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Environmental, Planning, and Engineering Consultants
34 South Broadway
Suite 401
White Plains, NY 10601
tel: 914 949-7336
fax: 914 949-7559
www.akrf.com

Memorandum
To:

Town of Philipstown Planning Board

From:

Graham L. Trelstad, AICP

Date:

November 6, 2017

Re:

EAF Review – Hudson Highlands Reserve Conservation Subdivision Application

cc:

Applicant; Ron Gainer; Glenn Watson

AKRF, Inc. has reviewed the Full Environmental Assessment Form (FEAF) binder for the Hudson
Highlands Reserve Conservation Subdivision (“the project”) dated October 5, 2017 against our prior review
memos dated June 30, 2017, July 12, 2017, and July 18, 2017. This memorandum conveys our comments
on the FEAF. A separate memorandum conveys our comments on the Traffic Impact Study.
Our comments are organized following the format of the FEAF and also following our prior review memos.
Where any clarifications need to be made with respect to answers in EAF Part 1, the applicant can include
a more detailed description or clarification in EAF Part 3.
EAF PART 1
•

D.1.b.b: The applicant has updated the calculation of total acreage to be disturbed pursuant to AKRF’s
July 12, 2017 memo. The previous estimate of 31.6 acres has been increased to 45.8 acres. However,
the applicant should further confirm or clarify this estimate as the EAF at E.1.b notes a total change of
46.2 acres between forested lands and meadows. (45.8 acres is also reported at E.2.n).

•

D.2.b: The applicant has changed the response here from “No” to “Yes,” but has not indicated which
wetland or waterbody would potentially be affected (i.) or how the project would affect that waterbody
or wetland (ii.). The applicant has also indicated at (iii.) that the project will result in disturbance to
bottom sediments, but has not provided additional description.

•

D.2.d: We note that the date at D.2.d.iv has been changed from 10/2/2017 to 12/2/2017. This may be
simply a typographical error, but should be confirmed.

•

D.2.e: The applicant has appropriately added a note at D.2.e.ii that the equestrian center, and its manure
management system, may contribute point sources of stormwater runoff and has referred the reader to
information contained in Part 3.

•

D.2.h: The applicant has increased the estimate of methane generation from the equestrian center from
0.8 metric tons per year to 0.9 metric tons per year and has noted that “As indicated in Attachment 1
horses are ‘only weak contributors to global warming.’”
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•

D.2.m: The applicant has indicated that, with respect to construction noise, “Except for construction of
entry road, construction activities are well within property.” (Additional information on construction
noise is provided in Part 3).

•

D.2.r: The applicant has provided a manure management plan as Attachment 21.

•

E.2.b: The applicant has updated the estimates of changes to acreages of forested, meadow, and other
(landscaping) areas from the previously submitted EAF Part 1. The applicant should confirm
consistency of changes in the forested and meadow acreage per D.1.b.b (above).

EAF PART 2
The applicant completed a Part 2 that had a number of differences from the adopted Part 2 prepared by the
Planning Board. Since it is the Lead Agency’s responsibility to complete Part 2 of the EAF, the applicant
should provide the Part 2 reviewed at the July 13, 2017 Planning Board worksession and adopted at the
July 20, 2017 Planning Board meeting. No modifications to the adopted Part 2 should be made by the
applicant.
EAF PART 3
The applicant has provided an updated Part 3 to reflect the adopted Part 2, however some issues are still
outstanding. In addition to addressing the comments below, we suggest that the applicant provide page
numbering of Part 3 to ease in the Board’s review and discussion of the document. We also recommend
that the “Potential Impacts Generally” section within each area discussed (which is quite useful for
providing context) should either be direct quotations from the NYSDEC EAF Workbook or a summary of
the EAF Workbook with applicability to the proposed project. Currently, the applicant switches between
the two. Any references in this text to “earlier in this document” or “section #” should be removed to avoid
confusion with the FEAF itself. Finally, the applicant has already provided extensive documentation on
potential environmental impacts within the Conservation Analysis binder. The FEAF should make more
specific reference to that material, as it forms an important part of the record of analysis that has already
been conducted on this property.
INTRODUCTION
The introduction has been updated with recent procedural steps (e.g., the Planning Board worksession of
July 13, 2017 and Planning Board meeting of July 20, 2017) and corrects a typographical error to note that
the project comprises six (6) tax parcels. In general, a narrative description of the proposed project and how
it was developed through the Town’s Conservation Subdivision process, including a discussion of the
methodology for determining the allowable lot count would be appropriate here. An 8 ½ x 11 format figure
showing the proposed project with the relevant tax parcels would assist the reader in locating the project
and its context within the Town of Philipstown. The Conservation Analysis Findings figure identifying the
areas of High Conservation Value and Medium Conservation Value should also be brought forward from
Attachment 15 to provide the reader with important context. A succinct summary of the roles and
responsibilities assigned to the Homeowners Association, especially those relating to managing the
property to avoid or minimize environmental impact, would be useful in the Introduction as well.
IMPACTS ON LAND
•

The applicant makes reference to the required preparation of a Stormwater Pollution Prevention Plan
(SWPPP). The EAF should clearly state that the SWPPP would be prepared in accordance with Town
Code Chapter 147A and NYSDEC SPDES General Permit for Stormwater Discharges from
Construction Activity (GP-0-15-002). As noted by the applicant, a properly prepared and implemented
SWPPP, including the erosion and sediment controls described in the SWPPP, will typically avoid or
minimize potential impacts from erosion associated with land development or construction activities.
The applicant needs to provide more specific measures to be employed relative to the equestrian facility,
specifically relating to erosion control on horse trails.
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1b. The applicant discusses potential impacts of construction on steep slopes related to stormwater
management with potential for erosion and downstream sedimentation. The NYSDEC EAF Workbook
also refers to potential impacts to upstream habitat, ecological damage and unsafe conditions, as well
as runoff and the quality of runoff water.
o

•

3

While the applicant discusses soil erosion and mitigation measures for potential erosion
downstream, they do not describe potential impacts and mitigation for upstream
environments. According to the EAF Part 1, Clove Creek is classified as a C(TS) stream
under NYSDEC classification, meaning that the waters support fisheries and may support
trout spawning. The Wetlands Delineation report form the Conservation Analysis dated
June 16, 2016 provides useful information about upstream habitat and erosion mitigation
that should be included in this section.

1.f. The information provided in this section should highlight the best management practices to be
included in the SWPPP to minimize vegetation removal.

IMPACTS ON SURFACE WATER
•

While the applicant describes potential impacts on surface water present on the project site in detail,
there is no discussion of any potential impacts from the residential lots around Ulmar Pond. The
applicant has provided a buffer of 140 feet from the lot lines to the Pond, which should be discussed
within this section, specifically how that buffer can be used by individual property owners and/or how
the buffer would be maintained by the HOA.

•

3d. The applicant discusses the minor and temporary impacts to Ulmar Pond, and to the small isolated
wetland adjacent to the location of the proposed entrance road near its intersection of Route 9. These
two unnamed wetlands should be identified in the FEAF Part 1, question D.2.b.

•

3.i. The applicant discusses potential impacts on surface water from the disturbance of steep slopes to
construct the road. More detail should be provided on potential impacts from other sources such as
residential activities, especially activities adjacent to and uphill from Ulmar Pond.

•

3.j. The applicant indicates the likely application of herbicide or algaecide to Ulmar Pond. Controlled
applications of herbicides or algaecides may be necessary to control aquatic plant growth and maintain
desired dissolved oxygen levels in the water. The applicant has noted that herbicide application would
be the responsibility of the HOA and would be undertaken following all licensing and regulations of
NYSDEC.

•

3.k. The applicant has provided information on the proposed new septic field within the text and in
attachments 16 and 17.

•

3.l. During the July 17, 2017 Planning Board worksession, the board recognized the need for more
information on soil erosion due to horse trails. The applicant should include a discussion of this potential
impact.

IMPACTS ON GROUNDWATER
•

4.a. The applicant should provide the location for the drinking water wells on a site plan.

•

4.g. The applicant should confirm if any potable drinking water wells are located on properties adjacent
to the project site that might be within 100 feet of areas where pesticides would be applied.

•

4.h. The applicant has provided a manure management plan as Attachment 21 and has indicated the
location of the manure storage enclosure on the site plan.

IMPACTS ON FLOODING
•

5.a., 5.b. and 5.c. The project is partially located within a designated floodway, 100-year, and 500-year
floodplain. The applicant should provide a map with the floodway, 100-year and 500-year floodplains
to show that no development would be done within those areas.
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IMPACTS ON PLANTS AND ANIMALS
•

7.a., 7.b., 7.c., 7.d. The applicant’s summary response reflects previously submitted material in the
Conservation Analysis, most directly the “Supplementary Report” dated August 12, 2015. However,
other information pertinent to indirect effects, such as was included in the “Initial Report” dated
September 15, 2014, is missing. The “Initial Report” noted that: “The location of the proposed
development (houses around the pond, road networks and equestrian facilities) may interfere with some
of the movement patterns of wood turtles [New York State Species of Special Concern] and other reptile
and amphibian species that may travel between the Creek wetlands and the adjacent pond to the
southwest, and also make the site less attractive to forest interior bird species.” While the Conservation
Subdivision will result in certain ecological benefits (as opposed to traditional subdivision which may
result in greater fragmentation), the applicant has not sufficiently demonstrated that the project will not
result in indirect effects to threatened or endangered species or species of special concern.

•

7.f. The applicant should confirm how much of the oak-hickory matrix forest will be disturbed by the
proposed project (16 acres in the 7.f. answer, 15 acres in the 7.g. answer, and 15.34 acres in Attachment
23). A figure would be helpful.

•

7.f. The applicant did not fully address the potential impacts on animal survival due to habitat
fragmentation and habitat disruption from the proposed project. More details are provided within the
Conservation Analysis and should be added to the current discussions.

IMPACTS ON AESTHETIC RESOURCES
•

9.e. To be consistent with the document set up, the applicant has previously presented material from
the NYSDEC EAF Workbook in the “Potential Impacts Generally.” Here, however, site-specific
information is provided, which is better located in the “Likely Occurrence” section.

•

9.e. The applicant discusses the visual impact from Route 9 and provides a sight line analysis for Route
9. While this is useful information, Route 9 is not part of the Scenic Protection Overlay District. A sight
line analysis should be provided from Old Albany Post Road, Horton Road, and East Mountain Road,
as described in AKRF’s memo from July 12, 2017.

IMPACTS ON OPEN SPACE AND RECREATION
•

11.a. Consistency in the acreage disturbance needs to be addressed per comment on question D.1.b.b
above.

DETERMINATION OF SIGNIFICANCE
•

The applicant has provided the two-page Part 3, “Evaluation of the Magnitude and Importance of
Project Impacts and Determination of Significance,” form with relevant information on the project and
the Lead Agency contact information. At the bottom of the first page, the applicant should indicate that
the Planning Board has determined the project to be a Type 1 action under SEQRA.

•

Once the Planning Board has completed its review of the FEAF and is ready to make a Determination
of Significance, the Planning Board chair would complete this two-page form by indicating the
Planning Board’s decision and signing the document.

NEXT STEPS
We recommend that the Planning Board provide any of its own review comments to the applicant and that
the Board direct the applicant to make the necessary revisions to the FEAF and resubmit for final review.

ATTACHMENT 14B

Environmental, Planning, and Engineering Consultants
34 South Broadway
Suite 401
White Plains, NY 10601
tel: 914 949-7336
fax: 914 949-7559
www.akrf.com

Memorandum
To:

Town of Philipstown Planning Board

From:

Alex Auld, Anthony Russo

Date:

November 7, 2017

Re:

Hudson Highlands Reserve—Traffic Impact Study Review

cc:

Graham Trelstad, AICP , Marissa Tarallo, PE, PTOE, Laure Wassen

AKRF has reviewed the revised Traffic Impact Study (“TIS”, dated September 29, 2017) as prepared by
Kimley-Horn and Associates for the Hudson Highlands Reserve project.
Presented below are AKRF’s comments on the original TIS (dated May 28, 2017) (shown in regular type)
and the Schematic Master Plan (dated June 1, 2017) and our assessment of how they were addressed in
the revised TIS (shown in bold type). Where the applicant has satisfactorily addressed our prior comment
we have indicated “No further comment.” In several instances we have identified a new “Comment on
Revised TIS.”
ASSESSMENT OF AKRF COMMENTS ON THE ORIGINAL TIS (DATED MAY 28, 2017)
1. The TIS states that the required sight distances are “based on NYSDOT standards” (TIS page 6).
However, the required intersection and stopping sight distances presented in the in tables on page 7
of the TIS are based on American Association of State Highway and Transportation Officials
(“AASHTO”) standards from 2004. Please check for consistency between the two sources and
correct as necessary to provide consistent references. In addition, the most recent AASHTO sight
distance requirements are presented in the 2011 AASHTO A Policy on Geometric Design of
Highways and Streets, 6th Edition. The required intersection and stopping sight distances from the
2011 AASHTO publication should be presented and utilized in the TIS in place of the 2004 sight
distance requirements. In addition, actual sight distance measurement values should be provided in
the TIS.
Comment on Revised TIS: Please provide an explanation as to why the Route 9 posted speed
limit was utilized for the intersection sight distance calculations and the Route 9 85th Percentile
speeds were utilized for the stopping sight distance calculations. Also, some of the data
presented in the Sight Line Plans differs from the sight distance data in the TIS text and tables
(see attached).
2. Trip generation data for equestrian centers from other sources (e.g., driveway surveys, traffic studies
for other equestrian centers) should be researched and compared with the trip generation rates
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derived for use in this study. Further justification should also be provided for the assumptions made
regarding how many staff/students would arrive/depart during the peak hours. Many of the trip
generation assumptions made are unclear and further justification of many of the assumptions made
should be provided.
Comment addressed in revised TIS. No further comment.
3. Please explain how the peak hours for the TIS were determined. Comment addressed in revised
TIS. No further comment.
4. Please explain how the trip distribution patterns for the proposed project were determined. Please
provide trip assignment percentage figures (for both regular and event conditions) which encompass
a larger study area, including U.S. Route 9 from I-84 to NYS Route 301 to assess if other
intersections along U.S. Route 9 could potentially experience impacts. Based on these assignments,
we will assess if any further intersections need to be studied. Comment on Revised TIS: The
requested trip assignment percentage figures which encompass a larger study area were not
provided as part of the revised TIS.
5. The NYSDOT volumes provided in the study are over 6 years old. At a minimum new ATR counts
should be conducted along U.S. Route 9 to compare against the grown NYSDOT volumes utilized in
the TIS. Comment addressed in revised TIS. No further comment.
6. Please provide a basis (i.e. count data) for the ADT estimates provided in the TIS for East Mountain
Road North, Mill Road, Horton Road, and East Mountain Road south. Comment addressed in
revised TIS. No further comment.
7. Was the growth factor utilized in the TIS to project future traffic volumes determined with guidance
from NYSDOT? NYSDOT should be consulted to determine if the utilized growth factor is indeed
acceptable. Comment on Revised TIS: It appears that NYSDOT was not consulted regarding
the growth factor. Please confirm.
8. It is recommended that a signal warrant analysis be conducted for the project site driveway for
conditions where the driveway operates at LOS E or worse. Comment addressed in revised TIS.
No further comment.
9. For special event trip generation, we question the use of ITE “Racquet/Tennis Club” (Land Use Code
491) trip generation rates. The ITE description for this land use does not reference special events
with spectators, as would be the case with the equestrian center special events. Comment addressed
in revised TIS. No further comment.
10. Turning movement paths (Autoturn drawings) for all trucks, including trucks with horse trailers,
should be provided for the intersection of U.S. Route 9 and the Project Site Driveway and along
internal site roadways. Comment on Revised TIS: Sheets 2, 13, and 18 show turning paths only
for vehicles entering the driveway and do not show turning paths for vehicles exiting the
driveway. Sheet 22 is mislabeled as Sheet 12 (there are two Sheet #12’s). Fire Trucks and Horse
Trailers shown, but no delivery trucks.
11. Please explain how the Percent Heavy Vehicles utilized in the capacity analysis was determined?
Comment addressed in revised TIS. No further comment.
12. Peak Hour factors utilized in the capacity analysis are default values. Comment addressed in
revised TIS. No further comment.
13. Please provide a full size detailed site plan which clearly depicts all internal site roadways and their
directional traffic flow, signage, roadway dimensions, roadway pavement markings, pedestrian
facilities, emergency access roadways and their connection points with external roadways. The
provided Schematic Master Plan is of poor resolution, contains hand-drawn markups without
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accompanying notes, and does not provide a complete clear depiction of the items listed above.
Comment on Revised TIS: A full size detailed site plan has not been provided.
14. Please provide a discussion on on-site vehicle and pedestrian circulation. Comment addressed in
revised TIS. No further comment.
15. An assessment of safety conditions along U.S. Route 9 should be provided in the TIS. The most
recent 3-year’s crash data should be obtained from NYSDOT and summarized in the TIS. Comment
on Revised TIS: NYSDOT crash data has been provided. However, the examined area should
include Route 9 to the nearest major intersections to the north and south of the project site.
16. Please provide all electronic Synchro files for review. Comment addressed in revised TIS. No
further comment.
17. Local Town emergency services should be contacted and provided with site plan drawings depicting
the emergency roadways and access points for their review and input. Turning movement path
(Autoturn) plans for local Town emergency vehicles should be developed to ensure that all Town
emergency vehicles can access the site and navigate the internal site roadways. Comment on
Revised TIS: The TIS does not indicate if Town emergency services were provided with the site
plan drawings. However Sheet 23 of the Autoturn drawings specifies the vehicle that would be
used by the Fishkill Fire Department for this site. This drawing should be reviewed and
approved by the North Highlands Fire Department to verify that the vehicle specified in the
drawing would indeed be used to respond to on-site emergencies.
18. Please provide higher resolution figures as many are not completely legible in the TIS. Comment on
Revised TIS: The figures in the revised TIS appear to be same the resolution as in the original
TIS.
NEW COMMENTS ON THE REVISED TIS
1. While the signal warrant analysis for Route 9 and Site Driveway intersection demonstrated
that a signal would not be warranted at this location, it is recommended that the applicant
perform a one-time traffic monitoring study at the driveway, between six months to a year
after the proposed project is complete.
NEXT STEPS
We recommend that the Planning Board provide any of its own review comments to the applicant and that
the Board direct the applicant to make the necessary revisions to the TIS and resubmit for final review.
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RE: Hudson Highlands Reserve – Determination of Significance based on
October 2017 Schematic Master Plan
Dear Chairman Merante and Honorable Board Members:
Following the most recent Schematic Master Plan (October 2017) and
Environmental Assessment Form (EAF), Part III for the Hudson Highlands
Reserve, we submit our comments on significant environmental
impacts that have not been addressed adequately, and therefore would
call for a Positive Declaration and full Environmental Impact Statement
(EIS) under SEQRA.
As stated in our October 5, 2017 letter, we believe that the work done by
the applicant to produce the Conservation Analysis will help to accelerate
the completion of a full EIS.
Our comments are focused in the following areas:
(1) Segmentation of Habitat
(2) Open Space Definition and Conservation Values
(3) Impact of Pond Houses on Wildlife Habitat
(4) Impact of Horse Turnout Field/Soil Compaction on Underlying
Common Sewer, Clove Creek Aquifer and Ulmar Pond
(5) Impact of Horse Manure on Water Resources
(6) Impact of Horse Population on Wildlife Corridors
(7) Other impacts on Land and Surface Water
(8) Other impacts on Ground Water
Each of these areas is now discussed in turn:
(1) Segmentation of Habitat
AKRF’s July 12 memo (page 4) referred to item 17(c) in EAF Part II
“Consistency with Community Plans” by first referencing Section 175-19B
of the Philipstown Zoning Code, which includes the wording:
“Conservation subdivision results in the preservation of contiguous open
space and important environmental resources, while allowing compact
development, more walkable neighborhoods, and more flexibility than
conventional subdivisions.”
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Hudson Highlands Reserve: Significant Environmental Impacts
The AKRF memo then goes on to say:
-

-

“The proposed project appears to have the character of a ‘typical suburban
subdivision’ although with smaller lots than allowed with a conventional
subdivision.
The lots proposed are all similar in size and units are not clustered together in a
“walkable neighborhood.”
The proposed project will cause fragmentation of a large contiguous forest blocks
and wildlife corridor.”

EAF Part III 17c does not address the “suburban subdivision” issue, nor the
fragmentation that is evident in the current Master Plan. The fragmentation is largely
caused by the houses around the pond, which will have the impact of cutting off a
wildlife corridor and habitat involving access to the pond from east and west for
mammals, birds, amphibians and reptiles. See the comments in (3) below.
Furthermore, it appears that certain structures are proposed to be included in the
conserved Open Space, which is inconsistent with zoning code, as outlined in (2) below.
(2) Open Space Definition and Conservation Values
We have not yet seen the map of Open Space that would be set aside in a
Conservation Easement according to the latest Master Plan, but we note that no
buildings or other structures may be included in such Open Space.
Open Space is defined on page 175:142 of the Zoning Code as: “OPEN SPACE—An area
of land not developed with structures.”

Structures are defined on page 175:146 of the Zoning Code as: “STRUCTURE — A static
construction of building materials affixed to the ground, such as a building, dam, display stand,
gasoline pump, installed mobile home or trailer, reviewing stand, shed, sign, stadium, storage
bin, wall, fence, swimming pool, tennis court, road, driveway, sidewalk, or parking lot.”

As mentioned in our October 2017 letter, the Philipstown Zoning Code Zoning Code
175-21 A states that:
“Any development permitted in connection with the setting aside of open space land
shall not compromise the conservation value of such open space land as established in
the conservation analysis”
The EAF Part III, Para 7i, indicates that the stables will be located in the Open Space
area and that pesticides will be applied in the Open Space area subject to a
Conservation Easement. First, we do not believe the stables or any other structures
may be located in the conserved Open Space. Second, use of pesticides will
compromise the conservation values of the Open Space and be harmful to wildlife and
water resources in the Open Space area.
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Given the large number of horses involved in the equestrian operation, we also have
significant concerns about the impact of this operation on the conservation values of the
protected Open Space. This includes adverse impacts on contiguous forest cover,
wildlife habitat and the numerous water resources as detailed in (3)-(6) below.
(3) Impact of Pond Houses on Wildlife Habitat
The Master Plan places houses and various other human activities (including a
community facility) around the pond, providing a 100 foot buffer enforceable by the
conservation easement holder, and another 40 feet on private lots with an unknown
enforcement mechanism. Furthermore, the western pond houses cut off access
between Ulmar Pond and Clove Creek.
AKRF’s November 6, 2017 memo discusses the EAF Part III response to Questions 7a
– d, referring to observations documented in the Conservation Analysis as follows:
The “Initial Report” noted that: “The location of the proposed development (houses
around the pond, road networks and equestrian facilities) may interfere with some of the
movement patterns of wood turtles [New York State Species of Special Concern] and
other reptile and amphibian species that may travel between the Creek wetlands and
the adjacent pond to the southwest, and also make the site less attractive to forest
interior bird species.”
In addition, from site visits we are aware of a number of shag bark hickory trees around
the pond, which are ideal habitat for bat species.
AKRF’s July 12th memo to the planning board highlights the Biodiversity Assessment of
North Highlands recommendations for buffers greater than the regulatory 100 feet. To
provide a specific recommendation for wildlife habitat we draw your attention to the
booklet “Conservation Thresholds for Land Use Planners” by the Environmental Law
Institute, which can be found here:
https://www.eli.org/research-report/conservation-thresholds-land-use-planners
Based on an extensive review of scientific literature, the paper concludes on page 20:
“Land use planners should strive to establish 100-meter wide riparian buffers to
enhance water quality and wildlife protection.”
This translates to buffers of greater than 300 feet, and more may be needed for
amphibians and reptiles. In a subsequent paper, the “Planners Guide to Wetland
Buffers for Local Governments” (https://www.eli.org/research-report/planners-guidewetland-buffers-local-governments) larger buffers of more than 500 feet are
recommended for reptiles and amphibians (see page 9).
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Such significant buffers are necessary for upland habitat needs, as well as to screen
light, noise, domestic pets, and human presence from wetland wildlife. Given the level
of human and equine disturbance due to land uses near the pond, the wildlife buffers
around the pond and other wetlands should be as large as possible. In fact, we
recommend this activity be removed from the pond area entirely.
The small buffer in the Master Plan points towards a significant loss of wildlife that
currently utilizes the pond, Clove Creek and nearby wetlands.

(4) Impact of Horse Turnout Field/Soil Compaction on Underlying Common Sewer,
Clove Creek Aquifer and Pond
The Master Plan indicates that the Outdoor Arena and Turnout Paddocks lie directly
above the Common Sewer Area 2. With 40 horses using this area daily, the soil
compaction will be significant and will likely inhibit the proper operation of the treatment
of sewage waste before it enters ground water below, and possibly also the surface
water in the pond and creek.
This set up of the common sewer therefore points toward significant adverse impacts on
the key water resources of the property: Clove Creek Aquifer, Ulmar Pond and Clove
Creek.
(5) Impact of Horse Manure on Water Resources
Attachment 21 to EAF Part III includes a September 2017 memo from Laing Associates
on the Manure Management Plan which only refers to removal from the stalls and not
from any outside areas, like the roads, turnout fields, and arenas. If this manure is not
included in the plan, it will get washed away into the pond, Clove creek and other wet
areas causing significant adverse impacts to surface water resources.
(6) Impact of Horse Population on Wildlife Corridors
The applicant has indicated that the horse trails will be removed from the site plan so
that, presumably, horses will no longer impact the steep slopes on the east side of the
property. However, we do not know what enforcement mechanism will be in place to
ensure riders are not taking horses up the steep slopes.
This also means that there will be a high population (40) exercising daily in the area to
the east of Ulmar Pond and west of the steep slopes. This will further exacerbate the
existing human impacts around the pond and the wildlife corridors to the pond. This
points to a further significant adverse impact on the wildlife that currently use the pond.
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(7) Other Impacts on Land and Surface Water
SWPPP: The EAF Part III gives reference to a SWPPP compliant with Town Code and
Best Practices to control storm water runoff without any specifics of what best practices
and methodologies will be used in the SWPPP.
Without any specifics (e.g. existence and location of retention ponds), we are left to
conclude that the plan may not be sufficient to stem significant runoff impacts on Ulmar
Pond, Clove Creek and the slopes that will be impacted by development.
Dam Maintenance: In EAF Part III, 5f, the applicant admits to having no expertise in
dam maintenance, and yet the Homeowners Association will be in charge of dam
maintenance. How will the Homeowners Association be given the tools and resources
for dam management?
(8) Other Impacts on Groundwater
EAF Part III, 4a discusses how withdrawals may affect groundwater supplies, using a
groundwater study from 2007, more than a decade out of date. Since Philipstown is
embarking on an update to this water study, the analysis should be based on the
updated data.
Also, as discussed earlier, the answers in the Groundwater section do not address the
impacts of the common sewer system, especially the one that will have compacted soils
from the horse activity on the turnout paddock and outdoor arena.
Conclusion
In summary, we believe there will be significant adverse environmental impacts
from the proposed development and that a full Environmental Impact Statement is
needed. In addition, we think that the structures and activities proposed for the Open
Space area and the fragmentation of the Open Space area are inconsistent with the
specifications in Philipstown’s zoning code.
We appreciate the work the applicant has done to date on assessing the natural
resources of the property and we are confident that this work will facilitate a timely
completion of a full Environmental Impact Statement.

Sincerely,

Michelle D. Smith
Executive Director
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December 5, 2017
Anthony Merante, Chairman
Philipstown Planning Board
238 Main Street
Cold Spring NY 10516
RE: Response to 11/30/2017 HHLT letter
Dear Chairman Merante and Honorable Board Members:
We are in receipt of the referenced letter from the Hudson Highlands Land Trust
(HHLT) that provides a critique of the draft Full Environmental Assessment Form
(FEAF) and requests that the Planning Board make a positive declaration of adverse
impact, and require the preparation of a Draft Environmental Impact Statement
(DEIS). On behalf of the applicant, and the supporting team of professionals that has
been conducting the environmental analysis over the past three years, we believe
requiring the preparation of a DEIS is not supported by the current SEQRA record.
Accordingly, we wanted to take this opportunity to address the concerns of HHLT and
provide this response.
In what follows below, we have pasted in the comments provided by HHLT, and
provide a response to each comment in a green font. At the end, in response to the
summary by HHLT, we provide our contrasting summary.
After three long years of analysis and study, it is the applicant’s desire to keep this
review moving forward without unwarranted delay, but with also being respectful of the
public interest in this project and the need to provide ample opportunity for public
review and comment. This letter is written with those goals in mind.

HHLT Comments and Response:
(1) Segmentation of Habitat
AKRF’s July 12 memo (page 4) referred to item 17(c) in EAF Part II “Consistency with
Community Plans” by first referencing Section 175-19B of the Philipstown Zoning

Code, which includes the wording: “Conservation subdivision results in the
preservation of contiguous open space and important environmental resources, while
allowing compact development, more walkable neighborhoods, and more flexibility
than conventional subdivisions.”
The AKRF memo then goes on to say:
- “The proposed project appears to have the character of a ‘typical suburban
subdivision’ although with smaller lots than allowed with a conventional subdivision.
- The lots proposed are all similar in size and units are not clustered together in a
“walkable neighborhood.”
- The proposed project will cause fragmentation of a large contiguous forest blocks
and wildlife corridor.”
EAF Part III 17c does not address the “suburban subdivision” issue, nor the
fragmentation that is evident in the current Master Plan. The fragmentation is largely
caused by the houses around the pond, which will have the impact of cutting off a
wildlife corridor and habitat involving access to the pond from east and west for
mammals, birds, amphibians and reptiles.
Response: Despite the header of this comment, “Segmentation of Habitat”, the AKRF
quotes are taken from their guidance regarding EAF Part 2 Question 7, which deals
with “Consistency with Community Plans.” Preceding the initial quote above, the
AKRF memo states:
“• Section 175-19B of the Philipstown Zoning Code describes the intent of a
conservation subdivision as follows:
“The Town encourages conservation subdivisions as an alternative to conventional
subdivisions. In conservation subdivisions, units are clustered or sited on those
portions of a property most suitable for development, while leaving substantial portions
as undeveloped open space. Conservation subdivisions may include a variety of lot
sizes, ranging from large farm or estate lots to small hamlet-size lots.”
The deleted portion of the quote is important, as it provides further context and
accuracy by which to measure the proposed project for its consistency with the intent
of a conservation subdivision.
As intended, the proposed project clusters
development on that portion of the property that, as was determined in the
Conservation Analysis, presented the least constraints to development, had been
previously disturbed, and contained the highest concentration of exotic, invasive plant
species. The proposed project also would leave approximately 75% of the property,
which contains the most undisturbed, most biologically diverse, and most constrained
areas of the site, as permanently preserved open space. The quote from the
Philipstown Zoning Code also confirms that lot sizes within a conservation subdivision
are not limited to small lots; they may range from very small lots to large estate lots.
The proposed lot size of around one acre each clearly falls within that range.
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In its July 12, 2017, letter, AKRF instructed, “Part 3 of the EAF should discuss the
consistency with the Town’s Comprehensive Plan and the Zoning Code,” and cited the
bulleted elements as items to be addressed. Contrary to the suggestion by HHLT that
these points were not addressed, the analysis is provided in Part 3, Question 17.
In specific response to the elements quoted by HHLT, the proposed project is
distinguishable from a conventional subdivision by the massive percentage of the
project site that has been proposed to be preserved as open space, and in particular,
by the preservation of the historic road and associated stone walls as a central linear
park behind the majority of the homes. This trail-like park, in combination with the
wide privately-owned, lightly traveled streets in the subdivision, will make this an
ultimately walkable subdivision, allowing residents to safely walk and bike throughout
the community to visit neighbors, explore the open space land or access the
equestrian center.
The fact that the lots are of similar size is in no way in conflict with the Zoning Code,
which provides that the subdivision “may”, but is not required to, include a variety of lot
sizes.
As discussed in the EAF, the proposed project will have only a “slight” adverse impact
on fragmenting interior forest, and will have a much greater beneficial impact by
setting aside and permanently preserving land that includes interior forest.

(2) Open Space Definition and Conservation Values
We have not yet seen the map of Open Space that would be set aside in a
Conservation Easement according to the latest Master Plan, but we note that no
buildings or other structures may be included in such Open Space.
Open Space is defined on page 175:142 of the Zoning Code as: “OPEN SPACE—An
area of land not developed with structures.”
Structures are defined on page 175:146 of the Zoning Code as: “STRUCTURE — A
static construction of building materials affixed to the ground, such as a building, dam,
display stand, gasoline pump, installed mobile home or trailer, reviewing stand, shed,
sign, stadium, storage bin, wall, fence, swimming pool, tennis court, road, driveway,
sidewalk, or parking lot.”
As mentioned in our October 2017 letter, the Philipstown Zoning Code Zoning Code
175-21 A states that:
“Any development permitted in connection with the setting aside of open space land
shall not compromise the conservation value of such open space land as established
in the conservation analysis”
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Response: The Equestrian Center building and parking lot will not be calculated as
part of the open space being set aside. The use of the land for horses, however, is
completely consistent with the uses allowed to occur, which includes both recreation
and agriculture, on land set aside as open space in a conservation subdivision.
The EAF Part III, Para 7i, indicates that the stables will be located in the Open Space
area and that pesticides will be applied in the Open Space area subject to a
Conservation Easement. First, we do not believe the stables or any other structures
may be located in the conserved Open Space. Second, use of pesticides will
compromise the conservation values of the Open Space and be harmful to wildlife and
water resources in the Open Space area.
Response: As noted above, the Equestrian Center will not be calculated as part of the
open space being set aside under the Conservation Easement. Nevertheless, as
stated in the EAF, herbicides and pesticides will be applied only by trained personnel
and suitably licensed individuals engaged by and responsible to either the HOA and/or
the professional management of the Equestrian Facility. This will assure that
application will be targeted for onsite purposes of vermin control, and will not be
excessive so as to endanger wildlife outside of the Equestrian Center.

(3) Impact of Pond Houses on Wildlife Habitat
The Master Plan places houses and various other human activities (including a
community facility) around the pond, providing a 100 foot buffer enforceable by the
conservation easement holder, and another 40 feet on private lots with an unknown
enforcement mechanism. Furthermore, the western pond houses cut off access
between Ulmar Pond and Clove Creek.
Response: As stated, the first 100 feet of the 140-foot buffer around Ulmar Pond will
be protected by the Conservation Easement. The Conservation easement will end at
the private property line because under the Town Code of the Town of Philipstown, a
conservation easement may not include private yards located within 100 feet of a
principal structure. An additional 40 feet of property located on private lots will be
protected as the remaining portion of the buffer by a restrictive covenant clause
provided in the deed of each parcel. The restrictive covenant will prohibit an owner
from disturbing or erecting any structures in that portion of the property. The
restrictive covenant is enforced by the governing Homeowner’s Association and other
individual homeowners in the subdivision.
Local wildlife corridors typically consist of vegetated landscape features such as
creeks, gullies, wetlands and ridgelines, and which contain habitat elements that
support the species that would utilize them. They do not generally cross areas of
excessively steep slope, which may actually be considered a barrier to wildlife
movement. For instance, scientists working on creating a preserved wildlife corridor
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between Yellowstone National Park and the Canadian Yukon (“Y2Y”) found that
animals avoided areas in excess of 25% slope, such that choosing areas with less
than 25% slope became a design criterion for the corridor.
The active preferred wildlife corridor between Ulmar Pond and the Clove Creek, which
is the stream and wetland system connecting these features, will be maintained in its
entirety. The houses proposed on the western side of the pond are situated at the top
of an extremely steep slope (approximately 70%) above the Clove Creek. While it is
not accurate to state that wildlife would never be found utilizing the area on this slope,
it is absolutely true that this slope would not constitute a preferred route of passage for
wildlife between the two features. The proposed houses cited by HHLT will also be
situated with substantial spacing between them, such that the movement of any
wildlife that does occur in that area will not be impeded. The current design also
includes a much shorter cul-de-sac for these homes, with the most southerly two units
sharing a narrow driveway, which would provide little barrier to wildlife movement.
These proposed homes will therefore have little to no impact on the movement of
wildlife between Ulmar Pond and Clove Creek, and the removal of proposed homes
from this area based on any projected impact on wildlife is not warranted.

AKRF’s November 6, 2017 memo discusses the EAF Part III response to Questions
7a – d, referring to observations documented in the Conservation Analysis as follows:
The “Initial Report” noted that: “The location of the proposed development (houses
around the pond, road networks and equestrian facilities) may interfere with some of
the movement patterns of wood turtles [New York State Species of Special Concern]
and other reptile and amphibian species that may travel between the Creek wetlands
and the adjacent pond to the southwest, and also make the site less attractive to
forest interior bird species.”
Response: The Initial Conservation Analysis (dated September 15, 2014) by Stephen
W. Coleman Environmental Consulting referenced the potential presence of wood
turtles (a New York State species of Special Concern), while also noting that none
were observed to be present in field investigations in both 2009 and 2014. During six
additional surveys from May 6 to August 1, 2015, by noted herpetologist Randy
Stechert and naturalist Don Smith, likewise, no evidence of wood turtles was found,
and the presence of this species was not even noted as suspected.
The Coleman analysis further observes that the initial layout being considered in 2014
could potentially interfere with the movement of wood turtles (if they were eventually
found to utilize the property) and “other reptile and amphibian species that may travel
between the Creek wetlands and the adjacent pond to the southwest.” The currently
proposed layout, which differs significantly from the layout considered by Mr.
Coleman, has given serious consideration to wildlife corridors.
The corridor
connecting the wetland system bounding the bifurcated creek in the southeast portion
of the property to the “adjacent pond to the southwest” is being preserved in its
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entirety, as is the wetland wildlife corridor connecting the pond to the Clove Creek,
although much of this corridor is offsite and out of the control of the project sponsor.
While the proposed development will have the impact of extending the fragmenting
effect further in the direction of the unfragmented forest, the impact will be considered
“slight”. The impact of new development on forest fragmentation has been the focus
of study by Rutgers Professor Richard G. Lathrop over the course of the preceding
decades. In “Applying GIS and landscape ecological principles to evaluate land
conservation alternatives,” (Attachment A) Lathrop states, “Development placed on
the edges of existing development (e.g., <250m from an existing edge) will have a
lesser impact than development that is placed deep in the forest interior (e.g.,>1000m
from an existing edge).”
In this same published paper, Lathrop provides guidance to determine, based on
distance from an existing edge, what level of impact new development would have on
fragmenting interior forest. The bulk of the proposed development (17 homes and
associated roadway) falls within 500 meters of Route 9, which, even if it were
previously undisturbed and composed of completely native species, would be
considered to have a “slight” impact on fragmenting interior forest. As measured from
Route 9, the remainder of the proposed development would essentially fall within 500
to 750 meters of an existing edge, and translate to a “moderate” impact. However, as
this portion of the proposed project would also fall within 500 meters of the “existing
edge” represented by the homes on Horton Road, the entirety of the proposed
development would be considered, in accordance with the Lathrop model, to have a
“slight” impact on interior forest, and the species, such as interior forest birds, that
utilize that habitat.
In addition, from site visits we are aware of a number of shag bark hickory trees
around the pond, which are ideal habitat for bat species.
Response: The exfoliating bark of shagbark hickory trees can provide excellent
roosting habitat for bat species, such as the endangered Indiana bat and threatened
northern long-eared bat, during the warmer months in which bats are not limited to
their hibernacula, and such trees in close proximity to ponds and wetlands are
especially valuable, given the preference of bats to locate in areas that generate a
high concentration of insects for feeding. A community of bats will generally occupy
one tree one night, and move to a completely different tree the next night. The
removal of any one tree, therefore, will have a negligible impact on a bat population.
Any trees within 140 feet of the pond will fall within a permanently preserved buffer
and will remain untouched. Beyond the buffer, any trees that need to be removed for
roadway or house sites will be taken down, as is permitted by law, during a time when
bats are not present. There will therefore be no measurable adverse impact on bats
which may utilize the project site.
AKRF’s July 12th memo to the planning board highlights the Biodiversity Assessment
of North Highlands recommendations for buffers greater than the regulatory 100 feet.
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To provide a specific recommendation for wildlife habitat we draw your attention to the
booklet “Conservation Thresholds for Land Use Planners” by the Environmental Law
Institute, which can be found here:
https://www.eli.org/research-report/conservation-thresholds-land-use-planners
Based on an extensive review of scientific literature, the paper concludes on page 20:
“Land use planners should strive to establish 100-meter wide riparian buffers to
enhance water quality and wildlife protection.”
This translates to buffers of greater than 300 feet, and more may be needed for
amphibians and reptiles. In a subsequent paper, the “Planners Guide to Wetland
Buffers for Local Governments” (https://www.eli.org/research-report/planners-guidewetland-buffers-local-governments) larger buffers of more than 500 feet are
recommended for reptiles and amphibians (see page 9).
Such significant buffers are necessary for upland habitat needs, as well as to screen
light, noise, domestic pets, and human presence from wetland wildlife. Given the level
of human and equine disturbance due to land uses near the pond, the wildlife buffers
around the pond and other wetlands should be as large as possible. In fact, we
recommend this activity be removed from the pond area entirely.
The small buffer in the Master Plan points towards a significant loss of wildlife that
currently utilizes the pond, Clove Creek and nearby wetlands.
Response: All the wetland buffers under the proposed plan are greater than the
regulated 100 feet. In fact, the 140-foot buffer around Ulmar Pond is the smallest
proposed buffer, as measured to the restricted boundary within the property. The
closest proposed home to the structure will be approximately 155 feet from the pond,
with six of the proposed homes being more than 200 feet from the edge of the pond,
of which three are more than 250 feet. The narrowest point of the buffer along Clove
Creek is 245 feet based on a linear map measurement. Considering the slope, the
buffer measures approximately 275 feet of ground surface in this area. The remaining
Clove Creek buffer generally measures in excess of 300 feet, as suggested by the
letter’s author.
As proposed, the smallest buffer between the Equestrian Center and nearby wetlands
would be greater than 200 feet, as measured from a utility shed and the southern
edge of the parking lot. All remaining proposed disturbances are well in excess of 300
feet from the edge of wetlands. In general, therefore, the proposed project well
exceeds any regulated wetland buffer, and is in general compliance with other
scientific guidance as cited in the HHLT letter.

(4) Impact of Horse Turnout Field/Soil Compaction on Underlying Common Sewer,
Clove Creek Aquifer and Pond
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The Master Plan indicates that the Outdoor Arena and Turnout Paddocks lie directly
above the Common Sewer Area 2. With 40 horses using this area daily, the soil
compaction will be significant and will likely inhibit the proper operation of the
treatment of sewage waste before it enters ground water below, and possibly also the
surface water in the pond and creek.
This set up of the common sewer therefore points toward significant adverse impacts
on the key water resources of the property: Clove Creek Aquifer, Ulmar Pond and
Clove Creek.
The author of the HHLT letter must have assumed that a standard absorption field
consisting of 4-inch perforated pipes set in parallel rows spaced 6 feet apart and
buried 24 inches below the surface of the ground will be installed. Such a treatment
system would, indeed, be subject to compaction were horses allow to exercise above
it, and would not be approved by the Putnam County Department of Health. However,
the proposed project will utilize a design that is not subject to failure due to
compaction. These types of systems are often installed under parking lots in shopping
malls where they are regularly driven upon by automobiles and large delivery trucks.
They use infiltrators that are constructed of concrete and designed to withstand the
load from above without compacting the soils below. Soil compaction over the
common septic treatment system is therefore not a concern.

(5) Impact of Horse Manure on Water Resources
Attachment 21 to EAF Part III includes a September 2017 memo from Laing
Associates on the Manure Management Plan which only refers to removal from the
stalls and not from any outside areas, like the roads, turnout fields, and arenas. If this
manure is not included in the plan, it will get washed away into the pond, Clove creek
and other wet areas causing significant adverse impacts to surface water resources.
As explained by the sponsor’s representative Ulises Liceaga during the November
2017 meeting of the Planning Board, part of the equestrian facility staff duties for
those exercising the horses is to immediately clean up any manure deposited in the
paddock area and put it in the manure collection container. This duty is necessary, not
only for cleanliness, but also for proper maintenance of the paddock area, which, as
Mr. Liceaga explained, is very costly to construct. The HOA will have maintenance
personnel that will be charged with regular maintenance of the roads in the Hudson
Highlands Reserve. Among their duties will be the regular inspection and cleaning of
the roadways, including removal of manure. Any minor amount that may possibly
elude collection will easily be assimilated by natural processes, just as would
excrement from wildlife.
The best way to understand how horse manure is handled
inside turnout paddocks is to visit a well-managed
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equestrian facility such as Old Salem Farm in North Salem, NY. Horse training
facilities allocate “turnout” time for all horses. During turn out time, horses spend time
inside a large paddock exercising freely for up to an hour. Manure does not sit on the
fields for extended periods of time. Each paddock always has a “manure bucket cart”
(see insert), which is used to immediately collect manure each time the horse is turned
out. Once it is picked up, it is taken to the manure container to be removed from the
premises.

(6) Impact of Horse Population on Wildlife Corridors
The applicant has indicated that the horse trails will be removed from the site plan so
that, presumably, horses will no longer impact the steep slopes on the east side of the
property. However, we do not know what enforcement mechanism will be in place to
ensure riders are not taking horses up the steep slopes.
This also means that there will be a high population (40) exercising daily in the area to
the east of Ulmar Pond and west of the steep slopes. This will further exacerbate the
existing human impacts around the pond and the wildlife corridors to the pond. This
points to a further significant adverse impact on the wildlife that currently use the
pond.
Response: The Equestrian Facility will be geared to the training and care of dressage
horses, not trail horses. These horses can cost from $60,000 to well in excess of
$250,000, and the owners of these expensive animals are extremely unlikely to take
them up steep slopes, or into any area without improved horse trails. The historic
road provides a flat surface that can be cleared of debris in order to provide a safe
environment for exercising a horse away from the outdoor paddock. Any horse activity
beyond the defined limits of the Equestrian Center will be limited to this trail.
At its closest edge, the horse paddock will be approximately 350 to 450 feet from
Ulmar Pond, and more than 300 feet from the nearest wetland to which it would drain.
There will be no direct conflict between horse usage and either the wetlands or Ulmar
Pond, nor the wildlife corridors they provide.
As explained above, manure will be constantly and immediately removed from outdoor
areas and transferred to the manure collection area for offsite removal. Any minor
amount that may possibly elude collection will easily be assimilated by natural
processes, just as would excrement from wildlife. Surface runoff from the Equestrian
Center would travel overland more than 300 feet to the wetlands bounding the
bifurcated stream that feeds Ulmar Pond. The drainage path between the paddock
and the wetlands would consist primarily of vegetated surfaces that would provide
natural filtration and take up nutrients and contaminants that may be present in the
runoff. Once entering the wetland, the runoff would still pass through yet another 200
feet of the wetland/stream system before entering the pond. During smaller storms,
much of this runoff would infiltrate the subsurface before even reaching the pond.
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Overall, this 500+ foot pathway will provide sufficient natural treatment that should
prevent any contamination of Ulmar Pond. Contrary to the comment, therefore, the
Equestrian Center therefore poses no risk of significant adverse impact to Ulmar Pond
or the wildlife that utilize it.

(7) Other Impacts on Land and Surface Water
SWPPP: The EAF Part III gives reference to a SWPPP compliant with Town Code
and Best Practices to control storm water runoff without any specifics of what best
practices and methodologies will be used in the SWPPP.
Without any specifics (e.g. existence and location of retention ponds), we are left to
conclude that the plan may not be sufficient to stem significant runoff impacts on
Ulmar Pond, Clove Creek and the slopes that will be impacted by development.
Response: Specific elements of the proposed SWPPP are described in the revised
EAF to a level sufficient to determine that the proposed measures can feasibly provide
effective stormwater mitigation and treatment.
At this point in the process, a complete project-specific SWPPP, which shows the
location and sizing of elements (such as detention ponds, as suggested in the
comment), is premature. The proposed layout has gone through multiple significant
changes as the Planning Board review continues. Until the applicant receives
guidance from the Planning Board that a particular layout may be acceptable, a
project specific SWPPP cannot be engineered. A fully engineered SWPPP, however,
is not necessary for the purposes of determining whether suggested measures can
successfully mitigate and treat stormwater runoff such that there will be no significant
adverse impact. It is inconsistent with common practice to prepare a SWPPP prior to
a determination of significance.
Further, the presumption that the SWPPP plan “may not be sufficient” is not
warranted. The production of an acceptable SWPPP requires adherence to specific
performance criteria outlined by the NYSDEC. The SWPPP is an integral part of the
plan and will be fully reviewed by the Town’s engineering consultant. Simply put, if the
plan is not acceptable, the plans, no matter how acceptable they may otherwise be,
will not be approved and the project will not be built.
Dam Maintenance: In EAF Part III, 5f, the applicant admits to having no expertise in
dam maintenance, and yet the Homeowners Association will be in charge of dam
maintenance. How will the Homeowners Association be given the tools and resources
for dam management?
Response: As the applicant will not be responsible for dam maintenance, having no
personal expertise in that area is irrelevant. Because the HOA management is not
Page 10
Hudson Highlands Environmental Consulting 71 Colonial Avenue, Warwick, NY 10990 (845) 986-5350
www.HudsonHighlandsEnviro.com
E-mail highlands144@gmail.com

likely to be capable of directly maintaining the dam, it will have the authority to contract
with such a qualified person to regularly inspect and repair it. The project will
beneficially impact the dam. The creation of a HOA will provide for its routine
maintenance and repair. Moreover, because there will be a community that values the
pond and an HOA consisting of the community, there will be a mechanism to assure
that the required inspections and repair are undertaken and funded.

(8) Other Impacts on Groundwater
EAF Part III, 4a discusses how withdrawals may affect groundwater supplies, using a
groundwater study from 2007, more than a decade out of date. Since Philipstown is
embarking on an update to this water study, the analysis should be based on the
updated data.
Also, as discussed earlier, the answers in the Groundwater section do not address the
impacts of the common sewer system, especially the one that will have compacted
soils from the horse activity on the turnout paddock and outdoor arena.
Response: The existing groundwater study clearly demonstrates a more than
abundant supply of groundwater exists under the project site. As there have been no
new projects in the vicinity that could possibly have caused a reduction in groundwater
levels, the 2007 data are still valid. Should a new water study be completed within the
project review period, the applicant will obviously consider any new findings. Absent
any changes in the immediate neighborhood, however, any new study is expected to
confirm the 2007 data for the vicinity of the project site.
Given the vast amount of land that will be preserved in its natural state under the
proposed project, the amount of impervious surfaces, even if the entire area of the
paddock and arena were to be considered impervious through compaction, will not
significantly reduce aquifer recharge within the project site. In addition, some
stormwater control features, such as stormwater detention ponds, will serve to
positively promote aquifer recharge.

In summary, we believe there will be significant adverse environmental impacts
from the proposed development and that a full Environmental Impact Statement is
needed. In addition, we think that the structures and activities proposed for the Open
Space area and the fragmentation of the Open Space area are inconsistent with the
specifications in Philipstown’s zoning code.
Response and Summary: As has been additionally pointed out in this letter, the
Environmental Assessment Form Part 3 serves to demonstrate that the proposed
project does not pose any significant adverse impact in any of the areas identified by
the Planning Board in Part 2 as having a potential adverse impact.
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If the completion and review of the EAF ends in the conclusion that the proposed
action will not significantly impact the environment, a Negative Declaration must be
prepared, and the preparation of a Draft Environmental Impact Statement is not
required.
Were an EIS to be prepared for this project, it would be a very costly and timeconsuming repackaging of the same information that has been already been
presented over the last three years via the Conservation Analysis and the expanded
Full Environmental Assessment Form. The single significant difference between the
presentation of this analysis as an expanded FEAF or as a DEIS is the statutory
requirement for public review via a public hearing and a written comment period. The
applicant understands the significance of this difference, and given the public interest
in this project, does not wish to limit the ability of the public to provide comment before
SEQRA is closed. Accordingly, the applicant has no objection if the Planning Board
decides to conduct a formal public hearing before issuing a Determination of
Significance.
Respectfully submitted,

Stephen M. Gross
Principal, Hudson Highlands Environmental Consulting
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ATTACHMENT 15C

Town of Philipstown Putnam County, New York
238 Main Street Cold Spring, NY, 10516
Conservation Board
Mark Galezo (Chair)
Eric Lind
Andy Galler
M.J. Martin
Bob Repetto
Lew Kingsley
D.J. (Jan) Baker
December 2nd, 2017
Planning Board Referral Response Regarding:
Hudson Highlands Reserve
Subdivision Project
Comments Pertaining to the Review of Submitted FEAF Materials Dated 10/5/2017
Dear Chairman Merante and the Planning Board,
With this letter pertaining to the review of the October 2017 Hudson Highlands Reserve
materials, the Conservation Board attempts to clarify our concerns to the Planning Board
with both broad ecological concepts and more specific components of the proposal.
Firstly, the Conservation Board acknowledges the applicant’s effort in preparing the
materials presented for our review to date. Our goal continues to attempt to uphold town
policy and balance the protection of our local natural resources with the needs of the
landowner.
Overall, the Full Environmental Assessment, in the Conservation Board’s opinion, is
lacking in completeness, as described below. Accordingly, the CB recommends that
the Planning Board (1) issue a positive declaration in regards to the SEQR process
and (2) require an Environmental Impact Statement to be prepared by the applicant
and their agents.
Forest Fragmentation and the Proposed Plan
The applicant argues that it has met the definition of a conservation subdivision and
employs zoning calculations and other analysis in support of its conclusion. The
Conservation Board, however, does not believe that the current design achieves either the
goals or spirit of what a conservation subdivision was intended to accomplish with respect
to the issue of fragmentation.
The concept of ecological fragmentation describes a spatially-scalable process by which
the division of large, contiguous habitats into small isolated blocks through anthropogenic
disturbance results in diminished wildlife habitat connectivity and function. The

Conservation Board believes additional efforts by the applicant are necessary to create the
largest contiguous forest block possible at the site.
The Philipstown Natural Resource and Open Space Protection Plan identifies forest
fragmentation as a significant risk to local biodiversity, and parcels within the HHR project
area are identified in the Plan’s accompanying Open Space Index. On a larger spatial scale,
the HHR subdivision proposal falls between the Hudson Highlands State Park Preserve
and Fahnestock State Park that together comprise a large forested tract of very high
ecological value in southeastern New York State, due to a contiguous, unfragmented
condition. For example, this surrounding landscape has been identified as an Audubon
Priority Forest Area in New York State, as it supports multiple forest breeding bird species
in need of conservation attention. In addition to the red-shouldered hawk highlighted in the
FEAF, wood thrush, scarlet tanager and several other forest breeding birds have a high
probability of utilizing the site, and are undergoing notable population declines.
Another causal factor of this diminished habitat value from fragmentation is the “edge
effect”, where impacts of light, wind, noise and other anthropogenic factors penetrate into
adjacent areas beyond human-defined parcel boundaries. The fact that these deleterious
impacts can stretch measurable distances into adjacent blocks is acknowledged in FEAF
Part 3 section 7f, that states the noise level of Route 9 lowers the conservation value of
adjacent undeveloped areas.
We are concerned this “edge effect” will permanently impact areas identified as having
some of the highest conservation value on the site, particularly the forested area generally
to the east of the proposed large equestrian facility and cul-de-sac. Although it is designated
to be permanently preserved, we are concerned that the inevitable noise, artificial lighting,
the use of pesticides or rodenticides in or near the proposed equestrian facility (that may
enter the food chain), and the potential for new introductions of exotic weeds ultimately
will degrade this area by reducing its functional size. Adjacent areas identified as
“potentially developable land” due to past human activity have not been disturbed in many
decades, and thus may serve as a naturalized buffer to this area, again demonstrating the
need to create the largest contiguous block at the site.
Project Sequencing
FEAF Section: D.D1.e
Currently, the applicant lists a 24-month period for the completion of the project as a whole.
Our concerns stem from potential impacts to State and Federally regulated wildlife coupled
with NYS and Town stormwater regulations, specifically during the land-clearing phase of
the project.
Indiana and Northern-long eared bat were both identified by the applicant’s consultant as
having the potential for utilizing the property for summering habitat. Both New York State
and Federal laws prohibit tree removal during specific times of the year (typically between
April 1st and October 31st) to avoid unnecessary impacts to these species. The applicant

must adhere to these cutting restriction timetables or risk violation of NYS and Federal
endangered/ threatened species law.
Taking these restrictions into consideration along with the SDPES regulations required in
an approved SWPPP (which calls for 5 acres of land to be clear and stabilized at any one
given time), it seems unrealistic to expect to be able to complete the project in the given
time frame. We ask that the applicant provide a Gantt chart to establish a timeline that takes
into account Federal, State, and local law with a specific focus on avoiding impacts to
threatened/ endangered wildlife and for maintaining water quality. If the proposed
construction timetable cannot be accomplished without operating outside these regulations,
the project must be referred to the NYSDEC region 3 Office and USFWS Field Office for
evaluation of jurisdictional determination and potentially incidental take permits.

Effects to Principal and Primary Source Aquifers/ Septic System Proper Functioning
FEAF Section: E.2.l
After our review of the submitted drawings that show where the horse paddock and septic
fields for a common septic area is to be located, we find no description of how the septic
fields will be designed to accommodate a riding ring above them. The provided percolation
tests documented in the 2015 PCDOH design data sheets were conducted up to depths
minimally exceeding two feet, lending us to assume the resulting system would be treated
to function to the normal standards, not one with equestrian activity and ensuing soil
compaction above it.
To ensure effectiveness for wastewater treatment and full protection of water resources,
the septic fields may need to be installed deeper or incorporate other redesign features to
accommodate this proposed mixed use (if allowable by State Health Department
standards). The Conservation Board feels greater analysis and description regarding the
proposed wastewater treatment system should be provided before the application be
deemed complete.

SWPPP
FEAF Section: Multiple and Still Remains Unaddressed in Full
The current application materials rely heavily on the execution of a fully reviewed and
approved stormwater management plan to ensure that the degradation of natural
resources does not occur during and post construction. While sections of part three of the
FEAF such as explain broader concepts and best practices of a SWPPP, no details of this
major project component have been provided.
The Conservation Board believes that considerable more detail of a proposed SWPPP
should be provided during this current review process. This will allow all reviewing parties
to examine all components of stormwater management on the site, such as locations of
permanent retention basins or other erosion control measures, and offer improved

protective solutions such as naturalized infiltration areas, reduced road salt usage,
permeable surfacing options, etc.)
Management of Aquatic Resources and Responsibilities of the HOA
Since the authoring of the limnology report the State of New York has raised its standards
in terms of the application of aquatic pesticides with a more rigorous permitting process
and long-term annual monitoring requirements whose costs typically fall on the HOA to
complete. For example, some practices in lake management have shifted towards newer
methods for dealing with issues such as algal blooms. We request that the pond
management plan be revised and reviewed to account for these new recommendations to
ensure appropriate maintenance of the pond is implemented to best possible extent by the
HOA in the future.
Furthermore, the FEAF part 3 places considerable, additional responsibilities on the HOA
to ensure the long-term viability of natural resource protection measures, including the use
of pesticides or herbicides in areas other than Ulmar Pond (outlined above), maintaining
and controlling activities in permanent open space areas including uplands, wetlands and
buffers, maintaining the stormwater drainage system, maintaining permanent erosion
control measures, ongoing maintenance of septic systems, and maintenance and repair of
the dam. The Conservation Board believes this is a substantial burden to place on an HOA,
and suggests a long-term plan be developed to ensure the HOA has appropriate information
and specific resources to ensure sustainability.
Thank you,
Max Garfinkle
Natural Resources Review Officer
Town of Philipstown
On behalf of Philipstown Conservation Board

Cc:
Mike Leonard
Tara Percacciolo
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Abstract
Nowhere in the eastern United States is the con¯ict between the conservation of the rich biological diversity of existing
forested landscapes vs. a continued expansion of suburban/exurban development more evident than in the case of Sterling
Forest, a 7245 ha tract of land on the New York±New Jersey border. This paper reports on our application of geographic
information systems (GIS)-based assessment and landscape ecological principles to assess the environmental sensitivity of
Sterling Forest lands and to prioritize lands for conservation protection. This GIS assessment served as the basis of subsequent
negotiations of a compromise conservation-development plan by a coalition of land conservation trusts and the land owner/
developer. Sterling Forest represents a useful case study of the application of GIS technology by the non-pro®t environmental
groups in successfully undertaking an independent analysis of a regionally important land use issue. # 1998 Elsevier Science
B.V.
Keywords: Land suitability assessment; Forest fragmentation; Open space; Sterling Forest NY

1. Introduction
Recognizing that small-scale, piece-meal actions
are inadequate to the task of conserving the overwhelming diversity of biological species, conservation
biologists are increasingly advocating a broader landscape level approach (Noss, 1983; Franklin, 1993).
While the loss of speci®c sites or habitats of threatened
and endangered species is still considered important,
concern is shifting to the larger issue of habitat
fragmentation across the landscape. In the eastern
*Corresponding author. Fax: (732) 932-8746; e-mail:
lathrop@crssa.rutgers.edu
0169-2046/98/$19.00 # 1998 Elsevier Science B.V. All rights reserved.
PII S0169-2046(98)00047-4

United States, a recent decline in the breeding population of migratory passerine songbirds has been linked
to the effects of fragmentation of their temperate forest
breeding habitat (Robinson et al., 1995). Fragmentation leads to isolation and dimunition of interior (i.e.,
core as opposed to edge) forest habitat (Whitcomb,
1977) resulting in increased pressure by nest predators
(Wilcove, 1985) and brood parasitism by cowbirds
(Brittingham and Temple, 1983). As unfragmented
forest habitat is becoming increasingly rare throughout the eastern United States primarily due to the
impacts of expanding human development (Robbins
et al., 1989), the preservation of large unbroken tracts
of forest habitat for both migratory songbirds as well
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as other forest interior dependent wildlife has become
a major biodiversity conservation issue.
Nowhere in the eastern United States is this con¯ict
between the conservation of the rich biological diversity of existing forested landscapes vs. a continued
expansion of suburban/exurban development more
evident than the New York±New Jersey Highlands.
An area of forested uplands of moderate relief, the
New York±New Jersey Highlands serve as a natural
geographic boundary serving to delimit the northern
edge of the New York metropolitan region, the most
densely populated region in the United States. Though
comparatively close to New York City and associated
New Jersey urban centers, the Highlands Region has
been largely spared off the effects of 20th century
suburban expansion. However, spurred by changing
demographic patterns and the construction of several
superhighways, suburban residential and commercial
development has started to impact the Highlands. The
distinct possibility that piece-meal development will
overwhelm the Highlands has instigated intense concern and interest in trying to conserve the region's
natural values as wildlife habitat, watershed and public open space (Michaels et al., 1992; Mitchell, 1992).
Much of this concern has most recently focused on
the fate of Sterling Forest, a 7245 ha tract of privately owned forest land on the New York±New Jersey
border that was slated for a major development
project
Based on our previous experience in assessing the
potential forest fragmenting impacts of the proposed
development of Sterling Forest (Lathrop, 1994), we
were asked to formulate an alternative conservation
plan. Our objectives were to: (1) preserve the essential
characteristics of the Sterling Forest landscape which
included its unfragmented forests, sweeping uncluttered views and rich native biological diversity; and
(2) allow for limited development that minimized onand off-site environmental impacts. In applying a
landscape scale approach to biodiversity or nature
conservation efforts, conservation planners are
increasingly turning to geographic information systems (GIS) and remote sensing to provide a much
needed spatial perspective (Bridgewater, 1993;
Kupfer, 1995). This paper reports on our application
of GIS-based analysis and landscape ecological principles to assess the environmental sensitivity of Sterling Forest lands and to prioritize lands for

conservation protection. We discuss the role that
GIS analysis played in subsequent negotiations of a
compromise conservation-development plan by a coalition of land conservation trusts and the land owner/
developer.
2. Case Study: Sterling Forest, New
York±New Jersey, USA
Located approximately 60 km northwest of New
York City, Sterling Forest at 7245 ha (17,900 acres) is
among the largest remaining areas of unprotected
open space in the New York metropolitan region
(Fig. 1). Located in the New York±New Jersey Highlands physiographic province, Sterling Forest is of
moderate relief with maximum elevations from 300 to
400 m. The geology consists of a complex series of
folded and faulted metamorphic schist, granite and
gneiss bedrock. Exposed rock outcrops are common
and soils are generally rocky and shallow (Soil Conservation Service, 1981). Showing the in¯uence of the
southern Appalachian Oak-Hickory, the northern
Appalachian Hemlock-Pine-Northern Hardwood,
and the Atlantic Coastal Plain vegetation, Sterling
Forest contains an excellent cross-section of the
region's rich biological diversity. Upland deciduous
forest forms an almost continuous matrix interspersed
with patches of coniferous forest, forested swamps,
shrub/emergent wetlands, ponds and lakes. As a result
of past mining, timber harvesting, limited farming/
pasturing, ®re and disease/insect pests, the woods of
Sterling Forest today are entirely of second growth
(Keatinge, 1967). With few paved roads traversing the
area, Sterling Forest represents the largest block of
unbroken forest habitat in the NY±NJ Highlands
region (Lathrop, 1996). With its pivotal central location, Sterling Forest serves to link large tracts of
forested park and watershed lands in New York state
with those in New Jersey. In addition to its value as
wildlife habitat, Sterling Forest serves as high quality
watershed for approximately 4.5 million New Jersey
residents.
Sterling Forest is privately owned and managed by
the Sterling Forest Corporation (SFC) which is in turn
owned by Zurich Insurance Corporation, a Swiss
international holding company. Under existing policies, the forest land has been managed for multiple
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Fig. 1. Location of Sterling Forest.
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uses including recreation, hunting/®shing and timber.
While there has been limited commercial and residential development on Sterling Forest lands since the
1960s, at present the area remains largely intact forest
land. However, in the early 1990s an ambitious commercial and residential development project (called
the Sterling Forest Community) was proposed that
would have dramatically altered the present situation.
Approximately 13,000 housing units, 500,000 m2 of
commercial and light industry development and
200,000 m2 of retail and service development were
planned at project buildout (Lathrop, 1994). While the
proposed Sterling Forest Project, as envisioned in the
Draft Generic Environmental Impact Statement
(DGEIS) (Lathrop, 1994), was designed with some
sensitivity to environmental concerns, the size and
intensity of planned development ensured that a signi®cant environmental impact both locally and regionally was inevitable.
Due to the inherent natural values of Sterling
Forest as wildlife habitat, open space and protected
watershed, there was a concerted effort on the part of
local, state and national government agencies and nongovernmental environmental advocacy groups to
limit, if not stop, the proposed development. Two
non-pro®t land conservation trusts, the Trust for Public Land (TPL) and the Open Space Institute (OSI),
have led a joint effort to purchase a signi®cant
portion of Sterling Forest and turn it over to the
Palisades Interstate Parks Commission to manage as
public open space. Due to the real estate value of the
land and reluctance on the part of the Sterling Forest
Corporation to completely abandon their development
plans, TPL and OSI realized prior to the negotiation
process that a full purchase of the Sterling Forest
property was infeasible. Before entering into negotiations with the SFC, TPL and OSI determined that
6350 ha (out 7245 ha) was realistic target for a
partial buyout. At an appraised value of $8650 per
ha ($3500 per acre), this meant a purchase price of $55
million. The question then became, which acres
should be purchased? TPL and OSI requested our
assistance in prioritizing lands for acquisition vs.
development and evaluating alternative conservation
strategies.
The following sections discuss the environmental
constraints assessment, the land prioritization/allocation and compromise negotiations.

2.1. Environmental constraints assessment
A GIS data base of basic environmental characteristics of the Sterling Forest area was created containing the following data layers: land cover type,
hydrography, roads, elevation, soils. Arc/Info (6.1),
Geographic Resources Analysis Support System
(GRASS version 4.1) and ERDAS Imagine (8.0) software packages were used to support the GIS
analysis. A land cover type map of the Sterling Forest
region was developed based on the digital analysis and
interpretation of Landsat Thematic Mapper (TM)
imagery (March 17, 1991 and August 15, 1988) and
high altitude color infrared aerial photography
(1:40,000 March 1991) in combination with other
mapped environmental data sets and ®eld visits.
The wetland and water types were determined
from the existing U.S. Fish and Wildlife Service
National Wetlands Inventory (NWI) digital maps.
Roads and elevation from the U.S. Geological
Survey 1:24,000 topographic maps and soil type
from recompiled County Soil Survey maps were
manually digitized. These various data layers were
all recti®ed to a Universal Transverse Mercator coordinate system and resampled to a grid cell resolution
of 30 m (i.e., the minimum mapping unit was a cell
3030 m).
A GIS based `cartographic modeling' analysis
was undertaken of the environmental costs or
constraints that development posed. In trying to incorporate a suite of critical environmental characteristics and landscape ecological principles in a
limited set of variables, we used the following
®ve parameters as input for the assessment: (1)
development limitations due to soil conditions/
steep slopes/¯ooding; (2) non-point source
pollution potential due to proximity to water/wetlands;
(3) habitat fragmentation potential due to distance
from existing roads and development; (4) sensitive
wildlife habitat areas; and, (5) visibility from the
Appalachian and Sterling Ridge Trails. The environmental cost/development constraints for each parameter (at every grid-cell) were classi®ed and ranked
into 5 categories: (1) Very slight; (2) Slight; (3)
Moderate; (4) Severe; and (5) Very severe. The criteria
used to determine the environmental cost/constraint
rankings for the 5 various input parameters are outlined below.
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2.1.1. Limitations to development due to
soils and terrain
Soil and terrain conditions represent a well-recognized constraint to development due to both on- and
off-site impacts. Based on the Orange County Soils
Survey (Soil Conservation Service, 1981) and recommendations therein, the soil types were grouped into
suitability for urban/residential development with
respect to engineering limitations to development
and to potential environmental impact due to
increased runoff, erosion and associated non-point
source (NPS) pollution. The SCS development suitability rating takes into account: steepness of slope,
soil permeability/drainage/stability, depth to bedrock,
stoniness, droughtiness, and frequency of ¯ooding.
This grouping was done assuming that any development would be serviced by sewers and not in-place
septic systems. By SCS standards less than 1% of the
Sterling Forest is considered suited or well suited for
development (Table 1) (Fig. 2(a)).
2.1.2. Non-point source pollution potential
Commercial and residential development have a
number of well-documented impacts on water quality
and adjacent aquatic ecosystems (Novotny and Chesters, 1981). Due to Sterling Forest's importance as
watershed for 4.5 million New Jersey residents, the
impact of the proposed development on downstream
water quality was a critical factor for consideration.
Furthermore, many of Sterling Forest's lake, river and
wetland habitats are in comparatively pristine conditions, and as such are of regionally important conservation value. We employed a simple spatial
distance or buffer model approach to account for
the potential transport of impacts off-site to adjacent
wetland and aquatic ecosystems. We reasoned that
there is an inverse relationship between distance to a
wetland/water body and potential impact on water
quality. In other words, the closer a development is
to a water body/wetland (i.e., the narrower the buffer),
the higher the impacts due to erosion, increased runoff
and associated non-point source (NPS) pollution of
surface runoff and groundwater ¯ow. However, the
translation of this general principle into an appropriate
buffer weighting scheme (e.g., the expected impact of
development with speci®c buffer distance) is highly
problematic (Muscutt et al., 1993; Zampella et al.,
1994). Further, depending on their design and imple-
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mentation, storm water management systems can
either enhance the role of riparian buffers or greatly
negate their effectiveness by short-circuiting the natural ¯ow of storm runoff. The site-speci®c ®eld studies
coupled with appropriate hydrological modeling
needed to more conclusively de®ne appropriate buffer
zones was beyond the scope of this study.
Based on 1:24,000 USGS digital hydrology and
USF and WS NWI digital wetland maps, a buffer
distance analysis was undertaken. The NPS pollution
potential ratings given to each spatial buffer distance
are based on our own subjective interpretation from
readings in the relevant scienti®c literature. By New
York state law, development is generally excluded
from existing water bodies and mapped wetlands.
The resulting buffer analysis (Fig. 2(b)) shows a
majority (greater than 50%) of the Sterling Forest
property within 150 m of water/wetlands and thus
having moderate to very severe NPS pollution potential or completely off-limits to development if mapped
as water or wetlands (Table 1).
2.1.3. Habitat fragmentation potential
Human development has the direct impact of
removing existing natural habitat as well as fragmenting the habitat that remains into smaller pieces. Paved
roads, residential and commercial development often
serve as barrier or hazard to wildlife movement and
native plant dispersal. Human development also has
`indirect' impact by creating a number of different
kinds of intrusions with varying depth of impact into
adjacent natural habitat. These intrusions include
increased air, water and noise pollution; changes in
microclimatic conditions due to higher sunlight and
wind levels; increased populations of invasive `weed'
species; and increased frequency of disturbance due
to direct contact with humans, human pets and associated `rural/suburban pest' species. The border area
affected by these disturbances is labelled `edge', as
compared to the undisturbed `interior' habitat (Zipperer, 1993). A number of passerine songbirds such
as warblers and vireos, so-called area-sensitive species, depend on large tracts of undisturbed interior
habitat to maintain viable populations. Due to the
negative impacts on area-sensitive species, the effect
of the proposed Sterling Forest development on habitat fragmentation was included in the suitability
assessment.

32

R.G. Lathrop, Jr., J.A. Bognar / Landscape and Urban Planning 41 (1998) 27±41

Table 1
Area of Sterling Forest by Environmental Limitation Categories for the 5 input parameters
Soil/terrain limitations to development
Class #
SCS development
suitability

Environmental
limitation ranking

Area (ha)

Area (%)

1
2
3
4
5
6

Very slight
Slight
Moderate
Severe
Very severe
Not applicable

7
3
3595
2500
907
232

<1
<1
50
34
14
3

Non-point source pollution potential
Class #
Distance from
water & wetlands

Environmental
limitation ranking

Area (ha)

Area (%)

1
2
3
4
5

Very slight
Slight
Moderate
Severe
Very severe

2547
820
1000
1002
1883

35
11
14
14
26

Habitat fragmentation potential
Class #
Distance from
roads & development

Environmental
limitation ranking

Area (ha)

Area (%)

1
2
3
4
5

Very slight
Slight
Moderate
Severe
Very severe

2200
1560
1258
881
1343

30
22
17
12
19

Visibility from hiking trails
Class #
Visibility
ranking

Environmental
limitation ranking

Area (ha)

Area (%)

0
1
2
3
4
5

No impact
Very slight
Slight
Moderate
Severe
Very severe

2514
1719
1176
481
344
1009

35
24
16
6
5
14

Sensitive wildlife habitat areas
Class #
Sensitive
Wildlife habitat

Environmental
limitation ranking

Area (ha)

Area (%)

1
5

Unknown
Very severe

5085
2159

70
30

Well suited
Suited
Less suited
Poorly suited
Very poorly suited
Water

>200 m
150±200 m
100±150 m
50±100 m
0±50 m

0±250 m
250±500 m
500±750 m
750±1000 m
>1000 m

No visibility
Very low
Low
Moderate
High
Very High

Unconfirmed habitat
Confirmed habitat

Based on the land cover type map, a buffer distance
analysis was undertaken to incorporate the fragmenting nature of development. Existing roads and development were extracted and then buffered into zones at
250 m intervals. The habitat fragmentation potential

ratings are based on our own subjective interpretation
of the relevant scienti®c literature. Development
placed on the edges of existing development (e.g.,
<250 m from an existing edge) will have a lesser
impact than development that is placed deep in the
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Fig. 2. Map of environmental constraints to development. (a) Limitations to development due to terrain conditions. (b) Non-point source
pollution potential. (c) Fragmentation potential. (d) Visibility from hiking trails.
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forest interior (e.g., >1000 m from an existing edge).
The resulting buffer analysis (Fig. 2(c)) shows nearly
50% of the forest as consisting of `interior' habitat
(>500 m from existing edge) (Table 1).
2.1.4. Aesthetic impact
The forested landscape of the NY±NJ Highlands
region is an important aesthetic and recreational
resource for the citizens of the New York metropolitan
region. The Appalachian Trail, a recreational corridor
of national signi®cance, traverses the northern portion
of Sterling Forest. There are a number of scenic
overlooks from the Appalachian Trail and local offshoots (e.g., Sterling Ridge Trail) that at present
provide unencumbered views of a comparatively
undeveloped forested landscape. The potential impact
of development on this aesthetic resource was also
considered in the analysis.
A digital viewshed map rating the visibility of
individual locations from the Appalachian and Sterling Ridge Trails was provided by the Appalachian
Trail Conference. This map was created by J. Fels
(North Carolina State University) from a 3D intervisibility (line-of-sight) analysis based on the digital
elevation model produced from digitized 1:24,000
scale USGS topographic quadrangle maps (Fels,
1992). The visibility from the Appalachian Trail
was determined from a series of points spread systematically along the extent of the trail during a leaf-off
condition (i.e., screening by intervening vegetation
was not considered). Visibility from the Sterling Ridge
Trail was determined from several selected viewpoints
(e.g., the Sterling Ridge Fire Tower). These two maps
were then combined to produce a composite visibility
map (Fig. 2(d)). The visibility rating for any particular
grid cell was determined by compositing the number
of times this cell was visible from the various viewpoints analyzed. This assessment was relatively simplistic, a more sophisticated analysis (e.g., Burrough
and DeVeer, 1984) that incorporated the actual location and height of the proposed development and the
screening of the development by existing or planted
vegetation was not feasible at this stage of project
planning. The visibility rating was used as a surrogate
for visual aesthetic impact assuming that development
in areas of high visibility would create more severe
aesthetic impacts by greatly marring the view from
these scenic hiking trails. Approximately 25% of the

Forest has moderate to very high visibility and thus
has potential for aesthetic impacts (Table 1).
2.1.5. Sensitive wildlife habitat areas
In addition to forest interior nesting songbirds, there
are a number of other species that are particularly
sensitive to human disturbance that presently inhabit
Sterling Forest. The DGEIS (LMS, 1995) identi®es
several `indicator' species that are also New York State
Threatened and Endangered species: the northern
cricket frog (Acris crepitans), the timber rattlesnake
(Crotalus horridus), and the red-shouldered hawk
(Buteo lineatus). Northern cricket frogs are generally
limited to relatively undisturbed wetland locations that
have suitable upland buffer. Timber rattlesnakes are
considered a restricted range species because they rely
on communal winter denning sites (hibernacula). During the periods immediately before and after hibernation the snakes congregate around these sites, making
them particularly susceptible to human disturbance
(Brown, 1993). The red-shouldered hawk is an areasensitive species that requires large blocks of mature
forested wetlands and adjacent upland forest (Galli
and Forman, 1976; Robbins et al., 1989). In addition,
the Little Cedar Bog wetland complex which includes
a low shrub (glacial) bog with a Sphagnum mat and an
extensive white cedar swamp was included as sensitive wildlife habitat due to the rarity of these vegetation communities in the NY±NJ Highlands region
(Keatinge, 1967; Lynn, 1984).
A map of known habitat areas for these three
indicator species was produced based on information
supplied by the New York chapter of the Nature
Conservancy, however due to the sensitive nature of
this data the map must remain con®dential. The wetland area and adjacent upland fringe (out to approx.
100 m) that contained known cricket frog populations
was mapped as sensitive habitat. All areas within a
1.6 km (1 mile) buffer radius of con®rmed timber
rattlesnake denning sites were classi®ed as sensitive
habitat. The speci®c wetland areas that contained
con®rmed nesting sites the red-shouldered hawk were
mapped as sensitive habitat. The Little Cedar Bog
wetland complex and its upland watershed were
mapped as sensitive habitat. The con®rmed habitat
areas for the three above species and the Little Cedar
Bog wetland complex (when combined) represent
approximately 30% of the Forest (Table 1).
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2.1.6. Composite model of environmental constraints
The ®ve parameters outlined above were combined
using overlay analysis to provide a composite picture
of the potential environmental costs or constraints
posed by/to development. Due to the limited spatial
resolution of the underlying data, this analysis was not
designed to assess speci®c site suitability (i.e., for
individual building placement) but to provide a general overview of potential sensitivity and conversely,
suitability of areas for development. The input maps
were overlaid and then composited by taking the
maximum value of any of the 5 input parameters
for any particular grid cell. While there are several
different ways to derive land suitability maps using
map overlays (for a review see Hopkins, 1977), we
examined two general approaches: (1) a local mean
method that averages the scores of these various input
data layers; and (2) a local maximum approach that
takes the most constraining value and assigns that
value to the composite cell (Tomlin, 1990). For example, four of the ®ve parameters may have class values
of 2 (i.e., low environmental constraints), if the ®fth
parameter has a class value of 5, then the composite
value for the mean method will be 2.6 (rounded to 3 or
moderate) compare to a composite value of 5 (very
severe) for the local maximum method. We chose the
local maximum approach as this might be considered
the most conservative approach with the most constraining parameter taking precedence (i.e., all parameters were weighted equally and any parameter can
have `veto' power).
Fig. 3 graphically displays the mapped results of
the composite environmental cost/suitability assessment. Roughly 86% of the property (excluding water)
was classi®ed as having severe (1473 ha) or very
severe (4080 ha) environmental constraints (Table 2).
Only 12.5% of the Property had a moderate (890 ha)
or slight/very slight (4 ha) environmental constraints.
The overlay analysis shows that a vast majority of
Sterling Forest is not suitable for development. As
noted above, this analysis was conservative (i.e. from a
conservation point of view) and somewhat different
results could be obtained using different rules of
combination. Regardless, it is clear that the proposed
development has the potential to signi®cantly increase
non-point source pollution and erosion, increase habitat fragmentation, negatively impact sensitive wildlife
habitat and visual aesthetics.
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Table 2
Area of Sterling Forest by Composite Environmental Constraint
Categories
Composite environmental constraints
Class #

Environmental
constraint

1
2
3
4
5
6

Very slight
Slight
Moderate
Severe
Very severe
Water

Area (ha)
1
3
898
1473
4638
232

Area (%)
<1
<1
12
20
64
3

2.2. Prioritizing land acquisition
The prioritizing of land area for conservation
purchase vs. development was based on a number
of factors. The results of the environmental suitability
assessment (described above) provided an initial starting point to allocate lands to conservation vs. development. A computerized optimal land allocation
model was not employed but decisions were made
on reasoned judgement. Many of these additional
factors have a locational component and could have
been potentially included in the environmental suitability assessment (e.g., a weighting given to priority
watersheds). This was purposefully not done so as
to initially rank all areas equally going into the
negotiation process. The general rule was to allocate
areas with lower environmental cost/constraints to
development and allocate areas with higher environmental cost/constraints to conservation. The
initial target to begin negotiations was to identify
approximately 1100 ha (approx. 2800 acres) for
development, this resulted in a focus on areas classi®ed as having moderate environmental impacts (see
Fig. 3), as only a tiny portion of the property was
classed as having slight to very slight impacts
(Table 2). In then delineating potential development
parcels a number of additional factors were taken into
consideration:
 maintain a buffer around the Appalachian Trail
corridor;
 minimize fragmentation of largest contiguous forest blocks (i.e. the core Sterling Ridge, and adjacent
Bill White and Sterling Mountain tracts);
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Fig. 3. Map of composite model of environmental constraints.
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 minimize development in high priority watersheds
(i.e. those watersheds draining directly into New
Jersey drinking water reservoirs);
 maintain corridors appropriate for wildlife movement;
 locate development near existing development;
 clump development into contiguous blocks.
The goal of these additional factors was to maintain
the essential open space characteristics of the Sterling
Forest landscape and minimize the off-site impacts of
any development.
The ®rst iteration of this land allocation process is
displayed in Fig. 4(a). To reach the target ®gure of
1100 ha, not all the allocation principles outlined
above could be simultaneously satis®ed requiring
various tradeoffs. Development was allocated to form
two primary parcels, one centered around the Routes
17A and 84 corridor (Parcel A, 625 ha) and one
located in the southeastern section of Sterling Forest
(Parcel B, 510 ha), where there was a large concentration of areas classed with only moderate environmental limitations. This scenario maintains buffer
land around the Appalachian Trail and sites development near existing development and road corridors on
the eastern boundary of the Property. To limit development in the Appalachian Trail corridor, Parcels A
and B were of necessity placed in the Sterling Ridge
and Bill White Mountain tracts but located towards the
eastern periphery to minimize impacts on the core
interior habitat and maintain a wildlife corridor that
spans the north±south axis of the property. Maintaining this existing corridor along Sterling Ridge was
deemed especially important in linking large forest
blocks in New Jersey with the Appalachian Trail
Corridor and other forested areas to the north and
east in New York state. The primary development
parcel, Parcel A, is sited in the Ramapo River
watershed which is not considered a high priority
watershed, though Parcel B is sited in the Wanaque
and Ringwood River watershed which are deemed
high priority. In addition, development was excluded
from the Sterling Lake watershed, another high priority water body.
2.3. Negotiated compromise plan
TPL and OSI then used the initial land conservation/development scenario outlined above in their
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negotiations with SFC. After each round of negotiation, the conservation/development plan was modi®ed
by us at the Rutgers University Center for Remote
Sensing and Spatial Analysis (CRSSA) based on TPL/
OSI comments to formulate an alternative scenario to
bring back to the table. While the negotiators at TPL/
OSI did not have real-time hands-on access to GIS
technology, by using CRSSA facilities we were able to
provide quick turn-around of GIS-based assessments
to meet their needs. In addition to developing alternative land allocation scenarios, this included producing hard-copy reports (e.g., various acreage ®gures)
and maps.
After a protracted series of negotiations spanning
many months and numerous iterations of the land
allocation exercise, a compromise plan was reached
with 6345 ha (15,680 acres) targeted for the conservation buyout leaving 900 ha (2220 acres) for development (Fig. 4(b)). Comparison of Fig. 4(a) and (b)
shows that original Parcel B has been eliminated with
most of the acreage reallocated to an expanded Parcel
A. At the insistence of SFC, two smaller commercially-oriented development parcels (next to existing
development within the Ringwood River watershed)
were added. This compromise trades off increased
development toward the central core of the property
with the advantage of shifting most development out
of the high priority Ringwood River watershed and
without jeopardizing sensitive wildlife habitat.
This plan, while no means perfect from a conservation
perspective, where feasible concentrates development
on the lands with more moderate environmental
constraints. The ratio of moderate constraint area
to total area is approximately 33% (300 ha/
900 ha33%) for the proposed development area as
compared to only 12% for the total SFC property area
(890 ha/7245 ha12%). It is anticipated that the
actual siting of development will be on the moderate,
and to a lesser extent severe, environmental constraint
areas with much of the very severe constraint areas
(e.g., steep slopes, wetlands, immediate riparian
zones) serving as open space buffer. The compromise
plan satis®es most of the initial priorities outlined
in the section above, resulting in publicly-protected
open space and conservation lands that preserve
the essential characteristics of the Sterling Forest
landscape while still allowing for signi®cant development.
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Fig. 4. Sterling Forest conservation purchase plan. (a) Initial conservation/development plan. (b) Final compromise conservation/development
plan.
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The negotiated settlement was deemed a suitable
compromise between conservation and development
and received overwhelming support by many of the
involved parties including local and national conservation/environmental groups, the local municipal governments and their citizens, the state governments of
New York and New Jersey and the U.S. federal
government (Fisher, 1996). The funding scheme
devised by TPL/OSI to raise the $55 million needed
to purchase the 6345 ha for open space conservation
includes $17.5 million from the federal government,
$16 million from New York, $10 million from New
Jersey, $5 million from a private foundation and an
additional $6.5 million to be raised from private
sources. Once purchased the land will be managed
by the Palisades Interstate Parks Commission, a bistate (NY±NJ) agency already responsible for managing nearby Palisades Interstate and Harriman State
Parks.
3. Concluding remarks
It must be noted that the ®nal negotiated settlement
was a compromise. As demonstrated in the environmental suitability assessment, the rugged forest-covered landscape of Sterling Forest is not eminently
suited for development. While attempting to minimize
the overall environmental cost, the proposed development will still entail signi®cant on-site and off-site
environmental impacts. The issue comes down to a
question of scale; within the 7245 ha of Sterling
Forest, the proposed 900 ha are among those best
suited for development. However, looking across
the larger New York metropolitan region, the proposed
development targeted for Sterling Forest could surely
be accommodated elsewhere with much lower overall
environmental impacts. Consequently, while still supporting the proposed conservation buyout of Sterling
Forest, there are a number of people in the conservation/environmental community that would prefer to
co-opt any development and purchase the remaining
900 ha if suf®cient funding became available.
We believe that the case of the Sterling Forest
conservation buy-out plan is a good illustration of
Calkins' (1991) model for the effective use of GIS in
the public policy arena. Calkins (1991) proposed that
the ability to use a GIS effectively to assist in the

39

public policy area requires two conditions to be met:
(1) a rational or at least partially rational process for
the formulation of the public policies; and (2) the
quanti®cation of the signi®cant attributes of the policy.
In the Sterling Forest case, many of the signi®cant
decision criteria could be quanti®ed and mapped for
inclusion in the GIS-based land suitability assessment.
The results of the environmental constraints assessment, along with other pertinent information, then
provided a rational basis with which to evaluate
alternative land allocation scenarios and negotiate
the purchase of public conservation lands. Equally
important to the effective of use GIS in this case was
our ability to meet Calkins' (1991) additional objective of `presenting as much high quality information to
the decision maker as is needed, to be able to describe
important relationships within the information, to
predict the impacts of selected decisions, and to follow
up by evaluating the results of decisions'.
For many years, the utilization of GIS in environmental planning and natural resource management
was largely the domain of centralized governmental
authorities at the federal and state level (Tomlinson,
1991). With the widespread adoption of GIS technology by various government agencies as well as well®nanced development interests, some have expressed
concern that the ¯ow of information to the public will
be highly controlled and that the activities of citizen
`watch dog' groups in monitoring government or
corporate activities will be severely handicapped
(Pickles, 1995). However, more recently with decreasing hardware costs, more user-friendly GIS software,
and increasing availability of digital spatial data, there
has been an increasing spin-off of GIS technology to
more local `grassroots' levels. The Sterling Forest
conservation buy-out plan provides a good example
of this trend and demonstrates the effective use of GIS
technology by the non-pro®t environmental community (with assistance from the academic community).
The ready availability of GIS technology, especially
the availability of public domain non-proprietary spatial data, greatly facilitated the two non-pro®t land
trusts, TPL and OSI, in undertaking an independent
(i.e., independent of information supplied by SFC)
land suitability assessment at comparatively low cost
and short time frame. The ready access to timely
information and high-quality graphics greatly
strengthened the land trusts' position at the negotiat-
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ing table with their well-®nanced opponent (R. Harvey, pers. comm.) and contributed to their ultimate
success. In this case, GIS technology helped to balance the `information as power' equation.
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Introduction
Species profiles
The wood thrush and scarlet tanager are Neotropical migratory songbirds that breed in deciduous and
mixed forests of the eastern United States and southeastern Canada. Both species reproduce most
successfully in extensive forests with heterogeneous structure, including a mix of large and small trees.1-4
Wood thrushes nest in understory shrubs and trees and forage for invertebrates in loose leaf litter,1,5
whereas scarlet tanagers usually nest and forage above 25 ft.6,7 After the breeding period, wood thrushes
and scarlet tanagers concentrate in sapling-dominated areas, where they molt and build fat reserves for
migration.8-10 Wood thrushes overwinter in lowland tropical forests from southern Mexico to Panama,11
while Scarlet tanagers migrate further south to the rainforests of Peru, Ecuador, and Colombia.12
Status and conservation concerns
In the US Northeast, both species reach their highest densities in the central Appalachian region and occur
at relatively low numbers in northern forests. Compared to scarlet tanagers, wood thrushes are more
abundant overall, especially across the Middle Atlantic Coastal Plain (Fig. 1).

Wood Thrush

Scarlet Tanager

Abundance
Index

Abundance
Index

0 - 2.25

0 - 1.54

2.26 - 5.08

1.55 - 3.35

5.09 - 8.49

3.36 - 5.77

8.50 - 14.23

5.78 - 8.85

14.24 - 25.66

8.86 - 17.17

Figure 1. Relative abundance of wood thrush and scarlet tanager in northeastern forests based on a five-year
average of Breeding Bird Survey route counts (2008 to 2012). Survey routes consist of 50 roadside sampling
stations located at 0.5-mi intervals.13 Values categorized by natural breaks in the data.

Since 1966, numbers of wood thrush have been decreasing throughout most of its breeding range (Fig. 2),
with particularly severe declines in the Atlantic Northern Forest (-4.55% per year) and along the New
England-Mid-Atlantic Coast (-2.77% per year).13 The persistent, negative trends have prompted every
state from Virginia to Maine to designate the wood thrush a Species of Greatest Conservation Need
(SGCN).
1

no data

Percent Change
per Year

Wood Thrush

Percent Change
per Year

Scarlet Tanager

Figure 2. Wood thrush and scarlet tanager population trends, 1966-2012 (Sauer et al. 2014).

Scarlet tanager populations are stable or increasing in much of the southern Appalachian region, but
annual declines of more than 1.5% have been observed in the Atlantic Northern Forest, across the eastern
Allegheny Plateau, and along the New England-Mid-Atlantic Coast (Fig. 2). The species has received
SGCN designations in Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New
Jersey, New York, Rhode Island, and the District of Columbia.
Factors contributing to these regional declines include loss of nesting habitat to development and
impaired reproduction in remaining forest fragments.14-18 Thrushes and tanagers breeding in developed
landscapes are exposed to elevated risk of nest predation by crows, jays, and squirrels as well as brood
parasitism by brown-headed cowbirds.15,19-21 Some studies also link wood thrush decline to: overbrowsing of the understory by deer;22 the depletion of calcium from forest food webs, resulting from acid
deposition;23,24 and low overwinter survival, which may stem from loss of non-breeding habitat or
changes in tropical precipitation.25 Threats to scarlet tanager during migration and on the wintering
grounds are not well understood.12,25 However, both the wood thrush and scarlet tanager are among the
bird species most frequently killed by collision with buildings.26
Purpose of the guidelines
The purpose of these guidelines is to promote the conditions and processes that sustain wood thrushes,
scarlet tanagers, and other species that depend primarily on mature deciduous and mixed forest habitat in
the Northeast and Mid-Atlantic regions. Information presented here may be useful to conservation
planners, land managers, and forestry professionals who are working to foster the many ecological and
societal values of healthy forest ecosystems.
Effective approaches to conserving these species will vary throughout the region, depending on prevailing
land uses, stressors, and wildlife management priorities. In recognition of this heterogeneity, these
guidelines offer forest management and conservation strategies that should be selectively applied based
on local knowledge and stewardship objectives. In general, harvest-based strategies are likely to be most
useful in areas of active forest management. Forest preservation may also be effective at sustaining wood
thrush and scarlet tanager populations on large tracts that contain the requisite soils, forest types, and
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natural disturbance agents. Combined approaches can be applied to areas where harvesting is limited but
conservation objectives call for some level of habitat manipulation.
Where to Create and Sustain Habitat
Landscape characteristics
Efforts to protect and/or manage habitat for wood thrushes and scarlet tanagers should focus primarily on
forested landscapes, especially forest blocks over 250 acres2,3,27 with > 80% forest cover within 0.6-1.2
mi28,29 and > 65% forest cover within 3.1 miles.4 Local information about development pressure and
avian productivity can help forest stewards tailor these parameters to areas where they work.
Area-sensitive birds may persist for some time in forest fragments, despite marginal conditions, thanks to
immigration from larger forests.17,30 However, low rates of pairing17 and reproduction15,16,19 in these areas
may destabilize regional populations. Therefore, efforts to support wood thrush and scarlet tanager
populations should avoid residential, commercial, and agricultural landscapes except where recommended
forest thresholds could be achieved through habitat restoration.
Suitable landforms for wood thrush include broad valleys, coastal plains, and uplands that contain open
water, streams, and wetlands (Fig. 3a).31,32 Moist soils in these areas help maintain damp leaf litter and a
supply of invertebrate prey.33 Wood thrushes breed up to about 2,500 ft in New York and northern New
England and up to 4,000 ft in the southern Appalachian Mountains.34
Scarlet tanagers also breed across a wide range of physical settings from the Atlantic Coastal Plain to the
Appalachian Mountains.13 However, they show an affinity for hilly areas,32,35,36 where wind-throw and
topographic relief help maintain an uneven canopy (Fig. 3b).

a

b
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Carolyn Faught

Figure 3. Large blocks of moist forest (a) provide excellent habitat for breeding wood thrushes. Scarlet tanagers
tend to be most abundant in hilly forest landscapes (b).

Desired Habitat Conditions
For birds of woodland interiors, forest extent may be more important than stand-level habitat features in
shaping patterns of abundance and productivity.4,37 Still, wood thrushes and scarlet tanagers consistently
reach their highest breeding densities in mature to old forests that are dominated by hardwoods and
contain a mix of large and small trees. The layered vertical structure may result from canopy openings
created by forest management or natural disturbance.
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Although desired conditions for wood thrushes and scarlet tanagers overlap substantially, a number of
subtle distinctions have been observed. Below, we describe the breeding habitat of each species separately
and then summarize common attributes in Table 1. Because differences in use of post-breeding habitat are
less apparent, we present a single set of desired conditions for this phase of the annual life cycle.
Wood thrush breeding habitat
Wood thrushes primarily breed in hardwood forests, but also occur in hardwood-dominated mixed
woods.27,38,39 Common canopy species include oaks, hickories, maples, pines, American beech, American
basswood, black birch, and tulip trees. Spicebush, sassafrass, witch hazel, honeysuckle, rhododendron,
maple-leafed viburnum, striped maple, and flowering dogwood are some of the smaller trees commonly
found in wood thrush territories.1,31,40 Fruit-bearing trees and shrubs are particularly valuable because they
provide high-calorie food for migration.41
Wood thrushes usually select forests of intermediate to old age, including multi-aged stands in which
partial timber harvests and natural tree-fall gaps have contributed to the development of adequate
subcanopy structure (Fig. 4).36,42 Nesting may also occur in large regenerating stands if 10-20% of the
original stand is retained.43 If all trees have been removed from a site, wood thrushes may begin to
colonize the regrowth once it reaches about 40 ft in height and succeeds beyond the pole stage.31,28,44
The following structural features generally characterize productive habitat for breeding wood thrushes.
•
•
•
•
•
•
•
•

Canopy height: > 50 ft 1,31,38
Upper canopy cover: 45-75% 45
Subcanopy height: 10-20 ft 40
Subcanopy cover: 55-80% 40,45
Total canopy cover (upper canopy and subcanopy, combined): > 80% (Fig. 5) 1,36,38,40,46
Basal area of trees > 4 in dbh: 90-130 ft2/ac 38,44
Tree diameters: Wide-ranging 4,36
Forest floor: Semi-open or open with a thick layer of leaves (Fig. 5) 5,33,38

Mike Burrell (CC BY-NC-ND 2.0)

Dan Lambert

Figure. 4. Tall shrubs and saplings provide concealment for wood thrush nests and dispersing young.
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Dan Lambert

Dan Lambert

Figure 5. A well-developed, layered canopy delivers a steady supply of leaf litter to the forest floor. Prey density
and foraging efficiency is greatest on open forest floors that feature a thick layer of decaying leaves.

Scarlet tanager breeding habitat
In the Mid-Atlantic and Northeast regions, scarlet tanagers breed in oak-hickory, oak-pine, and beech
woodlands, as well as northern hardwood, eastern hemlock, and hardwood-hemlock forests.12,47 In New
England, they also occur in aspen-birch stands and red maple swamps.47,48 In central Appalachian
hardwoods, white oak is most frequently used for nesting, while red oak and red maple are avoided.35
Further north, where white oak is uncommon, scarlet tanagers regularly use red oak stands.46 In northern
hardwood forests, scarlet tanagers preferentially forage in yellow birch, due to high prey density, but tend
to avoid sugar maple when feeding.49
Subcanopy composition varies
geographically, but may include
hophornbeam, serviceberry, striped maple,
and sumac, in addition to saplings of the
canopy species.36,47,50
Scarlet tanagers nest and forage in leafy,
overhead cover across a range of heights,
usually above 25 ft.6,7 During breeding, they
are most abundant in mature to old forests
where openings in the upper canopy have
enabled the development of layers below
(Fig. 6).36,47,50,51 Once a stand reaches the
poletimber size class, with tree diameters
measuring 5-11 in at breast height, it may
begin to attract scarlet tanagers during the
nesting season.50

Miguel.v (CC BY-SA 2.0)

Figure 6. Scarlet tanagers inhabit a variety of deciduous and
mixed forests with well developed, mid-canopy and understory
layers.
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The following features generally characterize productive habitat
for breeding scarlet tanagers.
•

Canopy height: > 50 ft 17,35,36,38

•

Total canopy cover (upper canopy and subcanopy,
combined): 40-95% 17,35,36,38,47,53

•

Basal area of live trees (> 4 in dbh): > 90 ft2/ac in
unharvested stands 17,35,38,44,53 and > 40-70 ft2/ac in
recently harvested stands 35,44,53

•

Tree diameters: wide-ranging, including large trees
(>15 in dbh) for nesting (Fig. 7) 9,35,50

•

Moderate to high density of small trees forming a welldeveloped mid-canopy layer 36,38,47

David Patriquin (WREO) (CC BY-NC-SA 2.5)

Figure. 7. Large canopy trees provide
sizeable support branches for scarlet tanager
nests while full, sunlit crowns often contain
abundant invertebrate prey.

Wood thrushes and scarlet tanagers both inhabit mature, hardwood-dominated forests with trees in
multiple diameter classes and high total canopy cover (upper canopy and subcanopy, combined). But
compared to wood thrushes, scarlet tanagers are associated with a broader range of canopy and basal
area conditions (Table 1).
Table 1. A comparison of major structural attributes of wood thrush and scarlet tanager breeding habitat.
Structural Attribute
Canopy height
Tree diameters

Wood thrush
> 50 ft
Wide-ranging

Scarlet tanager
> 50 ft
Wide-ranging

Overlap
> 50 ft
Wide-ranging

Basal area of live trees (> 4 in dbh)

90-130 ft2/ac

> 40-70 ft2/ac

90-130 ft2/ac

Total canopy cover

> 80%

40-95%

80-95%

Post-breeding Habitat
Like most birds that breed in mature forests, wood thrushes and scarlet tanagers utilize areas of high
sapling density during the post-breeding period, including regenerating harvest zones.8-10,54-57 These
thickets offer protective cover at a time when risk of mortality is high.58 They may also contain abundant
fruits and invertebrates, which provide essential nutrients for molting and migration.41,59,60 Forests that
meet the following criteria may provide high-quality post-breeding habitat for the focal species and for
other migratory songbirds, as well.
•

Deciduous saplings and/or woody shrubs occur in high density 8,10,57

•

Native, fruit-bearing trees and shrubs are present 41,59,60

•

Canopy characteristics vary, but open or semi-open canopies are most compatible with desired
understory structure
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Recommended Practices
Methods to promote the desired landscape- and stand-level conditions will vary based on each site’s
characteristics and surrounding context. In general, land stewards are advised to apply local understanding
of forest dynamics, assess effects of management and conservation activities, and make adjustments as
new knowledge is gained. Still, several strategies are likely to maintain or create habitat for wood
thrushes, scarlet tanagers, and associated species when applied to the appropriate setting.
Land conservation
•

Direct conservation resources toward forests with known
populations of the focal species, especially where
productive soils naturally sustain high tree vigor and tall
canopies.

•

Give special consideration to sites with features that
naturally maintain vertical layering and horizontal
patchiness, such as hillsides, streams, and wooded
wetlands.

•

Conserve habitat blocks > 250 acres in landscapes with
> 65-80% forest cover.2,4,27,28

© Kennedy et al. 2003

•

Figure 8. Circular patches offer more core
Favor forest units with large core areas and low edge-tohabitat than other shapes.
area ratios in order to reduce the risk of predation and
brood parasitism originating from surrounding agriculture or development (Fig. 8).3,61

•

Develop easements and stewardship plans that allow forestry practices that maintain or enhance wood
thrush habitat.

Infrastructure siting and mitigation
•

Cluster new construction near existing roads (Fig. 9) and make use of previously disturbed lands.62

•

Avoid developing forests with embedded wetlands or high topographic relief.

•

Minimize the footprint of residential, commercial, and energy development.

•

Mitigate conversion of forest to non-forest with strategic reforestation.

•

Reduce the amount of impervious surface within 0.3 mi of forested areas.63

adapted from
Gaertner et al. 2007

Figure 9. Clustering development near existing roads minimizes forest fragmentation.
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Forest management
•

In pole-sized stands, accelerate the development of a high, vigorous canopy with light or variable
retention thinning, crop-tree release, or crop-tree release with canopy gap formation (Fig. 10).47,64

Figure 10. Methods of release and thinning
that increase light to the understory can
improve habitat, along with timber value, by
increasing canopy vigor and adding layers to
even-aged stands. Thinning at variable
densities may simulate natural disturbance and
add horizontal complexity.

Eli Sagor (CC BY-NC 2.0)

•

In mature stands, maintain or create understory structure and horizontal patchiness with single-tree
selection, variably sized group selection (up to 0.5 ac), and/or expanding gap group
shelterwoods.42,43,46,64,65 Larger group cuts (up to 2 ac) could be used sparingly to meet targets for
post-fledging cover and to provide habitat for young forest breeders (Fig. 11).
Figure 11. Differently sized group cuts with
variable retention can enhance the patchy and
layered structure favored by wood thrushes and
scarlet tanagers, particularly if conducted in
homogeneously structured forests. Small group
cuts (< 0.25 ac) simulate natural tree-fall gaps
while larger harvests fall within the historic
size range of infrequent disturbance events
such as microbursts, ice storms, severe fires,
and major hurricanes.65
Google Earth

•

In areas where uneven-aged methods do not meet goals for timber production, consider implementing
a shelterwood or shelterwood-with-reserves system (Fig. 12). Although most mature forest associates
are likely to decline, an initial cut that retains > 50% stocking may help regenerate oak and provide
suitable conditions for breeding tanagers until the canopy is eventually removed.50

•

In central Appalachian oak forests where shelterwood cutting is followed by prescribed fire, apply
moderate or repeated low-intensity fires to maintain understory structure suitable for nesting and postfledging cover.66-68

•

Where clearcuts are used to meet management objectives, retain trees > 50 ft in height, either
scattered or in clumps, so that residual basal area exceeds 10-20 ft2/ac.42 Also, consider long rotations
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and intermediate treatments (e.g., variable retention thinning) to enable the development of layered
forest structure.46,64
•

Leave some deciduous trees > 15 in dbh.50
Increased vigor of these and other remaining
crowns may enhance nesting cover and
foraging opportunities for canopy-dwellers,
like scarlet tanager. Higher foliage volumes
could also benefit wood thrush and other
species that either nest in the lower canopy
or forage for invertebrates in moist leaf litter.

•

Retain tree species of high value to birds,
such as white oak, red oak, yellow birch,
hophornbeam, spicebush, dogwood, and
other native, fruit-bearing plants.

Eli Sagor (CC BY-NC 2.0)

Figure 12. View of the canopy in a first-cut, oak shelterwood that meets the stocking and basal area requirements of
scarlet tanager breeding habitat.

•

Maintain high sapling and/or tall shrub
density over 5-25% of the management unit.
These areas may occur beneath open, partial, and mainly closed canopies 8,9 and should be well
distributed to increase the likelihood of encounter by moving birds.

•

Individual sapling patches could range in size from 0.25 to tens of acres. Their size is less important
than their overall availability and distribution. Wood thrush fledglings may move 100-125 yards
between patches and range across 4 to 9 acres before migrating.8 Scarlet tanagers show similar
mobility, but will range more broadly (up to 40 ac) unless they remain on their breeding territories
until migration.9

•

Where invasive species are a problem, apply best practices in invasive plant and earthworm control to
promote regeneration of native flora and leaf-litter fauna. When possible, treat invasive plants before
harvest and clean tires of forestry equipment between jobs.

•

Avoid scattering large amounts of woody material in harvest zones, but if deer-browsing pressure is
high, create pockets of slash to impede deer movement and restrict access to young growth.

•

Encourage hunting to limit effects of deer browse on forest structure and composition, especially in
areas where deer densities exceed 10-20 deer/mi2. 2

•

To minimize disturbance of regenerating vegetation and compaction of the forest floor, restrict heavy
machines to temporary routes and landings, utilize tracked vehicles when practical, and conduct
harvests when the ground is dry, frozen, or covered by snowpack.

•

Limit the number, length, and width of skid trails and haul roads to the minimum required to
implement the management plan.

•

If at all possible, avoid harvesting during periods of nesting and fledgling activity (May to midAugust).
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Managing for Multiple Benefits
Associated Species
Current understanding of wood thrush and scarlet tanager ecology remains incomplete, particularly with
respect to the relative influence of breeding, wintering, and migration factors on population dynamics. Still,
detailed knowledge of their breeding and post-breeding habitat requirements can inform efforts to support
these and many co-occurring species. This group includes species that inhabit large forest tracts (e.g.,
Acadian flycatcher, broad-winged hawk and American black bear); animals that forage in thick leaf litter
(e.g., eastern box turtle); and wildlife associated with forest openings and understory vegetation (e.g.,
Canada, worm-eating, and Kentucky warblers; Table 2).

Andrea Janda (CC BY-NC-ND)

Anoldent (CC BY-SA 2.0)

Figure 13. Managing forests for wood
thrushes and scarlet tanagers may also
benefit other Species of Greatest
Conservation Need, including black
bears, eastern box turtles, and Kentucky
warblers.

Mark Peck (CC BY-NC-SA)

Ecosystem services
Large tracts of forest that are maintained as wildlife habitat also store carbon, control floods, and provide
clean air and water. In addition, wooded landscapes support culturally important recreational pursuits,
such as wildlife observation and hunting, as well as livelihoods in the forest products, tourism, and
outdoor industries. For these reasons, good stewardship of wood thrush and scarlet tanager habitat
contributes to the resilience of natural and human communities amidst accelerating global change.
Comprehensive planning
Because the wood thrush and scarlet tanager depend on a mix of forest age classes to reproduce and
survive in temperate woodlands, they serve as useful focal species for conservation and management
planning. In fact, a high percentage of northeastern and mid-Atlantic species stand to gain from forest
protection and harvest activities that maintain heterogeneous structure in hardwood-dominated
landscapes.52,69,70 But since no individual set of guidelines will meet the needs of all species, land
stewards should consider how implementing practices recommended in this document could affect species
that are not associated with mature forest habitat. In particular, efforts to manage for late-successional or
old-growth conditions should consider the needs of young-forest and disturbance-dependent species, such
as golden-winged warbler, brown thrasher, eastern towhee, and New England and Appalachian
cottontails.
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Ultimately, science-based approaches that account for the broader geographic context are most likely to
support native wildlife and the integrity of their habitats. Those with local knowledge of conservation
issues and forest dynamics are in the best position to make decisions related to the location, extent, and
intensity of management activity.
Table 2. A partial list of Species of Greatest Conservation Need that inhabit mature or multi-aged forests and could
benefit from implementation of these guidelines. Species of high regional concern are indicated in bold. Species cooccurrence varies across the region.
Species
Acadian flycatcher
American woodcock
Black-and-white warbler
Black-throated blue warbler
Blackburnian warbler
Broad-winged hawk
Brown creeper
Canada warbler
Cerulean warbler
Eastern wood pewee
Hooded warbler
Kentucky warbler
Louisiana waterthrush
Northern goshawk
Ovenbird
Pileated woodpecker
Red-eyed vireo

Habitat associations
Deciduous forests, especially near streams
Moist, young deciduous and mixed forests
Deciduous and mixed forests
Deciduous and mixed forests with dense understory
Mixed and coniferous forests with high canopy
Deciduous and mixed forests
Mixed and coniferous forests, especially with abundant snags
Moist deciduous, mixed, and coniferous forests with dense understory moisture
Deciduous forests with tall trees and canopy gaps
Deciduous and mixed forests
Deciduous forests with dense shrubs, especially near streams
Deciduous forests with dense understory
Hilly deciduous forests, near streams
Deciduous and mixed forests
Deciduous and mixed forests
Deciduous and mixed forests
Deciduous and mixed forests

Rose-breasted grosbeak

Deciduous and mixed forests, forest edges, parks

Ruffed grouse

Deciduous and mixed forest with multiple age classes, including young forest

Veery
Worm-eating warbler
Allegheny wood-rat
American black bear
Long-tailed shrew
Northern flying squirrel
Copperhead
Eastern box turtle
Mountain earth snake
Timber rattlesnake
Jefferson salamander

Deciduous forests with dense understory
Shrubby pockets in sloping deciduous forests
Rocky areas in deciduous forests
Deciduous and mixed forests with canopy gaps and fruiting plants
Moist deciduous, mixed, and coniferous forests with rocky areas
Deciduous, mixed, and coniferous forests, especially with abundant snags
Deciduous and mixed forest with open, rocky areas
Deciduous and mixed forests with moist leaf litter
Deciduous and mixed forests on hillsides
Deciduous forests with rocky areas
Deciduous forests with moist leaf litter and vernal pools
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Field Guide to Managing Wood Thrush Habitat
Companion to Guidelines for Managing Wood Thrush and
Scarlet Tanager Habitat in the Northeast and Mid-Atlantic Regions
The wood thrush is similar in size and shape to the American Robin, but
has a cinnamon-colored back, white under-parts, and a boldly spotted
breast. Males and females are similar in appearance, but immature birds
have more spots than adults.
Status: Species of Greatest Conservation Need in every state in the Northeast
and Mid-Atlantic regions

Habitats: Nests in mid- to late-successional deciduous and mixed forests with a moderate to closed canopy, a layer of tall shrubs
and small trees, and an open forest floor, including forested wetlands, riparian areas, and mesic uplands. Uses sapling-dominated
areas for protective cover and feeding before migrating to the tropics.
Territory size: 0.2 to 7 acres with occasional movement into neighboring territories
Diet: Predominantly invertebrates probed from the leaf litter or gleaned from low vegetation. Late-summer diet shifts towards
fruits like spicebush berry, fox grape, blueberry, holly, elderberry, black cherry, etc.
Nest: Placed at different heights in shrubs, saplings, and trees, usually 8-13 ft off the ground on a sheltered limb or in the
branch fork of a sapling or shrub. Often concealed by foliage. May face greater predation risk in low shrubs.
Associated Species: Varies geographically and includes Acadian flycatcher, black-and-white warbler, black-capped chickadee,
black-throated blue warbler, Blackburnian warbler, broad-winged hawk, cerulean warbler, eastern tufted titmouse, eastern
wood pewee, great crested flycatcher, hooded warbler, Kentucky warbler, least flycatcher, Louisiana waterthrush, northern
goshawk, ovenbird, pileated woodpecker, red-eyed vireo, rose-breasted grosbeak, scarlet tanager, veery, American black bear,
northern flying squirrel, and eastern box turtle
Recommended Forest Management Practices: Some methods of timber harvesting and prescribed burning can enhance
habitat quality for wood thrushes and associated species. However, conservation benefits may be low in forests < 250 acres and
in areas where suitable habitat occurs naturally - especially if invasive plants present a significant threat. For more discussion
of where to create and sustain habitat, consult the complete guidelines. The following table summarizes options for maintaining
or creating the desired stand-level conditions.
Starting Condition
Mature forest with a welldeveloped subcanopy and
patches of high sapling
density (same as desired
conditions)

Pole-sized to mature forest
with: a) canopy trees
exhibiting low growth and
vigor; and/or b) low
density of tall shrubs,
saplings, and small trees

Objective(s)
Maintain desired
conditions
Simulate natural
disturbance events

Increase the amount of
light that reaches
dominant crowns and the
understory in order to
promote canopy vigor and
sub- to mid-canopy
nesting structure

Management Options

Desired Condition

Single-tree selection
Group selection
Expanding-gap group
shelterwood
Prescribed fire (moderate or
repeated low-intensity burns)

Canopy height: > 50 ft
Upper canopy cover: 45-75%
Subcanopy height: 10-20 ft
Subcanopy cover: 55-80%
Total canopy cover: > 80 %
Basal area: 90-130 ft2/ac
Tree diameters: wide-ranging,
from saplings to trees > 15 in dbh
Moderate to high density of woody
shrubs and saplings > 1 in dbh
Relatively open forest floor with a
thick layer of leaves
Low to moderate ground cover
Low level of down wood

Light thinning
Variable density thinning
Crop-tree release
Crop-tree release with
canopy gap formation
Group selection

Additional Considerations
•

In even-aged silvicultural systems, retain some tall trees (> 50 ft) and ensure that residual basal area exceeds 10 ft2/ac.

•

Control invasive plants before harvest and limit spread of invasive plants and earthworms by cleaning tires between jobs.

•

Harvest on dry or frozen ground and restrict heavy equipment to temporary routes and landings.

•

If possible, avoid felling and skidding during periods of nesting and fledgling activity (May to mid-August).
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Ron Scott

WI DNR

A winter selection harvest with a forwarder minimizes leaf litter and understory damage, as well as risk to nesting birds.
Cleaning soil and plant parts from equipment limits the spread of invasive plants and earthworms.

Vermont Monitoring Cooperative

Kelly Colgan Azar (CC BY-ND 2.0)

A thinning of this hardwood stand (l) created good subcanopy nesting structure. Wood thrushes usually nest 8-13 ft off the
ground. Reproductive success is related to the amount of concealing foliage. This relatively exposed nest was parasitized by a
cowbird. The cowbird nestling is shown begging at the edge of the cup.

Tom Potterfield (CC BY-NC-SA 2.0)

Kevin Ripka

Deep and moist leaf litter provides habitat for snails, beetles, and other calcium-rich invertebrates that enable groundforaging birds to meet the nutritional demands of egg-laying.
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Field Guide to Managing Scarlet Tanager Habitat
Companion to Guidelines for Managing Wood Thrush and
Scarlet Tanager Habitat in the Northeast and Mid-Atlantic Regions
In full breeding plumage, male scarlet tanagers are bright red with
solid black wings and tail. Females have an olive head, back, and
rump, a dull yellow breast, and dark wings.
Status: Species of Greatest Conservation Need in CT, DE, MA, ME,
MD, NH, NJ, NY, RI and District of Columbia

Jerry Oldenettel (CC BY-NC-SA 2.0)

Habitats: Mature deciduous and mixed forests with tall trees, moderately open to closed canopy, and well-developed
understory. Also found in young forests and open spaces prior to fall migration.
Territory size: 6-14 ac while breeding with territory cores 1.5-2.5 ac.
Diet: Flies, moths, butterflies, cicadas, termites, ants, spiders, fruit, and buds. Forages in the mid-story and upper canopy
during breeding by hover-gleaning, flycatching, and probing bark; at lower levels when using young forest.
Nest: Made with materials from the forest floor on a junction of horizontal branches, located 8 to > 70 ft off the ground
(usually > 25 ft) in a large deciduous tree. Cover from leaves and thick branches protects eggs and young.
Associated species: Varies geographically and includes Acadian flycatcher, black-and-white warbler, black-throated blue
warbler, Blackburnian warbler, cerulean warbler, downy woodpecker, eastern tufted titmouse, eastern wood pewee, greatcrested flycatcher, hooded warbler, Kentucky warbler, Louisiana waterthrush, northern goshawk, ovenbird, pileated
woodpecker, veery, wood thrush, worm-eating warbler, and yellow-throated vireo.
Recommended Forest Management Practices: Some methods of timber harvesting and prescribed burning can
enhance habitat quality for scarlet tanagers and associated species. However, conservation benefits may be low in forests
< 250 acres and in areas where suitable habitat occurs naturally - especially if invasive plants present a significant threat.
For more discussion of where to create and sustain habitat, consult the complete guidelines. The following table
summarizes options for maintaining or creating the desired stand-level conditions.
Starting Condition
Mature forest with a welldeveloped subcanopy and
patches of high sapling
density (same as desired
conditions)

Objective(s)

Management Options
Single-tree selection
Small-group selection
Crop-tree release with or
without canopy gap
formation
Expanding-gap group
shelterwood

Maintain desired conditions
Simulate small-scale natural
disturbance events

Desired Condition

Canopy height: > 50 ft
Canopy cover: 40-95%
Basal area: > 90 ft2/ac
Tree diameters: wide-ranging,
including large trees for nesting

Pole-sized to mature forest
with: a) canopy trees
exhibiting low growth and
vigor; and/or b) little
vertical layering

Increase the amount of light that
reaches dominant crowns and the
understory in order to promote tree
growth, canopy vigor, and midcanopy nesting structure.

Light to heavy thinning
Crop-tree release
Single-tree selection
Small-group selection

Moderate to high density of tall
shrubs and small trees forming
leafy understory

Shelterwood
Shelterwood with
reserves
Shelterwood with
prescribed burning (in
oak-hickory)

- Canopy height: > 50 ft

Mature forest in an evenaged management scenario
(e.g., commercial timberland)

Maintain or enhance canopy
nesting and foraging structure
between initial entry and canopy
removal. Create young forest to
provide cover and food resources
during the post-fledging period.
Regenerate high-value oaks.

- Residual stocking: > 50%
- Residual basal area:
> 40-70 ft2/ac
- High density of advanced
regeneration

Additional Considerations
• Control invasive plants before harvest and limit spread of invasive plants and earthworms by cleaning tires between jobs.
•

Harvest on dry or frozen ground and restrict heavy equipment to temporary routes and landings.

•

If possible, avoid felling and skidding during periods of nesting and fledgling activity (May to mid-August)
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Bill Stack
Bill Stack

Eli Sagor (CC BY-NC 2.0)

Bill Stack

Tall, vigorous canopies and
understory layers can be achieved or
maintained by single-tree selection,
crop-tree release, thinning, and
winter harvests with a forwarder to
minimize damage to young trees.

Adamantios (CC BY-SA 3.0)

David Patriquin (WREO)
(CC BY-NC-SA 2.5)

In northern hardwoods, scarlet tanagers prefer yellow birches (l)
over sugar maples and beech for foraging. In oak-pine systems,
white oaks (r) are favored for nesting. Leaving large trees of
these species will support breeding tanagers.
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Photo Index

Photo 1 of 9
View from Moshier Road
Hudson Highlands Reserve
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Photo 2 of 9
View from Moshier Road
Hudson Highlands Reserve
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Photo 3 of 9
View from Moshier Road
Hudson Highlands Reserve
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Photo 4 of 9
View from East Mountain Road South
Hudson Highlands Reserve
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Photo 5 of 9
View from East Mountain Road South
Hudson Highlands Reserve
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Photo 6 of 9
View from East Mountain Road South
Hudson Highlands Reserve
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Photo 7 of 9
View from Horton Road
Hudson Highlands Reserve
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Photo 8 of 9
View from Horton Road
Hudson Highlands Reserve
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Photo 9 of 9
View from Horton Road
Hudson Highlands Reserve
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December 6, 2017

Ulises Liceaga
Horton Road, LLC
c/o The Fractal Group
315 East 91st Street
New York NY 10128

Re: Traffic Impact Analysis – Response to comments
Hudson Highlands Reserve
Town of Philipstown, Putnam County, NY

Dear Mr. Liceaga:
Kimley-Horn of New York, P.C. provides the following responses to comments on the above project
contained in AKRF’s memo of November 7, 2017.

1. Sight Distance Calculations
While it is Kimley-Horns contention that desirable intersection sight distances should be set at the speed
limit, the tables in Kimley-Horns’ September 29, 2017 Traffic Impact Analysis have been revised so that
the intersection sight distance is based on the 85th percentile operating speed, allowing motorists to
enter or exit the highway without unduly interfering with motorists driving at these speeds. The revised
tables are provided below.
The higher of the intersection and stopping sight distances is the recommended value and is provided
in all cases. Badey & Watson’s plans have also been revised accordingly.

kimley-horn.com
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Sight Distance Analysis Summary
Intersection Sight Distance
Case B1 - Left Turn from Minor Street

Required1

Provided2

Looking to the left3

Looking to the right4

Looking to the left

Looking to the right

585'

620'

943'

1000'

Case B2 - Right Turn from Minor Street

Required1

Provided2

Looking to the left3

Looking to the right

Looking to the left

Looking to the right

510'

N/A

943'

N/A

Case F - Left Turn from Major Street
Required1

Provided2

Looking Ahead3

Looking Ahead

430'

762'

Notes: 1. Required intersection sight distances based on AASHTO & NYSDOT design guidelines, for US Route 9 85th
percentile speeds.
2. Provided intersection sight distances from Sight Lines and Profiles, prepared by Badey & Watson, Surveying &
Engineering, P.C., last revised 9/20/2017.
3. Sight distance based on 53 mph northbound 85th percentile speed.
4. Sight distance based on 56 mph southbound 85th percentile speed.

2. Trip Generation for Equestrian Centers
No Further Comments

3. Determination of Peak Hours
No Further Comments

4. Trip-Assignment Percentage Figures
The requested trip-assignment percentage figures are attached.

5. Old NYSDOT Volumes
No Further Comments
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6. Basis for AADT Estimates
No Further Comments

7. NYSDOT Coordination on Growth Factor
In an email dated November 15, 2017, Akhter Shareef of the NYSDOT confirmed that the 1.35%
annual growth factor used in Kimley-Horn’s Traffic Impact Analysis was 0.85% per year higher than
the 0.5% per year value used by the NYSDOT. Thus, the analysis presented in the Traffic Impact
Analysis are conservative.

8. Signal Warrant Analysis
No Further Comments

9. Special Event Trip Generation
No Further Comments

10. Turning Movement Paths
The truck turning movement figures have been revised to include the exiting movements from the
site to Route 9 north and south bound. Additionally, full-sized sheet figures depicting the vehicles
traversing the entire road network have been developed and are included with the revised figures.
Box delivery trucks are both smaller and have better turning radii than all three of the trucks that
were modeled, it therefore stands that they too will be able to traverse the site. Figures of these
turns, like the ones for an automobile have not been developed because they do not provide any
additional information.

11. Percent Heavy Vehicles
No Further Comments

12. Peak Hour Factors
No Further Comments

13. Full-sized, Detailed Site Plan
A full-sized, detailed site plan was provided as part of the Part 3 EAF package. For ease of
review we have now included a copy of the full sized detailed site plan as part of the TIS. The
site plan depicts:
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•
•
•
•

•

•

All internal site roadways;
Traffic flow arrows have been added to the equestrian center parking lots, all roads are twoway;
Stop signs have been added to all intersections and two way-finding signs for the equestrian
center have been added to the plan, details will be developed with the plan set;
Road pavement markings:
a. No road striping (yellow center lines or white edge of roadway lines) is proposed for
the project as traffic volumes do not rise to the level that warrants striping,
b. A stop bar will be added at Route 9 if required by the NYSDOT;
c. Parking space striping in the equestrian center parking lots is shown on the plan.
Pedestrian facilities:
a. The historic farm road is now labeled on the site plan,
b. Sidewalks are shown near the equestrian center;
Emergency access connections to Horton Road and East Mt Road North are shown and
labeled on the Site Plan.

14. On-Site Vehicle and Pedestrian Circulation
No Further Comments

15. Safety Conditions Assessment Study Area
The originally requested “assessment of safety conditions along Route 9” was provided and
extended for a distance of approximately 650 feet on either side of the proposed site driveway,
which includes the required sight distances.
Beyond this area, project traffic will be
indistinguishable from existing Route 9 traffic and will represent an increase of less than 1.5%. Any
safety concerns that might exist on US route 9 outside of the study limits are unrelated to the
project, will not be significantly impacted by the project and, therefore, would not be required to be
corrected by the project. There is no justification for extending the study area.

16. Provide Synchro Files
No Further Comments

17. Local Town Emergency Services
Badey & Watson contacted the North Highlands Fire Department to ask for information on the
largest fire truck that would be sent to the site in case of a fire. They indicated that Rombout
(Fishkill) Fire Department in Fishkill, whose truck is larger than any owned by North Highlands
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would be called to service this location. Badey & Watson then contacted the Rombout Fire
Department and received the truck specification to run the auto turn program.
After the SEQRA determination when the site plan is being more fully developed Badey & Watson
will again contact the North Highlands Fire Department for input on the site plan as is the normal
sequence of events.

18. Provide Higher Resolution Figures
Higher resolution figures were provided in the appendix of the Traffic Impact Analysis but are
attached again here for your convenience.

New Comment 1 – Conduct a One-time Traffic Monitoring Study at the Driveway
The signal warrant analysis provided in the Traffic Impact Analysis indicated that the project would
have to generate three times as much traffic as anticipated for the NYSDOT to even consider the
installation of a traffic signal at the site driveway. In the opinion of Kimley-Horn, conducting a traffic
monitoring study at the project driveway after the project is completed is unnecessary as the
probability that the project will generate 75 exiting trips per hour on a regular basis is nil. That being
said, between six and twelve months after the project is completed and occupied, the Applicant
agrees to conduct weekday AM and PM peak-hour traffic counts, as well as Saturday midday peakhour traffic counts during the hours identified in the Traffic Impact Analysis. The counted traffic
volumes will be compared to the peak-hour signal warrant, as was conducted for the Traffic Impact
Analysis, to confirm that the peak-hour traffic volumes to not meet the warrant.
We appreciate the opportunity to provide these services to you. Please contact me at 914-368-9188
if you have any questions.
Very truly yours,

KIMLEY-HORN OF NEW YORK, P.C.

By: John Canning, P.E.
Project Manager
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US Route 9 Peak-Hour Traffic Operating Conditions

Site

US Route 9 Functional Classification

US Route 9 Annual Average Daily Traffic (AADT) Volume
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