to foundation support. If rock were encountered at a depth less
than 40 feet, a 10-foot core sample would be collected. Z&F’s engineer
would use the data from these borings to p’f'e,p_aFe final foundation
designs for the buildings and retaining walls. In aadi_tion, the data from
these borings would be used to assess the actual and potential
presence of solution openings, soil voids, and sinkhole features
beneath the proposed buildings.

Two test pits would be excavated within the proposed detention basin
to a depth of 12 feet below ground surface. A soil boring would also be
drilled within this detention basin to a depth of 25 feet below ground
surface. The data from this boring and the test pits would be used to
assess soil composition; the ‘presence of a seasonal water table; and
the actual and potential presence of solution openings, soil voids, and
sinkhole features beneath the proposed basin.

If borings drilled near the buildings andfor within the detention basin
indicated potential solution openings and/or sinkhole features, then
additional borings would be drilled as necessary to define these
openings and/or features.

Grouting the borings after completion with a cement-bentonite grout
mix prepared as per New Jersey Department of Environmental
Protection (NJDEP) regulations (N.J.A.C. 7:9-9.1). The volume of grout
used toffill the borings was to be measured and compared to the
theoretical volume of grout needed to fill the boring. The data from the
grout measurements is useful in assessing the competency of the
bedrock and the potential size and presence of openings in rock or
soil.

Boring Locations

Six borings, three per building, were drilled along an east to west centerline
through the proposed buildings. Two borings were drilled within the detention
basin. Two test pits were also completed within the detention basin. The
locations of the borings and test pits are shown on Figure 2.
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Sampling

Split-spoon samples were collected continuously in two-foot intervals from
approximately 1.5 to 2 feet below ground surface to the top of bedrock or 40 feet
below ground surface, which ever was encountered first. The split-spoon
samples were collected using the Standard Penetration Test as outlined in ASTM
Test D-1686. The 2-inch diameter split-spoons were driven using a 140-pound
hammer dropping 30-inches per blow and the blow counts were recorded in 6-
inch intervals. -

The blow counts for the last 12-inch interval of each split- =Spoon sample were
summed and used to estimate preliminary bearing pressures‘for soils near each
building. The preliminary bearing pressure estimates were made using results
summarized by George F. Sowers in the fourth edition of “Introductory Soil
Mechanics and Foundations: Geotechnical Engineering” as summarized on Page
147 in the 1983 text entitled “Structural System Design” by Robert A. Coleman.

The preliminary bearing pressures were estimated to assess potential soft zones
in soils or weak points in rock that may be susceptible to differential settlement
and/or sinkhole formation. We have not designed foundations. Z&F will retain a
qualified professional engineer to prepare approprlate foundation designs.

In addition to the split-spoon samples, ‘bedrock cores were obtained from one
boring beneath the east building and all three borings beneath the west building.
In all four of these borings, bedrock was encountered within 40 feet of ground
surface. These 2-inch diameter rock samples were collected in 5 to 10 foot
continuous cores using a standard 10-foot long NX-sized core. The rock cores
were inspected for rock-type, recovery, and Rock Quality Designation (RQD),
which is the ratio of the length of intact core sections longer than 4-inches to the
length of the core run. Similar to the split-spoon blow counts, the RQD results
were used to estimate bearing pressures for the underlying bedrock.

In the two borinds completed in the detention basin, rock cores were not
obtained. The air hammer bit on the drilling rig was used similar to a percussion
rig to assess the depth to bedrock and the relative hardness of this rock. Split-
spoon samples were collected in one of these two borings. Two test pits were
completed in the detention basin to inspect soil profiles for composition, the
presence of soil voids and/or solution openings, and the potential presence of a
seasonal water table beneath the proposed basin. The data from these detention
basin borings and test pits were used to evaluate the competency of the bedrock,
the potential for groundwater mounding, and the potential presence of solution
openings.

The borings were drilled by a New Jersey-licensed driller in the employ of
Plainfield Well Drilling of Martinsville, New Jersey. The test pits were excavated
with a Hitachi EX150 by an operator employed by Somerset Excavating. A



|'. 1': . III ’
&

Waler: A Natural Renewable Reseuree

professional geologist employed by M? Associates logged all borings and test
pits. A professional geologist employed by MTA was also on site and inspected
the test pits and samples from the borings.

Grouting

All borings were grouted in accordance with N.J.A.C. 7:9-9.1 by mixing three 94-
pound bags of Portland Cement with approximately 15 to 20)pounds of bentonite
and 7 gallons of water per batch. The mixer capacity is 40 gallons and each
batch filled the mixer. After a batch was completely mixedp \the grouting machine
pumped the grout through a tremie pipe to the bottom of the_bonng Additional
batches were mixed as necessary to completely fill each boring. The borings
were inspected on the day following grouting to assess grout settlement.

East Building

BORINGS

Three borings were drilled along the centerline of the east building starting from
east to west (see Figure 2). Detailed results from these borings are provided on
the geologic logs included in Attachment A. The soils encountered along the east
side of the building are primarily medium ito hard, plastic, brown-yellow clays with
some silt and few to frequent sand- to gra\?el—sized weathered rock fragments. To
a depth of approximately 9.7 feet below ground surface, the soils were till
deposits associated with pre-lllinoian glaciation. From 9.7 to 29 feet below
ground surface, residual clays with few weathered sand- to gravel-sized dolomite
fragments derived from the underlying dolomitic bedrock were encountered.

A small void was encountered in Boring EB-1 between 14.5 and 14.7 feet below
ground surface anda slightly larger void was encountered immediately below a
2-foot thick section of competent dolomite from 31 to 32 feet below ground
surface. A layer,of weathered dolomite and residual yellow-brown to red-brown
clays was encountered from 32 to 37 feet below ground surface and this layer of
stiff clays was in turn underlain by competent dolomite to approximately 40 feet
below ground surface. As this first boring was nearing completion, a larger void
was encountered from approximately 40 to 44.5 feet below ground surface.
Competent bedrock was encountered beneath the void to the completed boring
depth of 46 feet below ground surface. Of the eight borings completed at the site,
the EB-1 boring was the only one in which voids were encountered either in soils
or bedrock.

B‘EARING CAPACITY ESTIMATES

The bearing capacity estimates for the materials encountered in this first boring
ranged from approximately 3,000 to 25,000 pounds per square foot. If a thin layer
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of clay and silt is removed from 5.5 to 7.5 feet below current ground surface or
3.5 to 5.5 feet below ground surface after first floor grade is achieved, the soils
above the first void have an estimated bearing capacity of 8,000 pounds per
square foot.

The first void and the two other voids encountered in the EB-1 boring do not
appear laterally extensive as they were readily filled with grout. The theoretical
grout capacity of this boring based on the size of the borehole was approximately
68 gallons. A total of 80 gallons of grout were necessary 10 fi Il this borehole and
the voids. There was slight (less than 0.5-foot) settlement of the grout in this
borehole observed 24 and 48 hours after grouting was complete

Boring EB-2 was drilled near the anticipated center of this building and glacial till
deposits primarily comprised of loose to medium, coarse to fine sands with some
medium to fine gravel were encountered to a depth of approximately 14.8 feet
below ground surface. These shallow soils have an estimated bearing capacity
ranging from 3,000 to 5,500 pounds per square foot. Residual yellow-brown and
light gray plastic clays with some silt and few to frequent sand- to gravel-sized
dolomite fragments were encountered from 14.8 to 24 feet below ground surface.
The estimated bearing pressures for these soils range from 2,500 to 7,000
pounds per square foot. B 4

The residual soils beneath the center of the East Building were underlain by
highly fractured dense dolomite bedrock from 24 feet below ground surface to the
completed depth of 38 feet below ground surface. No voids were encountered in
the soils or bedrock in this boring. Given the highly fractured nature of this
dolomite and a RQD of 8 percent for the core from this boring, the estimated
bearing capacity of the bedrock from 24 to 38 feet below ground surface is
25,000 pounds per square foot. Although the rock in this boring appeared highly
fractured, little extra grout was needed to seal the boring. The theoretical grout
capacity of this bonng based on the size of the borehole was approximately 46
gallons. A tofaly of ‘80 gallons of grout were necessary to fill this borehole and
there was no settlement of the grout in this borehole observed 24 and 48 hours
after grouting was complete.

The third boring for the East Building, EB-3, encountered stiff to hard, very
slightly plastic clays underlain by medium- dense brown-yellow to tan, coarse- to
fine-grained sand with little silt, which were in turn underlain by highly
decomposed gneissic rock. These till deposits extended from ground surface to a
depth of 17 feet below ground surface and based on the blow counts, have an
_ estimated bearing pressure range from 3,500 to 6,500 pounds per square foot.

Resndual stiff to hard, plastic to slightly plastic, yellow-brown to light gray, clay
with some silt, and few to frequent highly weathered sand- to gravel-sized
dolomite fragments were encountered from 17 to 37.25 feet below ground
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surface. These residual clays, which have an estimated bearing pressure range
from 3,500 to 8,000 pounds per square foot were interlayered with layers of less
weathered dolomite, which have an estimated bearing pressure of approximately
25,000 pounds per square foot. A hard layer of dolomite was encountered from
26.5 to 32 feet below ground surface and a second layer was encountered from
37.25 feet below ground surface to the completed depth of 40 feet below ground
surface. Although there was some loss of air circulation when drilling through
these layers, no voids or solution openings were encountered.

The theoretical grout capacity of Boring EB-3 based on the 6-inch diameter and
depth of 40 feet is approximately 59 gallons. A total of 80 'g"é_]_lgns of grout were
necessary to fill this borehole. There was approximately 0.5-foot of grout
settlement in this borehole 24 after grouting was complete. There was no
additional settlement 48 hours after grouting was complete.

SUMMARY

The results of the three borings drilled for the East Building indicate that
foundations can be designed and supported by the soils and bedrock beneath
this building. Based on first floor elevf_’:_iti‘cms__.zand the boring elevations, it appears
that slight cuts of 1 to 2 feet will be needed near the center and east side of the
building and a fill of approximately 4 feéf-mill be needed near the west side of the
building and courtyard. Some of the less dense or softer soils encountered at
shallow depths in EB-1 and EB-2 will most likely be removed as part of grading
operations. The shallow soils near the center and/or east side of the building
most likely are not appropriate for a controlled/engineered fill along the west side
of the building and/or courtyard. However, coarse sands and gravels in the
detention basin area, if installed in appropriate sized lifts and properly
compacted, should provided adequate soils support for the west side of the
building and courtyard.

Although voids/soldtion openings were only encountered along the east side of
this proposed building, as in all areas underlain by carbonate rock, no
investigation can fully characterize or identify all solution openings and/or
potential  sinkhole areas. Therefore, inclusion within the building
footings/foundation of sufficient steel reinforcing to maintain structural integrity in
the event a sinkhole forms, is recommended.

West Building

‘BORINGS

Three borings were drilled along the centerline of the west building starting from
east to west (see Figure 2). Detailed results from these borings are provided on
the geologic logs included in Attachment A. The soils encountered were primarily
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comprised of coarse- to fine-grained sands and some coarse- to fine-grained
gravel and silt till deposits associated with pre-lilinoian glaciation. Unlike the East
Building, bedrock was encountered at shallow depths beneath the West Building.
No voids or solution openings were encountered in these three borings.

BEARING CAPACITY ESTIMATES

In Boring WB-1, a soft and/or loose zone of till deposits and residual soils
comprised of sand clay, and silt was encountered to a depth of approximately 9
feet below ground surface. These soils have low re31stance to the Standard
Penetration Test and therefore, have a low estimated bearlng pressure range
from 1,500 to 2,500 pounds per square foot. These soils”are most likely
inadequate for foundation support and may need to be replaced if conventional
footings are used. Beneath the soft and/or loose zone, the residual soils
increased in hardness. These stiff to hard, light to medium gray clays and highly
weathered dolomite fragments from 9 to 14.75 feet below ground surface have
an estimated bearing pressure range from 5,500 to 8,000 pounds per square
foot.

Dense, Ilght to dark gray, very fine-grained dolomite was present beneath the
re3|dual soils in Boring WB-1. A core sample from 18 to 26.5 feet below ground
surface in this boring indicated a hughly brecciated and re-calcified fractured
dolomite with a RQD of 35 percent. Water was lost during coring, which also
indicates that the rock was highly fractured. The core bit was blocked by large
irregular shaped dolomite fragment making coring difficult and core recovery was
approximately 56 percent. No voids or solution openings were encountered. The
borehole volume of Boring WB-1 was approximately 31 gallons and 40 gallons
were necessary to seal this boring. There was slight (less than 0.5-foot)
settlement of the grout in this borehole observed 24 and 48 hours after grouting
was complete 1‘

. Boring WB-2, drllled in the center of the proposed West Building, encountered
loose to medium, brown-red and yellow-brown coarse to fine sands, with little to
some medium to fine gravel, and trace silt to a depth of 16.25 feet below ground
surface. These till and/or glacial outwash deposits have an estimated bearing
pressure range from 3,000 to 5,500 pounds per square foot.

The glacial deposits beneath the center of the West Building were underlain by a
1.25-foot layer of highly decomposed dolomite and hard, plastic clay, which has
an estimated bearing pressure of 8,000 pounds per square foot. This thin layer of
residual soils was underlain by very dense, light to dark gray, medium to fine
grained dolomite. The recovery was 100 percent and the RQD equal to 72
percent for a core taken from 20 to 30 feet below ground surface in this boring.
The high rock quality designation indicates that the bedrock in this boring has an
estimated bearing pressure of 50,000 pounds per square foot. Little extra grout
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was necessary to seal Boring WB-2, which had a theoretical borehole volume of
34 gallons and was filled with 40 gallons. There was slight (less than 0.5-foot)
settlement of the grout in this borehole observed 24 and 48 hours after grouting
was complete.

Bedrock was encountered within 6 feet of ground surface in Boring WB-3. The
dolomite in this boring was overlain by medium-stiff, golden-brown and red-brown
residual silt with little clay and frequent decomposed dolomite fragments. A core
sample was collected in two attempts because the bit bécame blocked with a
rock fragment at approximately 11 feet below ground surface The first core
sample was collected from 6 to 11 feet below ground surface,and recovery was
100 percent. This interval of rock was comprised of highly fractured light to dark
gray, fine to very-fine grained dolomite with a RQD of 26 percent. The fractured
nature of the dolomite from 6 to 11 feet below ground surface indicates an
estimated bearing pressure of 20,000 pounds per square foot.

The bedrock encountered in WB-3 from 11 to 16 feet below ground surface was
also light to dark gray, medium to fine grained dolomite. This interval appeared to
be slightly less fractured than the overlying 5-foot interval and had a RQD of 50
percent. Recovery was 100 percent. The slightly less fractured nature of the core
from 11 to 16 feet indicates an estimated bearing pressure of 30,000 pounds per
square foot. Boring WB-3 had a borehole volume of 14 gallons but because of
some loss to the fractures needed 27 gallons of grout for sealing. There was no
settlement of the grout in this borehole observed 24 and 48 hours after grouting
was complete.

SUMMARY

The three borings drilled for the West Building indicate that foundations can be
designed and supported by the soils and bedrock beneath this building. Based
on first floor elevatlons and the boring elevations, it appears that a controlled fill
will be needed in the eastern portion of this building and that cuts of 1 to 7 feet
will be needed near the center and west side of the building. Some of the less
dense or softer soils encountered to 9 feet below ground surface in WB-1 should
be removed prior to installing a controlled fill in this area.

A cut of one to two feet to reach final grade near the center of the West Building
may not be sufficient to remove the loose sands in this area. As a result,
mechanical compaction andf/or replacement of the loose soils with a
controlled/engineered fill may be necessary beneath the center of this building.

Along the west side of the West Building, it may be necessary to construct
footings on shallow bedrock. Appropriate precautions should be included in the
foundation design to minimize potential deflection and/or differential settlement at
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locations where the foundation support is transferred from bedrock to
controlled/engineered fill or soils.

Although no voids or solution openings were encountered in any of the West
Building borings, given the fractured nature of the bedrock and the presence of
carbonate rock, it is recommended that sufficient steel reinforcing be included in
any foundation designs to ensure structural support is malntalned in the event a
sinkhole forms.

Detention Basin

LOCATION

Two borings (DB-1 and DB-2) and two test pits (DB-A and DB-B) were completed
within the detention basin and the locations are shown on Figure 2. In the two
borings completed in the detention basin, rock cores were not obtained. The air
hammer bit on the drilling rig was used similar to a percussion rig to assess the
depth to bedrock and the relative hardness of this rock. Split-spoon samples
were collected in one of these two borings. Two test pits were completed in the
detention basin to inspect soil profiles for composition, the presence of soil voids
and/or solution openings, and the potentlal presence of a seasonal water table
beneath the proposed basin. These detention basin borings and test pits were
used to evaluate the competency of the ‘bedrock, the potential for groundwater
mounding, and the potential presence of solution openings beneath the basin.

TEST PITS

The test pits were excavated within the detention basin prior to the borings. The
first test pit (DB-A) was excavated in the western portion of the basin within the
area where apprommately 10 feet of soil will be removed to achieve final grade.
Evidence of a seasonal water table was not present in this test pit; the water level
in a nearby well was approximately 44.8 feet below ground surface or at a site
elevation of approxumately 195 feet. The proposed base of the detention basin
will be 234 feet in elevation.

Soils in DB-A were comprised of red-brown and yellow-brown coarse to fine sand
with some silt and coarse to fine gravel. These dense, pre-lliinoian glacial
deposits will be excavated during construction of the detention basin and could
be used to replace some soils beneath the proposed buildings or other areas of
the site.

Lest Pit DB-B was excavated in the eastern portion of the detention basin and
there was no evidence of a seasonal water table apparent in this test pit. The
water level in a nearby well was approximately 39.8 feet below ground surface or
at a site elevation of approximately 195 feet. The bottom of the proposed basin in
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this area will be completed at an elevation of 234 feet. Soils comprised of red-
brown and yellow-brown coarse to fine sand with some silt and coarse to fine
gravel. These pre-lllinoian glacial deposits will be excavated during construction
of the detention basin and could be used to replace some soils beneath the
proposed buildings or other areas of the site.

Soils were encountered in the eastern half of DB-B to the completed depth of
14.5 feet below ground surface. Light to medium gray weathered dolomite was
encountered in the western half of this test pit at a depth6f 5 feet below ground
surface and extended to the completed depth of this half of the test pit at 7 feet
below ground surface. B

BORINGS

Borings DB-1 and DB-2 were drilled in between Test Pits DB-A and DB-B. In
both of these borings, dense, dry, weathered dolomite was encountered within 4
to 8 feet below ground surface. The dense, competent bedrock extended to the
completed depths of the borings and no voids or solution openings were
encountered. The presence of shallow bedrock in these two borings and in the
western half of Test Pit DB-B indicatesua,laterally extensive pinnacle is present
beneath this portion of the site. Approximately 4 to 6 feet of the top of this
pinnacle will need to be removed as paff{@f the detention basin construction.

Soils encountered in the borings were similar to the soils encountered in the test
pits. A seasonal water table was not evident in either boring. The coarse to fine-
grained glacial deposits are competent for a detention basin. Given the nearly 40
feet to groundwater beneath the proposed detention basin and the coarse-
grained glacial deposits, it is highly unlikely that groundwater mounding beneath
this basin would result in seeps and/or subsurface flooding of downgradient
properties.

Although groundwater-mounding problems are highly unlikely, the presence of a
pinnacle beneath'the detention basin is an indication of differential weathering
and possible solution openings in bedrock. Since clays and silts are present
beneath the site, especially near the eastern building, these materials could be
excavated and used to prepare a low permeability liner in the detention basin.
This liner would minimize and slow infiltration of water collected in the basin and
should therefore, minimize the potential for subsurface erosion beneath the
basin. A 2-foot thick clay liner properly installed in the bottom of the basin in 1-
foot lifts and properly compacted to achieve 95 percent of maximum density as
determined with the ASTM D 1557 Method should be sufficient to minimize the
botential for subsurface infiltration and drainage.
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GENERAL KARST CONSTRUCTION ELEMENTS

In carbonate rock environments, extra precautions are often included in
construction plans to minimize the potential for sinkhole formation. Given the
variable nature of these rocks and the potential for solution openings, it is highly
unlikely that any Phase Il investigation will identify all solution openings and/or
potential sinkholes. Since subsurface erosion causes sinkholes to form,
minimizing water velocities and volumes resulting from construction will minimize
the potential for sinkholes to form as a result of these man:made activities. As a
result there are several general construction elements' listed below that are
recommended for inclusion in site construction plans. These elements are as
follows: :

1. Prior to commencement of construction, contractors should review all
geotechnical reports including but not limited to the May 5, 1998 M?
Associates report entitled “Preliminary Geologic Evaluation of the
Fallone Organization Site in Clinton Township, Hunterdon County, New
Jersey”; the August 24, 2001 Melick-Tully report entitled “Geologic
Review, Application for Preliminary Site Plan-Lot 5, Block 18, The
Fallone Organization, Town,of Clinton, Hunterdon County, New
Jersey”; and this November, 21,2001 M? Associates report entitled
‘Phase Il Investigation of Carbonate Rock beneath Block 18 Lot 5 in
the Town of Clinton, Hunterdon County, New Jersey”.

2. Any voids and/or sinkholes encountered during construction should be
quickly cordoned off and inspected by a geologist or geotechnical
engineer experienced in karst geology. All sinkholes and/or solution
openings encountered during construction or after all construction is
complete should be remediated.

3. No construction (roadways, structures, underground utilities, etc.)
should occurin an area of a non-remediated sinkhole and/or solution
opening. Vehicle traffic and all construction equipment should be
directed away from the sinkhole and/or void until this karst feature can
be remediated.

4. Rubber “O’-ring gaskets are to be used on all storm drainage piping
and piping should be water tight to prevent leakage.

5. Utility line backiill should be of native material free of cobbles or
boulders, compacted to a minimum of 90 percent of the maximum
obtainable density through ASTM D1557 Methods in open areas and
95 percent of ASTM D1557 maximum density in structure or paved
areas. If a clean granular backfill is used in any portion of a utility
trench, a minimum of 12 inches of low permeability backfill should be
placed atop the trench and compacted as previously noted. In all
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instances, proper bedding and controlled backfill are important.
Technical inspection and testing of bedding and filling operations are
required.

In any utility excavation where non-native soils are emplaced adjacent
to all or part of the utility structure, water dams should be installed in
the base of the trench at intervals of 20 to 30 feet and should extend
the full width of the excavation.

Rock excavation should be performed by, ..h,’é'avy construction
equipment or hydraulicchammer wherever possible; Blasting materials
should only be used as a last resort when mechanical means are
incapable of fracturing rock.

Although it is unlikely based on the Phase | investigation, it is prudent
in carbonate rock terranes to assume that a sinkhole could form
beneath a portion of a building. Therefore, all foundation designs
should include appropriate steel reinforcement to bridge an opening
and maintain structural support.

After all topsoil is removed and/or finat base grade achieved but prior
to excavation of any utilities or footing trenches, the areas of the
parking lots, driveways, and building should be proof rolled to identify
any potential weak areas for structural support. A geologist or
geotechnical engineer experienced in karst geology should inspect the
proof rolling operations.

10.Any weak areas identified during the proof rolling process should be

11

excavated to remove soft soils and to inspect for potential solution
openings. Soils that are appropriate for backfill should be installed in
the e}tdax{gtion(s) in 1-foot lifts and properly compacted to achieve 95
percent .of ‘maximum density as determined with the ASTM D 1557
Method. .An engineer experienced in soils testing and compaction

requirements should complete all soil compaction and density testing.

.After heavy precipitation events (greater than 1-inch), all exposed

areas in which topsoil has been removed should at a minimum, be
visually inspected for indications of subsidence, vertical erosion, and/or
sinkholes. A geologist or geotechnical engineer experienced in karst
geology should further evaluate any areas of potential concern
identified during this inspection.

12.During the excavation of any utility or foundation trenches, soils should

be bermed along the perimeter of the trench to prevent stormwater
from flowing into the trench.
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13.A geologist or geotechnical engineer experienced in Kkarst

environments and carbonate bedrock should inspect all excavations for
evidence of potential sinkholes.

14.A vibratory roller should be used to compact subgrade soils

approximately 2 feet below the base of the detention basin to achieve
90 percent of maximum density as determined with the ASTM D 1557
Method. Clays and silts derived from the site should be placed in lifts a
maximum 1-foot thick, above these subgrade soils to.the final grade of
the detention basin. A sheep’s-foot roller should, be used to compact
this basin liner to achieve 95 percent of maximum density as
determined with the ASTM D 1557 Method. An engineer experienced
in soils testing and compaction requirements should complete all soil
compaction and density testing.

15.A geologist or geotechnical engineer experienced in karst geology

should inspect any sinkholes, solution openings, and/or soil voids
found during or after construction. These openings should be
overexcavated and/or flushed with potable water to locate the solution
cavity or competent bed(oék.'A-;{lgwable fill or appropriate dental grout
will be emplaced in the bedrock opening to minimize continued
subsurface erosion.

CONCLUSIONS

Based on the data collected during the Phase Il site investigation, the following
conclusions are made:

1.

Block 18 Lot 5 in the Town of Clinton is underlain by Allentown
Formation,dolomite. The borings completed in early 1998 indicate that
dolomitic /bedrock is encountered within 7.5 to 10.5 feet of current
ground Surface in the southern portion of the site proposed for parking
lots. The'Rhase Il borings indicate that bedrock is present beneath the
proposed eastern and western buildings at depths ranging from 28 to
38 feet below ground surface and 6 to 20 feet below ground surface,
respectively. Beneath the center of the proposed detention basin,
bedrock was encountered between 4 and 6 feet below ground surface.

Voids were only encountered in Boring EB-1 completed near the
eastern side of the eastern building. These voids, which had vertical
extents ranging from 0.2 to 4.5 feet, apparently were not horizontally
extensive since the grout uptake in this boring was only slightly greater
than the borehole volume.
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3. As expected in northern New Jersey for carbonate rocks of the
Cambrian-Ordovician periods, the dolomites beneath the site were

fractured. Rock quality was generally poor to moderate.

4. Given the presence of carbonate rock beneath the site, the presence
of small voids in one boring, and the degree of bedrock fracturing,
foundation designs should include sufficient steel reinforcement to
support structures in the event of sinkhole formation.

5. Shallow soils beneath the site were generally preflllinoian glacial till
deposits comprised of coarse- to fine-grained sands,with some coarse-
to fine-grained gravels and silts. Along the eastern portion of the site,
hard plastic clays with some silt and frequent sand to gravel-sized
weathered dolomite fragments were encountered. These soils in
combination with some residual clays and silts derived from weathering
of the underlying dolomitic rock could be excavated and used to line
the detention basin. The coarse-grained till deposits from the detention
basin could be used to replace the clays and silts and if properly
compacted, could be used as needed for controlled fills beneath the
buildings, parking lots, and rétaining walls.

6. Given the coarse-grained till deposits encountered beneath the
detention basin, groundwater mounding is unlikely to result in seeps
and/or subsurface flooding of downgradient properties. The presence
of a dolomite pinnacle beneath this basin indicates differential
weathering, which suggests a possibility of solution openings. Although
no solution openings were encountered during the Phase ||
investigation of this basin, a liner constructed of fine-grained site soils
is recommended to slow water velocities and to minimize potential
verticalinfiltration and/or subsurface erosion.

7. Théhl?’.ngé"?'é‘ii"ih”vestigation did not identify any karst features that would
preventiand/or alter the site plans preliminarily approved by the Town
of Clinton Planning Board.

LIMITATIONS

The exact occurrence of sinkholes, subsidence activity, or karst features is not
always predictable even after extensive surface and subsurface investigation.
Therefore, neither this report nor any surface/subsurface investigation will serve
as a guarantee, warranty, or assurance against the formation of sinkholes or land
Subsidence. M? Associates cannot and does not provide a guarantee or warranty
to Z&F LLC or the Town of Clinton against the formation of sinkholes or land
Subsidence at the proposed site.
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~ APPENDIX A:
PHASE Il INVESTIGATION
BORING LOGS FOR
BLOCK 18 LOT5IN
TOWN OF GLINTON,
HUNTERDON COUNTY, NEW JERSEY



* Boring, Log

w "
Name: Matt Mulhall Date: 4-Sep-01 Page _1_of_2 .
Site: ' v
Ite: TOWﬂ Of C“nton BIOCk 18 LOt 5 Water: A Natural Renewable Resource
Boring No. East Building 1 Total Depth: 46  feet below ground surface
Type of Sampling Device: Split Spoon-2 ft Device Diameter. 2 inch Sampling Interval  Continuous
Drilling Method: Rotary Type of Drilling Fluid: Air Hammer Weight: 140 Ibs.
Driller's Name: Mike Assante Contractor:; Assante Bros. Plainfield Well Drilling
wampling Interval
(Depth in feet
below ground
surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: [To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1.5 fragments.
Brown-yellow clay, some silt. Frequent coarse to fine sand and
1.5 3.5 1.5 6,8,8,10 gravel-sized rock fragments. Plastic, moist. Till deposits. CL
Same to 4.5 ft// 4.5 to 4.8 ft -Tan coarse to fine sand, some
3.5 5.5 1.5 15,15,15,16  |gravel, littie silt. Highly weathered rock fragments. Dry. Till. SP
4.8 to 6.2 ft - Brown-yellow, clay, some silt. Few sand to gravel
5.5 7.5 1.9 46,56 sized rock fragments. Plastic, moist. Till. CL
6.2 to 8 ft - Brown-yellow, clay, some silt. Few to very few san
7.5 9.5 2 8,8,12,20 to gravel sized rock fragments. Plastic, dry. Till. CL
810 9.7 ft - Yellow-brown, clay, trace silt. Very few sand to
gravel sized rock fragments. Plastic, dry. Till. CL
9.5 11.5 2 15,15,25,25 9.7 to 14.2 ft - Yellow-brown and light gray clay, some silt. Very
few sand to gravel sized rock fragments. Plastic, dry. Residual
11.56 13.5 2 5,10,15,15 |soils. CL
" 14.2 to 14.5 ft - Light to medium gray weathered dolomite.
igte s Tof 151505 Residual. Hammer refusal at 14.5 ft.
Void from 14.5 to 14.7 during drilling.
14.7 to 18.5 ft - Yellow-brown, clay, some silt. Frequent sand
15.5 17.5 2 35,45 to gravel sized dolomite rock fragments. Plastic, dry. CL
18.5 to 19.5 ft - Red-brown, clay, trace silt. Few sand to gravel
17.5 19.5 2 7,10,10,14 sized dolomite rock fragments. Plastic, dry. CL
19.5 to 21.5 ft - Yellow-brown, clay, little silt. Frequent sand to
19.5 21.5 1.9 10,10,10,13 |gravel sized dolomite rock fragments. Plastic, dry. CL




Boring Log Continued

w,
Name: Matt Mulhali Date: 4-Sep-01 Page _2 of_2,
. . L 4
Site: Town of Clinton Block 18 Lot 5
Boring No. East Building 1 Total Depth: 46 feet below ground surface

Water: A Natural Renewable Resource

Sampling Interval
(Depth in feet
below ground

surface) Hammer Blows Unified Soil
Core per 6-Inch Classification
From: |To: Recovery Interval Sample/Core Description System Symbol
21.5 23.5 1.8 10,9,11,10  |21.5 to 25.8 ft - Red-brown, clay, trace silt. Few to very few CL
sand to gravel sized dolomite rock fragments. Plastic, dry.
235 255 2 3.4,8.12
25.8 to 26 ft - Tan coarse to fine sand, some coarse to fine
gravel, trace silt. Wet. sSW
26 to 27.5 ft - Red-brown, clay, trace silt. Few to very few sand
25.5 27.5 1.8 12,10,12,15 |to gravel sized dolomite rock fragments. Plastic, dry. CL
27.5 to 29 ft - Yellow-brown and red-brown, clay, some silt.
275 295 1.5M1.6 | 15,15.18.50/1" (I::;quent sand to gravel sized dolomite rock fragments. Plastic, L
29 to 31 ft - Light to medium gray, fine to medium grained
dolomite.
31 32 Void
32 to 32.5 ft - Dolomite, weathered to fine-grained sand. Wet.
% s 2 10SH13 32.5 to 37 it - Yellow-brown and red-brown clay, little silt. Few S
to frequent rock fragments. Plastic, moist.
34 36 0.7 8,8,10,12 -
36 38 0.5 10,30,50/0" |37 to 40 ft - Light gray dolomite. Dense.
40 445 Void
445 46 Light to medium gray, medium to fine grained dolomite.
Notes:
1. Groundwater measured at 26 feet below ground surface.
2. Borehole grouted with six 94-pound bags of Portland
Cement, 40 Ibs. Bentonite, and 42 gallons of water.
3. Borehole volume equals 68 gallons.
4. Grout mix equals 80 gallons.




«:Boring Log - ]
' g
Name: Matt Mulhall Date: 4-Sep-01 Page_1 of _2 .
Site: Town of Cli bl
: inton BIOCk 18 LOt 5 Water: A Natural Renewable Resource
Boring No. East Building 2 Total Depth: 38 feet below ground surface
Sampling Device: _ Split Spoon-2 ft/Core Barrel-10 ft.  Device Diameter: 2 inch Sampling Interval  Continuous
Drilling Method: Rotary Type of Drilling Fiuid: Air Hammer Weight: 140 |bs.
Driller's Name: Mike Assante Contractor: Assante Bros. Plainfield Well Drilling
Sampling interval
(Depth in feet
below ground
surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol -
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1.5 fragments.
Brown-yellow, black coarse to fine sand, some medium to fine
2 4 1.2 6-5-5-4 gravel, trace silt. Dense, dry. Till deposits. SP
4 6 1.8 3-4-3-5 Same SP
6 8 1.1 4-4-4-7 Same SP
8 10 1.3 5-5-6-9 Same with little silt. SP
Same to 11 ft.
10 12 1.7 4-7-8-10 SP
11 to 14.8 ft.- Yellow-brown, tan medium to fine sand, trace silt.
12 14 1.9 5-5-7-10 Dense, dry. Till deposits. sSp
14 16 1.7 5-3-4-5 14.8 to 22 ft- Yellow-brown, light gray clay, some silt. Few to CL
frequent highly weathered dolomite fragments. Plastic, moaist.
16 18 1.7 4-4-4-4 Residual soils. CL
18 20 1.4 6-7-6-8 CL
20 22 1.8 10-10-8-11 CL
22 to 24 ft - Yellow-brown, light gray clay, some silt. Frequent
22 24 1.8 14-10-13-13  |weathered dolomite fragments. Plastic, moist. Residual soils. CL
24 26 .25/.25 50/3" 24 to 28 ft. - Weathered light gray dolomite.




‘ Bofi‘l]l"‘ Log Continued L N P

=
Name: Matt Mulhall Date: 4-Sep-01 - ‘Page _2_of _2.
o i L 4
Site: Town of Clinton Block 18 Lot 5 Water: A Natural Renewable Resource
Boring No. East Building 2 Total Depth: 38 feet below ground surface
Sampling Interval
(Depth in feet
below ground
surface) Hammer Blows Unified Soil
Core per 6-Inch Classification
From: |To: Recovery Interval Sample/Core Description System Symbol
Very light gray, fine to very fine-grained, thick bedded dolomite.
28 33 5/5' Allentown Formation.
High angle cleavage apparent.
33 38 3.9/5' RQD = 8 percent. Core sample is highly fractured.

Lost water circulation at 32.5 feet.

Mechanical break at 33 feet because core barrel plugged.

No voids encountered during coring.

Average coring speed was 4.5 minutes per foot to 33 feet, 2.5
minutes per foot from 33 to 36 feet, and 32 minutes from 36 to
38 feet.

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater measured at 27.3 feet below ground surface.
3. Borehole grouted with mix of six 94-pound bags of Portland
Cement, 40 Ibs. Bentonite, and 42 gallons of water.

4. Borehole volume equals 46 gallons.

5. Grout mix equals 80 gallons.




. .iBorin;;q Log

Water: A Natural Renewable Resource

.
Name: Matt Mulhall Date: 5-Sep-01 Page _1_of 2 .,
Site: Town of Clinton Block 18 Lot 5 -
Boring No. East Buil@g 3 Total Depth: 40  feet below ground surface
Type of Sampling Device: Split Spoon-2 ft Device Diameter: 2 inch Sampling Interval

Drilling Method: Rotary

Type of Drilling Fluid: - Air Hammer Weight:

Continuous

140 Ibs.

Driller's Name; Mike Assante Contractor: Assante Bros. Plainfield Well Drilling
Sampling Interval
(Depth in feet
below ground
surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1.5 fragments.
Brown-yellow silt, little clay. Few sand and gravel-sized rock )
1.5 3.5 1.7 5-5-8-16 fragments. Very slightly plastic, dry. Till deposits. ML
3.5 4.5 ~o0.911 16-40 Same to 4.5 ft with large gneiss cobble blocking end of spoon. ML
Drill to 5 feet
Brown coarse to fine sand, little silt, trace clay. Frequent
5 7 1.7 18-14-10-14  |weathered gneiss rock fragments. Plastic, dry. Till. SpP
7 9 1.5 12-12-14-10  |Same SP
Brown-yellow to tan, coarse to fine sand, little silt. Dense, dry.
9 11 1.8 10-7-7-10 Till. SP
11 13 1.9 5,5,4,6 Same to 11.25 ft. 11.25 to 15 ft - Highly decomposed rock. CL
Yellow-brown and gray-white clay, some silt. Plastic, maist. Till.
13 15 1.6 4-4-8-7
Decomposed rock. Coarse to fine sand, little fine gravel, little
15 17 1.2 11-8-11-8 silt; trace clay. Dense, dry. Till. SP
Yellow-brown clay, some silt. Few weathered dolomite
17 19 2 6-6-5-6 fragments. Plastic, moist. Residual soils. CL
Yellow-brown and light gray clay, some silt. Highly
19 21 14 7-9-10-13 decomposed dolomite. Plastic, moist. Residual soils. CL
21 23 1.4 8-12-8-8  |same CL




. 'Boriipg Log Continued

Water: A Natural Renewable Resource

.
Name: Matt Muihall Date: 5-Sep-01 Page 2 of _2.
Site: Town of Clinton Block 18 Lot 5 o
Boring No. East Building 3 Total Depth: 40  feet below ground surface

Sampling Interval
(Depth in feet
below ground

surface)

From: |[To:

Recovery

Core

Hammer Blows
per 6-Inch
Interval

Sample/Core Description

Unified Soil
Classification
System Symbol

23 25

25 27

31 32

32 34
34 36
36 38

38 40

1.9

1.5/1.5

0/0

1.5

0.9

7-9-10-13

12-16-30-R

2-2-3-7

25-13-10-20

10-10-30/3"

Same with large fragment of light gray dolomite at end of
spoon.

Yellow-brown to light gray clay, some silt. Highly decomposed
dolomite to 26.5 ft.

Drill to 31 feet. Attempts to collect split spoon samples from 27
to 31 encounter refusal. Cuttings are light gray competent
dolomite. No voids encountered.

Refusal to split-spoon. Resume drilling and lose circulation fro
31 to 32. Cuttings indicate thin layer of clay at 31 but dolomite
beneath to 32 feet. No voids encountered during drilling.

Yellow-brown to light gray clay, some silt. Highly decomposed
dolomite. Slightly plastic, moist. Residual.

Same

Same to 37.25 feet. Dolomite fragment in end of spoon.

Drill to 40 feet. Dolomite encountered. Lost most air circulation
but no voids encountered. Very dense rock.

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater was not encountered in borehole: borehole wall
settlement prevented measurement.

3. Borehole grouted with six 94-pound bags of Portland
Cement, 40 Ibs. Bentonite, and 42 gallons of water.

4. Borehole volume equals 59 gallons.

5. Grout mix equals 80 gallons.

CL

CL

CL

CL




Boring Log a®
: 2
Name: Matt Mulhall Date: 6-Sep-01 Page _1 of 2 .
Site: Town of Clint v
: on BIOCk 18 LOt 5 Water: A Natural Renewable Resource
Boring No. West Building 1 Total Depth: 26.5 feet below ground surface
Sampling Device: _ Split Spoon-2 ft/Core Barrel-10 ft. Device Diameter: 2 inch Sampling Interval  Continuous
Drilling Method: Rotary Type of Drilling Fluid: Air Hammer Weight: 140 Ibs.
Driller's Name: Mike Assante Contractor: Assante Bros. Plainfield Well Drilling
Sampling Interval
(Depth in feet
below ground
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
Brown coarse to fine sand, some fine gravel, trace silt. Dense,
2 4 0.8 5-4-3-4 dry. Till deposits. SP
Brown clay, little silt. Few weathered rock fragments. Plastic,
4 6 0.8 4-3-3-2 dry. Till CL
6 8 0.3 3-4-3-3  |Same with few more rock fragments. cL
Light to medium gray clay, some silt. Highly decomposed
8 10 0.7 4-4-5-8 dolomite. Slightly plastic, dry. Residual soils. CL
10 12 1.6 5-7-10-10 Same CL
12 14 1 7-10-15-12  |Same CL
14 16 0.751.75 30-30/3" Same to 14.75 ft. Light gray dolomite beneath. CL
Drill to 18 feet. Encounter clay filled fracture from 15.75 to 16.
Rock very dense from 16 to 18. Set up to core 18 to 28 feet.
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“Boring Log Continued -
Name: Matt Mulhall Date: 6-Sep-01 Page 2 of _2.
e ; L 4
Site: Town of Clinton Block 18 Lot 5
Boring No. West Building 1 Total Depth: 26.5 feet below ground surface

Water: A Natural Renewable Resource

Sampling Interval
(Depth in feet
below ground

surface) Hammer Blows Unified Soil
Core per 6-Inch Classification
From: |To: Recovery Interval Sample/Core Description System Symbol

18 26.5 | 4.8/8.5

Light to dark gray, very fine grained, thick bedded dolomite.
Allentown Formation.

High angle cleavage and fractures apparent. Highly brecciated

and recalcified.
RQD = 35 percent. Core sample is fractured and broken in
several zones.

Lost water circulation at 18 feet and 25.5 feet.

Stopped coring at 26.5 feet because barrel blocked by large
fragment.

Average coring speeds approximately 4.5 minutes per foot.

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater not encountered.

3. Borehole grouted with mix of three 94-pound bags of

Portland Cement, 20 Ibs. Bentonite, and 21 gallons of water.

4. Borehole yolume equals 31 gallons.
5. Grout mix equals 40 gallons.




. Boring Log

&
Name: Matt Mulhall Date: 6-Sep-01 Page_1_of _2 .
. . @
Slte' TOWﬂ Of Cllnton BIOCk 18 LOt 5 Water: A Natural Renewable Resource
Boring No. West Building 2 Total Depth: 30 feet below ground surface
Sampling Device:  Split Spoon-2 ft/Core Barrel-10 ft, Device Diameter: 2 inch Sampling Interval  Continuous
Drilling Method: Rotary Type of Drilling Fluid: Air Hammer Weight: 140 lbs.
Driller's Name: Mike Assante Contractor: Assante Bros. Plainfield Well Drilling
Sampling Interval
(Depth in feet
below ground
surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: [To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
Brown-red coarse to fine sand, some medium to fine gravel,
2 4 1 3-4-7-3 trace silt. Dense, dry. Till or outwash deposits. SwW
4 6 0.7 2-5-9-9 Same SwW
Yellow-brown coarse to fine sand, little medium to fine gravel,
6 8 1.3 7-5-4-6 little silt. Dense, dry. Till or outwash deposits. sSw
8 10 1.8 7-8-6-9 Same with increased grain size with depth. SW
Yellow-brown coarse to fine sand, some coarse to fine gravel,
10 12 1.8 10-9-6-9 little silt. Dense, dry. Till or outwash deposits. SW
12 14 1.2 2-7-9-9 Same SW
Yellow-brown coarse to fine sand, and coarse to fine gravel, .
14 16 1 4-8-8-8 little silt. Dense, dry. Till or outwash deposits. SW
16.25 to 17.5 feet - Highly decomposed rock. Yellow-brown and
light gray clay, some silt. Few weathered dolomite fragments.
Plastic, moist. Residual soils CL
Light gray dolomite in tip of spoon.
Drill to 20 feet. Rock very dense from 17.5 to 20. Set up to
core 20 to 30 feet.




Bori

Name:

Site:

Li]

pQ Log Continued

Matt Muihall

Date:

Town of Clinton Block 18 Lot 5

6-Sep-01 Page 2 of _2.

Boring No.

West Building 2

L 4

Water: A Natural Renewable Resource

Total Depth: 30 feet below ground surface

Sampling Interval

(Depth in feet
below ground

surface) Hammer Blows Unified Soil
Core per 6-Inch Classification
From: |To: Recovery Interval Sample/Core Description System Symbol
20 30 10/10" Light to dark gray, medium to fine grained, thick to thin bedded

dolomite. Allentown Formation.

High angle cleavage apparent.

RQD = 72 percent. Core sample is very competent with slight
fracturing between 25 and 27 feet below ground surface.

No loss of water circulation.
Average coring speeds approximately 7 minutes per foot from
20 to 23 feet and 3.5 minutes per foot from 23 to 30 feet.

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater could not be measured because borehole
retained water used in coring.

3. Borehole grouted with mix of three 94-pound bags of
Portland Cement, 20 Ibs. Bentonite, and 21 gallons of water.
4. Borehole volume equals 34 gallons.

5. Grout mix equals 40 gallons.
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. Boring Log

Name: Matt Mulhall Date:
Site: Town of Clinton Block 18 Lot 5
Boring No. West Building 3

Sampling Device:

Split Spoon-2 ft/Core Barrel-10 ft.

Drilling Method: Rotary

Driller's Name: Mike Assante

- g &
7-Sep-01 Page_1 of _2 .
L 4
Water: A Natural Renewable Resource
Total Depth: 16  feet below ground surface
Device Diameter; 2 inch Sampling Interval  Continuous
Type of Drilling Fluid: Air Hammer Weight: 140 Ibs.

Contractor: Assante Bros. Plainfield Well DriIIing

Sampling Interval
(Depth in feet
below ground

surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
Golden brown and red-brown silt, little clay. Highly
2 4 1.8 4-5-5-6 decomposed rock. Slightly plastic, dry. Residual soils ML
4 6 171 5-8-50/0" Decomposed dolomite with large light gray fragment in tip.
Drill to 6 feet and set up to core from 6 to 16.
Core barreél blocked with fragment at 11 feet. Core collected in
two 5 foot intervals.
6 11 5/5' Light gray to dark gray, fine to very fine-grained, thick bedded

dolomite. Allentown Formation.
High angle cleavage apparent.
RQD = 26 percent. Core sample is fractured but well cemented

No loss of water circulation.

Mechanical break at 11 feet because core barre! plugged.
No voids encountered during coring.

Average coring speed was 3 minutes per foot .
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Boring Log Continued -
Name: Matt Mulhall Date: 7-Sep-01 Page _2 of _2.

e : _ &
Site: Town of Clinton Block 18 Lot 5
Boring No. West Building 3 Total Depth: 16  feet below ground surface

Water: A Natural Renewable Resource

Sampling Interval
(Depth in feet
below ground

surface) Hammer Blows Unified Soil
Core per 6-Inch Classification
From: |To: Recovery Interval Sample/Core Description System Symbol
11 16 5/5' Light to dark gray, medium to fine grained, thick to thin bedded

dolomite. Allentown Formation.
High angle cleavage apparent.
RQD = 50 percent. Core sample is competent but fractured.

No loss of water circulation. .
Average coring speeds approximately 3 minutes per foot

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater was not encountered in borehole.

3. Borehole grouted with mix of two 94-pound bags of Portland
Cement, 10 Ibs. Bentonite, and 14 gallons of water.

4. Borehole volume equals 14 gallons.

5. Grout mix equals 27 gallons.
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. Boring Log
Name: Matt Mulhall Date:
Site: Town of Clinton Block 18 Lot 5

10-Sep-01 Page _1__of _2 .

Boring No. Detention Basin 1

Type of Sampling Device: Split Spoon-2 ft

Drilling Method: Rotary

Driller's Name: Mike Assante

. 4

Water: A Natural Renewable Resource

Total Depth: 13  feet below ground surface

Device Diameter: 2 inch Sampling Interval

Type of Drilling Fluid; Air Hammer Weight:

Contractor:

Continuous

140 Ibs.

Assante Bros. Plainfield Well Drilling_;

Sampling Interval
(Depth in feet
below ground

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater was not encountered in borehole.

3. Borehole grouted with mix of three 94-pound bags of
Portland Cement, 20 Ibs. Bentonite, and 21 gallons of water.
4. Borehole volume equals 19 gallons.

5. Grout mix equals 40 gallons.

surface) .Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
Red-brown and yellow-brown silt. Few weathered rock
2 4 1 3-3-3-3 fragments. Not plastic, dry. Soft. Outwash or till deposits. ML
4 6 1.8 5-7-7-6 Red-brown and yellow-brown coarse to fine sand, some silt an SP
medium to fine gravel. Dense, dry. Outwash or till deposits.
Gray fine sand and silt. Decomposed dolomite. Dense, dry.
6 8 1/1.75' 4-4-25-25/3  |Residual soils. SP
Drili to 13 feet to assess rock.
Competent dolomite. Light to medium gray, fine to medium
8 13 grained dolomite.
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10-Sep-01

l’;lglo;ing Log
Name: Matt Mulhall Date:
Site: Town of Clinton Block 18 Lot 5
Boring No. Detention Basin 2
Type of Sampling Device: Cuttings
Drilling Method: Rotary
Driller's Name: Mike Assante

-, el -
Page_1_of _2 .
L 4
Water: A Natural Renewable Resource
Total Depth: 23.5 feet below ground surface
Device Diameter: Sampling Interval Continuous
Type of Drilling Fluid: Air Hammer Weight: 140 Ibs.

Contractor: Assante Bros. Plainfield Well DriIIing_

Sampling Interval
(Depth in feet
below ground

Notes:

1. No voids or openings encountered in borehole.

2. Groundwater was not encountered in borehole.

3. Borehole grouted with mix of five 94-pound bags of Portland
Cement, 50 Ibs. Bentonite, and 35 gallons of water.

4. Borehole volume equals 35 gallons.

5. Grout mix equals 55 gallons.

surface) Spoon | Hammer Blows Unified Soil
Recovery per 6-Inch Classification
From: |To: (feet) Interval Sample/Core Description System Symbol
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
2 4 SP
Red-brown and yellow-brown coarse to fine sand, some silt an
medium to fine gravel. Dense, dry. Outwash or till deposits.
Encounter dolomite at 4 feet. Drill to 23.5 feet to assess rock.
Competent dolomite. Light to medium gray, fine to medium
8 13 grained dolomite. )
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}eﬁ P‘It Log

Name: Matt Mulhall

Site: Town of Clinton Block 18 Lot 5

Date: 6-Sep-01 Page 1__of _1 .

Test Pit No.

Type of Excavator:

Detention Basin A

Total Depth: 14.6 feet below ground surface

Hitachi EX150 Contractor: Somerset Excavating

Water: A Natural Renewable Resource

Sampling Interval
(Depth in feet
below ground

deposits.

Notes:

1. No voids or openings encountered in test pit. No slumping of
soils observed.

2. Groundwater was not encountered in test pit.

3. No seasonal mottling or other indicators of groundwater.

surface) Unified Soil
Classification
From: |To: System Symbol Sample/Interval Description Comments
Topsoil: Light brown, organic, silt, trace clay. Few rock
0 1 fragments.
1 56 Sp Red-brown and yellow-brown coarse to fine sand, some silt
’ and medium to fine gravel. Few pebbles. Dense, dry. Outwash
or till deposits.
Red-brown and yellow-brown coarse to fine sand, some silt
5.6 11.4 SP and coarse to fine gravel. Frequent pebbles, cobbles, and
boulders. Highly weathered and decomposed. Dense, dry.
QOutwash or till deposits.
11.4 14.6 SP Yellow-brown coarse to fine sand, some silt. Dense, dry. Till
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