Chapter 5: Geology, Soils, and Topography

A. INTRODUCTION

This chapter describes the project site’s existing geology, soils, and topography and conditions
likely to exist in the future assuming the proposed project is not built. Next, it discusses the
potential impacts that could result from site excavation and regrading to facilitate roadway,
infrastructure, and building placement for the proposed project. Finally, the chapter details
impact avoidance measures that could be implemented to prevent such impacts as potential
erosion and sedimentation from construction activities.

PRINCIPAL CONCLUSIONS

The proposed project would be located on the more level portions of the project site parcel,
avoiding the site’s steeper slopes. Project phasing during construction would limit the amount of
ground disturbance to smaller areas that can be effectively contained with erosion control
measures. These project components would avoid any significant impacts to downstream waters
related to erosion and sedimentation.

Blasting of rock is expected for the construction of several building foundations. This work
would be located far from any adjacent properties/residences, and all excavated rock would be
retained on-site in the construction of the proposed project.

The footprint of the proposed project would be kept to a minimum, requiring excavation to
achieve the project’s interior building space requirements. Excess earth material resulting from
this activity would be disposed of on-site at one or more designated soil deposition areas.

Therefore, due to project design and implementation of erosion control measures, no significant
impacts to geology, topography, or soils are expected from the proposed project.
B. EXISTING CONDITIONS

TOPOGRAPHY AND SLOPES

The project site is located adjacent to Route 22 in the Town of Patterson, NY. The footprint of
the proposed project would be located adjacent to the existing Watchtower Educational Center
(WEC) facilities on the eastern slopes of the valley formed by Cranberry Mountain to the east
and the Great Swamp to the west.

TOPOGRAPHY

Existing topography is shown in Figure 5-1. The hillside that contains the project site ascends
upslope to the east into forested land. The eastern boundary of the project site parcel has an
elevation of approximately 1,100 feet. Elevation continues to rise off-site from the eastern
project site parcel boundary to 1,232 feet at the summit of Cranberry Mountain. The parcel
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descends downslope to an elevation of 500 feet adjacent to Route 22. The proposed amended
site area would be located within the central portion of the WEC properties, primarily between
elevations 550 to 750 feet.

SLOPES

Disturbance to steeply sloped land increases the potential for soil erosion and typically requires
the installation of more infrastructure for building site development than on less sloped lands. It
is for these reasons that steep slopes are considered in environmental review.

There is moderate to steeply sloping terrain on the overall contiguous WEC properties located
both east and west of Route 22. West of Route 22, the terrain is more level, generally less than
10 percent slope. East of Route 22, slopes are generally steeper, with a mix of level areas less
than 10 percent slope, to slopes exceeding 25 percent. Overall, on the approximately 650 acres
of contiguous undeveloped land encompassing the project site and surrounding WEC properties,
more than 50% (333 acres) contain slopes less then 10 percent, 12 percent (79 acres) contain
slopes between 10 to 15 percent, 17 percent (113 acres) contain slopes between 15 to 25 percent,
and 19 percent (122 acres) contain slopes exceeding 25 percent. Figure 5-2 depicts the slope
categories on the contiguous WEC properties.

The 362.5-acre project site parcel itself (lot #53) contains 23.5 percent, or 85.4 acres, of slopes
of 0 to 10 percent. A total of 59.4 acres, or 16.4 percent, of the project site parcel contains slopes
ranging from 10 to 15 percent. Slopes ranging from 15 to 25 percent occur on a total of 100.4
acres, or 27.7 percent, of the project site. Steep slopes of 25 percent or greater occur throughout
the site, encompassing 32.4 percent, or 117.3 acres. These steeper slopes are located primarily in
the Mountain Brook stream channel, on the western slope of Cranberry Mountain, and
intermittently within the interior portions of the existing campus loop roadway system.

SUBSURFACE AND BEDROCK GEOLOGY

OVERVIEW OF PROJECT SITE GEOLOGY

The project site is located in the Highlands Geographic Province, a region occupied by
metamorphic and igneous rocks of Late Precambrian and Early Paleozoic age. These rocks crop
out in northeast-trending belts and form the core of the Appalachian Mountains in southeastern
New York. The region’s geology consists primarily of metamorphic, crystalline rocks dominated
by gneiss on the ridges and more easily erodible sedimentary sandstone, dolomite, and shale
underlying the valleys. According to the Geologic Map of New York, Lower Hudson Sheet
(Fisher et al., 1970), the bedrock within the project site is the Manhattan Formation consisting of
sillimanite, garnet, muscovite, biotite, plagioclase, quartz gneiss, and a discontinuous unit of
amphibolite. Bedrock underlying portions of the WEC properties west of Route 22 consists of
Stockbridge marble, which is less resistant to weathering than the Manhattan Formation and has
therefore formed a low-lying valley.

Putnam County has been affected by glaciation beginning nearly 300,000 years ago. Glacial
reformation of topography smoothed out the ground surface and often deepened valleys that
were oriented in the direction of glacial advance. Glacial till, deposited as ground moraine
directly from the bottom of glacial ice, is the dominant overburden material in the county. The
project site is mapped as Kame deposits and till, according to the Surficial Geologic Map of
New York-Lower Hudson produced by the New York State Education Department (1989).
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Several areas of rock outcropping exist on the project site. Extensive rock outcrops occur on the
steep slopes of the southern and eastern portions of the site. Smaller outcrops exist in the
streambed and adjacent knolls of Mountain Brook.

ON-SITE SUBSURFACE BORINGS

To characterize the subsurface conditions underlying the location of the proposed project’s buildings
and improvements, a subsurface investigation consisting of test borings was performed in March
2008 by Clough Harbour & Associates, LLP (CHA). The results of this investigation are contained in
full in Appendix B, “Preliminary Geotechnical Engineering Report,” CHA (May 23, 2008).

A previous geotechnical investigation conducted on-site in 1990 found subsurface conditions
consisting of glacial till underlain by bedrock at depths up to 45 feet below ground.! CHA’s
May 2008 investigation supports these findings. CHA encountered completely weathered
bedrock below sand and glacial till at depths ranging from 3.0 to 8.0 feet on upper slopes and
generally becoming deeper, up to depths of 40.0 feet below ground surface, as the site slopes
downward to the south and west toward Route 22. Groundwater level observations taken in four
borings 24 hours after drilling ranged from 11.0 to 26.0 feet below ground surface.

Subsurface conditions are summarized below:

o Topsoil—Approximately 2.0 feet of topsoil was encountered in the surface soils of boring
B-5, located at the edge of an undisturbed, wooded area of the project site.

o  Fill—Fill matter composed of varying amounts of fine to coarse sand, fine to coarse gravel,
and clayey silt/silty clay was encountered in all test borings at the ground surface, with the
exception of boring B-5. The fill varies in thickness across the project site from 1.0 to 7.0
feet thick. The fill is brown, orange, and/or white, and moist to wet. Standard Penetration
Test values (N-values) of the fill matter range from 2 to 41, which is indicative of very loose
to compact conditions. Due to the lack of records indicating that the fill material was placed
with proper compaction, it is considered uncontrolled fill.

e Sand—Fine to coarse sand with little to trace amounts of fine to coarse gravel and little to
trace amounts of clayey silt was encountered in all test borings, except B-5, at depths
ranging from approximately 2.0 to 31.0 below grade. Sand is generally brown/orange and
classified as moist to wet. N-values for this material range from 4 to 55, reflecting very loose
to very compact conditions.

o Silty Clay/Clayey Silt—Silty clay/clayey silt with little to trace amounts of fine to coarse gravel
and sand was encountered interbedded in the sand and glacial till layers in two borings, B-3 and
B-13. This material was encountered in B-3 and B-13 from approximately 18 feet to 23 feet and
9.2 feet to 10.0 feet below grade, respectively. The silt clay/clayey silt is brown, dark brown, tan,
gold, and classified as moist to wet. The N-value in the material ranges from 2 to 41.

o Glacial Till—Glacial till on the site is generally composed of varying amounts of fine to coarse
gravel, fine to coarse sand, and clayey silt/silty clay. The glacial till stratum underlies the sand
layer, extending to the top of bedrock or to boring termination at depths ranging from 16.0 to
47.0 feet below grade. The glacial till varies in color (brown, tan, orange, and gray) and is
classified as moist to wet and very hard or very compact. Cobbles and boulders are likely to be
scattered throughout the glacial till based on rig action observations during drilling.

! Results of Geotechnical Report for the Proposed Watchtower Educational Center CHA (June 1990)
referenced in Preliminary Geotechnical Engineering Report CHA (May 23, 2008), see Appendix B.
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e Completely Weathered Bedrock—Completely weathered bedrock was encountered in
borings B-2, B-5 to B-7, B-9, B-12, B-14 to B-20, B-24, and B-25 below the sand and
glacial till stratums at depths ranging from 3.0 to 8.0 feet at the northern corner of Area 1,
gradually increasing in depth, up to 40.0 feet below grade. Completely weathered bedrock is
generally gray/brown, classified as moist to wet and very compact.

e Bedrock—Gneiss bedrock was encountered beneath the completely weathered bedrock in
borings B-2, B-3, B-5 to B-7, B-10, and B-17 to B-25 extending to boring termination. The
gneiss bedrock varies in color (gray, black, white, red, orange, and gold) and is medium
hard. The bedrock is freshly weathered with close fracture spacing and fair to excellent RQD
[Rock Quality Designation] values.

TEST PIT INVESTIGATION

AKRF, Inc. conducted a deep-hole test pit investigation on May 28, 2008, to further assess
subsurface conditions on the project site for the purpose of siting stormwater management
basins. Eighteen (18) test pits were excavated and soil descriptions were recorded by AKRF
personnel with New York City Department of Environmental Protection (NYCDEP) oversight.
The locations of test pits are shown in the large-scale plan C-101 “Existing Conditions Plan” and
test pit logs can be found in Appendix B.

Test pits were advanced to groundwater or until bedrock was encountered or until a maximum
target depth of 13.0 feet was reached. Total depth of test pits ranged from 1.5 to 14.25 feet
below grade. Subsurface conditions encountered in individual test pits are detailed and described
on the test pit logs included in Appendix B. Subsurface conditions were similar for each of the
areas examined, and are generally described below:

o Topsoil—Approximately 0.5 to 1.5 feet of topsoil was encountered in the surface soils of all
test pits, excluding TP-23 and TP-24.

e Loam—Fine- to medium-grained sandy/silty loam was identified at depths ranging from 0.5
to 13.17 feet below grade. In several test pits, a loam-gravel mix was encountered at depths
ranging from 2.5 to 7 feet below grade.

o Fill Material—Potential fill material consisting of sand and silt was observed in two test
pits: TP-24 and TP-27, from 1.0 to 3.33 feet and 3.83 to 7.42 feet below grade, respectively.

e Groundwater—Groundwater seepage was observed in eight test pits (TP-15 to 18, 20, 23,
27, and 30) at depths ranging from 6.75 to 11 feet below grade.

e Bedrock—Bedrock was encountered in four test pits (TP-1, 31, 32, and 33) at depths
ranging from 1.5 to 3.5 feet below grade.

SURFACE SOILS

OVERVIEW

The U.S. Department of Agriculture (USDA) identifies major classifications of soils that have
similar characteristics (such as texture and drainage) into a series. Within each series, soils differ in
slope and other characteristics that affect their use. On the basis of these differences, soil series are
further divided into phases (soil mapping units). Different soil phases exhibit variable water storage,
erosion potential, and other characteristics significant from a development perspective.
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Table 5-1 contains a complete list of the soil mapping units located on the project site parcel and
lists their primary characteristics. The spatial arrangement of these soil types on the project site
parcel, as mapped by the USDA Soil Conservation Service (SCS) Soil Survey of Putham and
Westchester Counties (1994), is shown in Figure 5-3.

Table 5-1
Soils on the Project Site
Depth to

Symbol| Soil Series Name Bedrock Drainage Characteristics

ChB Charlton loam, 2to 8 | More than | Gently sloping, very deep, and well-drained soil on hilltops and parts of hillsides formed in
percent slopes 60 inches glacial till derived from granite, schist, and gneiss. (Permeability is moderate or moderately

rapid throughout the profile. Erosion hazard is slight, surface runoff medium, and water
capacity moderate. “K” Factor: 0.24.)

ChC Charlton loam, 8 to 15 | More than | Strongly sloping, very deep, and well-drained soil found on hillsides. (Permeability is moderate

percent slopes 60 inches to moderately rapid throughout the profile. Erosion hazard is moderate, surface runoff medium,
and water capacity moderate. “K” Factor: 0.24.)

ChD* Charlton loam, 15 to 25| More than | Very deep and moderately steep, well-drained soil found on hillsides. (Permeability is moderate

percent slopes 60 inches or moderately rapid throughout the profile. Erosion hazard is severe, surface runoff rapid, and
water capacity moderate. “K” Factor: 0.24.)

ChE* Charlton loam, 25 to 35| More than | Steep, very deep, and well-drained soil found on hillsides. (Permeability is moderate or

percent slopes 60 inches moderately rapid throughout the profile. Erosion hazard is very severe, surface runoff very
rapid, and water capacity moderate. “K” Factor: 0.24.)

CiB Charleton loam, 2 to 8 | More than | Gently sloping, very deep, and well-drained soil on hilltops and parts of hillsides. (Permeability
percent slopes, very 60 inches is moderate or moderately rapid throughout the profile. Erosion hazard is slight, surface runoff
stony medium, and water capacity moderate. “K” Factor: 0.20 to 0.24.)

CrC* Charlton-Chatfield More than | Very deep and moderately deep, well-drained, and somewhat excessively drained Chatfield
complex, 2 to 15 60 inches soil and well-drained Charlton soil found on hilltops and hillsides. Generally 50 percent Charlton
percent slopes, rolling, soil, 30 percent Chatfield soil, and 20 percent other soils and rock outcrop. Rock outcrop
very rocky covers 2 to 10 percent of the surface. (Permeability is moderate or moderately rapid throughout

the profile. Erosion hazard is moderate, surface runoff medium, and water capacity moderate.
“K” Factor: 0.24.)

CsD* Chatfield-Charlton 24 inches, | Very deep and moderately deep, well-drained, and somewhat excessively drained Chatfield
complex, hilly, very fractured and the well-drained Charlton soil found on hilltops and hillsides. (Permeability is moderate or
rocky, 15 to 35 percent | granitic moderately rapid. Erosion hazard is severe, surface runoff rapid, and water capacity low
slopes bedrock (Chatfield) to moderate (Charlton). “K” Factor: 0.20 to 0.24.)

CtC* Chatfield-Hollis-Rock | 10 to 40 Rolling, moderately deep, well-drained to somewhat excessively drained soils and areas of
outcrop complex, inches rock outcrop (granite, gneiss, and schist). (Permeability is moderate or moderately rapid.
rolling Erosion hazard is moderate, surface runoff medium, and water capacity low to very low. “K”

Factor: 0.20 to 0.24.)

CuD* Chatfield-Hollis-Rock | 10 to 20 Moderately deep to shallow, well-drained and somewhat excessively drained soil and areas of

outcrop complex, hilly |inches rock outcrop on hillsides in bedrock-controlled landscapes. (Permeability is moderate or
moderately rapid. Erosion hazard is severe, surface runoff rapid, and water capacity low to very
low. “K” Factor: 0.20 to 0.24.)

HrF Hollis-Rock outcrop 10 to 20 Shallow, very steep, well-drained and somewhat excessively drained soil and areas of rock

complex, very steep inches outcrop on hillsides in bedrock-controlled landscapes. Slopes range from 35 to 60 percent.
(Permeability is moderate or moderately rapid. Erosion hazard is very severe, surface runoff is
very rapid and, water capacity is very low. “K” Factor: 0.24 to 0.32.)

PnB* Paxton fine sandy More than [ Gently sloping, very deep, and well-drained soil found on broad ridges and small hills.
loam, 2 to 8 percent 60 inches (Permeability is moderate on the surface and slow or very slow in the substratum. Erosion
slopes hazard is slight, surface runoff is medium, and water capacity is moderate. “K” Factor: 0.24 to

0.32.)

SbB* Stockbridge silt loam, 2| More than | Very deep, gently sloping, and well-drained soil found on the top of broad ridges and hills.

to 8 percent slopes 60 inches (Permeability is moderate in the surface layer and in the upper part of the subsoil and slow or
moderately slow in the lower part of the subsoil and in the stratum. Erosion hazard is slight,
surface runoff slow, and water capacity is high. “K” Factor: 0.24 to 0.37.)

SbhC* Stockbridge silt loam, 8| More than | Very deep, strongly sloping, and well-drained soil found on the sides of broad ridges and hills.

to 15 percent slopes 60 inches (Permeability is moderate in the surface layer and in the upper part of the subsoil and low or
moderately slow in the lower part of the subsoil and in the substratum. Erosion hazard is
moderate, surface runoff medium, and water capacity high. “K” Factor: 0.24 to 0.37.)

SbhD* Stockbridge silt loam, | More than | Very deep, moderately steep, and well-drained soil found on the sides of ridges and hills.

15 to 25 percent slopes| 60 inches (Permeability is moderate in the surface layer and in the upper part of the subsoil and slow or

moderately slow in the lower part of the subsoil and in the substratum. Erosion hazard is
severe, surface runoff rapid, and water capacity high. “K” Factor: 0.24 to 0.37.)
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Table 5-1 (cont’d)
Soils on the Project Site

Depth to
Symbol{ Soil Series Name Bedrock Drainage Characteristics
SgC* | Stockbridge-Rock More than | Very deep, well-drained Stockbridge soil and areas of limestone rock outcrop found in on
outcrop complex, 60 inches |landscapes where limestone bedrock is dominant. Slopes range from 5 to 15 percent.
rolling, 5 to 15 (Permeability is moderate in the surface layer and the upper part of the subsoil and slow
percent slopes or moderately low in the lower part of the subsoil and in the substratum. Erosion hazard

is moderate, surface runoff medium, and water capacity high. “K” Factor: 0.24 to 0.37.)

SuB* | Sutton loam. 3t0 8 More than | Gently sloping, very deep, and moderately well-drained soil found on concave foot slopes
percent slopes 60 inches | and along drainageways in the uplands. (Permeability is moderate or moderately rapid
throughout the profile. Erosion hazard is moderate, surface runoff medium, and water
capacity high. “K” Factor: 0.24 to 0.28.)

Note: * Indicates soil unit is within the proposed footprint of disturbance. “K” Factor given indicates the erosion potential of each soil
type. This indicates the susceptibility of a soil to sheet and rill erosion by water. Values of “K” range from 0.05 to 0.69. The higher the
value, the more susceptible the soil is to erosion.

Source: Soil Survey of Putnam and Westchester Counties, New York, USDA Soil Conservation Service.

Each of the soils represented on the project site is common to Putnam County. In order of
prevalence, the most predominant soil classes within the project area are Stockbridge (Sb),
Charlton loam (Ch), Charlton-Chatfield complex (Cr), Chatfield-Charlton complex (Cs), and
Sutton (Su). These soils are described in detail below.

STOCKBRIDGE SERIES

The Stockbridge Series is the predominant soil series in the area of the project site that would be
disturbed in the development of the proposed project, located within the orchard, pasture areas,
and the main visitor parking area. The Stockbridge Series consists of very deep, well-drained
soils that formed in the loamy glacial till derived mainly from limestone, marble, and schist.
These soils are usually found on glaciated uplands. Slopes in the Stockbridge Series range from
2 to 25 percent in the proposed disturbance area of the project site.

Three phases of the Stockbridge Series occur in the proposed disturbance area: Stockbridge silt
loam, 2 to 8 percent slopes (SbB); Stockbridge silt loam, 8 to 15 percent slopes (SbC); and
Stockbridge silt loam, 15 to 25 percent slopes (SbD). All three phases have a perched water table
at a depth of more than 6 feet throughout the year. The permeability for this soil is moderate in
the surface layer and in the upper part of the subsoil, and slow or moderately slow in the lower
part of the subsoil and in the substratum. Available water capacity is high, with a bedrock depth
of more than 60 inches. Surface runoff grades from slow to rapid, and erosion hazard increases
from slight to severe as slope percentage increases. This soil series is well suited for the
cultivation of crops. According to the USDA, these soils do have some moderate to severe
limitations for dwellings with basements, roads, and septic tank absorption fields due to their
slope and slow permeability. Some moderate limitations are associated with proposed roadways
due to seasonal frost action and slope. Development constraints due to slope can also occur on
those Stockbridge soil mapping units having slopes from 8 to 25 percent; however, these
limitations may be overcome with proper engineering and site design.

The Stockbridge soil found in much of Patterson and underlying the existing orchard site on the
WEC campus is noted for silt loam with poor cohesive properties. In cohesionless soils such as
this, the soil particles do not stick together effectively due to their physical and chemical
properties. Once this silt loam is in suspension, it takes a significant period of time to settle out
due to its light weight and inability to adhere to other particles. The applicant has experience
implementing effective erosion controls to overcome these limitations gained during the initial
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construction of the WEC and on more recent maintenance activities. Limitations on size of
disturbance and diligent maintenance of erosion control measures have proved effective at
minimizing the migration of very small, colloidal particles off-site.

CHARLTON SERIES

The Charlton series consists of very deep, well-drained soils on the sides and tops of glaciated
hills. These soils formed in glacial till derived from granite, schist, and gneiss. Slopes in the
Charlton series range from 2 to 35 percent on the project site. Three phases of the Charlton
series occur on the project site: Charlton loam, 15 to 25 percent (ChD), Charlton loam, 25 to 35
percent (ChE), and Charlton-Chatfield complex, 2 to 15 percent (CrC). All three phases have a
perched water table at a depth of more than 6 feet throughout the year. Permeability of the
Charlton soils is moderate or moderately rapid throughout the profile. Available water capacity
is moderate and bedrock is at a depth of more than 60 inches. Surface runoff is rapid to very
rapid and erosion hazard severe to very severe in the Charlton loam phases. Surface runoff is
rated medium and erosion hazard moderate for the Charlton-Chatfield phase. The soil is poorly
suited to the cultivation of crops. This series does experience some moderate to severe
construction limitations due to slope; however, these limitations may be overcome with proper
engineering and site designs.

CHATFIELD SERIES

The Chatfield series exists on the project site as a complex of Chatfield and Charlton soils.
These soil complexes are present in the northern portion of the orchard and in the area of the
proposed audio/video building expansion. The soil in the Chatfield series consists of moderately
deep, well-drained, and somewhat excessively drained soils on the sides and tops of glaciated
hills. These soils formed in glacial till deposits over highly fractured, folded, and tilted granite,
schist, and gneiss. Slopes range from 2 to 35 percent on the project site. The depth to bedrock
ranges from 20 to 40 inches to 60 inches below grade. The permeability is moderate to
moderately rapid throughout the soil profile. The erosion hazard may be severe during
construction and surface runoff is rated as rapid. The available water capacity of the Chatfield-
Charlton complex is low to moderate. According to the USDA, the Chatfield-Charlton series has
severe limitations for building site and sanitary facility development due to the shallow depth to
bedrock and slope.

SUTTON SERIES

Sutton loam is present in the southern portion of the pasture on the project site. The Sutton series
consists of very deep, moderately well-drained soils formed in gravelly glacial till derived
mainly from granite, schist, and gneiss. This soil series is typically found on the lower concave
side slopes, in slight depressions, and along drainageways in the uplands. Slope of the Sutton
loam present on site ranges from 3 to 8 percent. The permeability of the soil is moderate to
moderately rapid throughout the profile. The available water capacity is high. The erosion
hazard and surface runoff are moderate. This soil series does have some moderate to severe
limitations for building site development due to the wetness and slope. The high water table,
approximately 1.5 to 2.5 feet below the surface from November through April, is the main
limitation for dwellings with basements; however, with proper engineering these limitations may
be overcome. The potential for frost action limits the construction of local roads and streets.
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HOLLIS SERIES

Hollis-Rock Outcrop and Chatfield-Hollis soils are located in the region of the existing excess
soil deposition area upslope from the existing WEC buildings, which contains vegetation
clippings, compost, and some soil stockpiling. It is bordered by forest and rock outcrops. The
Hollis series consists of shallow, well-drained, or somewhat excessively drained soils on
bedrock-controlled uplands. These soils are typically found on the sides and tops of hills and in
valleys. Slopes for the HrF series range from 35 to 60 percent. Permeability is moderate or
moderately rapid. Erosion hazard is very severe, surface runoff is very rapid, and water capacity
is very low. Building site development for Hollis soils is described as “severe” due to shallow
depth to bedrock and slope. The region of on-site Hollis soils is not proposed for building site
development.

C. THE FUTURE WITHOUT THE PROPOSED PROJECT

No changes in site soils or bedrock geology are anticipated in the future without the proposed
project. Further, no blasting or soil movement is expected. Finally, there is limited potential for
soil erosion in the future without the proposed project.

D. PROBABLE IMPACTS OF THE PROPOSED PROJECT

This section describes the proposed project’s potential impacts to soils, geology, and
topography. It also outlines measures that would be employed during the construction of the
proposed project to avoid any significant impacts.

SUMMARY

The proposed amended site plan of the WEC campus would result in the alteration of a portion
of the geology, soils, and topography on a comparatively small portion of the applicant’s
properties. Specifically, the proposed area of disturbance would occur on approximately 49.1
acres, or approximately 7 percent of the approximately 691 acres of land owned by the applicant.

The proposed site design has been developed to strike a balance between surface disturbance and
the need for excavation. Reducing the footprint of surface disturbance through the placement of
building floors and parking areas below ground level is a central component of the design. In
addition, to minimize steep slope disturbance, the proposed project would be located on the
comparatively less steep portion of the project site, currently occupied by the orchard and lawn
area.

The proposed project would require the excavation of approximately 196,100 cubic yards of
earth material, of which 42,910 cubic yards is expected to be rock. The location of the cut and
fill areas is shown in Figure 5-4. Of the total excavated material, more than half (110,600 cubic
yards) would be used as fill in the regrading of the construction area. The net excess material is
85,500 cubic yards to be disposed of at a separate location on the project site parcel.

A detailed table of cut/fill volumes by construction activity is provided in Appendix B.

Disturbance to slopes greater than 25 percent would be minimized, totaling approximately 5.6
acres and comprising 11 percent of the overall area of site disturbance. Disturbance to slopes
greater than 15 percent would be approximately 20.5 acres, representing 42 percent of the total
site disturbance and 9 percent of the overall slopes greater than 15 percent contained on the
WEC properties.
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DISPOSITION OF EXCESS EARTH MATERIAL

The majority of the soil and rock material excavated during construction of the proposed project
would be used for grading the area west of the proposed detention basin, as shown on the large-
scale plans that accompany this DEIS (Drawings CG-101 to CG-107). As the design of the
proposed project has progressed, the latest cut/fill calculations have determined that excess earth
material to be excavated from the construction site would need to be deposited elsewhere on the
project site parcel. This excess soil material would be permanently deposited on the WEC
properties at one of two proposed locations. The preferred location is the area in and around the
existing “excess soil deposition area-.” Placement of this excess material at this location has
been included in the overall 49.1-acre limit-of-disturbance footprint for the project as a whole.
An alternate site would be the existing “north pasture” area, currently used for cow grazing. This
alternative would require the installation of a stream crossing of Mountain Brook. (The location
of the two possible excess soil deposition areas is shown in Figure 14-1 of Chapter 14,
“Construction.”)

Following input from the Town and involved agencies, one of these two sites would be chosen.
At either location, soil would be deposited with appropriate erosion controls to avoid movement
of sediment off-site and would be permanently revegetated to avoid any long-term water quality
impacts.

At the preferred location, access would be via an existing gravel road leading to the existing
excess soil deposition area. This existing road and culverts would be maintained without any
modifications. The limits of disturbance of the fill material would be kept away from the
existing natural rock faces flanking the existing excess soil deposition area to the east and west.
The fill would be contained using New York State Department of Environmental Conservation
(NYSDEC) soil stabilization methods (i.e., sediment basins and traps, debris basins, riprap
outlets, topsoiling, hydroseeding, and silt fences). In order to terminate (“toe-in”) portions of the
lower edges of the spoils area, precast concrete interlocking block or rip-rap would be placed. A
graded filter of gravel and sand sizes (or filter fabric) would be placed behind it to prevent soil
migration.

At the alternate location, the north pasture area, similar methods of erosion control would be
applied. A portion of the access would be using an existing gravel road. The remaining section
would be provided via a new gravel road and new bridge across Mountain Brook.

For either excess soil location, topsoil would be placed over the fill and immediately replanted.
All stockpiled topsoil berms would be immediately stabilized within 7 days of construction. The
cut and fill operations would follow the phasing noted in Table 5-2 below.

PROJECT PHASING

The location of active ground disturbance would be staggered into separate phases over the
project’s duration to limit the potential for soil erosion. The location of each construction phase
is shown in the large-scale plans that accompany this DEIS (Drawing Number CD-101: Overall
Construction Phase Plan) and discussed in more detail in Chapter 14.

Table 5-2 summarizes the proposed construction activity by phase and the approximate area of
disturbance for each construction activity. Some of the boundaries for the phases overlap and
therefore the sum of the areas of disturbance for the individual phases is greater than the
total actual area of disturbance for the project which is 49.1 acres.
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Table 5-2
Proposed Phasing for Areas of Disturbance

Phase and
Duration

Area of
Disturbance

Construction Activity

Phase 1
(45 Days)

9.2 Acres

Recycling Building, Construction Entrances, Lower Pond, Temporary Construction Facilities

— Construction entrances off Route 22 and installation of road to connect to existing road
by Recycling Building

— Construction entrances for new Loop Road and existing road to area of new Recycling
Building

— Excavation, installation of foundation, and stabilization of area of new Recycling Building

— Excavateffill and grade for overflow event parking

— Establish construction storage area by G Residence

— Install construction trailers and temporary parking area

— Establish temporary rock crushing and top soil storage area

— Construct Lower Pond sediment basin. Basin to be converted to permanent detention
pond following completion of construction activities.

- Establish Lower Pond berm area

— Stabilize all areas

Phase 2
(40 Days)

8.7 Acres

Loop Road, Audio/Video Building, Staging Area

— Blast, excavate, and install temporary surface from station 50+00 to 55+00 on Loop
Road

— Blast, excavate, and install temporary surface for staging materials at location of future
North Audio/Video Building

- Install haul road from new Loop Road to Lower Pond berm area

- Preparing staging area and road for stockpiling of excavated materials

— Stockpile Lower Pond berm

— Stabilize all areas

Phase 3
(70 Days)

3.8 Acres

G Residence, Courtyard between G Residence and H Residence, North Bridge from G to H

Residence

— Excavation, installation of foundation, and stabilization of area of new G Residence

— Level and install temporary surface for staging materials at location of new residence
courtyard

— Stockpile Lower Pond berm

— Stabilize all areas

Phase 4
(120 Days)

4.5 Acres

H Residence, South Bridge from H to G Residence

— Excavation, installation of foundation, and stabilization of area of new H Residence
— Stockpile Lower Pond berm
— Stabilize all areas

Phase 5
(120 Days)

9.3 Acres

Maintenance/North Office Building, Loop Road, Tunnel from H Residence to

Maintenance/North Office Building, Upper Pond

— Excavation of Maintenance/North Office Building to bedrock

— Use excavated soils to construct Loop Road from station 0+00 to 11+00

— Construct Upper Pond sediment basin. Basin to be converted to permanent detention
pond following completion of construction activities

— Excavation and installation of utility tunnel between H Residence and Maintenance/North
Office Building

— Stabilize all areas

Phase 6
(140 Days)

7.5 Acres

Maintenance/North Office Building, Loop Road, Cart Path

— Blast, excavation, installation of foundation, and stabilization of area of
Maintenance/North Office Building

— Establish backfill storage berm in location of new West Audio/Video Building

— Construct Loop Road from station 11+00 to 20+00

— Construct Cart Path

— Stockpile materials in upper storage area berm

— Stabilize all areas
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Table 5-2 (cont’d)
Proposed Phasing for Areas of Disturbance

Phase and Area of
Duration Disturbance Construction Activity
Phase 7 2.4 Acres Visitor Parking Lot
(60 Days) — Construct new Visitor Parking Lot and stabilize surrounding area
— Stabilize all areas
Phase 8 3.9 Acres Tunnel from Powerhouse to Maintenance/North Office Building, Maintenance/North Office
(40 Days) Building retaining walls
— Excavation, installation of foundation, and stabilization of area tunnel connected to North
Office Building
— Backfill Maintenance/North Office Building foundation
- Install Maintenance/North Office Building retaining walls and backfill
— Stabilize all areas
Phase 9 2.4 Acres Loop Road, Audio/Video Building, Tunnel from Audio/Video Building to Maintenance/North
(90 Days) Office Building
— Construct Loop Road from station 55+00 to 60+00 and adjacent parking areas
— Blast, excavation, installation of foundation, and stabilization of area of West Audio/Video
Building
— Blast, excavation, installation of foundation, and stabilization of area of tunnel from West
Audio/Video Building to Maintenance Building
— Excavation, installation of foundation, and stabilization of area of North Audio/Video
Building
— Stabilize all areas
Phase 10 5.4 Acres Bus Parking Lot, Lobby Addition, Services Building Addition, Visitor Services Building,
(90 Days) Passenger Pick-up/Drop-off Addition at E Residence, F Residence, and Parking at Patterson
Inn
— Remove existing parking lot and construct new Bus Parking Lot
— Excavation, installation of foundation, and stabilization of area of Lobby Addition.
— Excavation, installation of foundation, and stabilization of area of Services Building
Addition
— Excavation, installation of foundation, and stabilization of area of new Visitor Services
Building
— Construct passenger pick-up/drop-off areas at E Residence, F Residence, and parking at
Patterson Inn
— Finalize site landscaping
Total 815 Days 57.1 Acres
TOPOGRAPHY AND SLOPES

The proposed new buildings would be arranged on the project site to maximize the use of the
lesser-sloped areas. In addition, the location of the proposed project was chosen to utilize
previously disturbed (cleared/regraded) areas for the new buildings and the existing roadway
network rather than the more steeply sloped and typically forested areas elsewhere on the WEC
properties. Retaining walls would also be considered as a means to mitigate the steep slopes. In
this way, significant impacts to topography and slopes would be avoided. The chosen project
location would result in the least potential for erosion and minimize bedrock disruption. The
conversion of the existing orchard to fully vegetated land would also reduce the potential for
seasonal wind erosion. The proposed grading plan is shown on the large-scale plans that
accompany this DEIS (Drawings CG-101 to CG-107).

The majority of the proposed development would be located in the existing orchard, which has a
moderate slope, less than 25 percent. The proposed project would disturb some steep slopes on
the site. However, disturbance to slopes greater than 25 percent would be minimized, totaling
approximately 5.6 acres and comprising 11 percent of the overall area of site disturbance. Areas
of site disturbance on existing slopes within the overall 49.1-acre footprint of disturbance are
shown in Figure 5-5. The alternate excess soil deposition area (north pasture area) is also shown

5-11 August 6, 2010



Watchtower Educational Center Amended Site Plan DEIS

for reference, but because it is only considered as an alternative, its slope disturbance is not
included in the impact calculation.

Table 5-3 indicates the acreage of disturbance by slope category.

Table 5-3
Slope Disturbance
Slope Category Acreage of Disturbance
0-10 percent 20.0 acres
10-15 percent 8.4 acres
15 percent to 25 percent 14.9 acres
25 percent or greater 5.6 acres

A slope stability analysis is required by the Town of Patterson for slopes greater than 3H: 1V
(horizontal: vertical), such as the proposed new road construction in the office building area. If
necessary, final graded slopes would be stabilized using “reinforced earth” methods with geogrid
in layers as the fill is brought up to grade. It is anticipated that retaining walls would be
constructed on the east side of the proposed Maintenance and North Office Building.

SUBSURFACE AND BEDROCK GEOLOGY

The proposed project has been designed to minimize the extent of bedrock disturbance. For
example, the proposed building locations were modified after the bedrock profile was
determined, in order to reduce the conflict with the bedrock. Design components to minimize
bedrock disturbance would include the use of stepped footings below the proposed garage.
However, due to the shallow depth of bedrock on the project site, the excavation or blasting of
approximately 42,910 cubic yards of bedrock is expected. The locations of expected areas of
bedrock removal are shown in Figure 5-6.

Various methods of rock excavation would be used during site construction depending on the
type and condition of the bedrock at a particular area. In soft weathered rock, standard
construction equipment is typically sufficient to excavate or “rip” the bedrock. If the rock is less
weathered and stronger, additional mechanical devices, such as a hydraulic hammer mounted on
an excavator, may be required to break the rock down into removable size pieces for excavation.
As a last resort, to break apart massive, strong, and fresh (non-weathered) bedrock, drill and
blast operations would be used if required to fragment the rock so that it can be excavated. By
using combinations of these techniques, rock excavation can be performed in a responsible
manner as was done during the original construction of the facility. Each of these methods,
described further below, would produce vibrations and noise that could create a temporary
disturbance to adjacent property owners.

MEASURES TO AVOID BLASTING IMPACTS

Where blasting is necessary for bedrock removal on-site, it would be carried out in conformance
with all local, state, and federal regulations. Schedules for blasting and rock ripping (day, hour,
and duration) would be provided to the town and limited to Monday through Friday during
normal working hours.

The most common complaints with blasting are ground vibrations and noise. (It should be noted
that noise complaints are often due to the air horns used to signal a pre-blast warning and a post-
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blast all clear sign rather than the noise of the actual blast.) However, careful blast design and
careful monitoring of the blast effect can minimize potential complaints.

Both the noise of construction and any vibration associated with blasting are diminished with
distance. The nearest existing off-site residences to the proposed construction site are located
approximately 2,200 feet to the south and 1,500 feet to the north. At this distance, no significant
noise or vibration impacts are expected. In addition, rock to be blasted would be covered with
earth, further mitigating sound and vibration. Reaction to noise is caused by the duration and
intensity of the sound. Typically, a blast is of short duration, causing little reaction.

To avoid impacts from necessary rock blasting, blasting would be carefully supervised and
controlled. An appropriate blasting program would be finalized in conjunction with final
construction plans. Under proper supervision and control, rock blasting would be accomplished
safely, and with no significant adverse impact on the public and nearby properties.

All blasting operations would be carried out in conformance with New York State regulations
governing the storage and use of explosives and the certification/licensing of blasting personnel.
(12 NYCRR Chapter 1, Subchapter A, Part 39. Stat. Auth. at: Labor Law8§21, 27-a, 27, 29, 462,
art.16, General Business Law 8483).

While the Town of Patterson has no municipal blasting regulations, measures typically used to
avoid blasting impacts include:

e Blasting would be done with such quantities and strengths of explosives and in such a
manner to break the rock approximately to the intended lines and grades, and leave the rock
not to be excavated in an unshattered condition.

e Care would be taken to avoid excessive cracking of the rock upon or against which any
structure would be built, and to prevent damage to existing pipes or other structures and
property above or below ground.

e All operations involving explosives would be conducted by experienced and New York
State-licensed personnel and with all possible care to avoid injury to persons and damage to
property. In addition, the licensed blaster(s) would at all times have their license(s) on the
work site and permit them to be examined by any appropriate official.

o Sufficient warning would be given to all persons near the work before a charge is exploded.

e To limit potential for blasting damage to nearby structures, blasting vibrations would be
limited to a maximum peak particle velocity of 2 inches per second (2 ips).

o All blasting effects would be supervised and monitored by a professional engineer or
geologist. This monitoring would utilize seismographic equipment if fragile buildings, as
defined by New York State Office of Parks, Recreation, and Historic Preservation, or
already structural deficient buildings are within 100 feet of the blasting site. The seismic
recordings would be preserved.

o |f rock is excavated beyond the limits indicated in the project plans, the excess excavation,
whether resulting from overbreakage or other causes, would be backfilled with the specified
backfill that is applicable for that section of the project.

POTENTIAL USES OF EXCAVATED ROCK

Excavated rock, whether a result of blasting operations or mechanical excavation methods, could
potentially be used on-site for a variety of purposes including, but not limited to: rip-rap, slope
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reinforcement, base material for the new construction, landscaping features and erosion control.
The rock can typically be left in its excavated state (i.e., size and shape) for the functions listed
above.

SURFACE SOILS

The proposed project would require excavation of soil and the grading of topography, which
would result in the exposure of soil to natural forces. Several soil types located on the project
site have severe erosion potential, including the Charlton loam and the steeper slopes of
Stockbridge silt loam. If not properly managed, the temporary exposure of bare soil accelerates
the potential for erosion. This acceleration in soil erosion could potentially lead to siltation of the
on- and off-site wetlands, ponds, and streams, located on and adjacent to the project site. This
may cause a reduction in surface water quality. Measures to avoid impacts from the proposed
project are discussed below.

STORMWATER POLLUTION PREVENTION PLAN

To prevent the potential negative effects of soil erosion, the proposed project would conform to
the requirements of NYSDEC State Pollution Discharge Elimination System (SPDES) General
Permit for Stormwater Discharges Associated with Construction Activity Permit No. GP-0-10-
001. This permit requires that proposed projects disturbing more than 1 acre of land must
develop a Stormwater Pollution Prevention Plan (SPPP), containing both temporary erosion
control measures during construction and post-construction stormwater management practices to
avoid flooding and water quality impacts in the long term.

The Town of Patterson is a regulated, traditional land use control MS4. Therefore, the SPPP
would be reviewed by the Town. Once approved, an MS4 SPPP Acceptance Form would be
issued and submitted with the Notice of Intent (NOI) to NYSDEC for review and approval. The
SPPP for the proposed project would also be reviewed and approved by the New York City
Department of Environmental Protection (NYCDEP). It is expected that conforming to the
approved SPPP would prevent any significant amounts of particulate matter from being
transported into the natural stream channels of Mountain Brook and the unnamed stream in the
southern portion of the project site. Thus, the proposed excavation and grading activities would
not cause any significant adverse impact.

Further details on the SPPP are provided in Chapter 7, “Stormwater Management,” and in the
complete SPPP found in Appendix F. The location of stormwater management and erosion
control measures are shown in the separate, large-scale stormwater management plans and
erosion and sediment control plans prepared for the SPPP and included as part of this DEIS.

METHODS OF EROSION AND SEDIMENT CONTROL

Protection from erosion and sedimentation would be provided through the use of a variety of
measures:

o Silt fences would be used to trap eroded soils in sheetflow. A silt fence is a filter fabric
designed to permit water to pass through but block suspended sediment in stormwater
runoff.

o Hay bales with associated reinforcement and filtration materials would also be placed
around catch basins to filter out sediment from stormwater before it enters catch basins.
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e Temporary sedimentation basins would detain stormwater during construction of the
proposed project.

e To prevent rapid erosion on steep slopes, stormwater conveyance would require several
mitigation techniques, such as concrete pipes, special joints, energy dissipation, and thrust
restraint.

o During winter operations, snow accumulations would be removed from active work sites
and placed in a snow dump located on the project site. The snow dump would be located in
an area that would prevent any potential for stormwater pollution.

e Long-term sediment and erosion control measures would be accomplished through the
permanent establishment of vegetative cover on all exposed soil. Vegetation would be
reestablished based on a site-specific landscape plan to be refined in the SPPP. Landscape
plans would be strictly adhered to by the contractor, thereby ensuring that appropriate plants
are used to stabilize soil and prevent erosion in the long term.

e The proposed project would require some areas of deep excavation in which perched
groundwater may be encountered at shallow depths. During construction, any water
accumulation in open excavation areas would be removed within 24 hours and discharged to
on-site sedimentation basins in conformance with New York State dewatering
specifications.

e Construction phasing for the project, as discussed earlier in this chapter and in Chapter 14, is
another important component that would help avoid erosion and sedimentation by limiting
the amount of bare soil exposed to precipitation at any one time.

CONSTRUCTION CONSIDERATIONS TO AVOID IMPACTS

The geotechnical investigation (CHA, May 23, 2008) performed for the proposed project
determined that the existing on-site sand and glacial till subsurface deposits are suitable to
support proposed structures on shallow spread foundations and would also be suitable for the
placement of floor slabs. The use of existing fill soils, found in portions of the proposed project
footprint, may be considered suitable for floor slab placement based on the results of a final
geotechnical investigation to be completed subsequent to final project approvals. The existing
sand subsurface material does not meet the requirements for structural fill material based on
laboratory results. Therefore, it would not be used for this purpose. Instead, fill material would
be obtained from crushed, excavated rock from the project site.

Design components to facilitate the proper structural and subsurface stability include:
e Exterior footings would be founded at a minimum depth of 4.0 feet below finished grade to
provide frost protection.

e Interior footings in heated areas may be founded at a minimum of 2.0 feet below the bottom
of the floor slab.

e Isolated footings would be a minimum of 36 inches in least dimension and continuous
footings would be a minimum of 18 inches wide.

e Structural backfill would extend behind retaining walls at least half the wall height. The
structural backfill would be capped with a layer of relatively impervious material to
minimize percolation of surface water behind the walls.

o A minimum of 6 inches of clean, compacted crushed stone would be placed beneath the
floor slabs to enhance support and provide a working base above the soil sub-grade.
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e A polyethylene vapor barrier would be used between the crushed stone and concrete floor
slab to eliminate vapor transmission into buildings spaces.

e Proposed foundations located partly on bedrock and partly on soil may need additional
design components.

e The subgrade beneath the proposed structures and backfill behind their foundations would
be maintained in dry conditions at all times. Drain tiles with crushed stone or gravel backfill
would be placed adjacent to exterior footings at an elevation below floor slabs.

e A licensed engineer would be retained to observe proof rolling of the subgrade, foundation
excavations, and review subgrade conditions prior to slab and foundation construction and
make recommendations for any unsuitable conditions encountered.

o Dewatering would likely be required during the construction of the proposed project.
Perched groundwater was encountered in test borings at depths as shallow as 6.75 feet.
Groundwater would be maintained at a minimum depth of 2.0 feet below the excavation
bottom at all times to maintain stable conditions. Dewatering methods suitable for this site
would include the use of pumps, diversion and drainage ditches, and toe drains to divert
water from construction excavation into temporary pits designed for water filtering.

By employing the above-mentioned construction measures, significant impacts related to
building foundation construction would be avoided. *
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