NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
STATE SUPERFUND PROGRAM
ECL §27-1301 et seq.

In the Matter of a Remedial Program for ORDER ON CONSENT AND
ADMINISTRATIVE SETTLEMENT
Index No. R9-20240227-28

DEC Site Name: Amherst Central Park
DEC Site No.: 915291
Site Address: 772 North Forest Road
Town of Amherst, New York
Hereinafter identified in further detail and
referred to as the "Site"

by: the Town of Amherst, New York

Hereinafter referred to as the "Respondent”

1. A. The New York State Department of Environmental Conservation
("Department") is responsible for inactive hazardous waste disposal site remedial
programs pursuant to Article 27, Title 13 of the Environmental Conservation Law
("ECL") and Part 375 of Title 6 of the Official Compilation of Codes, Rules and
Regulations ("6 NYCRR") and may issue orders consistent with the authority granted to
the Commissioner by such statute.

B. The Department is responsible for carrying out the policy of the State of
New York to conserve, improve, and protect its natural resources and environment and
control water, land, and air pollution consistent with the authority granted to the
Department and the Commissioner by Article 1, Title 3 of the ECL.

C. This Order is issued pursuant to the Department's authority under, inter alia,
ECL Article 27, Title 13 and ECL 3-0301, and resolves Respondent's liability to the
State as provided at 6 NYCRR 375-1.5(b)(5).

2. The Site is not currently listed in the Registry of Inactive Hazardous Waste
Disposal Sites in New York State and is instead identified as a “P” or potential site with
a Site Number of 915291. Respondent purchased the Site in April 2023.

£ Respondent consents to the issuance of this Order without (i) an admission or
finding of liability, fault, wrongdoing, or violation of any law, regulation, permit, order,
requirement, or standard of care of any kind whatsoever; (ii) an acknowledgment that
there has been a release or threatened release of hazardous waste at or from the Site;
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and/or (iii) an acknowledgment that a release or threatened release of hazardous waste
at or from the Site constitutes a significant threat to the public health or environment.

4. Respondent and the Department agree that the primary goals of this Order are to
appropriately characterize the contamination at the Site under Department oversight
and in coordination with Respondent’s proposed construction activities and its intended
use of the Site.

5. Solely with regard to the matters set forth below, Respondent hereby waives any
right to a hearing as may be provided by law, consents to the issuance and entry of this
Order, and agrees to be bound by its terms. Respondent consents to and agrees not to
contest the authority or jurisdiction of the Department to issue or enforce this Order, and
agrees not to contest the validity of this Order or its terms or the validity of data
submitted to the Department by Respondent pursuant to this Order.

NOW, having considered this matter and being duly advised, IT IS ORDERED THAT:

l. Real Property

The Site subject to this Order has been assigned identification number 915291,
consists of approximately 170.5 acres, and is as follows:

Subject Property Description (A map of the Site is attached as Exhibit A)

Tax Map/Parcel No.: 68.01-1-1.2
772 North Forest Road, Town of Amherst
Owner: The Town of Amherst

Il. Submittals to the Department; Deviations from Standard Clauses

A. A Construction Characterization Work Plan (‘CCWP”) submitted on behalf
of Respondent and approved by the Department is attached hereto as Exhibit B and is
incorporated herein and made a part of this Order.

B. The CCWP referenced in the preceding section Il.A covers an
approximately 18-acre portion of the Site, which Respondent has identified as Phase 1
of a project intended to convert the Site into a public park. Respondent shall submit
additional Work Plans covering the remaining portions of the Site within a reasonable
time, pursuant to a timeline to be mutually agreed upon by Respondent and the
Department. Respondent and the Department shall cooperate in good faith to finalize
and implement said additional Work Plans. Upon approval of said additional Work Plans
by the Department, the approved Work Plans shall be automatically incorporated into
and made a part of this Order, and Respondent shall comply with all provisions of said
approved Work Plans in its performance of work at the Site, subject to the rights and
defenses of Respondent.
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. Respondent shall not be required to submit a regulatory Citizen
Participation Plan pursuant to Section | of Appendix A - "Standard Clauses for All New
York State Superfund Administrative Orders" (“Standard Clauses”) attached hereto, or a
Records Search Report pursuant to Section Il of the Standard Clauses. Respondent
and the Department may mutually agree in writing on other departures from
requirements set forth in the Standard Clauses.

D. Respondent shall not be required to submit a Change of Use notification
to the Department pursuant to Section Xl of the Standard Clauses for any proposed
activity or change of use on the Site that has already been disclosed to the Department
in a Work Plan (including but not limited to the CCWP). For any proposed activity or
change of use on the Site that has not already been disclosed to the Department in a
Work Plan (including but not limited to the CCWP), Respondent shall submit a Change
of Use notification to the Department using the Department’s publicly available
notification form.

II. Payment of State Costs

Respondent shall not be responsible for reimbursing the Department for
oversight costs incurred by the Department pursuant to this Order.

V. Communications

A. All written communications required by this Order shall be transmitted by
United States Postal Service, by private courier service, by hand delivery, or by
electronic mail.

1. Communication from Respondent shall be sent to:

Andrew Zwack, DEC Project Manager (electronic copy only)
New York State Department of Environmental Conservation
Division of Environmental Remediation

700 Delaware Ave

Buffalo, NY 14209-2202

andrew.zwack@dec.ny.gov

Christine Vooris (electronic copy only)

New York State Department of Health

Bureau of Environmental Exposure Investigation
Empire State Plaza

Corning Tower Room 1787

Albany, NY 12237
christine.vooris@health.ny.gov

2. Communication from the Department to Respondent shall be sent to:
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Supervisor Brian J. Kulpa
Town of Amherst

5583 Main Street
Williamsville, NY 14221
bkulpa@amherst.ny.us

Town Attorney Martin Polowy, Esq.
Town of Amherst

5583 Main Street

Williamsville, NY 14221
mpolowy@ambherst.ny.us

Doreen A. Simmons, Esq.
Hancock Estabrook, LLP
1800 AXA Tower |

100 Madison Street
Syracuse, NY 13202
dsimmons@hancocklaw.com

B. The Department and Respondent reserve the right to designate additional
or different addressees for communication on written notice to the other. Additionally,
the Department reserves the right to request that Respondent provide one or more
paper copies of any work plan or report.

C. Each party shall notify the other within ninety (90) days after any change in
the contact information listed in this section IV.

V. Satisfactory Completion

A. If the Department determines that one or more portions of the Site have
been investigated and/or remediated such that no further remedial action is presently
necessary, other than implementation of a Site Management Plan (if a Site
Management Plan is required by the Department for such portion or portions of the
Site), the Department may issue a Satisfactory Completion/No Further Action Letter for
any such portion of the Site, and may issue multiple such letters at different times for
different portions of the Site. To request a Satisfactory Completion/No Further Action
Letter from the Department for a portion of the Site, Respondent shall submit a
Construction Completion Report identifying the boundaries and size of the portion to be
covered by the letter and describing all activities completed and sampling performed on
that portion of the Site pursuant to a Department-approved Work Plan. The Construction
Completion Report shall contain sufficient information to allow the Department to
determine whether the portion of the Site in question requires further action based on
sampling data and the proposed land use. Satisfactory Completion/No Further Action
Letters issued for portions of the Site pursuant to this section V.A may differ from the
Department’s draft Satisfactory Completion/No Further Action Letter attached as Exhibit
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C and referenced below in section V.B, as needed based on relevant facts and
circumstances.

B. If, after the completion of any required investigations, interim remedial
measures, and/or construction activity as described in the Department-approved CCWP
and other Department-approved Work Plans for the entire Site, the Department
determines that the Site will not be listed in the Registry of Inactive Hazardous Waste
Disposal Sites in New York State, the Department will issue a Satisfactory
Completion/No Further Action Letter to Respondent reflecting the Department’s
determination that, other than implementation of a Site Management Plan (if a Site
Management Plan is required by the Department), no further remedial action at the Site
is presently necessary. A draft reflecting the typical form and substance of the
Department’s Satisfactory Completion/No Further Action Letter for the Site is attached
hereto as Exhibit C.

VI. Restriction of Site Access

Respondent shall cause all areas of the Site that are not covered by a
Department-approved Work Plan (including but not limited to the CCWP) or by a
Satisfactory Completion/No Further Action Letter to be at all times fenced or otherwise
secured to the Department’s satisfaction, to prevent entry by the public. Respondent
shall provide at least 60 days’ written notice to the Department before allowing public
access to any portion(s) of the Site.

VII.  Miscellaneous

A. Exhibit A (Site map), Exhibit B (Department-approved CCWP), Exhibit C
(draft Satisfactory Completion/No Further Action Letter), and Appendix A (Standard
Clauses for All New York State Superfund Administrative Orders) are attached to and
hereby made a part of this Order as if set forth fully herein.

B. In the event of a conflict between the main body of this Order (including
any and all attachments thereto and amendments thereof) and the terms of Appendix A,
the main body of this Order shall control.

C. The effective date of this Order is the 10th day after it is signed by the
Commissioner or the Commissioner's designee.
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DATED: February 27, 2024
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BASIL SEGGOS

COMMISSIONER

NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION

By: Anctecw %%M

Andrew Guglielmi, Director
Division of Environmental Remediation



CONSENT BY RESPONDENT

Respondent hereby consents to the issuing and entering of this Order, waives
Respondent's right to a hearing herein as provided by law, and agrees to be bound by
this Order.

The Town of Amherst, New York

by

Title: Seqp0rysor
Date: §Z /7{/,9?
STATE OF NEW YORK )
) ss:
COUNTY OF )
On the day of in the year 20, before me, the
undersigned, personally appeared (full

name) personally known to me or proved to me on the basis of satisfactory evidence to
be the individual whose name is subscribed to the within instrument and acknowledged
to me that he/she executed the same in his/her capacity, and that by his/her signature
on the instrument, the individual, or the person upon behalf of which the individual
acted, executed the instrument.

Acknowledgment by a corporation, in New York State:

On the \ (ou‘ day of \( \owaw in the year ZOﬁ, before me, the
undersigned, personally appeared  ~ Rian T. KUlpG (full
name) personally known to me who, being duly sworn, did depose and say that
he/she/they reside at _ 81 N Wan VWil aradw € NY S U(full mailing address)
and that he/she/they is (are) the

3 U B0\ ol (president or other
officer or director or attorney in fact duly appointed) of the
Town 0f A anlherdt

(full legal name of corporation), the corporation described in and which executed
the above instrument; and that he/she/they signed his/her/their name(s) thereto by the
authority of the board of directors of said corporation.

NICOLE MARIA BURROUGHS N 74 BN e
Notary Public, State of New York \) M \
No. 01BU6040745 %@ A = i
Qualified in Erie County ~ ( hd i
Commission Expres 4-24-20.2 Notary Public, State of New York
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EXHIBIT A
Site Map

Intended Use Exhibit THE FOLLOWING DRAWING IS NOT SURVEYED OR PROPERLY ALISNED
772 North Forest Road (SBL 68.01-1-1.2) TO A COORDINATE SYSTEM. THIS FLAN REFLECTS TAX PARCEL DATA,
D 12022 AERIAL IMAGERY AND OTHER TOWN GEOSPATIAL DATA,




EXHIBIT B

Construction Characterization Work Plan
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COMPANIES®

Construction Characterization Work Plan

Amherst Town Park South (Phase 1)
Portion of 772 North Forest Road
Amherst, Erie County, New York

Prepared for:

Owner: Town of Amherst

5583 Main Street
Williamsville, New York 14221

December 22,2023
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)
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Ambherst Town Park South (Phase 1)

FIGURES

FIGURE T ettt te et ae st et e e e eeae e et s e ateaeeeesneeseeateaeneeen SITE LOCATION
FIGURE 2 ettt e et et e e eae et et et e e eae st et eseeaeate e eueeeeaae e et eneaaeaeenen SITE MAP
FIGURE 3 ettt ettt e et s et ee e e e s e et e s e s ea e eaeesenteseneeenenes PHASE 1 PLAN
FIGURE 4 et ee et et ee et eaese et eaeeaeeene SOIL SAMPLE LOCATIONS
TABLES

TABLE T ettt et e e e e eeese e e e saeseenes PROPOSED SAMPLING PROGRAM
{H5307494.1}

December 2023 ii|Page



Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

ACRONYM LIST

ASP ANALYTICAL SERVICES PROTOCOL
BCP BROWNFIELD CLEANUP PROGRAM
BGS BELOW GROUND SURFACE
NYSDEC NEW YORK STATE DEPARTMENT OF CONSERVATION
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

1 INTRODUCTION

In April 2023, the Town of Amherst purchased the former Westwood Country Club 170-
acre property (“Property”) located at 772 North Forest Road, Amherst, New York. Figure
1 shows the location of the Property (former Westwood County Club). The Town intends
to transform the Property into a new public park. The park will be developed in stages.
The first section of the park will be a 57.65-acre southern portion of the Property. This
portion will be referred to as "Amherst Town Park South.” The first phase of Amherst
Town Park South (called “Phase 1") will consist of 18 acres of land along Sheridan Drive
and North Forest Road. Figure 2 shows the boundary of Phase 1 and Amherst Town Park
South. Phase 1, scheduled for construction in 2024, will be developed in three sub phases:
Phase 1.1, 1.2, and 1.3, these sub-phases are presented in Figure 3.

This Work Plan describes the soil characterization activities for Phase 1 of Amherst Town
Park South only.

The previous owner completed preliminary sampling of surface soils to determine if long-
term, historic use of golf-course-related pesticides impacted the property.
Contamination was identified and the previous owner entered into the New York State
Brownfield Cleanup Program (BCP) in 2015 (NYSDEC Site No. C915291). After several
long negotiations between the previous owner and the Town of Amherst, the property
was sold to the Town and the 2015 Brownfield Cleanup Agreement was terminated. The
Town is executing a regulatory order for the Property with the New York State
Department of Environmental Conservation (NYSDEC) prior to the commencement of
construction, which shall include regulatory oversight and approval of work plans.

C&S has prepared this Work Plan to provide a soil sampling program to be implemented
in the areas of Phase 1.1, 1.2, and 1.3, as shown on Figure 3, in these construction areas.
The resulting information will be utilized to develop a Soil Management Plan for
construction.

1.1 Site Description/History

The 170-acre Site is located at 772 North Forest Road in the south-central portion of the
Town of Amherst, Erie County, New York. The Site is generally bounded by Sheridan
Drive (State Route 324) on the south; former Westwood Country Club golf course on the
north; North Forest Road (County Road 294) on the east; and Frankhauser Road on the
west. Figure 1 shows the Site boundaries.

The Site is relatively flat with some minor topographic relief commonly associated with
golf courses. Three fairways, greens, and rough are located within the Site and have not
been maintained since 2014. The Site contains areas developed with a number of
structures consisting of the clubhouse and associated buildings. A berm is located onsite
{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

along Sheridan Drive and runs west to east along the full length of the southern Site
boundary. The berm is approximately 6 to 10 feet high.

The Site was first partially developed as a golf course in 1921. Prior to 1921, land use
was agricultural and residential.

1.2 Site Geography, Geology, and Hydrogeology

Structures on the property include six main buildings, several sheds, a swimming pool
and tennis courts associated with the former Westwood Country Club, as shown on
Figure 2.

Topography on the Site averages approximately 600 feet above sea level. Overall, the
topography of the Site is relatively level, with the exception of previous modifications
resulting from the construction, operation, and maintenance of the golf course.

The Soil Survey of Erie County (U.S. Department of Agriculture, Soil Conservation Service
www.websoilsurvey.nrcs.usda.gov) identifies soils on the Site as loamy fine sand, silt
loam, and urban land. The results of the soil borings conducted during the geotechnical
evaluation were consistent with the mapped soils information and is shown in Appendix
A. Specifically, the soil borings encountered native soils consisting of glacial till deposited
silty, clayey silt, silt and silty or clayey sand soils overlying the shale bedrock. In most
cases, the soil borings indicated the presence of surface topsoil and man-placed fill or
disturbed indigenous soils above native soils, and consistent with topographic
modifications associated with golf course construction.

Bedrock in the vicinity of the Site consists generally of shale bedrock and the depth to
bedrock in the area ranges from approximately 15 to 65 feet.

Based on a review of NYSDEC data, the Site is not underlain by any mapped principal or
primary aquifers. Groundwater at and in the vicinity of the Site is not used for public
drinking water supply. Groundwater was evaluated as part of a geotechnical evaluation
of the Site. As part of its geotechnical analysis, three groundwater observation wells were
installed. Results indicate that the water table is present at 17 to 22 feet beneath the
surface, although perched water is present in the upper soils, in some instances within a
few feet of the surface.

1.3 Proposed Site Redevelopment

The Town of Amherst is planning a world class park at the Property. Following many
meetings and engagements with residents, stakeholders and constituents the Town
identified the following objectives for the Amherst Town Park South — Phase 1.1,1.2, and
1.3:

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

e Construct a Community Theatre, Winter Market and Skating Area
e Enhance and create related parking, roadways and upgrade needed utilities

{H5307494.1}

December 2023 3|Page



Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

2 SUMMARY OF ENVIRONMENTAL CONDITIONS

Preliminary environmental information currently exists for the Property. Previous
investigations, largely not specific to the Phase 1.1, 1.2, and 1.3 project, provides useful
background information for the Work Plan.

Previous investigations were conducted in 2015 through 2017, and in 2022, included
surface soil, subsurface soil, sediment, groundwater, and surface water sampling with
analysis for a wide variety of contaminants throughout the Property. These results were
provided to the NYSDEC, and the following briefly summarizes the characterization
results.

2.1 Soil

The historic soil sampling identified the presence of a number of metals in soils at
concentrations above the NYSDEC SCOs at the Property. The following summarizes and
discusses the data generated during the 2015, 2016, and 2017 Pilot Studies.
Concentrations are compared to NYSDEC Restricted Residential Use Soil Cleanup
Objectives (SCOs), which apply to areas in which active recreation is expected. However,
much of the planned development of the Amherst Town Park South is expected to be
passive recreation, which uses the less stringent Commercial Use SCOs as guidance.

e A number of contaminants were detected at concentrations above the Restricted
Residential Use SCOs in one or more samples collected at the Property, including:

Arsenic
Cadmium
Chromium
Cyanide
Mercury
Zinc

O O O O O O

e The presence of the metals listed above is consistent with the historic use of
pesticides, herbicides, and fungicides at a golf course. Although these metals are
no longer commonly used in pesticides, herbicides, and fungicides, these metals
once formed the basis for these products.

e Hole 9 sample results in the vicinity of Phase 1.1, 1.2, and 1.3 contained
exceedances for chromium above Restricted-Residential SCOs and cadmium
above Commercial SCOs.

¢ Generally, the depths of elevated metals concentrations within the Property are:

o Greens: within the top 12 to 18 inches

{H5307494.1}

December 2023 4|Page



Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

o Fairways: within the top six inches
o Tee boxes: within the top six to 12 to 18 inches
o Rough: within the top two to six inches

¢ Contaminant concentrations are generally highest in the greens, followed by the
tees and fairways. The lowest concentrations were detected in the rough areas.

e One composite soil sample was collected from the grid locations with the highest
metal concentrations from the greens and tees. The samples were analyzed for
waste characterization using the Toxicity Characteristic Leaching Procedure
(TCLP). Results indicate that, although soils from this Site are contaminated with
heavy metals, the concentrations do not exceed hazardous levels.

2.2 Sediment

The sediment sampling arsenic results were generally low and ranged from 1.3 to 11.3
mg/kg. These concentrations are below the NYSDEC Unrestricted Use SCO. Using the
NYSDEC's June 24, 2014 "Screening and Assessment of Contaminated Sediments
Guidance,” eleven of the concentrations are characterized as Class A, which is defined as
sediments that present little to no potential for risk to aquatic life.

2.3 Groundwater

None of the contaminants found in the soils at elevated concentrations (metals) were
detected in the groundwater samples. The groundwater samples did contain
concentrations of magnesium and iron above NYSDEC groundwater standards; however,
it is common for groundwater in this region to contain high concentrations of metals
such as calcium, iron and magnesium. Arsenic, chromium, and lead were also detected
in groundwater samples, but were at levels lower than NYSDEC groundwater standards.

2.4 Surface Water

Two surface water samples were collected from the water hazards on the former hole #8
and #9 in May of 2022. Results from the hole #9 water hazards show exceedances for
PFOs and Benzo(k)fluoranthene. The NYSDEC has determined that this sampling is
sufficient for site characterization efforts, however, should the project call for draining of
the water hazards and discharging to the site or another body of water, additional
sampling will be required. If the water is to be discharged to a publicly owned treatment
work (POTW) facility, then the NYSDEC would not require sampling outside of the POTW
required.

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

3 PRE-CONSTRUCTION SOIL CHARACTERIZATION

Previous soil investigations encountered historic heavy metal-impacted soils at the
Property. The objectives of the scope of work described in this Work Plan are to evaluate
contaminant impacts to soil to determine appropriate soil management practices during
construction activities scheduled to commence in 2024 within Phase 1.1,1.2, and 1.3.

3.1 Field Investigation

This Work Plan intends to consider the previous site characterization information by the
advancement of soil borings (drilled and hand augered) and collecting and analyzing soil
samples. The field investigation activities will conform to procedures in NYSDEC DER-10.

Sample locations described in the sections below will be surveyed using a hand-held
Global Positioning System (GPS) unit. Horizontal and vertical survey data will be collected
using the most current datum.

3.1.1  Soil Boring Program
Soil samples will be collected from grid locations throughout Phase 1.1, 1.2, and 1.3.
The general details of the sampling program include the following:
e Sampling on a 200-foot by 200-foot grid, shown in Figure 4

e Hand auger soil borings will be advanced in 18 locations across the Site. The
sampling efforts will include the following:

o C&S will use a decontaminated stainless-steel shovel or trowel to dig into
the soil surface to allow for visual examination and screening of the soil.

o Soil samples will be collected from the top 0-2 inches of soil immediately
below the vegetative layer and from the layer 2-6 inches below the
surface.

o Samples will be immediately placed in pre-cleaned glassware provided by
the laboratory.

o C&S will submit soil/fill samples under standard chain-of-custody
procedures for laboratory analyses using United States Environmental
Protection Agency (USEPA) methods.

o The samples will be analyzed for Target Analyte List (TAL) Metals, mercury,
cyanide and four samples for hexavalent chromium.

¢ Drilled soil borings will be advanced in 5 locations. These locations are around the
Hole 9 green and a section of the existing berm that will be removed for a new

road to serve the park.
{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

o A qualified environmental drilling firm will be retained to advance the
borings using direct-push drilling techniques.

o C&S will provide a qualified scientist or engineer to supervise and
document the boring program, and prepare logs describing the
overburden stratigraphy, field measurements, visual /olfactory
observations, and other pertinent observations.

o Soil/fill from the borings will be continuously assessed in the field for
visible impairment, olfactory indications of impairment, and total VOCs
using a photoionization detector (PID). Positive indications from any of
these screening methods are collectively referred to as “evidence of
impairment.” If VOCs detected in screening at 10 ppm or above, a
corresponding sample will be analyzed for TCL VOCs. Evidence of
impairment that is gathered at the time of the fieldwork will be used with
observed hydrogeologic conditions to assist in determining the location
and depth for sample collection. Note that the presence of historic fill
material (HFM) is considered evidence of impairment. HFM may include
brick, coal, ash, cinder, and other such debris.

o From each sample location in the area of Hole 9 green, soil samples will
be collected from the following depth horizons:

= Horizon A: 0 to 2 inches below grade

= Horizon B: 2 to 6 inches below grade

= Horizon C: 6 to 12 inches below grade
= Horizon D: 12 to 18 inches below grade
= Horizon E: 18 to 24 inches below grade

o Soil samples from Horizon C and D will be collected and archived until it
is determined if further evaluation will be required at deeper depths.

o From each sample location on the berm, one soil samples will be collected
from 0-6 inches or from the depth of any HFM encountered. Boreholes
will be advanced until native soil is reached. Observations will be recorded
for soil characterization.

o Anydrilling equipment that has the potential to come in contact with the
soils samples wither either be decontaminated prior to each use or will
disposable, dedicated materials.

o C&S will place the samples for analysis in pre-cleaned bottles provided by
the laboratory with a decontaminated stainless-steel spoon or by gloved
hand.

o C&S will submit soil samples under standard chain-of-custody procedures
for laboratory analyses using United States Environmental Protection
Agency (USEPA) methods.

o The samples will be analyzed for Target Analyte List (TAL) Metals,
mercury, cyanide and two samples for hexavalent chromium.

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

3.1.2 Sediment Sampling Program

C&S will characterize sediment conditions through collection via shovel from
the pond. The sediment sampling efforts will include the following:

{H5307494.1}

C&S will implement a sampling program to collect one sample from the
sediment surface along the edge of the pond.

C&S will utilize a shovel to collect the sediment sample.

C&S will provide a qualified scientist or engineer to supervise and
document the sediment sampling program, and prepare logs describing
the sediment stratigraphy, field measurements, visual /olfactory
observations, and other pertinent observations.

The sample will be collected and place in pre-cleaned bottles provided by
the laboratory with a decontaminated stainless-steel spoon or by gloved
hand.

C&S will submit sediment samples under standard chain-of-custody
procedures for laboratory analyses using United States Environmental
Protection Agency (USEPA) methods.

Sample analysis will be done by an environmental laboratory approved by
the New York State Department of Health (ELAP)

The samples will be analyzed for Target Analyte List (TAL) Metals, mercury,
cyanide and hexavalent chromium.
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

4 QUALITY ASSURANCE AND QUALITY CONTROL PROTOCOLS

To ensure that suitable and verifiable data results are obtained from the information
collected at the Site, quality assurance procedures are detailed in this section.

4.1 Sampling Methods, Analytical Procedures and Documentation
411 Sampling Methods

Sampling procedures will be conducted in accordance with the NYSDEC Sampling
Guidelines and Protocols Manual. Collection of representative samples will include the
following procedures:

e Ensuring that the sample taken is representative of the material being
sampled;

e Using proper sampling, handling and preservation techniques;

e Properly identifying the collected samples and documenting their collection
in field records;

e Maintaining chain-of-custody; and

e Properly preserving samples after collection.

Soil Sampling

Soil sampling will be performed using two methods: (1) field screening using a PID; and
(2) grab samples. Whether soil samples are collected from the excavator bucket, direct-
push rig sleeves, or split-spoons, they will be collected as grab samples that are split and
placed into jars supplied by the laboratory as well as into individual zip-lock bags for
screening. Screening soil samples will be allowed to sit in sealed zip-lock bag for a short
period of time (minimum of five minutes). Head space measurements will then be taken
from each zip-lock bag. If VOCs detected in screening at 10 ppm or above, a
corresponding sample will be analyzed for TCL VOCs. To prevent cross contamination,
zip-lock bags will not be reused and will be properly disposed. Calibration of all
electronic field screening equipment will be completed daily and will be done to
manufacturer’s specifications.

As detailed in the Sampling Guidelines and Protocols Manual, grab samples will be placed
in 4-ounce and 8-ounce, wide-mouth, glass jars. Sample jars will immediately be placed
on ice in a cooler.

To satisfy DER-10 requirements, two Matrix Spike (MS), and two Matrix Spike Duplicate
samples for TAL Metals, mercury, and cyanide will be collected.

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

4.1.2 Analytical Procedures

Laboratory Analysis

Laboratory analysis will be conducted by a third-party laboratory that is accredited by
the NYSDOH Environmental Laboratory Accreditation Program (ELAP). Laboratory
analytical methods will include the most current NYSDEC Analytical Services Protocol
(ASP).

Soil and groundwater samples sent to a certified laboratory will be analyzed in
accordance with EPA SW-846 methodology for the following contaminants:

e Mercury (USEPA Method 7471A);

e Hexavalent Chromium (USEPA Method 7196A); and
e Metals (EPA Method 6010B).

¢ Cyanide (EPA 9010C/9012B)

4.1.3 Documentation

Custody Procedures

As outlined in NYSDEC Sampling Guidelines and Protocols, a sample is in custody under
the following conditions:

e Itisin your actual possession;

e Itisin your view after being in your physical possession;

e Itwas inyour possession and then you locked or sealed it up to prevent tampering;
or

e Itisin asecure area.

The qualified environmental professional will maintain all chain-of-custody documents
that will be completed for all samples that will leave the Site to be tested in the
laboratory.

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

5 REPORTING

Based on the results of the work described above, C&S will prepare a report along with
a final draft Soil Management Plan to describe the methodologies and results of the
Construction Characterization. The Report will describe:

Investigative methods;

e Observations and findings; and
¢ Analytical results.

A third-party data consultant will prepare a Data Usability Summary Report (DUSR). The
following items will be reviewed

A

Laboratory Narrative Discussion
Custody Documentation

Holding Times

Surrogate Standard Recoveries
Matrix Spike Recoveries. Duplicate Recoveries
Preparation/calibration Blanks
Laboratory Control Samples (LCSs)
Calibration/Low Level Standards
ICP Serial Dilution

Instrument MDLs

Sample Result Verification.

New York State Department of Health (NYSDOH) Environmental Laboratory

Approval Program (ELAP) certified laboratory will perform the analytical testing. The
laboratory results for the samples will be reported in a Category B deliverables
package to facilitate validation of the data, and a third-party validator will review the
laboratory data and prepared a Data Usability and Summary Report (DUSR). The
validator will evaluate the analytical results for the field samples and quality assurance
/ quality control samples and compared the findings to USEPA guidance to determine
the accuracy and validity of the results.

The Soil Management Plan portion of the Report will include the following elements:

Description of soil screening methods, if any
Identification of potential remedial measures, if any
Description of onsite material handling

Health and Safety Plan

{H5307494.1}
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Construction Characterization Work Plan
Ambherst Town Park South (Phase 1)

6 SCHEDULE

The field program, once initiated, should be completed within one week. Laboratory
reports will be received within one month of the completion of the field efforts, and the
characterization report and accompanying Soil Management Plan will be submitted
within two weeks of receipt of the analytical results. The Soil Management Plan may be
initiated and submitted in draft form prior to the receipt of analytical results to expedite
the review and approval of this document. Other project milestones include:

Task Due Date

Submission of Construction
Characterization Work Plan (CCWP)
DEC Approval of CCWP

Upon approval of the CCWP (December
8) the Town commences Construction
documentation for Bidding; surveying
On site activities: Implementation of
CCWP Sampling / Submission of Draft
Construction Soil Management Plan
(CSMP)

November 8, 2023

December 22, 2023
Start Date: December 22

Week of December 25, 2023

Negotiation/ Execution of “P" Order

December 31, 2023

Submission of Characterization Report
and Final Draft CSMP

February 1, 2024

DEC Approval of Characterization Report
and CSMP

March 1, 2024

Commencement of on-site physical
construction activities

June 1, 2024

Construction: Phase 1.2 Theatre
(PRIORITY) completion

November 30, 2024

Concrete/steel or concrete/wood
building complete

July 31, 2025

** NOTE: Winter Market, Play Surface, Splashpad, Parking, Utility and Roadway designs are ongoing —
various construction to commence late 2024 to early 2025

{H5307494.1}
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Table 1
Proposed Sampling Program

Matrix Sample Type Lab Analysis No. Samples

Field Matrix
Duplicates Spike

Matrix Spike  Trip
Duplicate Blank  Total

Hand Auger TCLVOC
TCLSVOC
TCL Pesticides
Total PCB
TAL Metals including Mercury 36
Cyanide 36
Hexavalent Chromium 4
Silvex
PFAS
1,4-Dioxane

38
38

Soil - -
Drilled Boring TCLVOC

TCLSVOC

TCL Pesticides

Total PCB

TAL Metals including Mercury 14
Cyanide 14
Hexavalent Chromium 2
Silvex

PFAS

1,4-Dioxane

16
16

Hand Tools TCLVOC

TCLSVOC

TCL Pesticides

Total PCB
Sediment TAL Metals including Mercury 1
Cyanide 1
Hexavalent Chromium 1
Silvex
PFAS
1,4-Dioxane

Mumber of Containers
Type and Size of and Sample Yolume (per
Type of Analysis Container sample)

Preservation

Holding Time
Until Extraction,/
Analysis

VO Cs d-oz, glass jar with One (1), fill as
Teflon-lined cap completely as possible

VO Cs via EPA 5035 A0 L vials with sodium Three (3), 5 grams each
bisulfate. methanol.

Cool to 4° C (ice in
cooler)

Cool to 4° C (ice in
cooler)

14 days

2 days




SVOCs

PCBs

Pesticides

Meatalae

and/or DI water
A-oz, glass jar with
Teflon-lined cap
4-oz, glass jar with

Teflon-lined cap

4oz, glass jar with
Teflon-lined cap

A_mwr oglacee i=r with

One (1), fill as
completely as possible

One (1), fill as
completely as possible

One (1), fill as
completely as possible

Mroa MYy fll as

Cool to 4° C (ice i

cooler)

Cool to 4° C (ice i

cooler)

Cool to 4= C (ice i

cooler)

el e A0 ™ Hiee i

T/40 days

T/40 days

14740 days

A2 AdAawae (28R Ffrur



APPENDICES

{H5307494.1}



APPENDIX A

PREVIOUSLY COMPLETED ENVIRONMENTAL INVESTIGATIONS
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Geotechnical Evaluation Report for
Proposed Westwood Country Club Redevelopment Project
North Forest Road
Amherst, New York

EXECUTIVE SUMMARY
Introduction

This report summarizes the results of a subsurface exploration program and geotechnical
engineering evaluation completed by Empire Geo-Services, Inc. (Empire) for a proposed
mixed use redevelopment project being considered by Mensch Capital Partners, LLC on
the site of the Westwood Country Club off North Forest Road in Amherst, New York.
The approximate location of the project site is shown on Figure No. 1.

The proposed redevelopment project is proposed within the existing Westwood Country
Club golf course area, which is bounded by Maple Road to the north, North Forest Road,
Ellicott Creek and the Audubon Par 3 Golf Course to the east, Sheridan Drive to the
south and Frankhauser Road and Fairways Boulevard to the west.

The proposed redevelopment project is currently planned to include the following:

e 1 to 2 story single family residential home lots in the northern eastern portion of
the site;

e Adjoining 1 to 2 story townhome style residential units in the northern western
portion of the site;

e Larger 1 to 2 story single family residential home lots in the eastern center portion
of the site;

e An approximate 30 acre parcel in the west center potion of the site for senior
living development;

e Mixed use town center type development in the southern portion of the site
including commercial/retail buildings, office buildings, multi family townhomes
and multi family apartments; and

e Re-use of the existing club house building for conference and reception use, in
association with construction of an adjoining hotel building.

In addition the project will also include construction of roadways, access drives and
parking lot areas with access to the development from Sheridan Drive and Maple Road.

The subsurface exploration program consisted of a total of forty-nine (49) test borings,
designated as B-1 through B-49, which were advanced across the site. Thirty (30) borings
were advanced to apparent bedrock refusal, with the remaining nineteen (19) borings
being advanced to a planned depth of 20 feet and then terminated. Apparent bedrock
refusal was encountered at depths ranging between 13.5 feet and 62.5 feet and confirmed
by rock coring in seven (7) of the test borings. Three (3) groundwater observation wells
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were installed in borings B-6, B-24 and B-48 to help assess groundwater conditions on
the site, Geotechnical laboratory testing of selected recovered soil samples was also
completed.

SJB Services, Inc. (SJB), our affiliated drilling and materials testing company, completed
the test borings and laboratory testing for the subsurface exploration program. The test
borings and groundwater observation well installations were completed between
December 3rd, 2013 and February 5, 2014. The approximate locations of the test borings
with respect to an aerial photograph of the existing site are shown on Figure No. 2 and
the approximate locations of the test borings with respect to the currently proposed
conceptual site development plan are shown on Figure No. 3.

The elevations presented in this report were referenced to the rim of an electrical manhole
(temporary benchmark established by SJB), which is located off the front of the existing
golf cart storage building, located in the south center portion of the site, as shown on
Figure No. 2. This benchmark has an elevation El. datum of 602.38 feet, as measured and
reported by Nussbaumer & Clarke, Inc.

This report summarizes the subsurface conditions encountered by the exploration
program and presents preliminary geotechnical engineering considerations and
recommendations to assist in planning and preliminary design of the site redevelopment.
Specifically our evaluation addresses the soil, bedrock and groundwater conditions
present on the site, with regard to their impacts on foundation, slab-on-grade floor
construction, underground utility construction and pavement construction.

Existing Site Information

As part of our study Empire researched existing information concerning the geologic and
flood plain conditions present in the Westwood Country Club site area, including the Soil
Survey for Erie County, Surficial Geology and Bedrock Geology Maps, and FEMA
Flood Plain Mapping.

The USDA - Erie County Soil Survey data indicate that the surficial soils (i.e. soils
typically within the upper 5 feet of the existing ground surface) within the Westwood
Country Club facility site consist predominately of “clay loam”, “silt loam”, and “loamy
fine sand” type soils. These surficial soil types are similarly classified as CL, ML and SM
group soils using the Unified Soil Classification System (USCS), respectively.

Geologic maps prepared by the New York State Geological Survey indicate the surficial
overburden soils present consist predominately of glacial till deposits of clay, silt and
bouldery clay, with glacial outwash deposits of sand and gravel along Ellicott Creek. The
uppermost bedrock formation in this area is the upper (late) Silurian period, Camillus
Shale formation of the Salina Geologic Group. This bedrock formation is characterized as
medium hard, weathered to sound Shale rock, with occasional gypsum partings and
seams and has a generally fair to good rock mass quality.
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The FEMA flood plain mapping indicates the 500 year and 100 year flood plains from
Ellicott Creek extend into the eastern portions of the Westwood Country Club facility
site. The 500 year flood elevations range from El. 595 feet to El. 594 feet where it
extends onto the site from the southern end to the center portion, and to about EIl. 593 feet
where it extends onto the northern portion of the site.

Subsurface Exploration Results

The subsurface conditions encountered in the test borings consisted generally of surface
topsoil, along with man placed fill or disturbed indigenous soils typically extending to
depths ranging between about 2 feet and 5 feet, which are underlain by predominately
indigenous glacial till deposited silty clay, clayey silt, silt, and silty or clayey sand soils,
overlying the Camillus Shale Bedrock. Table 2 summarizes the surface topsoil depths, the
depths and bottom elevation of the man-placed fill, the depth and elevation of auger
refusal (i.e. apparent bedrock refusal), and the groundwater observations made in the test
borings and the wells installed for this investigation.

The indigenous soils are classified as CL, CH, ML, SM-SC and SM group soils using the
Unified Soil Classification System (ASTM D2488). The consistency of the cohesive silty
clay and clayey silt soils typically ranged between medium and hard, while the more
granular silty or clayey sand soils and the non-plastic silt soils were typically of a firm to
very compact relative density. Deeper soft to very soft clay soil deposits having SPT “N”
values of less than 4 or “woh - weight of hammer” (i.e. the sample spoon was advanced
with only the weight of the drop hammer and drill rods applied statically to the sample
spoon), were encountered in only a few test borings (B-1, B-18, B-20 and B-25).
Accordingly, significant deposits of highly compressible soft to very soft clays, as present
in other portions of northern Amherst, are generally absent within this site.

Shale bedrock, as indicated by the auger refusal conditions, and confirmed by rock
coring, was encountered at depths ranging between about 13.5 feet (boring B-10) and
62.5 feet (boring B-1), with corresponding elevations ranging between approximately EI.
586.9 feet to El. 543.4 feet. The bedrock core recovered consisted generally of gray,
medium hard, sound, thinly bedded to bedded Shale Rock, with occasional partings,
seams and layers of gypsum. The core recoveries ranged between 100% and 50%, and the
rock quality designation (RQD) values ranged between 20% and 82% indicating the
recovered rock cores have a varying rock mass quality ranging between “very poor” and
“good”.

Based on the water levels obtained at the completion of coring in borings B-4, B-43 and
B-48, as well as the readings obtained in borings B-9, B-20 and B-25 following
completion soil sampling to auger refusal, and the April 1%, 2014 level in well B-24 tends
to suggest that a permanent groundwater table may be present at elevations in the range
of about El 580 feet to El. 589 feet, although this is not confirmed by the other
groundwater observation wells at this time, as they may be partially impacted by upper
perched groundwater..
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It also appears that zones of perched or trapped groundwater are present in the topsoil and
the fill soils at or near the ground surface, at various locations on the site, due to the
relatively low permeability of the underlying soils present, and depending on site
drainage conditions. Such conditions were observed during the subsurface exploration
where areas of standing water and spongy surface conditions were present, hindering
some of the drill rig access.

Laboratory Test Results

The laboratory test data indicates the clay soils encountered within the upper reaches of
the site below the immediate surface soils, (i.e. within the anticipated depths of proposed
spread foundations) appear to be partially desiccated and have a generally non-existent to
low potential susceptibility to shrinkage. Also, given the relatively medium stiff to hard
nature of the indigenous clay soils and their inherent low permeability it is unlikely
saturation and potential swelling of these soils would occur in an undisturbed state. The
upper surficial clayey silt /silty clay fill soils, however, which are in a less dense
condition, may be more susceptible to potential shrinkage and swelling where they are
inundated with poor draining surface water.

Based on DIPRA tests performed the site soils tested appear to have a low corrosion
potential to ductile iron waterline pipes and other buried metallic pipes/elements.
Accordingly, cathodic protection or a suitable protective coating of metallic pipes and
conduits, to resist potential corrosion, does not appear necessary. Also based on sulfate
concentrations, the soils are considered to have a negligible potential for sulfate exposure.
Accordingly, a Type I-1l Portland Cement appears will be acceptable for the concrete
structure elements placed in these soils.

Preliminary Geotechnical Considerations and Recommendations
General

The indigenous soils encountered consist predominately of partially desiccated, medium
stiff to hard silty clay and clayey silt and firm to very compact silty or clayey sand
deposits with some intermixed gravel, and occasional cobbles/boulders and shale
fragments. These soils are non-organic, and are not considered to be highly compressible,
nor highly susceptible to shrinkage, swelling, or liquefaction. Significant deposits of
highly moist, soft to very soft clays, as present in other areas of northern Amherst and
which have been problematic to residential foundation/structure movement and distress
(i.e. basement foundation subsidence / settlement and lateral movement), are generally
absent within this site.

The indigenous soil conditions encountered in the test borings are generally considered
suitable to support the anticipated residential and mixed use structure loads using
conventional spread foundation systems. In a few cases (i.e. within borings B-9, B-11, B-
19, B-21, B-22 and B-45) some limited zones of weaker soils were encountered which
may impact the use of spread foundations. Accordingly, these conditions possibly may
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require consideration of deep foundations (i.e. driven piles) particularly if a multiple-
story more heavily loaded building structure would be proposed at or near these
locations.

The existing fill and indigenous soil subgrades are also considered to be generally
suitable for basement, at-grade and garage slab-on-grade floor construction, with proper
site preparation. The soils encountered are also considered generally suitable for
construction of the proposed infrastructure, including the roadways, parking lots, storm
and sanitary sewers, waterlines and retention pond structures. The poor draining surface
conditions, however, are expected to make site stripping and subgrade preparation
difficult, particularly during wet periods

Given, the relatively low to medium low permeability of the soils present, both
permanent and perched groundwater seepage if encountered should be relatively slow
and of low quantities. Accordingly, these conditions should not significantly impact
basement and utility construction. It is anticipated that conventional sump and pump
methods of dewatering should generally be sufficient to control surface water, as well as
permanent and perched groundwater seepage conditions, should they be encountered.

Based on the subsurface conditions encountered, the overall site should be classified as
Seismic Site Class “D” in accordance with the Building Code of New York State.
Therefore, seismic design may be based on this site classification.

Foundation Support

Preliminarily, it is expected that spread foundations can be sized, based on net allowable
bearing capacities in the range of about 2,000 to 4,000 pounds per square foot (psf) %,
depending on location, foundation bearing depths and actual structure loads.

Spread foundations should bear on suitable, undisturbed, indigenous soil bearing grades,
after the removal of all fill soils and any unsuitable indigenous soft or wet soils.
Alternatively, the foundations may also bear on Engineered Fill (i.e. compacted
Structural Fill or flowable backfill), which is placed over the suitable indigenous soil
bearing grades, following excavation and removal of fill soils and any unsuitable
indigenous soils which are present below the design bearing grade elevation of the
footings.

Where zones of softer soils were encountered, which may impact the use of spread
foundations for heavier building structures, the use of driven H-piles or pipe piles driven
to refusal on the Shale bedrock appear would be the best suited deep foundation system
option for the site conditions present. For preliminary information, a driven HP12x53 H-
pile, driven to refusal on the bedrock, would be expected to develop an axial compressive
capacity in the range of about 100 to 120 tons + per pile. Other pile sections can also be
used, based on product availability and costs, which would provide higher or lower
allowable axial capacities, based on the actual pile section.
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Basement Structure Design

Where suitable foundation drainage is provided, the basement walls can be designed for
“at rest” lateral earth pressure computed on the basis of an “equivalent fluid unit weight”
of 70 pounds per cubic foot (pcf). This is based on the assumption that the wall backfill
beyond the drainage system is a suitable well draining granular backfill material, such as
a crusher run stone Structural Fill. In this case suitable damp proofing of the walls and
floors should also be provided. Alternatively, the basement structures could also be
designed to resist potential full hydrostatic pressure. In such case the basement structure
should also be fully water proofed.

The use of the on-site clayey silt, silty clay and silty or clayey sand soils to backfill the
basement walls is not recommended as they will be susceptible to potential swelling in a
looser disturbed state, which could cause additional lateral pressures on the basement
walls. The on-site soils could be used, however, to backfill non-earth retaining foundation
walls provided they can be properly placed and compacted to a stable and well
engineered condition.

Slab-on Grade Floor Construction

The building floors can be constructed as slab-on-grade following proper subgrade
preparation. For preliminary design purposes, a minimum of 6-inches of Subbase Stone
is recommended beneath the lightly loaded floor slabs (residential floors, lightly loaded
office floors, etc.). A minimum 12-inch thick layer of Subbase Stone is recommended
beneath more heavily loaded floor slabs (i.e. garage areas, storage areas, mechanical
rooms, etc.). A suitable stabilization/separation geotextile, such as Mirafi 500X, should
be placed over the existing soil or fill soil subgrades prior to placement of the Subbase
Stone layer.

Seismic Design Considerations

Based on the subsurface conditions encountered, the overall site should be classified as
Seismic Site Class “D” in accordance with the Building Code of New York State. The
soil conditions encountered are generally not considered to be susceptible to potential
liquefaction in the case of a seismic event. Therefore, seismic design may proceed based
on these considerations.

It is possible that a seismic shear wave velocity study of the site may refine and possibly
upgrade the seismic design site class. This may be particularly beneficial in the areas of
the mixed use commercial and apartment buildings depending on the costs associated
with seismic reinforcement of these structures. It should be understood, however, that
there is no guarantee that an upgrade can be made if a seismic shear wave study is
performed,
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Pavement Design Considerations

The Town of Amherst requires a typical pavement section consisting of the following
components for residential and commercial development roadways:

Town of Amherst Asphalt Concrete Pavement Section:

1.5 inches — Top Course

2.5 inches — Binder Course

4.0 inches — Base Course

11 inches — Subbase Stone Course

We would recommend, however, the Town of Amherst pavement section also include a
suitable stabilization/separation geotextile (i.e. Mirafi 600X or suitable equivalent).

Pavement design recommendations are also provided for two (2) flexible pavement
structure types within the proposed mixed use development areas. These include the
following:

Heavy Duty Asphalt Concrete Pavement (for the entrance, access drives and
pavement areas, which will be subject to delivery truck traffic):

1.5 inches — Top Course

3.0 inches — Binder Course

15 inches — Subbase Stone Course
Stabilization/Separation Geotextile
Prepared Subgrade

Light Duty Asphalt Concrete Pavement (for automobile / light SUV only parking
areas):

e 1.5inches— Top Course

e 2.0 inches — Binder Course

e 10 inches — Subbase Stone Course
e Stabilization/Separation Geotextile
e Prepared Subgrade

The installation of suitable drainage is also recommended to drain the pavement subbase
course and subgrades in order to limit the potential for frost action and improve pavement
structure performance and design life.

Underground Utility Construction

The in-situ soils should provide generally suitable subgrade conditions for underground
utility construction, including storm and sanitary sewers, water lines, gas lines and buried
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electrical / communication conduits. Accordingly, standard bedding materials and
thicknesses can generally be used to support this infrastructure.

Site Preparation

Measures to improve site drainage should be implemented as necessary prior to
commencing the site stripping and subgrade preparation work.

All existing structures, trees, stumps, vegetation, topsoil, organic soils, etc., and any other
deleterious materials within the proposed building pad areas and pavement areas should be
removed. Following stripping and removal of the surface materials (i.e. topsoil, asphalt
pavement, concrete pads and structures, etc.), the exposed subgrades should be proof-rolled.
The subgrade proof-rolling should be done under the guidance of, and observed by qualified
geotechnical engineering personnel. The subgrade fill placement necessary to raise the site
grades and/or the placement of subbase courses may proceed following proper site
preparation and acceptance of the existing soil subgrades.

The on-site soils could be used for constructing the fills for establishing the building pad
and pavement areas, provided they can be properly placed and compacted in a controlled
manner and to a stable well engineered condition, in accordance with our
recommendations. It should be understood, however, that these soils will be very difficult
to dry and work with. Therefore the use of imported granular fill materials will be better
suited for building pad, roadway and parking lot fill areas. Efforts should be made to
maintain the subgrades in a dry and stable condition at all times, and limit construction
traffic directly over these soils, particularly if they become wet.

Additional Geotechnical Investigations

Additional investigations and further evaluations are recommended for final design when
final building development plans and loading conditions, along with final site
development plans, are established, as discussed further in the report. Empire can assist in
planning the locations and scope of the additional explorations and evaluations that may
be necessary for final design.

Closing

Additional more detailed site condition findings, along with considerations and
recommendations for permitting, planning and preliminary design of the proposed site
redevelopment project are presented in the Geotechnical Evaluation Report, which
follows.
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1.00 INTRODUCTION

1.10 GENERAL

This report summarizes the results of a subsurface exploration program and
geotechnical engineering evaluation completed by Empire Geo-Services, Inc.
(Empire) for a proposed mixed use redevelopment project being considered on the
site of the Westwood Country Club off North Forest Road in Amherst, New York.
The approximate location of the project site is shown on Figure No. 1.

Mensch Capital Partners, LLC (Mensch) retained Empire to complete this work,
which was done in accordance with our proposal dated October 11, 2013. This
work was completed to evaluate the geotechnical characteristics of the site, with
regard to foundation support of the proposed mixed use buildings being considered
for redevelopment of the site, and to provide preliminary geotechnical design and
construction considerations / recommendations to assist the design team with
planning and preliminary design.

The subsurface exploration program completed by Empire consisted of a total of
forty-nine (49) test borings advanced across the site, of which thirty (30) borings
were advanced to apparent bedrock refusal at depths ranging between 13.5 feet and
62.5 feet, with the remaining nineteen (19) borings being advanced to a planned
depth of 20 feet and then terminated. Bedrock was cored in seven (7) of the test
borings advanced to refusal. In addition, three (3) groundwater observation wells
were installed and geotechnical laboratory testing of selected recovered soil
samples was also completed. SJB Services, Inc. (SJB), our affiliated drilling and
materials testing company, completed the test borings and laboratory testing for the
subsurface exploration program.

On this basis, Empire prepared this report, which summarizes the subsurface
conditions encountered by the test borings, groundwater observation wells and
laboratory testing, and presents preliminary geotechnical engineering considerations
and recommendations to assist in planning and preliminary design of the site
redevelopment. Specifically our evaluation addresses the soil, bedrock and
groundwater conditions present on the site, with regard to their impacts on
foundation, slab-on-grade floor construction, underground utility construction and
pavement construction.
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1.20 SITE DESCRIPTION AND PROPOSED DEVELOPMENT PROJECT

The proposed site redevelopment project comprises approximately 170 acres and is
bounded within the area of Maple Road to the north, North Forest Road, Ellicott
Creek and the Audubon Par 3 Golf Course to the east, Sheridan Drive to the south
and Frankhauser Road and Fairways Boulevard to the west. The redevelopment
project is generally proposed within the existing Westwood Country Club golf
course area, which currently consists of the golf tees, fairways, hazards, greens
along with bordering cart paths, tall grass, trees, brush and ponds. The main club
house building, pool and tennis amenities, maintenance buildings, access drive and
parking lot areas are located in the southeast portion of the site, with access from
North Forest Road. Grades across the site gradually drop in elevation about 10 to 13
feet from south (i.e. Sheridan Drive) to north (Maple Road). Figure No. 2 presents
an aerial photograph of the existing site, along with the approximate locations of
the test borings plotted on the plan.

The proposed redevelopment project is currently planned to include the following:

e 1 to 2 story single family residential home lots in the northern eastern
portion of the site;

e Adjoining 1 to 2 story townhome style residential units in the northern
western portion of the site;

e Larger 1 to 2 story single family residential home lots in the eastern center
portion of the site;

e An approximate 30 acre parcel in the west center potion of the site for
senior living development;

e Mixed use town center type development in the southern portion of the site
including commercial/retail buildings, office buildings, multi family
townhomes and multi family apartments; and

e Re-use of the existing club house building for conference and reception use,
in association with construction of an adjoining hotel building.

In addition the project will also include construction of roadways, access drives and
parking lot areas with access to the development from Sheridan Drive and Maple
Road. Figure No. 3 presents a conceptual plan of the proposed site development
along with the approximate locations of the test borings plotted on the plan.

Thel to 2 story single family residential homes and townhome residential units are
expected to consist of wood framed construction, with possible basement
structures. The commercial/retail buildings, office buildings, multi family
townhomes and multi family apartments are also expected to be 1 to 2 stories with
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either wood or steel frame type construction, and with at grade ground floors
constructed as slab-on-grade. Accordingly, basements are not anticipated for these
structures. The new hotel building is expected to be multiple-story with steel frame
or masonry with pre-cast plank type construction. The hotel building is also not
expected to include a basement structure.

At this time the final building configurations and structure loads have not been
established. The development plan currently anticipates that the building structures
can generally be supported using conventional spread foundation systems, although
it is understood that deep foundation systems could be necessary in some cases,
depending on the actual structure loads and soil conditions present.

2.00 SUBSURFACE EXPLORATION

The subsurface exploration program completed to characterize the subsurface
conditions consisted of a total of forty-nine (49) test borings, designated as B-1
through B-49. In addition, groundwater observation wells were installed in three (3)
of the test borings (B-6, B-24 and B-48). The test borings and groundwater
observation well installations were completed by SJB between December 3rd, 2013
and February 5, 2014. The approximate locations of the test borings with respect to
an aerial photograph of the existing site are shown on Figure No. 2 and the
approximate locations of the test borings with respect to the currently proposed
conceptual site development plan are shown on Figure No. 3.

The proposed test boring locations were initially established on a site plan, along
with location coordinates, prepared by Nussbaumer & Clarke, Inc. (N&C), which
were provided to Empire through Mensch. The boring locations were established to
provide general coverage over the project site. Using this plan and the location
coordinates, SJB then staked the boring locations in the field using hand held global
positioning satellite (gps) instrumentation and visual observations referenced to
existing site features. The locations should be considered accurate only to the
degree implied by the methodologies used.

The ground surface elevation at each test boring location was measured and
recorded by SJB using laser survey level techniques. The elevations were
referenced to the rim of an electrical manhole (benchmark established by SJB)
located off the front of the existing golf cart storage building, located in the south
center portion of the site. The approximate location of the benchmark is shown on
Figure No. 2 and has an elevation El. datum of 602.38 feet, as measured and
reported by N&C.
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Thirty (30) borings were advanced to apparent bedrock refusal at depths ranging
between 13.5 feet and 62.5 feet, with the remaining nineteen (19) boring advanced
to a depths ranging between about 18 feet and 22 feet. Bedrock was cored in seven
(7) of the test borings advanced to refusal (borings B-1, B-4, B-29, B-31, B-43, B-
45 and B-47). The borings advanced to apparent bedrock refusal and the borings
advanced to a depth of 18 to 22 feet (scheduled to be 20 feet) are designated on
Figures No. 2 and No. 3.

The test borings were made using a Central Mine Equipment (CME) model 550X
and a CME model 550SE rubber tire, all terrain drill rigs, using hollow stem auger
and split spoon sampling techniques. Split spoon samples and Standard Penetration
Tests (SPTs) were taken continuously from the ground surface to a depth of 12 feet
or 16 feet and in intervals of five feet or less below the zone of continuous
sampling until boring completion. The split spoon sampling and SPTs were
completed in general accordance with ASTM D 1586 - “Standard Test Method for
Penetration Test and Split-Barrel Sampling of Soils™.

After reaching auger refusal at test boring locations B-1, B-4, B-29, B-31, B-43, B-
45 and B-47 the refusal material encountered was cored using a NQ size double
tube core barrel in accordance with ASTM D 2113 — “Standard Practice for Rock
core Drilling and Sampling of Rock for Site Investigation™. Five (5) feet of bedrock
was cored at each of these locations.

Groundwater observation wells were installed in test borings B-6, B-24 and B-48 to
help assess groundwater levels on the site. The wells were installed with hollow
stem auger drilling techniques in general accordance with ASTM D5092 Standard
Practice for Design and Installation of Ground Water Monitoring Wells in
Aquifers. The well installation consisted of a 2-inch diameter PVVC well screen and
riser pipe with sand filter, bentonite seal and soil backfill. A protective flush mount
surface casing and surrounding concrete seal were installed at the surface of boring
B-6 to finish the well installation. The wells installed at borings B-24 and B-48
were completed with a PVC stickup riser and cap, and without a protective surface
casing. Additional details regarding the construction of the observation wells are
shown on the Monitoring Well Completion Records presented following their
respective test boring logs in Appendix A.

A geologist from SJB prepared the test boring logs based on visual observation of
the recovered soil samples and bedrock core, along with review of the driller’s field
notes. The soil samples were described based on visual/manual estimation of the
grain size distribution, along with characteristics such as color, relative density,
consistency, moisture, etc. In addition the Unified Soil Classification System
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(USCS) group symbols were also established and are presented on the logs for the
soil types encountered. The recovered rock core samples were also described,
including characteristics such as color, rock type, hardness, weathering, bedding
thickness, core recovery and rock quality designation (RQD). The test boring logs
are presented in Appendix A, along with general information and a key of terms
and symbols used to prepare the logs.

3.00 LABORATORY TESTING PROGRAM

Selected recovered soil samples were tested in SJB’s geotechnical testing
laboratory to confirm the visual soil classifications and provide index properties to
aid in our evaluations. The laboratory testing program included the following index
tests:

1. Moisture content in accordance with ASTM D 2216 — “Standard Test
Method for Laboratory Determination of Water (Moisture) Content of Soil
and Rock by Mass”.

2. Grain size distribution in general accordance with ASTM C136 — ““Standard
Test Method for Particle-Size Analysis of Soils™;

3. Liquid limit, plastic limit and plasticity index in accordance with ASTM D
4318 — “Standard Test Method for Liquid Limit, Plastic Limit and Plasticity
Index of Soils™.

4. In addition, the samples tested for liquid limit, plastic limit and plasticity
index were also tested for shrinkage limit in accordance with ASTM D 427 —
“Test Method for Shrinkage Factors of Soils by Mercury Method”. Using
the shrinkage test data and the moisture content data, Empire calculated the
coefficient of linear extensibility (COLE factor) of the clay soils at the
various measured moisture contents, to qualitatively evaluate their
shrinkage potential. The COLE factors were determined following a
procedure similar to those described in the Soil Survey Investigation Report
No. 42, Soil Survey Laboratory Methods Manual 1996, USDA, NRCS,
NSSC.

The soil samples tested for the above index properties, as well as a summary of the
results, are presented on Table 1.
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Composite soil samples were also prepared from test borings B-6 (samples S-2
through S-4, 2.0°-8.0%); B-34 (samples S-2 through S-5, 2.0°-10.0’); and B-45
(samples S-2 through S-5, 2.0°-10.0) and were tested for the following:

e Resistivity, redox, pH, moisture, and sulfides according to procedures
established by the Ductile Iron Pipe Research Association (DIPRA test) to
provide an indication of the corrosion potential of the on-site soils with
regard to buried metallic conduits; and

e Sulfate and chloride concentration in the soils, with regard to potential
impacts on buried concrete structures.

This laboratory test data is also presented in Appendix B, as well as summarized on
Table 1.

4.00 EXISTING SITE INFORMATION
As part of our study Empire researched existing information concerning the
geologic and flood plain conditions present in the Westwood Country Club site

area. This included:

e USDA - Natural Resource Conservation Service - Soil Survey for Erie
County (http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx);

e NYSED - New York State Museum and Science Service - Surficial
Geology and Bedrock Geology Maps (http://www.nysm.nysed.gov/qis/);
and

e Erie County On-Line GIS Mapping System — FEMA Flood Plain Mapping
(http://qisl.erie.qov/Geocortex/Essentials/\Web/viewer.aspx?Site=FEMA&r

eloadkey=true).

4.10 SOIL SURVEY INFORMATION

The USDA - Erie County Soil Survey data indicate that the surficial soils (i.e. soils
typically within the upper 5 feet of the existing ground surface) within the
Westwood Country Club facility site consist predominately of “clay loam”, “silt
loam”, and “loamy fine sand” type soils. These surficial soil types are similarly
classified as CL, ML and SM group soils using the Unified Soil Classification
System (USCS), respectively.
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These soils typically consist of silty clay, clayey silt, non-plastic silt and silty fine
sand and are of a medium-low to low permeability (i.e. poor draining). These soils
are also considered to be highly moisture sensitive and have a relatively poor value
(i.e. difficult to place and compact) as subgrade fill material to raise site grades
beneath slab-on-grade and pavement construction. The locations of the various
surficial soil types, as mapped by the Erie County Soil Survey, are presented in
Appendix C1.

4.20 SURFICIAL AND BEDROCK GEOLOGY

Geologic maps prepared by the New York State Geological Survey indicate the
surficial overburden soils present within the Westwood Country Club facility site
consist predominately of glacial till deposits of clay, silt and bouldery clay, with
glacial outwash deposits of sand and gravel along Ellicott Creek.

The geologic maps indicate the uppermost bedrock formation in this area is the
upper (late) Silurian period, Camillus Shale formation of the Salina Geologic
Group. This bedrock formation is characterized as medium hard, weathered to
sound Shale rock, with occasional gypsum partings and seams and has a generally
fair to good rock mass quality.

Excerpted portions of the surficial soil and bedrock geologic maps, along with
applicable associated legends, are presented in Appendix C2.

4.30 FLOOD PLAIN MAPPING

Review of the FEMA flood plain mapping indicates the 500 year and 100 year
flood plains from Ellicott Creek extend into the eastern portions of the Westwood
Country Club facility site. The 500 year flood elevations range from EI. 595 feet to
El. 594 feet where it extends onto the site from the southern end to the center
portion, and at about El. 593 feet where it extends onto the northern portion of the
site.

The flood plain mapping obtained from the Erie County On-Line GIS Mapping
System is presented in Appendix C3.
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5.00 SUBSURFACE CONDITIONS

5.10 GENERAL SUBSURFACE CONDITIONS ENCOUNTERED

The test borings completed at the site encountered soil and bedrock conditions
generally similar to those indicated by existing site information which was
researched, as described above in Section 4.00. The stratigraphy encountered in the
test borings consisted generally of surface topsoil, along with man placed fill or
disturbed indigenous soils typically extending to depths ranging between about 2
feet and 5 feet, which are underlain by indigenous glacial till deposited silty clay,
clayey silt, silt, and silty or clayey sand soils, overlying Shale Bedrock.

The consistency of the cohesive silty clay and clayey silt soils typically ranged
between medium and hard, while the more granular silty or clayey sand soils and
the non-plastic silt soils were typically of a firm to very compact relative density.
Deeper soft to very soft clay soil deposits having SPT “N” values of less than 4 or
“woh - weight of hammer” (i.e. the sample spoon was advanced with only the
weight of the drop hammer and drill rods applied statically to the sample spoon),
were encountered in only a few test borings (B-1, B-18, B-20 and B-25).
Accordingly, significant deposits of wet, highly compressible, soft to very soft
clays, as present in other portions of northern Amherst, are generally absent within
this site.

Shale bedrock, as indicated by the auger refusal conditions, and confirmed by rock
coring, was encountered at depths ranging between about 13.5 feet (boring B-10)
and 62.5 feet (boring B-1), with corresponding elevations ranging between
approximately El. 586.9 feet to El. 543.4 feet, with an average elevation of about
El. 560.1 feet.

Groundwater levels measured in the groundwater observation wells (B-6, B-24 and
B-48) ranged between depths of 0.6 feet, 8.2 feet and 2.4 feet bgs, respectively,
during the site visit on April 1%, 2014.

The soil and bedrock stratigraphy encountered and the groundwater conditions
observed are described in more detail in the following sections and on the test
boring logs presented in Appendix A. Also included, is a table (Table 2)
summarizing the surface topsoil depths, the depths and bottom elevation of the
man-placed fill, the depth and elevation of auger refusal (i.e. apparent bedrock
refusal), and the groundwater observations made in the test borings and the wells
installed for this investigation.
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5.20 SURFACE MATERIALS AND FILL SOILS

The driller noted a distinct topsoil layer at the ground surface of most of the test
borings, with the exception of test borings B-21, B-27 and B-38. The topsoil
thickness typically ranged between about 2-inches and 14-inches, based on the
driller’s measurements and interpretation of topsoil. These measurements are
widely spaced and are subject to interpretation. Therefore, these measurements
should not be solely relied on for construction quantity estimates.

Beneath the topsoil and at the ground surface of the remaining test borings, man
placed fill and/or disturbed or reworked indigenous soils were encountered at most
of the test boring locations. The fill soils consisted of red-brown, brown-black and
black clayey silt and silty clay soils with occasional zones or inclusions of organics,
cinders and wood. The fill, where present, was typically found to extend to depths
ranging between about 2 feet and 5 feet bgs.

Most of the fill soils are similar in character to the indigenous soils and appear were
most likely placed during past site grading associated with the country club
development. It can be expected that fill soils will also be present, and will extend
to the bottom of the existing foundations near and adjacent to the existing building
structures and amenities as well as to the bottom of previous excavations for
existing utility lines within the site.

5.30 INDIGENOUS SOILS

The indigenous soil deposits encountered beneath the surface materials and fill
consisted predominately of glacial till deposited silty clay, clayey silt, silt and silty
or clayey sand soils, which also contain some intermixed gravel, apparent
occasional cobbles/boulders and shale fragments. These indigenous soil deposits
were found to extend to the top of bedrock. The indigenous soils are classified as
CL, CH, ML, SM-SC and SM group soils using the Unified Soil Classification
System (ASTM D2488).

Standard Penetration Test (SPT) “N” values obtained in the indigenous silty clay
and clayey silt soils ranged from “woh - weight of hammer” (i.e. the sample spoon
was advanced with only the weight of the drop hammer and drill rods applied
statically to the sample spoon), to “REF — sample spoon refusal” (i.e. 50 blows to
advance the split spoon with 6-inches or less of penetration). The SPT “N” values
indicate the consistency of the fine grained cohesive clayey silt and silty clay soils
vary from very soft to hard, while the relative density of the more granular silty
sand soils and non-plastic silt soils vary from loose to very compact.
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Some limited zones of deeper soft to very soft clay soil deposits having SPT “N”
values of less than 4 or “woh - weight of hammer” (i.e. the sample spoon was
advanced with only the weight of the drop hammer and drill rods applied statically
to the sample spoon), were encountered in only a few test borings (B-1, B-18, B-20
and B-25). Accordingly, significant deposits of soft to very soft clays, as present in
other areas of northern of Ambherst, are generally absent within this site. Some soft
clay soils were also present in the upper reaches of a few of the test borings (B-8,
B-9, B-11, B-19, and B-22).

5.40 BEDROCK

As discussed above, thirty (30) of the test borings were advanced through the
overburden until auger refusal (presumed bedrock refusal) was encountered at
depths ranging between about 13.5 feet (boring B-10) and 62.5 feet (boring B-1),
with corresponding elevations ranging between approximately EIl. 586.9 feet to EI.
543.4 feet. The borings, as well as the depth and elevation where auger refusal
(presumed bedrock refusal) was encountered are summarized on Table 2. Within
test borings B-7 and B-22 a zone of weathered Shale was encountered before
reaching auger refusal.

Bedrock core samples were obtained from test borings B-1, B-4, B-29, B-31, B-43,
B-45 and B-47 after reaching auger refusal. Five (5) feet of bedrock was cored at
each of these locations. The bedrock core recovered consisted generally of gray,
medium hard, sound, thinly bedded to bedded Shale Rock, with occasional partings,
seams and layers of gypsum. Within test boring B-31, the recovered shale rock core
was described as being partially slightly weathered and laminated.

The shale bedrock recovered is part of the Camillus Shale geologic formation. The
core recoveries ranged between 100% and 50%. The rock quality designation
(RQD) values ranged between 20% and 82% indicating the recovered rock cores
have a varying rock mass quality ranging between “very poor” and “good”.

5.50 GROUNDWATER CONDITIONS

Water level measurements were made in most of the test borings at the completion
of overburden drilling and soil sampling. Freestanding water was encountered in
borings B-1, B-4, B-5, B-9, B-14, B-20, B-21, B-25, B-26, B-29, B-36, B-37, B-40,
B-43, B-45 and B-47 at depths ranging from 13.6 feet to 53.4 feet bgs. These water
levels correspond to elevations ranging between El. 586.7 feet and El. 552.5 feet.
Each of these borings were advanced to auger refusal (presumed bedrock refusal).
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No freestanding water was recorded following the completion of overburden
drilling and sampling, at the remaining test borings advanced to auger refusal or at
the shallower test borings (i.e. test borings advanced to a depth of 18 to 22 feet and
terminated). It is possible that in many cases within the deeper test borings, that
groundwater may not have had sufficient time to accumulate and/or stabilize in the
boring holes within the time that had elapsed from the completion of soil drilling
operations and the time of the observations / measurements.

Following coring at boring locations B-4, B-43 and B-48, freestanding water was
recorded at depths of 20.0 feet, 10.0 feet and 10.0 feet respectively below the
existing ground surface. These depths correspond to elevations ranging between EI.
581.5 feet and El. 583.2 feet. We note that water was added to these test borings to
facilitate the rock coring. Water level measurements were not obtained at the
completion of coring at the remaining rock core borings (B-1, B-29, B-31 and B-
47).

A 2-inch diameter, PVC, groundwater observation well was installed in borings B-6
B-24 and B-48 following the completion of drilling. The wells installed at borings
B-24 and B-48 extend to presumed top of bedrock (auger refusal) at depths of 41.3
feet and 31.0 feet, respectively. The well installed at boring B-6 is seated within the
silty clay and clayey silt soils at a depth of 22.0 feet.

A geotechnical engineer visited the site on February 7, February 17", March 4™,

and April 1%, 2014 to record the water level in the wells. The water level depths
and corresponding elevations are as follows:
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Groundwater Observation Well Water Level Depths and Elevations

Boring / Well No. | Ground Surface EIl. | Water Level Depth | Water Level EI.
(feet) (feet) (feet)
February 77, 2014
B-6 603.1 1.1 602.0
B-24 598.6 30.1 568.5
B-48 595.8 3.6 592.2
February 17", 2014
B-6 603.1 2.1 601.0
B-24 598.6 13.1 585.5
B-48 595.8 4.5 591.3
March 4", 2014
B-6 603.1 4.4 598.7
B-24 598.6 8.1 590.5
B-48 595.8 3.5 592.3
April 1%, 2014
B-6 603.1 0.6 602.5
B-24 598.6 8.2 590.4
B-48 595.8 2.4 593.4

The water levels observed and measured in the wells, particularly at boring
locations B-6 and B-48, may in part be the result of wet surface conditions or
perched water present in the upper soils. Based on the water levels obtained at the
completion of coring in borings B-4, B-43 and B-48, as well as the readings
obtained in borings B-9, B-20 and B-25 following completion soil sampling to
auger refusal, and the level in well B-24 tends to suggest that a permanent
groundwater table may be present at elevations in the range of about El 580 feet to
El. 589 feet, although this is not confirmed by the other groundwater observation
wells at this time. Continued monitoring of the water levels in the existing wells,
particularly into the summer months, as well as the installation of additional wells
is recommended to better confirm the depths / elevations of permanent groundwater
conditions present on the site.

It also appears that zones of perched or trapped groundwater are present in the
topsoil and fill soils at or near the ground surface, at various locations on the site,
due to the relatively low permeability of the underlying soils present, and depending
on site drainage conditions. Such conditions were observed during the subsurface
exploration where areas of standing water and spongy surface conditions were
present, hindering some of the drill rig access. These conditions can be particularly
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more prevalent following heavy or extended periods of precipitation and during
seasonally wet periods, and therefore should be anticipated with the new
development site preparation. The clayey and silty fill and indigenous soils
encountered are considered to be poor draining soils.

6.00 LABORATORY TEST RESULTS

6.10 SHRINKAGE / SWELL POTENTIAL OF CLAY SOILS

A total of thirteen (13) silty clay / clayey silt soil samples, obtained at various
locations and depths as summarized on Table 1, were evaluated qualitatively for
shrinkage potential using soil shrinkage and moisture content index test data from
the laboratory testing program.

The range of moisture content, liquid limit, plastic limit, plasticity index and
shrinkage limit of the clay type soil samples tested, were as follows:

Index Property Range
Moisture Content 10.7 % to 28.1 %
Liquid Limit 20 % to 61 %
Plastic Limit 12 % to 25 %
Plasticity Index 8 to 37
Shrinkage Limit 12 % to 23 %

The plasticity indices indicate the clay soils vary between a low and high plasticity.
Based on the moisture contents and the shrinkage test data, the COLE factors
determined ranged from 0 to 0.034.

The laboratory test data and COLE factors calculated suggest that the silty clay soils
encountered within the upper reaches of the site below the immediate surface soils,
(i.e. within the anticipated depths of proposed spread foundations) are partially
desiccated and have a generally non-existent to low potential susceptibility to
shrinkage. Therefore, spread foundation settlement should generally be limited to
normal consolidation settlement as a result of the compressive structural loads.

The following conditions were noted to support these conclusions.

1. The moisture content of the clay soil samples tested were either lower or
just slightly above their shrinkage limit.
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2. The COLE factors determined generally ranged from 0 to 0.025, with one
sample slightly greater at 0.034.

COLE factors of O correlate to a non-existent shrinkage potential. COLE factors
between 0 and 0.03 correlate to a low shrinkage potential. COLE factors of 0.03 to
0.06 correlate to a moderate shrinkage potential and COLE factors of about 0.06
and greater correlate to a high to very high shrinkage potential.

With regard to potential swelling, the clay soils would have to be in a loose
condition and be inundated with water for long periods to cause saturation and
potential swelling. Given the relatively medium stiff to hard nature of the
indigenous clay soils and their inherent low permeability it is unlikely saturation
and potential swelling of these soils would occur in an undisturbed state. We note,
however the upper surficial clayey silt /silty clay fill soils are in a less dense
condition and may be more susceptible to potential shrinkage and swelling, where
they are inundated with poor draining surface water.

In addition, drying and re-wetting cycles occurring in clayey fill soils, if used to
backfill the foundation walls, could result in soil swelling/shrinkage cycles that can
exert additional lateral pressures acting on earth retaining foundation walls. Such
action may cause cracking and distortion of the walls if not properly accounted for.
Accordingly, to reduce risks associated with the potential for soil expansion and
minimize the potential for additional lateral earth pressures to act on the walls, the
backfill against any earth retaining structures (i.e. basement foundation walls,
depressed crawl space walls, pit structures, etc,) should consist of a suitable non-
plastic soil such as a granular sand and gravel backfill material or a crusher run
stone Structural Fill material.

6.20 SOIL CORROSION AND SULFATE ATTACK POTENTIAL

Three (3) composite soil samples were prepared from the samples obtained from
the upper reaches of test boring locations B-6, B-34 and B-45. The composite
samples were tested for resistivity, redox, pH, and sulfides according to procedures
established by the Ductile Iron Pipe Research Association (DIPRA). These samples
were also tested for chlorides and sulfates.
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This analytical laboratory test data is included in Appendix B and is also
summarized in the following tables.

Summary of DIPRA Test Results

Sample s . Total
BT)Er)isr: Depth I?gﬁ:;tg/ggl R(re;j\(/))x ph | Sulfides Mcz:;t)ure DIPRA
g (feet bgs) 0 Points
B-6 2t0 8 15,000 -35.2 7.0 | Negative 95 6
B-34 21010 11,500 -22.6 | 6.4 | Negative 8.9 6
B-45 2t0 10 2,700 9.0 7.6 | Negative 23.9 7

Based on the DIPRA publication “American National Standard for Polyethylene
Encasement for Ductile Iron Pipe Systems”, if the total DIPRA points exceed 10,
the soil is considered corrosive to ductile iron pipe, and protection against exterior
corrosion should be provided.

Based on the test results, the site soils tested appear to have a low corrosion
potential to ductile iron waterline pipes and other buried metallic pipes/elements.
Accordingly, cathodic protection or a suitable protective coating of metallic pipes
and conduits, to resist potential corrosion, does not appear necessary.

Summary of Chloride and Sulfate Test Results

Test Boring Sample Depth Chloride Sulfate
(feet bgs) (mg/kg) (mg/kg)
B-6 2t0 8 15 N.D.
B-34 21010 10 N.D.
B-45 21010 18 N.D.

N.D. — Non Detectable within test parameters.

Based on the sulfate concentrations, the soils, which make up these samples, are
considered to have a negligible potential for sulfate exposure. Accordingly, a Type
I-11 Portland Cement appears will be acceptable for the concrete structure elements
placed in these soils.
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Refer to the laboratory test data included in Appendix B for more information.

7.00 PRELIMINARY GEOTECHNICAL CONSIDERATIONS AND
RECOMMENDATIONS FOR SITE DEVELOPMENT

7.10 GENERAL CONSIDERATIONS

The following general considerations and recommendations are provided to assist
with the permitting, planning and preliminary design for the proposed mixed use
redevelopment project being considered on the site of the Westwood Country Club.
This information is based on the recently completed geotechnical investigation,
which included 49 test borings completed across the site to characterize the soil and
bedrock conditions present, groundwater observations during drilling and from 3
installed wells to assess groundwater conditions present on the site, and laboratory
testing to further characterize soil conditions. Additional investigations and further
evaluations will be necessary, as discussed below, for final design once final
building development plans and loading conditions, along with final site
development plans, are established.

Topsoil, along with underlying man-placed fill or disturbed indigenous soils, were
encountered at the surface of most of the test boring locations. The topsoil
thickness typically ranged between about 2-inches and 14-inches, based on the
driller’s measurements and interpretation of topsoil. The fill, where present, was
typically found to extend to depths ranging between about 2 feet and 5 feet bgs.

The indigenous soils encountered consist predominately of medium stiff to hard
silty clay and clayey silt and firm to very compact silty or clayey sand deposits with
some intermixed gravel, and occasional cobbles/boulders and shale fragments.
These soils are non-organic, and are not considered to be highly compressible, nor
highly susceptible to shrinkage, swelling, or liquefaction. Significant deposits of
highly moist, soft to very soft clays, as present in other areas of northern Amherst
and which have been problematic to residential foundation/structure movement and
distress (i.e. basement foundation subsidence / settlement and lateral movement),
appear to be generally absent within this site.

Accordingly, the indigenous soil conditions encountered in the test borings are
generally considered suitable to support the anticipated residential and mixed use
structure loads using conventional spread foundation systems. Spread foundations
and any underlying Engineered Fill (i.e. compacted Structural Fill or suitable
flowable backfill material), however, will need to bear on suitable indigenous soil
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subgrades established below the upper existing man-placed fill and disturbed
indigenous soils.

In a few cases (i.e. within borings B-9, B-11, B-19, B-21, B-22 and B-45) some
limited zones of weaker soils were encountered which may impact the use of spread
foundations from a structure bearing capacity and settlement stand point,
particularly if a multiple-story more heavily loaded building structure would be
proposed at or near these locations. Accordingly, these conditions possibly may
require consideration of deep foundations (i.e. driven piles) for multiple-story more
heavily loaded building structures at or near these locations.

The existing fill and indigenous soil subgrades are also considered to be generally
suitable for basement, at-grade and garage slab-on-grade floor construction, with
proper site preparation. The soils encountered are also considered generally suitable
for construction of the proposed infrastructure, including the roadways, parking
lots, storm and sanitary sewers, waterlines and retention pond structures.

Based on the water level observations made in the test borings, as well as in the
groundwater observation wells, it appears that a permanent general groundwater
zone (i.e. groundwater table) should generally not be encountered within the
excavations for shallow spread foundations and shallow utility construction. The
groundwater observations made during drilling and in well B-24 suggest that a
permanent groundwater table may be present at elevations in the range of about El
580 feet to El. 589 feet, although this was not confirmed by all of the groundwater
observation wells at this time.

Zones of perched or trapped groundwater are also present in the topsoil and upper
fill soils at or near the ground surface, at various locations on the site, due to the
relatively low permeability of the underlying soils present, and poor site drainage
conditions. These conditions therefore will make site stripping and subgrade
preparation difficult, particularly during wet periods.

Given, the relatively low to medium low permeability of the soils present, both
permanent and perched groundwater seepage if encountered should be relatively
slow and of low quantities. Accordingly, these conditions should not significantly
impact basement and utility construction. It is anticipated that conventional sump
and pump methods of dewatering should generally be sufficient