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3.0 Potential Environmental Impacts 

3.1 Soils, Topography and Geology 

3.1.1 Existing Soils and Geologic Conditions 

Based on the United States Department of Agriculture (USDA) and Soil Conservation 
Service (SCS) Orange County, New York soil survey maps of the area, the soils found at the 
Legacy Ridge parcel are mapped into 22 different soil units (Figure 25).  A summary of the 
individual soil units, their characteristics, and on-site extent is presented in Table 2- Legacy 
Ridge Soils Summary Table.  The vast majority of the on-site soils that will be disturbed 
during the construction of the development are the Swartswood and Mardin very stony soils 
which are a deep well drained and moderately well drained soil formed in glacial till deposits 
on hillsides and ridges.  Three of the on-site mapped soil units (Alden, Halsey, and 
Wayland) are classified as hydric soils.  The soils classified as hydric are generally limited in 
extent and will not be disturbed during construction.  The depth to bedrock at the site 
exhibits a very wide range, along the ridge lines many areas of exposed bedrock were noted 
while it was found to be over 110 feet to bedrock in Trout Brook valley.   Since the 
development will be clustered on the southern parcel the depth to bedrock in this area was 
characterized in detail.  Over a majority of the development parcel the depth to bedrock is 
relatively deep (greater than 5 feet) but may be found at shallower depths depending on the 
topography.  Exposed bedrock outcrops were noted during the soils investigation along the 
northeast-southwest trending ridges primarily in the areas mapped as Rock Outcrop-Arnot 
Complex (RKD and RKF).   
 
During the on-site soils investigation in May and June 2005 a total of 20 deep test pits were 
completed on the property (See Figure 26, Test Pit Locations).  The locations of these test 
pits were chosen to be representative of the soils on the site, and to gain an understanding 
of conditions likely to be encountered during roadway and building construction.  The site 
specific data indicates that the depth to bedrock on the development parcel is relatively 
deep.  Competent bedrock was not encountered in 15 of the 20 test pits.  In the other 5 test 
pits the depth to bedrock ranged from 2.5 feet to 7 feet.  A summary of the site specific soils 
data and the test pit logs are found in Appendix 9.5.  The results of the site specific soils 
investigation were consistent with the published soil descriptions and mapped units. 
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Figure 25 – Soils 
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Figure 26 - Test Pit Locations
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The following table provides a summary of the on-site soils.  

 

Table 2 - Legacy Ridge Soils Summary Table 
Map 

Symbol Soil Description Characteristics  On-site Extent 
Ab 
 

Alden silt loam 
 

Deep, very poorly drained, nearly level. Formed 
on glacial till derived from shale, sandstone, 
and limestone 

Limited- one small area north of Trout 
Brook within the conservation parcel 

BnB 
Bath-Nassau Shale silt loams 
(3-8% slope) 

BnC Bath-Nassau Shale silt loams 
(8-15% slope) 

Deep, well drained soils and shallow somewhat 
excessively drained soils formed on glacial till 
derived from shale and slate. 

Limited - one small area 
off Smith Clove Rd. within development 
parcel. 

ErB 
 Erie gravelly silt loam (3-8% 

slope) 
ESB Erie extremely stony soils  

Deep, somewhat poorly drained soils, gently 
sloping soil has a fragipan.  Formed on glacial 
till derived from shale, slate, and sandstone. 

Several areas of Erie soils are found on 
both parcels at Legacy Ridge 

Fd 
 

Fredon loam 
 

Deep, somewhat poorly drained and poorly 
drained, nearly level soil formed in glacial 
outwash deposits (sand & gravel). 

Limited to the valley floor of Trout Brook 
and small area west of pond on 
development parcel. 

HA 
 

Halsey silt loam 
 

Deep, very poorly drained, nearly level soil 
formed in glacial outwash deposits.  Typically 
found in concave areas or shallow depressions 
on valley floors. 

Two small areas on the conservation 
parcel within the Trout Brook valley 
floor. 

HLD 
 

Hollis soils, moderately steep 
 

Shallow well drained to somewhat excessively 
drained, moderately steep and steep soils 
formed in glacial till deposits derived from 
crystalline rock. 

Limited to north ridgeline on the 
conservation parcel 

HoC 
 

Hoosic gravelly sand loam 
 

Deep, somewhat excessively drained, sloping 
soil formed on in glacial outwash deposited.  
Typically found on rounded hills, ridges, and 
terrace fronts. 

Limited- Two small areas on south 
facing ridge on the conservation parcel 
just off Smith Clove Rd. 

MdB 
Mardin gravelly silt loam (3-
8% slope) 

MdC 
Mardin gravelly silt loam (8-
15% slope) 

MdD 
Mardin gravelly silt loam (15-
25% slope) 

MNE 
Mardin gravelly silt loam (25-
35% slope) 

Deep, moderately well drained soil formed in 
glacial till derived from sandstone, shale, and 
slate.  Dense fragipan in the lower part of the 
subsoil. 

Predominant soil unit found along the 
lower slopes of both parcels 

Pg Pit, gravel 
 

Sand and gravel pits Former sand and gravel mine on the 
conservation parcel.  Located just east 
of Route 32 and extends to break in 
slope 

RKD Rock outcrop- Arnot complex 
(moderately steep) 

RKF Rock outcrop- Arnot complex 
(very steep) 

Exposed bedrock and shallow excessively to 
moderately well drained Arnot soils on hillsides 
and ridges.  Arnot soils are formed on the thin  
mantle of till over sandstone and shale 

The two adjacent units are found on the 
development parcel on the steep east 
facing slope 

ROF 
 

Rock outcrop- Hollis complex, 
very steep 
 

Exposed bedrock and shallow excessively to 
moderately well drained Hollis soils on hillsides 
and ridges.  Hollis soils are formed on the thin 
mantle of till over crystalline rock 

Predominant soil unit on the steep 
slopes of the conservation parcel 

ScA Scio silt loam (0-3% slope) 

ScB Scio silt loam (3-8% slope) 

Deep moderately well drained, gently sloping 
soil formed in glacial lake-laid deposits 
dominantly silt and very fine sand 

Limited to one small area on the 
conservation parcel at the head of Trout 
Brook valley and  one additional area 
west of pond on development parcel 

SXC 
Swartswood and Mardin very 
stony soils (sloping) 

SXD 

Swartswood and Mardin very 
stony soils (moderately 
steep) 

Deep well drained and moderately well drained 
Swartswood soil and moderately well drained 
Mardin soil.  Formed in glacial till deposits on 
hillsides and ridges. 

The two largest units on the 
development parcel.  A majority of the 
proposed development will occur within 
this area 

Wd Wayland silt loam 
 

Deep poorly drained and very poorly drained 
soil formed in silty alluvial deposits 

Limited narrow area aligned with outlet 
from pond on the development parcel- 
wetland 
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The following table provides a summary of the depth to bedrock, permeability, and 
construction limitations for each of the on-site mapped soil units.  
 

Table 3 - Soils, Construction Limitations 
Construction Limitations Soils Depth to 

Bedrock 
Permeability* 
(in/hour) 

Seasonal 
High 
Watertable 

Dwellings w/o 
Basements 

Dwellings with 
Basements 

Roadways 

Alden (Ab) >60 inches .6 to 2 
Ground 
surface 

Severe: 
wetness, frost 
action Severe: wetness 

Severe: wetness, 
frost action 

Bath-Nassau 
(BnB) 53 inches .6 to 2 2-4 ft 

Moderate: frost 
action 

Moderate: depth to 
rock, wetness 

Moderate: frost 
action 

Bath-Nassau 
(BnC) 51 inches .6 to 2 2-4 ft 

Moderate: frost 
action, slope 

Moderate: depth to 
rock, wetness, slope 

Moderate: frost 
action, slope 

Erie (ErB) 70 inches .6 to 2 .5 to 1.5 ft 

Severe: 
wetness, frost 
action Severe: wetness 

Severe: frost 
action 

Erie (ESB) 70 inches .6 to 2 .5 to 1.5 ft 

Severe: 
wetness, frost 
action, large 
stones 

Severe: wetness, 
large stones 

Severe: frost 
action 

Fredon (Fd) 60 inches .6 to 2 0 to 1.5 

Severe: 
wetness, frost 
action Severe: wetness 

Severe: wetness, 
frost action 

Halsey (HA) > 60 inches .6 to 2 
ground 
surface 

Severe: 
wetness, frost 
action Severe: wetness 

Severe: wetness, 
frost action 

Hollis (HLD) 15 inches .6 to 6 > 6 ft 
Severe: depth to 
bedrock 

Severe: depth to 
bedrock 

Severe: depth to 
bedrock 

Hoosic (HoC) > 60 inches 2 to 6 >6 ft Moderate: slope Moderate: slope Moderate: slope 

Mardin (MdB) 60 inches .6 to 2 1.5 to 2 ft 
Moderate: frost 
action, wetness Severe: wetness 

Moderate: frost 
action 

Mardin 
(MdC) 60 inches .6 to 2 1.5 to 2 ft 

Moderate: frost 
action, wetness, 
slope Severe: wetness 

Moderate: frost 
action, slope 

Mardin 
(MdD) 60 inches .6 to 2 1.5 to 2 ft Severe: slope 

Severe: slope, 
wetness Severe: slope 

Mardin 
(MNE) 60 inches .6 to 2 1.5 to 2 ft Severe: slope 

Severe: slope, 
wetness Severe: slope 

Pit, gravel 
(Pg) variable variable >6 1-2 ft Slight Moderate: wetness Slight 
Rock 
Outcrop-
Arnot (RKD) 14 inches .6 to 2 1-1.5 ft 

Severe: slope, 
depth to rock 

Severe: slope, depth 
to rock 

Severe: slope, 
depth to rock 

Rock 
Outcrop-
Arnot (RKF) 9 inches .6 to 2 1-1.5 ft 

Severe: slope, 
depth to rock 

Severe: slope, depth 
to rock 

Severe: slope, 
depth to rock 

Rock 
Outcrop-
Hollis (ROF) 11 inches .6 to 2 > 6 ft 

Severe: depth to 
rock Severe: depth to rock 

Severe: depth to 
rock 

Scio (ScA) 60 inches .6 to 2 1.5 -2 ft 
Severe: frost 
action Severe: wetness 

Severe: frost 
action 

Scio (ScB) 60 inches .6 to 2 1.5-2 ft 
Severe: frost 
action Severe: wetness 

Severe: frost 
action 

Swartswood 
(SXC) 70 inches .6 to 2 2-4 ft 

Moderate: slope, 
frost action, 
large stones 

Moderate: slope, 
wetness 

Moderate: slope, 
frost action 

Swartswood 
(SXD) 60 inches .6 to 2 2-4 ft Severe: slope Severe: slope Severe: slope 

Wayland 
(Wd) 60 inches .2 to 2 

ground 
surface 

Severe: floods, 
wetness, frost 
action 

Severe: floods, 
wetness 

Severe: floods, 
wetness, frost 
action 
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The surficial geology at the Legacy Ridge parcel reflect the most recent Pleistocene 
continental glaciation (Ice Age) which was initiated approximately 2 million years before 
present and came to an end about 6000 years ago.  The most important effects of the Ice 
Age were the deposition of large amounts of surficial materials as the glaciers retreated and 
the production of more subdued topography due to the erosional forces of the glaciers.  The 
Surficial Geologic Map of New York (Cadwell 1989) indicates that the parcel is mantled by a 
varying thickness of glacial till in the uplands and sand and gravel deposits in Trout Brook 
valley.  The till is composed of a mixture of sand, silt, gravel, clay and boulders that were 
deposited directly by the glacier.  The sand and gravel deposits located in Trout Brook valley 
are valley fill deposits consisting of various outwash sand and gravels deposited by flowing 
meltwater at the glacial ice margin.   The surficial geology at the site does not pose any 
special constraints in regard to constructions of roads, structures, plantings with native 
species, or storm water controls with the exception that the subsurface is typically slowly 
permeable and seasonally wet with the exception of the highly permeable sands and 
gravels. 
 
The local bedrock at the parcel consists of three major rock types that range in age from 
Middle Proterozic to Cambrian-Ordovician (See Figure 27, Geologic Map).  The specific 
bedrock units at the parcel include an undifferentiated granitic gneiss, the Esopus 
Formation, and the Wappingers Group.  The granitic gneiss at the site is isolated to the 
northern conservation parcel.  The gneiss is highly resistance to weathering and an 
excellent exposure of this bedrock and an associated high angle fault between the gneiss 
and the Esopus Formation is found in the former quarry just east of Route 32.  The Esopus 
Formation is a fine grained siltstone and shale and this formation is found beneath the 
Westerly portion of the development parcel.  The rock type beneath the eastern portion of 
the development parcel is the Wappingers Group which is a dolostone. Both the Esopus and 
Wappingers Group are sedimentary rock units that are found over a large area in the 
Hudson Valley and were originally formed from horizontal accumulations of fine grained 
sands, silts, and mud in a shallow water environment.  
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Figure 27 - Geologic Map 
 
 



Legacy Ridge at Highland Mills: Town of Woodbury June 15, 2006 
Draft Environmental Impact Statement 

105  HDR | LMS 

The site topography has been surveyed to a two-foot contour interval by GEOD Surveying 
and Aerial Mapping, the Foxwoods parcel has been surveyed by Anthony Sorace Land 
Surveyors.  A slopes analysis is presented in the table below and shown graphically on 
Figure 28, Existing Contour Map and Figure 29, Environmental Constraints, Slopes 
Analysis. 
 

Table 4 - Slopes Analysis 

Range Percentage  Area Square Feet Area Acres 
0-15% 51.9% 16,897,795.2 387.92 
15-20% 14.2% 4,6613,299.2 106.32 
20% - 25% 8.6% 2,799,601.2 64.27 
25% - 30% 5.8% 1,893,988.8 43.48 
30% - 35% 3.9% 1,259,319.6 28.91 
35% - 40% 3.3% 1,050,667.2 24.12 
40% - 45% 2.3% 768,834.0 17.65 
<45% 10.12% 3,296,185.2 75.67 
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3.1.2 Potential Soils and Geologic Impacts 

A senior Geologist reviewed the Legacy Ridge site on behalf of the Project Sponsor for the 
potential for karst formations on the site.  Although the Wappingers Group is a carbonate, it 
is not known to form typical karst terrain (sink holes, collapse features, closed depressions) 
in this area.  The dolostones are relatively resistant to the formation of solution channels and 
fissures and in areas where extensive fracturing is found the fractures are typically filled with 
mud and weathered rock fragments.  Owing to the nature of the underlying bedrock and the 
thick soil cover the development of karst features as a result of development at this parcel is 
an unlikely environmental impact.  
 
Large scale faulting of the underlying rock does exist on the parcel at the contact between 
the granitic gneiss and Esopus Formation.  This faulting is typical of much of the Hudson 
Highlands and the underlying bedrock faulting and fracturing does not have any impact on 
the proposed development. 
 
Generally the on-site sedimentary rocks (Esopus and Wappingers Group) are weathered 
near the surface and manual techniques can be used to remove this weathered bedrock 
surface during construction.  If shallow bedrock is encountered and cannot be removed 
manually, standard blasting techniques easily break and crush this type of bedrock.  Based 
on the current site layout and the existing site specific data on the depth to bedrock the 
areas outlined in Figure 30, Depth to Bedrock may require approximately 25,000 cubic yards 
of blasting to remove shallow bedrock.  Any blasting that is conducted will be in accordance 
with the site specific blasting plan as described in Section 3.1.3 
 
The proposed road grading is presented in Figure 31.  The site disturbance and re-grading 
is shown in Figure 32.  It is estimated that the construction of the roads will entail 
162,000 cubic yards (cy) of cut, and 61,000 cy of fill.   
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Figure 30 - Depth to Bedrock
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The percentages of the slopes in each category to be disturbed are shown in the table 
below, and illustrated in Figure 33, Environmental Constraints, Slopes with Proposed Lots.  

 

Table 5 - Slopes to be Disturbed 

Range Percentage Acreage to be 
Disturbed 

Percentage of 
Category to be 

Disturbed 
0-15% 51.9% 133.62 34.4% 
15-20% 14.2% 43.94 41.3% 
20% - 25% 8.6% 18.12 28.2% 
25% - 30% 5.8% 9.75 22.4% 
30% - 35% 3.9% 4.07 14.1% 
35% - 40% 3.2% 2.02 8.4% 
40% - 45% 2.3% 1.24 7.0% 
> 45% 10.1% 2.16 2.8% 

 

Table 6 – Post Development Slopes 

Range Pre-Development Area Post-Development Area 
0-15% 387.92 395.49 
15-20% 106.32 107.03 
20% - 25% 64.27 66.55 
25% - 30% 43.48 45.98 
30% - 35% 28.91 30.71 
35% - 40% 24.12 20.98 
40% - 45% 17.65 16.27 
> 45% 75.67 65.77 

 
As can be seen, the majority of the development will take place on the modestly sloped 
portions of the property.  Likewise, the hydric soils will be completely avoided since they are 
associated with wetlands on the site. 
 
Blasting may be required in several areas of the site if shallow bedrock is encountered 
during construction.  A blasting program to protect existing structures and residential wells 
must be established in accordance with the New York State regulations, specifically 12 
NYCRR 39 and 29; CFR 1910, and all OSHA requirements.  In addition, the Town Fire 
Marshall will review and approve the blasting permit application. 
 
Soils with a high erosion potential will need special consideration to ensure that downstream 
waters are not significantly impacted.  The potential soil erosion impacts include: 
 

• Loss of soil; 
 

• Downstream siltation build-up, changing hydrological and habitat values; 
 

• Decreased light penetration to downstream waterbodies, impacting 
vegetative growth. 
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Figure 33 – Environmental Constraints, Slopes with Proposed Lots 
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Best Management Practices (BMPs) from the New York Guidelines for Urban Erosion and 
Sediment Control will be put into place to control soil erosion impacts as depicted on the Soil 
and Erosion Control Plans.  Specific BMPs are indicated in Section 3.1.3 Mitigation 
Measures for Soils, Topographic and Geologic Impacts Site Geology. 
 
The on-site storm water management features will prevent any sedimentation or deleterious 
discharges from exiting the Legacy Ridge site.  In addition, detention basins have been sited 
as close as possible to the construction areas, and will be maintained throughout the 
construction phase.  The permanent storm water features will be periodically cleaned of 
accumulated sediment to maximize water storage capacity and sequestering of sediments. 

 
The contractor will be required to stage work consistent with NYSDEC requirements and will 
need to stabilize all land disturbing activity within 7 days. 

 
Erosion control devices will be inspected at least weekly and after each rain, and repaired 
by the contractor as necessary.  Erosion control devices will be properly installed prior to site 
disturbance as logistically feasible depending on staging of work and must be maintained in 
good working condition until completion of project or replaced when effectiveness is reduced 
to 50%.  Finally, additional erosion control measures will be installed to control sediment and 
silt from leaving the site as determined necessary. 
 
See Figure 34, Environmental Constraints, Soils with Proposed Lots for locations of 
potential impacts of each soil type. 
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 Figure 34 - Environmental Constraints, Soils with Proposed Lots 
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3.1.3 Mitigation Measures for Soils, Topographic and Geologic Impacts 
Site Geology 

 
Blasting 
 
The existing published soils and site specific geologic data indicate that shallow bedrock will 
be found in specific areas at this parcel.  In the event that bedrock is encountered during the 
construction process mechanical techniques will be first employed to remove the rock to the 
appropriate depth.  This may include ripping weathered and soft rock with large excavation 
equipment or the use of pneumatic hammers to crush and break the rock.  These operations 
will only result in localized noise, dust and minor vibrations that would quickly dissipate with 
distance for the area where the rock was being removed.    
 
If blasting is required, the impacts will be mitigated to the extent practicable by strictly 
adhering to a blast monitoring and safety plan.  The elements of such a program to be 
implemented by the Sponsor include, but are not limited to: 
 

• Precise engineering determination of the depth and location of on-site blasting. 
 
• All blasting activities will be conducted by a Class A New York State Licensed blaster 

who is licensed to supervise and complete all types of explosives detonation.  
 
• Obtain all necessary permits.  In the Town of Woodbury a blasting permit is required 

and the permits are issued by the fire marshal. 
 
• Prior to any blasting activities, a pre-blast survey will be conducted of all structures 

within 500 feet of the actual blast site.  The pre-blast surveys will include inspection 
and documentation of the existing conditions with video or photographic 
documentation.  Once blasting is completed a post blast survey will also be 
conducted to verify that the blasting did not impact nearby structures. 

 
• The blasting contractor will be limited to completing the individual blasts weekdays 

between the hours of 8:00 A.M. and 5:00 P.M. No blasting will be allowed on 
Saturday, Sunday or holidays. 

 
• All neighbors within 500 feet of the outer limits of the blast area shall be advised by a 

writing delivered to each such neighbor (or posted upon the neighbor’s front door if 
delivery cannot be personally accomplished) 24 hours in advance of the proposed 
schedule for blasting. 

 
• Use of adequate and properly placed blasting mats to minimize rock lift and debris 

during blasts as necessary. 
 

• The blasting contractor will be responsible for any damage or injury to any persons, 
property or structures as a result of his handling, storage, or use of the explosives. 

 
• Although the New York State licensed blaster is directly responsible for the safety of 

the blasting operation at all times a site safety officer will be assigned to coordinate 
activities between the blaster, other site workers (if present), and nearby residents. 
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Erosion Control 
 
To address these concerns, an Erosion Control Plan (See Figure 35, Erosion Control) and a 
Storm water Management Report (Appendix 9.24, Volume IV) have been developed for the 
site.  Best Management Practices (BMPs) from the New York Guidelines for Urban Erosion 
and Sediment Control will be put into place to control soil erosion impacts.  BMPs include 
the following: 
 

• Silt Fence will generally be located along the limits of disturbance at the downstream 
toe of all cut and fill slopes to help reduce sediment loss. 

 
• Inlet Sediment Traps will be located at all storm drain structures to minimize soil loss 

from entering the storm drainage systems. 
 

• Temporary Sediment Basins will be located in each watershed basin adjacent to 
permanent extended detention and retention storm water ponds. 

 
• Temporary swales, dry swales and wet swales will be used to convey storm water 

runoff during construction to storm drainage and erosion control features. 
 

• Check dams and rock dams will be located in drainage swales to help filter and settle 
out any sediments. 

 
• Construction exits will be employed to stabilize all construction entrances and exits 

and prevent mud from tracking on roadways from construction vehicles. 
 

• Temporary and Permanent Grassing will used for all areas of disturbance. 
 

• Dust control will used during dry conditions to prevent any blowing of dust. 
 
In addition to the above mentioned BMPs, the contractor will be required to stage work 
consistent with NYSDEC requirements and will need to stabilize all land disturbing activity 
within 7 days.  In the event that temporary grassing can not be performed due to cold 
weather conditions, mulching will be required instead.  Permanent grassing of site will be 
required by completion of work once warm weather grasses can be planted.  Erosion control 
devices will need to be inspected at least weekly and after each rain, and repaired by the 
contractor as necessary.  Erosion control devices will be properly installed prior to site 
disturbance as logistically feasible depending on staging of work and must be maintained in 
good working condition until completion of project or replaced when effectiveness is reduced 
to 50%.  Finally, additional erosion control measures will be installed to control sediment and 
silt from leaving the site as determined necessary. 
 
Grading 
 
The site has been carefully designed to ensure that no material will be required to be 
removed from the site.  Fill material will be required on site where roadway and pipe bedding 
cannot be obtained with the cut material.  The excess 101,000 cy of cut will be distributed on 
site as required to stabilize areas.  Where this material may be stockpiled, erosion control 
measures discussed above will be implemented. 
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Throughout the site, the roadway system has been designed to closely follow contours on 
the site.  The road grades, sizing and curvature have been designed to minimize cut and fills 
(See Figure 36, Grading Plan).  In some cases, the road geometry has been proposed 
slightly different from the standards that would be applicable for Town-owned public roads.  
The roadway paving section has been designed to be consistent with Town of Woodbury 
standards (See Figures 18 and 19).  These will be private roads, and roadways have been 
designed to a 25 mph standard. The proposed variance from the standard Town of 
Woodbury Road geometry is appropriate for the site as it has allowed the Project Sponsor to 
reduce the amount of grading necessary to construct the roads (See Road Profiles in 
Volume 5).  Further, safety is not compromised as the roads have been designed to a 25 
mph standard, and therefore it is the Project Sponsor’s position that the geometry is suitable 
for this application.  
 




