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Emerald Ridge Subdivision - Biodiversity Study Report

INTRODUCTION 

The Emerald Ridge Subdivision project site is located north of Peekskill Hollow Road and east
and north of Marsh Hill Road in the unincorporated area of the Town of Putnam Valley, Putnam
County, New York. In compliance with the SEQRA Final Scope for the Emerald Ridge
Subdivision, the staff of Tim Miller Associates (TMA) has conducted field surveys of the 85.5
acre property under the Town of Putnam Valley Wildlife Habitat and Biodiversity Assessment
Guidelines (dated 11/16/04) and presented the methodology and results of the surveys in
subsequent SEQRA documents (i.e., DEIS and FEIS reports) for the project. The surveys were
directed towards determining baseline information on the ecology of the site and potential
ecological impacts of the proposed project on biodiversity. This Biodiversity Study Report
presents the methods and results of the surveys in a biodiversity reporting format requested by
the Town of Putnam Valley Wetland Inspector.

The requested report format includes:

1. A presentation in tabular and summary form listing on-site and adjacent habitat
types, using habitat descriptions provided in standard regional references;

2. A list of New York State Department of Environmental Conservation (NYSDEC)
listed1 threatened, endangered, special concern and Metropolitan Conservation
Alliance (MCA) identified2 development sensitive focal species that are associated
with each of these habitats;

3. A description of study methodologies for each listed species, including areas of the
site inspected, transect and point survey locations and the time, date and weather
conditions for each survey.

Extensive baseline wildlife and habitat surveys were conducted on the project site over a
substantial period, from March, 2005 through November, 2006. The site field investigations
employed either stationary observation posts (used primarily for the bird surveys) or a series of
random/zig-zag transects with observation, listening, and/or ground searches being conducted
as site specific features changed along the walking transect route (e.g. upland hardwood forest
slopes through wetlands to stream corridors). Search techniques for the smaller mammals,
reptiles and amphibians included overturning deadfall timber, leaf litter and rock cover along
each transect route, as described below. Identifications were made in the field and no voucher
specimens were collected for any of the animal species.

The nature of the random transects allowed the investigators to observe and actively
investigate features of interest across the property in a time efficient manner and for a greater
variety of micro-habitats than might be achieved if either strict linear or quadrant surveying
techniques were imposed. A handheld GPS unit was used to assist in the location of specific
features and bounds of the property during the field activities.
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2 Miller, N.A. And M.W. Klemens. 2004. Croton-to-Highlands Biodiversity Plan - Balancing Development and the 
Environment in the Hudson River Estuary Catchment. MCA Technical Paper No. 7, Metropolitan 
Conservation Alliance, Wildlife Conservation Society, Bronx, New York.

1NYS DEC. 2006. Endangered, Threatened and Special Concern Fish and Wildlife Species of New York State:          
              http://www.dec.state.ny.us/website/dfwmr/wildlife/endspec/etsclist.html



The Croton-to-Highlands Biodiversity Plan, published in 2004, is a regional biodiversity
assessment that has mapped large areas of both public and private lands of the towns of
Cortlandt, New Castle, Yorktown and Putnam Valley and identified regional "areas important for
biodiversity." These areas are identified in the plan as: "Canopus Hollow to Fahnestock",
"North-central to Eastern Putnam Valley", and "East-central to Southern Putnam Valley." In this
town-supported regional assessment process, additional large- to small-scale features were
mapped, including biodiversity corridors, biotic planning units, habitat constriction points and
habitat fragments whose protection would aid the towns in applying “landscape” scale planning
to future developments within the region.

The subject site is not located within or immediately adjacent to any of these “biotic planning
units” (BPU) or biodiversity corridors. Thus it is clear that this area was not determined by the
MCA study to be an area with high potential to be “important for biodiversity.” The removal of
upland forest vegetation will be limited to just over 14.23 acres of woodland. All impacts to the
existing vegetated characteristics of the site will be limited to upland areas, outside of all
identified wetlands.

1:  On-site and Adjacent Habitat Types

Based on available aerial photography, the site has been relatively undisturbed and maintaining
the same cover types since at least the early 1970's. The property is part of a contiguous,
relatively undisturbed woodland that extends north and west to Town owned property and east
and west to other undeveloped lands. These surrounding lands are forested and similar to the
subject site in cover type. All of this land is undeveloped and is expected to remain that way for
the foreseeable future.

The site is located within the Hudson Highlands ecozone, and the upland woods on the site
approximates the broadly defined Appalachian oak-hickory and beech-maple forests distributed
throughout the lower Hudson River valley.  These ecosystem types are recognized as being
apparently secure both globally and in New York State.

The project site includes three large-scale habitat/ecosystem features as broadly described in
the NYS DEC publication "Ecological Communities of New York State3", which was prepared by
the New York Natural Heritage Program4 (Edinger et al, 2002):

1. successional northern hardwood forest;
2. hemlock northern hardwood forest, and;
3. palustrine forested wetlands.

These landscape scale associations and other smaller scale habitats as characterized by
Edinger are tabulated in Table 1, below. 
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3 Edinger, G.J. Et al (Eds.) 2002. Ecological Communities of New York State. Second Edition. NY NHP, 
NYS DEC. Albany, NY. 136 pp.



* Habitat type classifications adapted from Edinger, et al 2002.
** Site walks were conducted on the adjacent properties as well as interpretation of aerial photos.
Specific surveys and detailed habitat evaluations were not conducted.
Source: Tim Miller Associates, Inc., 2006

PresentPresentRural structure exterior
PresentPresentPaved road/path
PresentPresentMowed lawn with trees
PresentPresentStone wall
PresentAbsentBrushy cleared land
PresentAbsentShallow emergent marsh
PresentPresentConfined stream corridor
PresentAbsentReservoir/artificial impoundment
AbsentPresentVernal Pool
PresentPresentPalustrine forested wetland
PresentPresentHemlock northern hardwood forest
PresentPresentSuccessional northern hardwood forest

Adjacent 
Properties**

On-site
PropertyHabitat Type

Table 1
Existing Habitat Types*

Photographs of each of the on-site habitat types were taken and are referenced in the sections
below that discuss each habitat type. These photos are presented at the back of this report.
Please note that three of the habitat types described in Table 1 (brushy cleared land,
reservoir/artificial impoundment and shallow emergent marsh) were observed on adjacent
properties, not on the subject site. “Brushy cleared land” is present as a small field that abuts
the western edge of the subject site, north and east of an existing off site residence.
“Reservoir/artificial impoundment” and “shallow emergent marsh” are associated with the DEC
wetland to the north of the site.

Successional Northern Hardwood Forest

Successional northern hardwood forest, a deciduous forest type shown in Photo No. 1, covers
most of the property (69.6 acres, or 81 percent). This association is dominated by red maple
(Acer rubrum) and gray birch (Betula populifolia), and includes a significant number of American
beech (Fagus grandifolia), tulip poplar (Liriodendron tulipifera), black cherry (Prunus serotina),
yellow birch (Betula lutea), and shagbark hickory (Carya ovata). The shrub and herb strata
includes spicebush (Lindera benzoin), bittersweet (Celastrus scandens), poison ivy
(Toxicodendron radicans), garlic mustard (Alliaria petiolata) and honeysuckle vines (Lonicera
spp.). These understory layers are not well-developed below the closed canopy of the large
hardwoods. Based on field observations, there is a significant deer presence on this site, and
the lack of well developed herb and shrub layers is likely the result of deer grazing.

In those areas of the site where shallow depth to bedrock is encountered, the dominant tree
species are red oak, yellow birch and beech.

The successional northern hardwood forest areas contain mature tree species (beech, oaks,
hickory) that provide mast for deer and other mammals, and cover in the upper canopy and in
standing dead trees. The proximity of some of the forest areas to existing wetlands provides
additional benefit to wildlife by offering a regular water source and additional forage
opportunities. There is generally a lack of significant understory and thickets within these
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woods, but some of these areas do exist in isolated pockets. These areas are valuable for use
as cover for some smaller ground-based creatures. 

A few of the species observed on the site require this type of closed canopy forest for nesting.
Ovenbird, veery and hermit thrush were identified as bird species that typically utilize woodland
habitat. The ovenbird, which builds nests on the ground in dense wooded areas, was heard in
the northwestern corner of the site.

This on site habitat is also valuable as being part of a continuous woodland extending onto
undeveloped land to all directions on adjacent properties.

Hemlock Northern Hardwood Forest

Portions of the northeast corner of the property are dominated by eastern hemlock (Tsuga
canadensis) and represent a different cover type than the rest of the property as shown in
Photo No. 2. Approximately 8.3 acres of the site are hemlock northern hardwood forest. Red
maple and black birch are also observed in the canopy of this forest type. The soils in this area
are acidic and very stony, resulting in a species composition different from the remainder of the
site. There is very little in the way of understory in this area due to the density of the evergreen
canopy. Starflower, wood fern, Christmas fern and wood sorrel are in the herbaceous layer,
although the groundcover is very sparse. 

These areas of dense evergreens are used as cover for many of the same species (i.e., wild
turkey) that utilize the more open deciduous woodlands of the site. Some specialist species that
prefer this cover type such as the pileated woodpecker and the black throated green warbler
were observed on the site on occasion during the surveys.

Palustrine Forested Wetlands 

Four wetlands have been identified on this site, as delineated by Steve Coleman, Putnam
Valley Wetlands Inspector. Photo No. 3 depicts a representative section of palustrine forested
wetlands on the site.

Wetland A is an approximately 0.64 shallow depressional (Magee and Hollands5) palustrine
forested, broad-leaved deciduous, seasonally flooded/saturated (Cowardin, et al6) wetland
located in the northwestern part of the site. Vegetation is dominated by red maple, sour gum
and pin oak in the overstory, winterberry holly and spicebush in the shrub layer, and cinnamon
fern, fringed sedge, tussock sedge and skunk cabbage in the herbaceous layer. Greenbriar
(Smilax rotundifolia) is common in open areas where spring inundations are indicated, leaving a
vegetative gap to be filled by the climbing vine where other plant species can not become
established.

Wetland B is a slope (Magee and Hollands) palustrine forested, broad-leaved deciduous,
seasonally flooded/saturated (Cowardin, et al) wetland that extends from the center of the site
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Washington D.C.

5 Magee, D. W., G.b G. Hollands (Magee and Hollands).  1998.  A Rapid Procedure for Assessing Wetland 
Functional Capacity Based on Hydrogeomorphic (HGM) Classification, Normandeau Associates 
Incorporated and ENSR.



to the southern property edge, ultimately draining to Peekskill Hollow Brook. This wetland is
3.53 acres on site. Wetland B is densely vegetated, with several vegetative layers, periodic
open areas and braided channels conveying storm flows and groundwater discharge from north
to south. Vegetation species in the herbaceous layer include skunk cabbage, jewelweed,
halberd leaved tearthumb, bedstraw, poison ivy, meadow rue and sensitive and cinnamon
ferns. Spicebush, barberry and hornbeam are the dominant shrubs and small trees. American
elm, tulip poplar, pin oak and red maple are the dominant tree species.

Wetlands C and D are depressional (Magee and Hollands) palustrine forested, broad-leaved
deciduous, seasonally flooded/saturated (Cowardin, et al) wetlands in the northeast corner of
the site, and were determined by NYSDEC to be hydrologically connected to the State mapped
Wetland ML-3. These wetlands have hydrology that is consistent with vernal pool habitat. Both
wetlands receive runoff from small surrounding watersheds.

Wetland C is the most open of the site wetlands, with about 25 percent of the wetland area
having a closed canopy. Due to the seasonal inundation of the majority of the wetland, these
open areas are generally unvegetated, with thick leaf litter on the surface. Small New York
ferns are the dominant groundcover in this wetland, but only small patchy areas are vegetated.
There are several treed islands within the wetland. Common wetland species include highbush
blueberry, red maple, spicebush, fringed sedge, summersweet, winterberry holly, and a few
swamp milkweed.

Wetland D is mostly wooded, with an open, seasonally inundated area at the south end of the
delineated wetland. The wooded portion of the wetland has winterberry holly, red maple,
American elm, tussock sedge and spicebush. In the open areas, vegetation is dominated by
New York fern, fringed sedge, sensitive fern and a few buttonbush.

Of the larger species likely to use the site, deer and raccoon are known to utilize Wetland B and
its stream corridors. Signs of both species were distributed throughout the site. 

The wooded swamp also is likely to provide habitat for a number of other animal species.
Wetland B provides cover, food and nesting sites for numerous species, typical of other large
wetland tracts in Putnam County. This habitat type is not regionally unique to this site; it is also
present on adjacent lands with other large wetlands located west, northwest and northeast of
this site.

Vernal Pools

Effective vernal pool habitats are generally small in size, and have seasonal hydrology. The
pools flood in late fall/early winter and remain wet until mid-summer, preventing the
establishment of fish populations. The amphibian species that preferentially breed in vernal
pools include the ambystomid or mole salamanders (e.g. Jefferson, blue spotted, marbled and
yellow spotted salamanders) and several frog species (particularly wood frog and Spring
peepers). 

This ecological community is distributed throughout New York State and is ranked as
"apparently secure" globally and "apparently secure" in New York State, though there is some
concern about a relatively low number of known occurrences or "limited acreage" remaining
(ranking of G4 and S3/S4).
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Wetlands A, C and D have hydrology that is consistent with vernal pool habitat (Photo Nos. 4, 5
and 6). Maximum water depths of from 12 to 18 inches were observed in the pools at Wetlands
C and D. Wetland A had shallower and less extensive pools that may have too short a flooding
season to allow larval survival through metamorphosis for some of the vernal pool amphibian
species.

Vernal pools are not known to be present on adjacent properties, however, due to the difficulty
in remotely identifying potentially small ecological resources using available aerial photography
or GIS imagery, it is possible that pools may be present in these offsite areas. None were
observed in close proximity to the subject site.

Confined Stream Corridor

One stream corridor drains this property, through Wetland B (Photo 7). The corridor provides
intermittent and perennial flow when not frozen, and varies in width from two to five feet in
meandering channels. The stream channel has a stony substrate, and in some areas is flanked
by stone walls that provide additional habitat. Small reptiles and amphibians living within the
stream corridors (red-backed and two-lined salamanders have been observed) offer additional
food source to some of the larger omnivorous mammals that may be present (i.e., raccoons,
fox, skunk), and the undeveloped nature of the watershed draining to the central
wetland/watercourse system ensures good water quality both for the semi-aquatic species and
the larger mammals that feed on them. Tree coverage provides shade for both watercourses
and moderates temperature fluctuations. Although no fish species have been observed on site,
moderation of stream temperatures by the adjacent vegetation is important to fish survival in
downstream areas.

Stone Walls

There are numerous stone walls distributed throughout the property and on adjacent lands. On
the project site, the majority of the stone walls are located in the western half with the
remainder in the southeastern portion (Photo 8). They were used in the past to mark the
boundaries of old fields, pastures and farming roads. These stone walls offer nesting and cover
area for a variety of species, including snakes, small mammals (chipmunks, mice, rabbits,
voles, etc.) and various amphibian species. Newts and salamanders are particularly likely to
find suitable habitat within the stone walls within or near wetlands and watercourses. Insect and
worm populations that are likely to live within the walls provide a food base for many of these
creatures. A total of 12,835 linear feet of stone wall has been identified on this parcel.

Mowed lawn with trees/Paved road/Rural structure exterior

In the southern part of the site, west of Wetland B, is an area that is currently used as a house
site with maintained lawn (Photo 9). Marsh Hill Road borders the property below this house site
(Photo 10). This portion of the site creates edge habitat that is not otherwise available on the
property, and provides a niche for species that are well adapted to suburban environments.
This area includes a variety of native as well as introduced landscape species.
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On-site extent (acreage or lineal feet) of each of the large-scale habitat types described above
is presented in Table 2. Some of the natural and cultural habitat types included in Table 1 are
not present on the subject property, and thus are not presented in Table 2.

Sources: Cronin Engineering P.E. P.C. and  Tim Miller Associates, Inc., 2005

* includes Wetland B and areas of Wetlands A, C and D that are not parts of vernal pools.
** includes house site with maintained lawn

2.0 acresMowed lawn with trees/Paved road/ Rural structure exterior **
12,835 lfStone wall

800 lfStream corridor
0.9 acresVernal pool
4.7 acresPalustrine forested wetland *
8.3 acresHemlock northern hardwood forest
69.6 acresSuccessional northern hardwood forest

Approximate
CoverageHabitat Type

Table 2
Existing On-site Habitat Coverage

Adjacent properties, as stated above, are part of a continuous wooded area that extends from
Peekskill Hollow Road north through extensive areas of Putnam Valley. As on the project site,
the ecotypes on adjacent properties consist primarily of upland forested areas of successional-
and hemlock-northern hardwood forest with confined stream corridors as well as palustrine
forested wetlands in depressional and flat areas, but also include significant areas of rural
development. Other habitats listed in Table 1 that are also present on adjacent properties can
be summarized as:

Reservoir/artificial impoundment - including a large impoundment (incorporated
within NYSDEC Wetland ML-3) on Oscawana Brook and small impoundments and
artificial stormwater basins within the Peekskill Hollow Brook watershed;
Shallow emergent marsh - along Oscawana Brook and Peekskill Hollow Brook;
Brushy cleared land - Portions of adjacent residential properties;
Mowed lawn with trees - Portions of adjacent residential properties;
Paved road/path - Marsh Hill Road, Peekskill Hollow Road, Oscawana Lake Road
and various residential roads;
Rural structure exterior - Houses and ancillary buildings on adjacent residential
properties.

Putnam Valley is known for areas of steep slope with rocky substrates that drain to
depressional areas and drainageways within ridge and valley systems. The Applicant’s
consultants have walked the wooded areas north and west of the site for this and other
projects, and found these forests to be consistent ecologically with the subject property. It is
likely that the distribution of species observed in these areas would be similar to that expected
or observed on the Emerald Ridge site, as described below.

Rare or Unusual Habitat

Correspondence from the New York State DEC Natural Heritage Program indicates that there
are no known occurrences of rare or unusual habitat types on this parcel. A copy of this letter is
attached with this report. However, three wetlands that have vernal pool characteristics were
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investigated on the property, and have the potential to provide habitat for pool breeding
amphibians, as described below.

2:  Threatened, endangered, special concern and focal species

This section provides a list of NYS DEC threatened, endangered, special concern and MCA
related development sensitive focal species7 that are associated with each of the habitats
identified in Section 1, and also provides lists of the wildlife species observed during the
2005-2006 field investigations on the project site. Table 3 presents the list of potential species
that may be present on site or on adjacent properties, based on the defining DEC and MCA
criteria applied. 

While the list of focal species identifies certain species that indicate habitat and conservation
value, surveys were not limited to just these species. Inventories and observations of all species
in all groups were identified and recorded during site walks. Generic field data sheets and/or
tape recordings were used for recording observations, with any and all species observed and
identified being recorded. By using regular trails and transects through the site for general
wildlife observations, all identified habitats on site were surveyed. An aerial photo indicating the
general location of these transects is included with this report.

As described below, very specific surveys were provided for two focal groups. Vernal pool
breeding amphibians and birds were surveyed during separate and distinct survey efforts. Both
groups require special observation methods and timing when compared to the more general
survey efforts for other groups.

Biodiversity Study Report - Emerald Ridge Subdivision

Page 8 of 27

7 The MCA Croton to Highlands Biodiversity Plan identifies focal species as “well-established, locally indigenous 
species,” excluding from consideration “likely migrating individuals, vagrants, or otherwise outlier” species in
an area.



* Includes: barred owl, pileated woodpecker, least flycatcher, common raven, Eastern towhee,       
yellow-throated vireo, black-and-white warbler, worm-eating warbler, blue-winged warbler, chestnut-sided              
warbler, black-throated green warbler, ovenbird, northern waterthrush, Louisiana waterthrush, Kentucky warbler,
hooded warbler, Canada warbler, brown thrasher, wood thrush, veery.
Sources:  New York State DEC; Westchester County Department of Planning; MCA Tech. Paper No. 7.

Upland forests, wetlands, confined stream
corridors

MCA focal speciesInterior forest bird species
*

Upland woods and meadowsMCA focal speciesIndigo bunting
Upland woods and meadowsMCA focal speciesEastern bluebird

Upland woods and meadowsNYS special concern,
MCA focal species

Sharp shinned hawk

Upland woods and forestsNYS special concern,
MCA focal species

Cooper’s hawk
Forests, meadows and brushy cleared landMCA focal speciesRibbon snake
Forests, meadows and brushy cleared landMCA focal speciesRat snake
Forests, meadows and brushy cleared landMCA focal speciesBlack racer

Rugged terrain with open areas of rocky ledges
for basking

NYS threatened,
MCA focal species

Timber rattlesnake

Steep, open rocky terrain in deciduous forestsMCA focal speciesFive-lined skink

Rugged terrain with open areas of rocky ledges
for basking

NYS threatened,
MCA focal species

Fence lizard

Wetlands adjacent to hardwood forests and
meadows, confined stream corridors

NYS special concern,
MCA focal species

Wood turtle

Ponds, meadows, impoundmentsNYS special concern,
MCA focal species

Spotted turtle

Wetlands adjacent to hardwood forests, vernal
pools

MCA focal speciesWood frog

Old second growth forestsMCA focal speciesSlimy salamander
   

Confined stream corridorsMCA focal speciesDusky salamander
   

Forests, wetlandsMCA focal speciesRed-spotted newt
   

Wetlands, hardwood forests, vernal poolsNYS special concern,
MCA focal species

Marbled  salamander
  

Wetlands, hardwood forests, vernal poolsMCA focal speciesSpotted  salamander
   

Wetlands, hardwood forests, vernal poolsNYS special concern,
MCA focal species

Blue-spotted  salamander
   

Wetlands, hardwood forests, vernal poolsNYS special concern,
MCA focal species

Jefferson salamander
   

Moist forest areas with sandy or rock substrateNYS special concern,
MCA focal species

Worm snake
   

Forests, stone walls or rocky surfaceNYS special concernEastern hognose snake
   

Forests, wooded wetlandsNYS special concernEastern box turtle
 

HabitatsStatusCommon name 

Table 3
State Listed Species or MCA Focal Species Potentially Present in On-Site and Adjacent Habitats

3:  Description of Study Methodologies

This section provides a description of the survey methodologies used for the focused extended
biodiversity studies of each wildlife group presented in Table 4. The descriptions provided
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include areas of the site inspected, transect and point survey locations and the time, date and
weather conditions for each survey.

Turning of cover
objects, 15
minute
observations at
specific points
along transects;
observation of
tracks, scat

6:00 am through
10:00 am for at
least two dates,
two hours before
sunset to one
hour after sunset
for at least one
date

March 1 to
October 31 for

direct
observation;

year round for
observation of
tracks, scat,

etc.

Any regional speciesSite-wideMammals

Direct
observation, nest
identification,
song recognition

6:00 am through
9:30 am for at
least two dates,
two hours before
sunset to one
hour after sunset
for at least one
date

Early May to
Early July

Cerulean warbler
Worm-eating warbler
Red-headed woodpecker
Breeding Bird Atlas
species

Site-wideBreeding
Birds

Turning of cover
objects, 15
minute
observations at
specific points
along transects

Late morning to
mid-afternoon;
minimum of three
visits

May 1 to June
30, and

Mid-summer

Eastern box turtle
Eastern hognose snake
Worm snake
Red-spotted newt
Black racer
Rat snake
Ribbon snake

Site-wide

Reptiles,
Non-Vernal

Pool
Amphibians

Flashlight and
dip-net searches
at night,
observation and
photographing of
egg masses and
larvae

Warm rainy
evenings for
breeding, late
afternoon to dusk
for observation of
larvae and
counting of egg
masses;
minimum of three
visits 

March 15 to
April 30

Jefferson salamander
Blue-spotted salamander
Spotted salamander
Marbled salamander
Wood frog

Vernal
Pools in
Wetlands
A, C and
D

Vernal Pool
Amphibians

TechniquesTime of Day

Survey 
Focus Group

Survey Season
Focus Group

Species

Focus
Group

Habitats

Focus
Group

Table 4
Extended Biodiversity Study Schedule and Methods - 2005/6

4: Description and Results of Field Surveys

A variety of wildlife species were observed on the project site during the course of multiple site
visits through 2005-2006 and site specific lists of the species observed are provided on the
following pages in Table 6a (Mammals), Table 6b (Reptiles and Amphibians) and Table 6c
(Birds). The wildlife lists include all wildlife species that were observed during the site visits and
field surveys. Small animals noted on site include rabbits, raccoons, squirrels, chipmunks, and
various amphibians. Deer also utilize the property. The project site is used by numerous
species of birds, particularly those species that utilize closed canopy hardwood forests.

During 2005, site visits were conducted in clear weather on March 17, March 29, April 15, May
19, July 11 and July 20. On four of these days the survey observations were dedicated
specifically to wildlife and bird observation. An amphibian breeding survey was conducted for
the wetlands in rainy weather on the night of April 15, 2005. A site specific bird survey was first
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conducted on July 11, 2005.  Field survey dates assigned during 2005 were consistent with
times of increased wildlife activity. The late spring dates were chosen for observation of nesting
birds, breeding salamanders and other amphibians, spring movement of turtles from winter
hibernaculum and increased activity by mammals during spring mating and rearing of young.
Winter dates were chosen to evaluate the resident bird population and to observe winter signs
of resident mammals. The absence of certain species during field observations does not mean
that those species do not utilize the site.

During 2006, additional habitat assessments and biodiversity surveys for breeding birds and
amphibians were performed according to protocols set forth in the Town of Putnam Valley
“Wildlife Habitat and Biodiversity Assessment Guidelines”. During these surveys, additional
observations were made to document the presence of development-sensitive wildlife species.
These site surveys followed the schedule provided in Table 4, in order to be consistent with the
biodiversity guidelines and appropriate seasonal presence for focal species. The field
investigation methodology included a consideration of available on site habitats to determine
the possible use of the property by State-listed and MCA-focal species.  Late Spring dates were
chosen that would coincide with behaviors such as nesting birds, breeding salamanders and
anurans, dispersion of turtles from Winter hibernaculum and the mating and parenting activities
of mammals.

Additional site visits were conducted at least monthly through November of 2006, thus providing
observations of the site over nearly a two-year period beginning in March of 2005.  

Wildlife Survey TransectsGeneral wildlifeDry, sunny40’s11/20/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny60’s10/25/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny70’s9/27/2006
Wildlife Survey TransectsGeneral wildlifeShowers, overcast60’s8/31/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunnyNot recorded7/24/2006
Wildlife Survey TransectsGeneral wildlifeShowers, overcast90’s6/29/2006
Bird Survey PointsBreeding BirdShowers, overcast55-656/14/2006
Wildlife Survey TransectsSnakesDry, sunny60’s5/30/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny70’s5/24/2006
Bird Survey PointsBreeding BirdDry, sunny55-655/19/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny60’s4/26/2006
Vernal PoolsAmphibiansShowers50’s4/14/2006
Vernal PoolsAmphibiansShowersNot recorded4/3/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny50’s3/30/2006
Vernal PoolsAmphibiansShowersNot recorded3/28/2006
Vernal PoolsAmphibiansShowersNot recorded3/13/2006
Wildlife Survey TransectsGeneral wildlifeDry, sunny40’s3/6/2006
Wildlife Survey TransectsWildlife/BirdsNot recordedNot recorded7/20/2005
Wildlife Survey TransectsBirdsNot recordedNot recorded7/11/2005
Wildlife Survey TransectsWildlife/BirdsNot recordedNot recorded5/19/2005
Vernal PoolsAmphibiansShowersNot recorded4/15/2005
Wildlife Survey TransectsWildlife/BirdsNot recordedNot recorded3/29/2005
Wildlife Survey TransectsWildlife/BirdsNot recordedNot recorded3/17/2005

Area of Site SurveyedSurvey Type
Weather

Conditions
Temp.

(oF)Date

Table 5
Listing and Description of Survey Dates

Emerald Ridge Subdivision
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Mammals 

Observations of mammals were recorded throughout the period of the various site walks,
particularly during those listed in Table 5 as “general wildlife inventory”. Observations were
recorded along the identified transects except when random observations were made in other
areas of the site. As described above, search techniques included overturning deadfall timber,
leaf litter and rock cover as well as identification of tracks, scat, fur remnants and other species
indicators. Table 6a lists the mammals observed during the study period.

Source: Tim Miller Associates, Inc.; 2005, 2006

Habitat type: U - Upland Hardwood Forest, FW - Forested Wetland, W - Standing Water, SC - Stream Corridor,   
                      SW - Stone Walls

XScalopus aquaticusEastern mole
XMephitis mephitisStriped skunk
XSylvilagus floridanus Eastern cottontail

XXSciurus carolinensisGray squirrel
XXTamias striatusEastern chipmunk

XXXProcyon lotorRaccoon
XXOdocoileus virginianus Whitetail deer

SWSCWFWUScientific nameCommon name

Habitat Type

Table 6a
Mammals Observed at Emerald Ridge, 2005 - 2006

Reptiles and Non-Vernal Pool Amphibians

Survey activities for reptiles and non-vernal pool amphibians were conducted in Spring and
Summer months and included the turning over of rocks and fallen wood litter or the disruption of
leaf litter, duff and brush piles, and prolonged observation from several fixed locations within the
site. During the wetlands piezometer surveys, conducted monthly throughout the year,
additional observations of birds and mammals were made. In excess of 40 man-hours were
spent on the site making these observations, which occurred during daylight hours, generally
between 8 am and 6 pm. 

Supplemental field observation methods used on the Emerald Ridge site included walking of
transects through the site and observation of biological indices (scat, prints, carcasses, etc.).
Site surveys did not include trapping, mist netting or other means of live animal collection.
Generally the surveyor used zigzag patterns off of various pathways and ATV trails that
crisscross the site. In this way all gross habitat types throughout the site were covered. Special
emphasis was given to breaks in the overhead canopy that occur along the trails and
associated rock walls on the site where reptiles could bask while remaining within the vicinity of
sheltering rock crevices, as well as in the area of the wetlands where saturated ground could
concentrate amphibians. For example, the flowing streambed portions of Wetland B were
specifically searched during August for stream salamanders, such as juvenile two-lined
salamanders (Eurycea bislineata) that may be commonly observed within perennial streams in
this region during mid- to late Summer. Several hours were dedicated solely to a search for
snakes in June of 2006, but none were observed. One box turtle was observed on the trail
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between wetlands A and B during the taking of routine piezometer measurements on June 29,
2006

A list of all reptiles and amphibians observed on the site during the 2005-2006 surveys is
provided in Table 6b.

Source: Tim Miller Associates, Inc.; 2005, 2006

Habitat type: U - Upland Hardwood Forest, FW - Forested Wetland, W - Standing Water, SC - Stream Corridor,   
                      SW - Stone Walls

XXXRana palustrisPickerel frog
XXPseudacris cruciferSpring peeper
XXRana clamitansGreen frog

XXXXRana sylvaticaWood frog
XXXBufo americanusAmerican toad
XXXXAmbystoma opacumMarbled salamander
XXXXXNotophthalmus virdescensRed-spotted newt
XXXXXAmbystoma malculatumSpotted salamander

XXEurycea bislineataNorthern two-lined salamander
XXXPlethodon cinereusNorthern red-backed salamander

XXTerrapene carolinaBox turtle

SWSCWFWUScientific nameCommon name
Habitat Type

Table 6b
Reptiles and Amphibians Observed at Emerald Ridge, 2005 - 2006

Breeding Birds

Breeding bird surveys were conducted on May 19 and June 14, 2006 between the hours of 5:00
AM and 10:30 AM to identify avian species using the project site. Weather on the dates of the
surveys was fair with mostly sunny skies and temperatures ranging from the high fifties to the
mid-sixties.

Breeding Bird Survey Methodology

In preparation for the breeding bird survey, the Town Wetland inspector was contacted to
discuss survey methodologies. The Town’s consultant recommended the use of the Cornell Lab
of Ornithology’s “Birds in Forested Landscapes” (BFL) survey protocol. This protocol calls for
two separate site visits during which recorded calls of target species are played between an
initial “Observation Period” and a subsequent “Behavior Watch Period”. Recorded calls are
played for one minute followed by one minute of observation then another minute of call
playback followed by a two minutes of observation. While the protocol focuses on target
species, the ten minute Observation and Behavior Watch Periods were used to record all avian
species observed.

The protocol correlates defined forest types and regions with a single “Highest-Priority Species”
and two to three “Other Priority Species”. The site is best classified as an “Eastern Deciduous
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Forest”. The Highest-Priority Species associated with this forest type is the cerulean warbler.
The worm-eating warbler, Eastern wood-pewee and red-headed woodpecker round out the
“Other Priority Species” of the BFL designated Eastern Deciduous Forest. Other resources,
including the Westchester County Endangered Species List, the Breeding Bird Atlas, the
Putnam Valley Biodiversity Assessment Guideline, the  NYSDEC list of Endangered,
Threatened and Special Concern species and the United States Fish & Wildlife Service
(USFWS) list of Threatened and Endangered Species  were consulted to determine the
possibility that the BFL identified species could use the habitat on the site as well as their state
and local status. As a result of cross referencing the lists provided by each of these
organizations it was determined that the bird survey would target the cerulean warbler,
worm-eating warbler, and red-headed woodpecker. The Eastern wood-pewee was not included
as it had been observed on site during an earlier survey.

Based on existing ecological community data from previous site visits including a bird survey
conducted on July 11, 2005 as well as knowledge of alternate bird survey techniques, eight
representative survey points were selected across the site. These points were chosen to
provide data that would represent bird use in all ecological community types found on the
property.  

During the surveys, point counts were performed at a total of nine locations, one more than
originally planned. The extra survey point was added to increase the probability of observing
additional bird species. Point 1 is located near the northwest corner of proposed Lot #4. Point 2
is located in the northwest corner of the Proposed Conservation Easement Parcel south of
proposed Lot #14. Point 3 is located near a northeast property line by proposed Lot #11. Point 4
is located in Wetland C. Point 5 is located in the Proposed Conservation Parcel south of
Wetland C. Point 6 is located in the Proposed Conservation Parcel east of proposed Lot #12 in
the vicinity of Existing Test Well #4. Point 7 is located in the northern end of Wetland B. Point 8
is located in the Proposed Conservation Parcel south of Lot #12. Point 9 is located west of
Wetland A in Lot #9. Photographs were taken from each of the Bird Survey Points to document
the habitat present near each point. These photos are presented at the back of this report.

At each of the data collection points, bird surveys were conducted per the required protocol.
The surveyor recorded all birds heard and/or seen during the Observation and Behavior Watch
Periods of the point counts. Recorded calls and songs of the “Target Species” were played at
each survey point and observations documented. In addition, as the surveyor traveled between
point locations and through the different habitats incidental observations of birds were
documented. The additional data gathered while walking over the site was added to the list of
species observed during the point counts. Birds on the wing were also included in the counts as
"Flyby" to indicate that these individuals were observed passing overhead.

Breeding Bird Survey Observations

A total of 43 bird species were identified either on, adjacent to, or "flying by" the project site
during the formal bird surveys. Of the Target Species, only the worm-eating warbler was
observed on the project site.

Bird species were identified by their calls and/or by visual observation. This typically results in
the recording of a higher proportion of those birds that are more vocal and/or have a loud call
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(e.g. red-eyed vireo and ovenbird) and a lower proportion of those that are not as vocal and/or
have softer or high pitched calls (e.g. black and white warbler and cedar waxwing).

Vocal birds may also be counted in habitats they do not typically use because their calls can
carry for long distances, making it difficult to accurately place their location. During the surveys,
there were occasions on which calling birds were not identified due to such factors as
similarities in the calls of different species, duration of the call or song, or loss of song
characteristics due to distance from the calling or singing bird. 

Empidonax flycatchers were observed during the formal surveys. Identification of these
flycatchers using visual observation alone is extremely difficult due to the fact that all five are
almost identical in appearance. The Peterson Field Guide for Eastern Birds recommends that
surveyors “[i]dentify by habitat and voice.” The empidonax flycatchers observed during the
surveys were not heard calling.

Of the birds identified during the survey, none are listed by the NYSDEC as protected.8

According to the USFWS’s website of listed threatened and endangered species, none of the
observed species are afforded protection at the federal level.9

Table 6c presents the list of birds observed on the site throughout all surveys conducted during
2005-2006. The table is updated from the information provided in the DEIS based on the more
formal breeding bird survey conducted during 2006.  Five of these species were not observed
during the formal bird survey but were incidentally identified during other wildlife and habitat
surveys performed on the site. These species are included in Table 6c and marked with an
asterisk.  
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Table 5c continued on following page.

XXXSitta carolinensisWhite-breasted Nuthatch
XXVireo gilvusWarbling Vireo*
XXXXXCatharus fuscescensVeery

 XCathartes auraTurkey Vulture
XXXXXParus bicolorTufted Titmouse

XTachycineta bicolorTree Swallow*
XMelospiza melodiaSong Sparrow

XXJunco hyemalis  Slate-colored Junco*
 XPiranga olivaceaScarlet Tanager
XPheucticus ludovicianusRose-breasted Grosbeak
X  XXButeo jamaicensisRed-tailed Hawk

XXAgeliaus phoeniceusRed-winged blackbird
XXXXXVireo olivaceusRed-eyed Vireo
XXXXXMelanerpes carolinusRed-bellied Woodpecker
XXXDryocopus pileatusPileated Woodpecker
XXXSeiurus aurocapillusOvenbird

XMimus polyglottosNorthern Mockingbird
XXXXColaptes auratusNorthern Flicker

  XCardinalis cardinalisNorthern Cardinal
 XZenaida macrouraMourning Dove
XPasserina cyaneaIndigo Bunting
XTroglodytes aedonHouse Wren*
XCarpodacus mexicanusHouse Finch*

 XCatharus guttatusHermit Thrush
XXXPicoides villosusHairy Woodpecker

 XDumetella carolinensisGray Catbird
XEmpidonax sp.Empidonax flycatcher

XXXContopus VirensEastern Wood-Pewee
X Pipilo erythrophthaslmusEastern Towhee

XSayornis phoebeEastern Phoebe
XSialia sialisEastern Bluebird
XXPicoides pubescensDowny Woodpecker

XQuiscalus quisculaCommon Grackle
XXBombycilla cedrorumCedar Waxwing

XBranta canadensisCanada Goose
 XMolothrus aterBrown-headed Cowbird

XXXXCyanocitta cristataBlue Jay
 XDendroica virensBlack-throated Green Warbler
XXXXXParus atricapillusBlack-capped Chickadee

 XMniotilta variaBlack-and-white Warbler
X XXIcterus galbulaBaltimore Oriole
X XTurdus migratoriusAmerican Robin
XX Carduelis tristisAmerican Goldfinch
XXXXCorvus brachyrhynchosAmerican Crow

SFFBEDHFFWScientific NameCommon Name
Habitat Type

Table 6c
Birds Observed at Emerald Ridge, 2005 - 2006
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* Species observed during site visits other than the formal bird surveys.
Source: Tim Miller Associates, Inc., 2006

Habitat type: ED = Edge Habitat, FB = Fly by, FW = Palustrine Forested Wetland, HF =
Hemlock Northern Hardwood Forest, SF = Successional Northern Hardwood Forest.
Habitat Type by Survey Point: Point #1 = ED, Point #2 = SF, Point #3 = HF, Point #4 =
FW, Point #5 = ED/SF, Point #6 = SF, Point #7 = FW, Point #8 = SF, Point #9 = SF.

 X  XDendroica petechiaYellow Warbler
XHelmintheros verivorousWorm-eating Warbler
XXXXHylocichla mustelinaWood Thrush
XMeleagris galloparvoWild Turkey

SFFBEDHFFWScientific NameCommon Name

Habitat Type

Table 6c continued
Birds Observed at Emerald Ridge, 2005 - 2006

Vernal Pool Amphibians

Spring vernal pool breeding surveys were conducted in on site Wetlands A, C and D during the
late afternoon and evenings of March 13, March 28, April 3 and April 14, 2006, at a time when
several other sites in Orange, Ulster, Westchester and Putnam Counties were being surveyed
and it was known that both salamanders and frogs were actively breeding within the lower
Hudson River Valley. Surveys were conducted by personnel equipped with flashlights and dip
nets and wearing knee high boots to allow the participants to readily access the full perimeter of
the wetland pools. In addition to observations of adults, the mating calls of frogs and the
identification of egg masses or salamander spermatophores were also reported for each visit. 

Four species of pool breeding amphibians were identified during the course of the Spring
surveys, and one species during Fall surveys, as listed in Table 7. Three of these species are
dependent on vernal hydrology for successful breeding; spring peepers will also utilize
permanently ponded wetlands. Two of these species were mole salamanders, a family of
terrestrial, burrowing salamanders that includes several common to uncommon species
throughout New York and across the United States.

Source: Tim Miller Associates, Inc., 2005-2006.

Direct observation of Fall nesting
female; larvae during Winter and
Spring surveys

Wetlands C and DFall
Ambystoma
opacum

Marbled
Salamander

Direct observation of adults and egg
masses (one egg mass observed in
Wetland A)

Wetlands A, C and DSpringAmbystoma
maculatum

Spotted
salamander

Direct observation of adults, or mating
callsWetlands A, C and DSpringHyla cruciferSpring peeper

Direct observation of adults, or mating
calls, or egg massesWetlands A, C and DSpringRana sylvaticaWood frog

Method of Identification
 Location
 Observed

Breeding 
Period

Scientific
Name

Common
Name

Table 7
Observed Pool Breeding Species at Emerald Ridge
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Wetland A

In Wetland A, sporadic calls of wood frogs and Spring peepers were noted, although no
breeding individuals were observed. One wood frog egg mass and one spotted salamander egg
mass were observed in Wetland A on April 3, 2006. By way of reference, vernal pools that were
surveyed during the same period (including Wetlands C and D on the Emerald Ridge site, as
well as in southern Ulster and Orange County) had readily observable aggregations of breeding
spotted salamanders and multiple egg masses present, so the surveyors are confident that the
timing of the surveys at Emerald Ridge was appropriate for this year. While some evidence of
vernal hydrology at Wetland A was observed during the March and April surveys, no evidence
of amphibian activity was observed. 

As described below in the discussion of the hydrology study performed for the site, Wetland A
has only one small area where significant pooling occurs (an area approximately six feet by
twelve feet), and the surface wetland hydrology dries up well before the requisite time period for
maturation of the larvae to a terrestrial phase. In the two years of observations, Wetland A had
only marginal hydrology for the needs of the target species (ambystomid salamanders), and the
standing surface water had dried up by mid-May. Thus it is the conclusion of this study that
Wetland A does not have suitable hydrology to support a viable population of ambystomid
salamanders, although it was observed that one individual did attempt egg laying in the isolated
pool.

Further indirect evidence of the lack of mole salamander larvae in Wetland A during these
surveys was the high density of mosquito larvae that occupied the pools until they dried up in
late Spring. Had mole salamander larvae been present, it would be expected that their
predation could have maintained the population of mosquito larvae at lower densities. Notably
lower densities of mosquito larvae were observed in the pools of water at Wetlands C and D
where some breeding success of both spotted salamanders and marbled salamanders was
observed this year.

Wetland B

In Wetland B, isolated pockets of water were observed adjacent to the main stream flow in this
flowing wetland, however, no breeding amphibians were noted during the Spring surveys.
During subsequent site walks by early- to mid-May, the water pockets were dry indicating that
the hydroperiod for these small pools was not long enough to sustain egg laying, hatching and
larval development for vernal pool amphibians.

Wetland C

In Wetland C, a single seasonal pool of water was present during periods of high water table.
This pool was confined narrowly within the delineated boundary of the lower portion of this
wetland and was the observed site for adults and larvae of several vernal pool breeding species
(Table 7). This pool had up to 14 separate wood frog egg masses during the 2006 survey. The
main pool, with a maximum estimated depth of up to 18-24 inches, was persistent from late Fall
through early Summer, although it fragmented into numerous smaller pools as the water table
descended. During the 2006 surveys, some eggs masses were observed to be stranded and to
dry up as some of the fragmented pools became desiccated. More than 25 individual spotted
salamanders were observed during the two April surveys, with numerous egg masses observed
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before and after these dates. In addition, marbled salamander larvae were observed in the
pools on all survey dates. The marbled salamander is a state listed species of special concern.

Wetland D

In Wetland D, a single seasonal pool of water was present that was confined broadly within the
delineated boundary of the lower portion of this wetland. This pool, also with an estimated depth
of up to 18-24 inches, was persistent from late Fall through early Summer and was the
observed site for adults and larvae of the same vernal pool breeding species observed in
Wetlands C (Table 7), including marbled salamanders. Spotted salamander adults, seen in this
wetlands only on the final night of the 4-day survey, were observed in greatest numbers within
this wetlands during the Spring 2006 surveys. Fewer egg masses were observed within this
pool than within adjacent Wetlands C and, of the four wood frog egg masses observed here in
2006, three became stranded on dry ground and desiccated during the transient low water
levels observed in late March. Specimens of an invertebrate vernal pool inhabitant, the
fingernail clam (Family Sphaeriidae) were found in the surface sediment of this wetland as it
dried.

5: Specific Analysis for Potential Use by Rare or Endangered Wildlife Species

According to the NYSDEC Natural Heritage Program, there are no records or rare or
endangered wildlife species known to inhabit the site or nearby areas. On-site observations are
consistent with this assessment, with some caveats as described below.  

The USFWS has identified the potential for the Federally- and State- listed endangered Indiana
bat to occur within the proposed project area as it “...is approximately 16 miles of known roost
sites and approximately 37 miles from known hibernacula...”. In addition, the Federally
threatened and State endangered bog turtle may be found in the vicinity of the project site.

Bog Turtle

A thorough visual inspection of the site was performed to determine the presence or absence of
the three (3) criteria identified as key indicators of bog turtle habitat in the USFWS Phase I
habitat assessment protocols11, namely: suitable hydrology, suitable soils, and suitable
vegetation. 

Definitions of Suitable Criteria for Bog Turtle

The various indicators used to assess the presence or absence of the three criteria are based
in part on information provided in the USFWS habitat assessment protocols. However, these
indicators were expanded based on the surveyor's experience with this species and its habitat. 

Definitions of suitable criteria are as follows:

• SUITABLE HYDROLOGY:  Suitable hydrology is considered to be present if the wetland
contains clear, cold surface water typically between 0.5 to 6 inches deep (may be
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greater than 6 inches deep in some areas). This surface water occurs in small pools and
hollows between tussocks and in slow-moving rivulets. These rivulets may be natural
topographic features or the result of repeated travel by larger animals (i.e. deer runs). In
many sites, these small hydrological features coalesce to form small discharge streams.
In southeastern New York, ideal bog turtle habitat is frequently associated with the
discharge of alkaline (calcareous) groundwater. In drier months, much of the wetland
may contain only saturated soils with standing water confined to spring heads.

• SUITABLE SOILS:   Suitable soils are considered to be present if the soil is soft, deep
and mucky enough to permit burrowing by the bog turtle. Soils can be either mineral
soils that have a mucky surface horizon or highly organic (muck and peat) soils. Suitable
soils are typically classified as somewhat poorly drained, poorly drained, or very poorly
drained. In southeastern New York, suitable soils are frequently derived from calcareous
(lime rich) glacial till and outwash and have a circumneutral to alkaline pH between 6.6
and 8.4. Typical soil series found at known bog turtle sites in the Hudson Valley include:
Sun silt loam, Wayland silt loam, Canandaigua silt loam, Palms muck, and Carlisle
muck. A deep, soft substrate is critical for winter time hibernation and aestivation during
extreme summer time heat. 

• SUITABLE VEGETATION:   Suitable vegetation is considered to be present if the wetland
has an open canopy formed by low growing plants that allow sunlight to reach basking
surfaces. The dominant species include tussock forming grasses, sedges, and moss. In
ungrazed wetlands, short shrubs less than two (2) feet tall may be relatively abundant
and areas of taller shrubs and young trees can occur in small patches. Bog turtle habitat
often occurs within a wetland complex comprised of forested or shrub swamp and open
emergent plant communities. These open, tussocky plant communities are crucial for
bog turtles as they provide key spring time basking and nesting habitats. 

In the mid-Hudson valley, bog turtles are frequently (but not always) associated with the rich
sloping fen, rich graminoid fen, and rich shrub fen plant communities12. Bog turtle habitat may
also include other plant communities such as wet sedge meadows, shallow emergent marshes,
inland poor fens and openings within shrub bogs. What each of these communities has in
common is a relatively open canopy with at least some areas dominated by low, tussock
forming graminoid species. 

None of the wetlands within the project area meet these specific criteria and thus no habitat in
the project area would be designated as “critical habitat” pursuant to the Endangered Species
Act. The current field surveys found no bog turtle habitat on the site. 

Indiana Bat

The site does contain limited potential roosting/maternity trees (trees with exfoliating bark
and/or split branches or trunks) and limited potential foraging habitat (upland forest canopy) that
could accommodate Indiana bats. Potential roosting/maternity trees are few and far between on
the subject site (this species generally roosts in several trees in relatively close proximity over
the summer months) and have little direct exposure to solar radiation (roosts warmed by
sunlight are preferred to those in the shade) with the exception of the trees along the extreme
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southwest property boundary. Although not preferred habitat, Indiana bats do forage in upland
forest canopies, with which the site is over 75% covered. Additional foraging habitat in the
immediate vicinity of the project site includes the early successional old field immediately
adjacent to the extreme southwest property boundary. 

During a habitat assessment in March of 2006, detailed observations were made regarding the
numbers of potential maternity/roosting trees on the Emerald Ridge property, and their location
relative to solar exposure and other habitat requirements. Special care was taken to search for
black locust (Robinia pseudoacacia), shagbark hickory (Carya ovata) and standing dead trees,
which are the preferred trees used due to the overhanging or peeling bark.

Only a very small number of shagbark hickories were observed (n=21), with five of the trees
being less than 6 inches in nominal diameter. No black locusts were observed, and standing
dead trees are uncommon. The conclusion of this site evaluation is that the site has a very low
probability of supporting Indiana bats, but that some potential roosting trees do exist. Most of
these trees lie outside of the proposed limits of disturbance, as described below.

New York State Listed Species

In addition to the two species discussed above, habitat assessments for other state listed
species were also conducted. The habitat and wildlife investigations employed a series of
random/zig-zag transects with observation, listening, and/or ground searches being conducted
as site specific features changed along the walking transect route (i.e. upland hardwood forest
to forested wetland, to stream corridor, etc.). The route of the transects generally followed the
existing trail network on the site.

The random nature of these transects allowed the investigator to observe and actively
investigate features of interest along the way. This tactic also allowed data to be collected from
a greater variety of micro-habitats.

The site was examined for potential use by a number of rare, endangered or protected species,
as listed by the NYS DEC. Based strictly on the wooded nature of the property and the
existence of identified wetland areas, habitat potential for the following species listed by the
State as endangered or threatened was analyzed:

Bog turtle -  Endangered
Mud turtle - Endangered
Tiger salamander - Endangered
Northern cricket frog - Endangered
Fence lizard - Threatened
Timber rattlesnake - Threatened

Habitat potential for the following species and groups of special concern and regional
development-sensitive focal species was also evaluated:

Spotted turtle
Wood turtle
Eastern box turtle
Eastern hognose snake
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Worm snake
Black racer snake
Rat snake
Ribbon snake
Jefferson salamander
Blue spotted salamander
Dusky salamander
Slimy salamander
Five-lined skink
Cooper’s hawk
Interior forest bird species.

Several of these species were eliminated from consideration due to the lack of known
populations in Putnam Valley specifically or Putnam County generally:

Mud turtle - north of its known range, lack of open field areas, lack of suitable open
water
Tiger salamander - north of its known range, confined to eastern Long Island
Northern cricket frog - requires a sunny pond, known only in the Hudson Highlands and
Shawangunk area (Catskills)
Timber rattlesnake - known in higher altitudes, rugged terrain with open areas of rocky
ledges for basking

Habitat conditions available on the site (forested upland and wetland, stream corridors, stone
walls) were then considered and several species eliminated from consideration.

Spotted turtle - lack of suitable open water and basking areas
Wood turtle - lack of suitable stream corridors with sandy banks and overhangs, open
meadows for nesting and foraging. Wood turtles are known to occur in the Peekskill
Hollow Brook corridor
Fence lizard - similar to Timber rattlesnake for terrain and basking, does not prefer
closed canopy woodlands
Dusky salamander - Not found on site, lack of suitable stream habitat
Slimy salamander - Not found on site, lack of suitable forested habitat
Five-lined skink - Not found on site, lack of suitable steep rocky habitat

Regarding the potential presence of bog turtles, as described above the closed canopy of the
forested wetlands on site and the lack of open fen habitat would not provide the necessary
basking and nesting opportunities for this well-studied and surveyed species. There are no
suitable corridor connections to other sites that may support bog turtles.

Evaluations of site specific requirements were then conducted for the remaining State listed
species (Eastern box turtle, Eastern hognose snake, worm snake, marbled salamander,
Jefferson salamander, blue-spotted salamander) and MCA development-sensitive focal
species.

Snakes

Biodiversity Study Report - Emerald Ridge Subdivision

Page 22 of 27



There is the possibility that habitat on-site could support the Eastern hognose snake
(Heterodon platyrhinos). This species is listed by New York State as being a species of special
concern (NYSDEC, 2001), although it is identified as being locally common in Westchester
County. It is a highly secretive species that may utilize the stone walls and wooded areas of the
site for cover and feeding. Since this species also is adaptable to new fields, pastures and
suburban areas, the proposed residential development, which will impact approximately 16
percent of the property, should not result in a significant adverse impact to the hognose snake,
if in fact it is present on this site.  

A similar situation exists for the Eastern worm snake (Carphophis amoenus). The worm snake
inhabits moist wooded areas with sandy or rocky substrate, often burrowing underground for
long periods to avoid dry surface conditions. Its main food sources are earthworms and
salamanders, which are plentiful on this site along the stream corridors and within the existing
stone walls. If there is a population of worm snakes on this site, they are likely to avoid the
areas of new development but should otherwise be unaffected by site development in the long
term. In the short term, site excavation and blasting may cause some individuals close to areas
of disturbance to relocate temporarily. Large open space areas will remain around the perimeter
of the site, adjacent to the stream corridors and on the parcels to the north, providing space for
temporary movement if required. No worm snakes were observed during on-site field
investigations.

There is the possibility that habitat on-site could support black racer, rat or ribbon snakes,
although none were observed during the on-site field investigations for reptiles, nor observed
incidental to the other surveys.

Mole Salamanders

Detailed description of surveys for ambystomid salamanders are described above.

Turtles

 As noted above, one Eastern box turtle was observed on the site, between Wetlands A and B.
Eastern box turtles occupy the woods of this site although the population may be low, as
reflected by the single observation over two years of survey activity. It is primarily a terrestrial
turtle, although it may use stream beds or shallow ponds during the hot summer months. The
major threat to box turtles appears to be pesticide poisoning and collection as pets and it has
only recently been listed as a State species of special concern

 Birds

Of the NYS listed birds cited in the MCA Croton-to-Highlands Biodiversity Plan, only one
species, Cooper’s hawk might be expected to occupy the habitats present on the project site.
The species was not observed during the on site field investigations. The MCA general list of
development-sensitive species provided in the Biodiversity Plan does include twenty-two interior
forest species that also might occupy the project site forests and wetlands areas. Of these
twenty-one species, 9 were observed during the 2005-2006 field investigations (Table 6c).

Table 8 and Table 9 present the state listed and/or MCA Focal species that were observed on
the site throughout the two years of wildlife survey activities.
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Source: Tim Miller Associates, Inc., 2005-2006.

Wetlands C and D

January,
March, April,
September

2006

Ambystoma opacumMarbled Salamander

Wetlands A, C and DMarch/April
2006Ambystoma maculatumSpotted salamander

Wetland AMay, August
2006Notophthalmus virdescensRed-spotted Newt

North end of Wetland BJune 2006Terrapene carolinaEastern Box Turtle

Wetlands A, C and DApril 2006Rana sylvaticaWood frog

 Location
 Observed

Dates
Observed

Scientific NameCommon Name

Table 8
State Listed and other Focal Species Observed - Non-Avian Species

* Includes the MCA Focal Species least flycatcher.
Source: Tim Miller Associates, Inc., 2005 and 2006

Habitat Type by Survey Point: Point #1 = ED, Point #2 = SF, Point #3 = HF, Point #4 = FW, Point #5 = ED/SF,
Point #6 = SF, Point #7 = FW, Point #8 = SF, Point #9 = SF.

Habitat type: ED = Edge Habitat, FB = Fly by, FW = Palustrine Forested Wetland, HF = Hemlock Northern
Hardwood Forest, SF = Successional Northern Hardwood Forest.

86/14/06Helmintheros verivorousWorm-eating Warbler

1, 2, 3, 4, 5, 6, 7, 8
and 9

7/11/05, 5/19/06 &
6/14/06

Hylocichla mustelinaWood Thrush

1, 3, 4, 5, 6, 7, 8 and
9

5/19/06 & 6/14/06Catharus fuscescensVeery

5 Flyby and 85/19/06 &  6/14/06Dryocopus pileatusPileated Woodpecker

2, 3, 4, 8 and 9
7/11/05, 5/19/06 &

 6/14/06
Seiurus aurocapillusOvenbird

15/19/06Passerina cyaneaIndigo Bunting
75/19/06Empidonax sp.Empidonax flycatcher*
66/14/06Pipilo erythrophthaslmusEastern Towhee
15/19/06Sialia sialisEastern Bluebird
65/19/06Dendroica virensBlack-throated Green Warbler
67/11/05 & 6/14/06Mniotilta variaBlack-and-white Warbler

Observed at 
Bird Survey Point

Dates ObservedScientific NameCommon Name

Table 9
State Listed and other Bird Focal Species Observed
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6: Habitat Management Plan

In summary, the biodiversity study completed for the proposed Emerald Ridge subdivision
identified 11 bird species and 5 non-avian animal species that are listed as focal species or
New York State listed species of special concern. 

The non-avian species include three species that are vernal pool breeders, a terrestrial newt
and a terrestrial turtle. These species are listed above. Of the vernal pool dependent species,
all three were observed within wetlands C and D, which will not be disturbed and will be
preserved within a large open space parcel. Wood frogs and one spotted salamander were
observed within Wetland A, which will also be preserved within a conservation easement. It is
noted that the spotted salamander, while a focal species on the MCA lists, is not a state listed
species of special concern. Eastern newts were also observed in Wetland A.

The Eastern box turtle was observed on the north edge of Wetland B on a late spring day. As
shown on the accompanying aerial photo, this individual was located outside of the limits of
disturbance for the proposed development. However, the box turtle is a highly mobile animal,
and will not be restricted to only those areas shown as outside of the limits of disturbance. Thus
mitigating measures for the preservation of habitat and wildlife corridors are proposed as
described below.

For the bird species, nine species identified as preferring interior forest habitats were observed.
Of these species, four were observed throughout the site (ovenbird, veery, pileated woodpecker
and wood thrush), including the eastern portion that will be preserved in the open space parcel.
Four species (worm-eating warbler, black and white warbler, black throated green warbler and
eastern towhee) were only observed once, in areas of the site that will not be disturbed. The
least flycatcher was observed along the eastern edge of Wetland B, which will also be
preserved within a conservation easement. Since the largest part of the site that is to be
preserved, more than 31 acres in the eastern part of the site, is suitable habitat for the interior
species, and large areas of woodlands will remain on the adjacent parcels, it is not expected
that there will be a long term impact to avian focal species as a result of this development.
While certain individuals might be displaced, the populations using this site will not be affected
by the proposed development.

The two remaining focal species, eastern bluebird and indigo bunting, were observed along the
edge of the meadow area west of the site, which will not be disturbed.

Based on the findings of this ecological assessment, the applicant has revised the proposed
subdivision layout to preserve important areas of wildlife habitat and maintain corridors between
similar habitat types. 

This site is part of a continuous wooded area that extends from Peekskill Hollow Road north
through extensive areas of Putnam Valley. The ecotypes consist primarily of upland forested
areas with stream corridors, as well as the formation of wooded swamps in depressional and
flat areas. Putnam Valley is known for areas of steep slope with rocky substrates that drain to
depressional areas and drainageways within ridge and valley systems. The Applicant’s
consultants have walked these wooded areas north and west of the site for this and other
projects, and found these forests to be consistent ecologically with the subject property, so it is
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likely that the distribution of species is similar to that observed or expected on the Emerald
Ridge site, as described above.

The proposed project as revised will result in the loss of approximately 12 acres of the roughly
77 acres of forested habitat on-site and hundreds of acres of contiguous adjacent habitat
off-site. Long term impacts to wildlife species on this site as a result of the project relate to
fragmenting of the existing closed canopy of the site and the disturbance of possible wildlife
corridors. With the reduction in overall site disturbance, and the large expanses of open space
that will be preserved, fragmentation is not expected to be a concern except in that area
between Wetlands A and B. Several measures are proposed to mitigate these potential
impacts.

As noted above, the project site is not located within or immediately adjacent to any of the
“biotic planning units” (BPU) or biodiversity corridors identified in the Croton-to-Highlands
Biodiversity Plan. The vast majority of recommendations for land preservation and local land
use planning made in the plan focus on the steps and procedures municipalities can take to
promote the protection of biodiversity. One of the recommendations for land preservation made
in that plan, the use of conservation easements, has been proposed as part of the project. 

With the revised plans, large areas of conservation easement and dedicated open space are
proposed for portions of the site that contain wetlands and wetland buffer areas, as well as
entire wooded upland that makes up the eastern part of the site. These conservation
easements are proposed to accommodate the movement of wildlife within the project site as
well as to the adjoining open space lands to the north, east and west. These wildlife corridors
would allow for ease of movement for indicator species between areas that contribute to the
biodiversity of this area of the Town, including Peekskill Hollow Brook and the large wetland
area that extends off-site to the north of the project site. The land to the north that would
continue the system of open space on the project site is part of the Floradan Estates
community and provides habitat for a variety of species. The boundaries of these conservation
areas where they exist on individual parcels will be demarcated with split rail fencing, boulders
or other manner as deemed appropriate by the Planning Board. 

As part of the plan to provide easements for preservation of important site habitat, an open
space parcel will be preserved in the eastern part of the site. This parcel will be 31 acres in
size, and include all of Wetlands C and D as well as extensive buffer areas around these
wetlands.

Wetland B will also be preserved within an easement area, with a connection to the open space
parcel for continued wildlife movement. Buffers are also preserved, and in some areas
expanded within the easement.

At Wetland A, the entire wetland and majority of the adjacent area will be preserved in
conservation easement. One boundary of that easement area is an existing stone wall that will
be preserved, thereby also preserving this habitat feature known to be used by amphibians,
reptiles and small mammals. The easement extends to the “point” at the northern property
boundary, ensuring a long term connection to the off site woodlands and wetlands to the north.

In addition, areas between houses will remain undisturbed wherever possible, thereby affording
species more tolerant of disturbance and development the ability to travel between remaining
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suitable habitat. These routes would require landbound wildlife to cross the lightly used
residential road. With the revisions to the subdivision plan and the elimination of all the eastern
lots, a corridor more than 300 feet wide will be maintained between Wetland B and the
preserved wooded interior on the new open space parcel. This does not account for the
additional off-site wooded areas just south of this connection, which makes the total corridor
more than 600 feet wide. Regarding the connection between Wetland B and the wetlands and
wooded areas off site to the north, there will be alterations in this area, as shown on the
subdivision plans. Approximately 800 linear feet of road and five residences will be constructed
in this area. This is unavoidable, particularly with the overall reduction of the project, and this is
prime upland area for residential development. The potential impacts for this construction will
be mitigated with the use of “Cape Cod” style curbing, which will allow for the passage of
smaller wildlife without interruption by hard, steep granite or asphalt curbing. 

The individual residences are placed more than 200 feet apart, and the road will not be lit, so
that wildlife moving at night will not be distracted or intimidated by artificial lighting. With only
seven houses using this section of road, there will not be enough traffic to create a significant
impediment to wildlife movement, and not a long enough stretch of straight road for vehicle
speed to be an issue. 
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2)  Hemlock northern hardwood forest.      
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4) Vernal pool – Wetlands “D”. 
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6) Vernal pool – Wetlands “A”. 
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8)  Stone wall.  
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10) Paved road/path (Marsh Hill Road). 
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12) View From Birding Survey Point #2 (BS#2). 
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14) View From Birding Survey Point #4 (BS#4). 
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16) View From Birding Survey Point #6 (BS#6). 
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18) View From Birding Survey Point #8 (BS#8). 
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Wetland Hydrologic Analysis
Existing and Proposed Conditions Wetlands A and B 

Emerald Ridge Subdivision

Hydrographs for existing and post-development hydrologic conditions to two of the existing site
wetlands at the proposed Emerald Ridge were prepared by consultants for the applicant.
These hydrographs, included at the end of this appendix, are based on the following references
and analysis:

1) Calculation of the runoff curve number in the existing and proposed conditions, based on
the TR-55 analysis provided by the project engineer,

2) Two years of in situ piezometer data,
3) Ten years of daily precipitation data provided by the New York City Department of

Environmental Protection, 
4) Soils loss data based on the Westchester and Putnam County Soil Survey, and site specific

soils data following independent analysis by a certified professional wetland scientist and
staff geologist.

5) Pan evapotranspiration data for New York State
6) “Planning Hydrology for Constructed Wetlands”, by Dr. Gary Pierce (Wetland Training

Institute, 1993).

Hydrographs were prepared for Wetland A individually, and for the northern and southern
portions of Wetland B separately. Wetlands A and B are in separate and distinct watersheds,
as shown on the attached watershed map, and are not connected hydrologically. For the
proposed conditions, the new road is proposed for the low ridge between the two wetlands, and
will not block any flow conveyed between the two. The main body of Wetland A discharges to a
narrow intermittent swale to the north; this flow is absorbed into the ground before the wetland
leaves the site. Wetland B collects flows in a narrow channel and ultimately is tributary to the
Peekskill Hollow Brook to the south.

Wetland B differs topographically at its north end, which is relatively flat, from its south end,
which is more sloped and has a more well-defined channel. The watershed boundaries included
in this analysis considered the entire watersheds draining to the wetlands, including those areas
in the proposed conditions that drain to and through the proposed detention basins.
Hydrographs were not prepared for Wetlands C and D, which are far from the proposed
development area and are not affected by any change to their respective watersheds. This
analysis was prepared by Mr. Steven Marino, PWS, of Tim Miller Associates, based in part on
the Rutgers Cook College “Freshwater Wetlands Construction Course”.  The Rutgers course
has been taught by Mr. Mallory Gilbert, PWS, CSS, for the past ten years and is the first course
of its kind taught in the U.S. to incorporate reference hydrologic analysis and preparation of
wetland-specific hydrographs in wetland construction planning design and functional analysis.
The hydrology portion of the course is based in part on “Planning Hydrology for Constructed
Wetlands”, by Dr. Gary Pierce (Wetland Training Institute, 1993). The hydrographs were
prepared in the following manner.

Hydrologic Inputs

Using the TR-55 method, curve numbers were established for the individual watersheds
draining to each of the components of the site wetland in both the existing and proposed
condition.  The data presented in Table 1 was used for calculating runoff.
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Source: Cronin Engineers, Tim Miller Associates, Inc.

1 - calculated based on soil permeability and vegetative cover type
1.34606.6Proposed
1.34606.6Existing

Wetland B
(south)

2.196131.3Proposed
2.195631.1Existing 

Wetland B
(north)

0.64594Proposed
0.64594.1Existing

Wetland A

Size of Wetland in
Watershed (ac.)

Runoff Curve
Number1

Watershed Area
(ac.)

Table 1
Hydrologic Input Data - Central Wetland Corridor

These curve numbers only show minor changes, if any, as shown on the attached TR-55 data
sheets. The size and cover type changes of the watersheds are not significant enough to
significantly change the curve numbers. 

Monthly runoff in inches was calculated based on the curve numbers presented in Table 1 and
the number of storm events calculated to generate runoff over a ten year period. The following
formula from TR-55 was used:  

Q = (P - 0.2S)2

 (P + 0.8S)

where Q equals runoff in inches, P equals rainfall in inches, and S equals the potential
maximum retention after runoff begins (Urban Hydrology for Small Watershed, SCS, 1986).
Multiplying this runoff calculation by the acres of each watershed resulted in the total
runoff during the ten year period, which was divided by the number of years to calculate an
average runoff per month to the reference wetland areas..  To be more conservative in this
calculation, only 50 percent of this runoff total was added to the water budget (based on the
assumption that TR-55 runoff calculations tend to overestimate runoff as a safety factor for
sizing of engineering structures).

This average runoff was then distributed uniformly over the area of the wetland in each
sub-watershed.  The proposed condition for each wetland considers grading changes to the
drainage divide upgradient of the wetland.

All direct precipitation landing on the wetland was considered to be part of the positive monthly
hydrograph calculation, as was the distributed runoff.  (For example, three inches of
precipitation in any given month would be three inches deep over the entire wetland area.
Additional volumes generated by runoff were then added to the precipitation depth to generate
total positive monthly hydrologic input.)
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Hydrologic Losses

Losses to the water budget were calculated using pan evaporation losses and soil infiltration
losses.

Soil infiltration losses for each individual wetland were assumed according to existing conditions
and soil survey data. Soil losses were assumed to be 6 x 10-6, or approximately six inch per
month. This conclusion was based on direct observation of site soils and review of soil survey
results. These observations confirmed the slow permeability reported in the Westchester
County Soil Survey for the soils found within the wetlands on this site.

Rates of pan evaporation loss were used because of the inconsistency of data reported in the
literature for evapotranspiration in various vegetated wetland systems.  It is generally
considered that wetland evapotranspiration is approximately 80% of Class A pan evaporation,
regardless of the vegetative cover type. Hammer (1989) and others cite a number of studies
and literature reviews that conclude that the type of vegetative cover is not a strong factor in
water loss determination from wetland areas.  Using pan evaporation therefore provides a more
conservative estimate (slightly higher) for evapotranspiration loss.

Piezometers

The annual cycle of water levels was observed in the four site wetlands over the interval from
March, 2005 through November, 2006.  To collect this data, open-ended 2-inch PVC pipes with
screened bottoms were installed into the soils within each wetlands. Recordings were made
monthly of the depth to the water table within these monitoring wells by using an electronic
water level indicator (Slope Indicator Co. Model 51453). Wetlands A, C and D were monitored
through the use of a single well. Wetlands B, due to its sloping gradient and shallow, active
watercourse during most of the year, was monitored by two wells, one at the upper portion of
the wetlands and one at the lower portion of the wetlands, near to the point at which the
wetland continues off of the property. 

The monitoring results show that Wetlands A, C and D exhibited vernal pool seasonality with
periods of inundation in the early Winter through early Summer, followed by significant
drawdown and surface drying of the pools during Summer through Fall months. During 2006,
each of the wetlands water tables became temporarily depressed by March, following
historically low rainfall for that month. All four wetlands became dry during the Summer months,
with piezometer readings showing the water table had dropped below the bottom of each of the
sampling wells by July, 2006. As shown on the chart, Wetland A dried out a month or so before
Wetlands C and D, and never reached the same levels of inundation.

The data collected during the piezometer monitoring for Wetlands A and B are presented as a
separate curve on each of the attached hydrographs.

Hydrographs

As seen in the attached figures, the generated hydrographs for existing and proposed
development conditions for each individual wetland in the system are essentially the same
(Figures 1 to 3).  These figures show what is considered a typical hydrograph for palustrine
wetlands in the northeast, with seasonal inputs higher than losses from October through April
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and drawdown due to increased ET and less frequent rain events through the summer. No
impact to the wetlands are anticipated due to changes in site hydrology, considering the minor
changes in the watershed characteristics between the pre- and post-development conditions. It
is noted that the hydrographs closely track the piezometer readings, generally validating the
model and the parameters used in the model calculations. 

For the north end of Wetland B, the piezometer readings show the wetland to be slightly drier
than the model predicts (three to five inches during the growing season), which is likely caused
by the existing channel in the wetland that serves to drain off excess hydrology as baseflow
faster than the model could predict. In Wetland A, the hydrograph shows less inundation in the
wetland than observed in the piezometers during the winter months. One possible explanation
for this discrepancy is that frozen soil conditions reduce the soil loss component in the wetland
during this time of year, preventing the predicted infiltration and perching the water table for the
winter. 

All calculations and parameters used in this analysis are attached.
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Appendix L

SEQRA Resolution
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