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1.0 INTRODUCTION

As requested by the Village of Dobbs Ferry, McLaren Engineering Group (MEG) has compiled
this comprehensive report for the New York State Department of State Division of Coastal
Resources (DCR) with funds provided under Title 11 of the Environmental Protection Fund.
This report satisfies Tasks 8, 9, 10, and 11 of the Project Components outlined by the DCR.
The Westchester County Waterfront Park Master Plan, often referred to in this report as the
“Master Plan Concepts” for the Water’s Edge, along with public concerns related to climate
change are also incorporated within this document. To meet these requirements, MEG
performed an analysis of existing information and conducted inspections both on-land and
from the water of the Hudson River shoreline at the Dobbs Ferry Waterfront Park in Dobbs
Ferry, New York.

2.0 TAsK 8: PROJECT AREA BOUNDARY

Dobbs Ferry Waterfront Park is located on the eastern bank of the Hudson River in
Westchester County, NY. Directly to the east, the Village proper and downtown business
districts of Dobbs Ferry are located on the high land above the river. Wickers Creek drains
into the Hudson River just north of the park. Site plans detailing the project area boundary
have been developed by Paul Petretti, Civil Engineer and Land Surveyor, and can be found in
Appendix E.

While the Village of Dobbs Ferry is easily accessible by many means of transportation, the
Waterfront Park is most easily accessed by car. Metro North train service also connects the
Village of Dobbs Ferry to New York City and Poughkeepsie, NY, via the Dobbs Ferry train
station that is adjacent to the Waterfront Park to the east. Bus service provides access to the
Village, although not directly to the waterfront.

Pedestrian access to the site is also possible via two overpasses which cross the railroad tracks.
The Waterfront Park will be tied into the continuous “ribbon” walkway along the Hudson
River that is included in Westchester County’s Master Plan Concept. According to the
Waterfront Revitalization Area Boundary Map that was included in the January 2004 Local
Waterfront Revitalization Program (LWRP) prepared by the Village of Dobbs Ferry, the Croton
Trailway State Park, an abandoned aqueduct, is in close proximity to the Waterfront Park. The
walking trail could easily be linked to the waterfront walkway, providing additional means of
access to the Hudson River.

3.0 TAsKk 9: DATA ASSEMBLY

MEG has assembled and reviewed all pertinent information and data provided by the Village
of Dobbs Ferry, including the Dolph Rotfeld Report, Goldstar Environmental, Inc. Test Pit Log,
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and the January 2004 LWRP. A complete list of data sources contacted and the data collected
can be found in Appendix E.

4.0 Task 10: SITE RECONNAISSANCE

4.1 SITE SURVEY

MEG conducted a number of site visits to the Dobbs Ferry Waterfront Park to assess the
current conditions of the shoreline. The site visits included an above-water inspection and
a hydrographic survey. These inspections were used to augment and/or validate data
collected during document research and to become familiar with the general and specific
characteristics of the project area. The project area is bounded to the north by 4.5 acres
zoned for Industrial Use. This section is separated from the Waterfront Park by a stand of
trees and is part of a larger parcel identified in the LWRP as the “145 Palisade Street”
parcel. To the south, the Half Moon Restaurant is owned by the Fort Pond Bay Company.

The above-water inspection was conducted by a two-person crew over the course of one
day. The inspection team was equipped with all necessary field equipment to perform the
inspection. This included a tape measure, graduated survey rod, camera, aerial
photographs of the site, and spray paint for stationing the area. Representative photographs
were taken to document general conditions and localized deficiencies, photographs are
located in Appendix B. The shoreline was stationed at 50 foot intervals from north to
south, beginning at the fence-line which delineates the northern boundary of the park and
ending at the Half Moon Restaurant parking lot located at the southern end of the park.
The stations began at 0+00 and ended at 22+ 75. The results of the investigation were
compiled and are presented in the following report. Photographs and site plans are
referenced and included in the appendices at the end of this report.

MEG received surveys from the Village of Dobbs Ferry for the upland portions of the park.
A hydrographic survey of the water adjacent to the park was completed by MEG and tied-
in to the upland survey. The hydrographic survey limits stretched from the northern and
southern boundaries of the park and extended 100 ft west from the shoreline. The
hydrographic survey is included in Appendix A.

Historically, various types of shoreline stabilization measures have been implemented
along the shore of Dobbs Ferry Waterfront Park. For purposes of reporting, we have
divided the park into seven areas based on differences in shoreline stabilization. The
stationing and area callouts are shown on the site plans attached in Appendix A.
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Area 1 (Sta. 0+00to 10+ 50)

The shoreline consists of loosely placed stone riprap intermixed with concrete rubble. The
slope of the revetment varies from approximately 1V:1H to 1V:2H. The stone and
concrete rubble varies in size with diameters ranging from 2 to 6 ft. From station 0+ 00 to
4+ 50, heavy vegetation extends approximately 40 ft east of the shoreline as seen in Photo
1, located in Appendix B. From the adjacent shoreline, MEG was able to establish that the
riprap at the vegetated shoreline is similar to the slope along the non-vegetated shoreline.

From station 4+50 to 7+40, the revetment is in good condition and exhibits little to no
signs of bank subsidence or loss of upland fill as seen in Photo 2. Between stations 7 +40
and 10+ 50, there are multiple areas of subsidence at the top of the revetment. In some
areas this subsidence extends 3 ft beyond the top of the riprap slope. Subsidence is most
severe between stations 9+50 and 9+75. In one section, the loss of upland material
extends 15 ft along the top of the revetment, with a tree growing out of the revetment as
seen in Photo 3. The root system is embedded into the slope and retaining the upland
material. Westward of the tree root, there is a sharp scarp of several feet, leading into
steeply sloping, poorly graded riprap.

Area 2 (Sta. 10+50to 15+75)

The shoreline consists of poorly-graded stone riprap and mixed concrete rubble of varying
slopes similar to Area 1. The slope of the riprap is approximately 1V:1H. There is a 6 ft
wide asphalt walkway that runs adjacent to the shoreline in this area. Between the asphalt
walkway and the riprap slope, there is a strip of concrete over-pour approximately 6 ft wide
running the length of this area. There is a small, 30" x 50" gravel beach at station 10+ 50 as
seen on Photo 4.

Between stations 10+50 and 11+ 70, there are voids of up to 2.5 ft below the concrete
over-pour as seen in Photos 5 and 6. Between stations 11+ 70 and 14+ 25, the asphalt
walkway shows severe subsidence as evidenced by patched sinkholes and depressions
forming behind the patches as seen in Photos 7 and 8. At station 11+85, there is a 2 ft
void beneath the asphalt walkway with two small holes in the walkway. Between stations
14+25 and 15+75, the sinkholes and depressions are not as prevalent or severe.
However, voids still exist in the riprap slope in this area as shown in Photos 9 and 10.

Boat ramp (Sta. 15+75to 16 +00)

Located between Areas 2 and 3 is a deteriorated boat ramp. The boat ramp is 25 ft wide
by 40 ft long. As shown in Photos 11, 12, and 13, the abandoned ramp has multiple holes
and cracks and large voids were observed. One of the larger holes measures
approximately 4" x 5'.
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Area 3 (Sta. 16 +00 to 18 +28)

The shoreline in this area consists of riprap and mixed concrete rubble. The stones vary in
size from 2-8 ft in diameter. The slope of the riprap is approximately 1V:2H. Between
stations 16+ 00 and 17+ 25, there is a section of shoreline characterized by the presence of
several large trees growing among the stones. Subsidence exists at station 16+25 and
along the length of the revetment to station 17+50. Trees and heavy vegetation are
present in the subsiding areas as shown in Photo 14. In some locations, the vegetation
appears to be stabilizing the slope. Mixed concrete and riprap are common in this area.
From station 17+50 to 18+ 28, the slope is not vegetated and is characterized by large
stones with voids between them. At station 18 + 25, there is visible water flow through the
riprap as shown in Photo 15. The revetment in this section is approximately 12 feet wide
and appears to be placed on fine grained material. Stone in this section ranges from 2 to 6
ft in diameter, and large voids are visible as shown in Photo 16.

Area 4 (Sta. 18 +28 to 19+ 28)

This area consists of a beach made up of a fine grained granular material. From stations
18 +28 to approximately 18 + 50, there is a stacked stone wall approximately 3 to 4 ft tall
with stones of varying sizes and vegetation growing between the stones. From stations
18+50 to 19+ 18, there is an area of trees and vegetation, followed by a storm drain and
pipe at station 19+ 28.

Area 5 (Sta. 19+ 28 to 20+ 00)

This area, also adjacent to the sand beach, consists of a concrete retaining wall that is 16
inches thick with an exposed height of 3 feet and is depicted in Photo 17 located in
Appendix B. The length of the retaining wall is approximately 55 ft. The retaining wall
appears to be in good condition.

Area 6 (Sta. 20+ 00 to 22+ 00)

In Area 6, the shoreline is retained by a gravity wall constructed of dry stacked concrete
slabs as shown in Photo 18. The slabs vary in size with the average slab being 6 in. thick
and 3 ft by 3 ft wide. There is approximately 12 ft of concrete over-pour at the top of the
wall. The exposed height of the wall measured approximately 8 ft from the mudline.
There are multiple voids behind the wall and between the slabs themselves (Photo 19). In
many locations, the bottom of the wall has shifted outward approximately 3 ft, as shown in
Photo 20. There is a crack in the concrete over-pour 6 ft behind the wall that runs parallel
to the wall from station 21+00 to 22+00 as shown in Photo 21. The numerous voids
below the over-pour range from 6 inches to 4 feet in depth.
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At station 21+00, there is a 10.5 ft by 13.5 ft concrete landing for an aluminum gangway
which connects to a floating dock. The 4 ft by 30 ft aluminum gangway is connected to
the concrete landing by a piano hinge. The floating dock is anchored by 4 timber piles.

Stone “Jetty” (Sta. 22+00to 22+75)

Between Areas 6 and 7, a stone “jetty” projects to approximately 30 feet into the river as
shown in Photos 22 and 23. This extension consists of a mixture of concrete and asphalt
base surrounded by mixed riprap and concrete rubble. There is a severely deteriorated
timber retaining structure surrounding the riprap and concrete rubble in some areas.
MEG’s fathometric survey shows depths of -7 MLW for approximately 25 feet beyond the
visible section of the “jetty”, suggesting that the “jetty” extends further into the river.

Area 7 (South of station 22 +75)

This area is outside the scope of the park improvements but was observed for continuity.
This area covers approximately 200 feet between the southern edge of the public parkland
and the adjacent restaurant. The shoreline of this area is stabilized by riprap and concrete
rubble that is topped by 8 ft by 25 ft concrete panels. Assorted vegetation and debris exist
along the shoreline as shown in Photo 24. The panels are laid next to each other with no
visible connection between them. There are multiple voids between the underside of the
panels and at the top of the revetment.

“Outfalls”

MEG was able to locate five “outfalls”. At station 6+25, there is a 12 in diameter
corrugated PVC pipe that appears to be in good condition and extends 5 feet beyond the
top of the revetment. At station 8+ 05, there is a 12 in diameter corrugated steel pipe with
multiple holes which extends 6 feet beyond the revetment. At station 16+ 50, MEG found
two 3 ft diameter concrete pipes in the riprap. At station 17+25, MEG located a 12 in
diameter corrugated steel pipe with holes in the bottom. At station 19+28, MEG
discovered a 12 in diameter corrugated metal pipe with a storm drain located immediately
upland. Water was seen in the concrete pipes at station 16+ 50 (Photo 25). No water was
seen in any of the other “outfalls” at the time of the inspection.

4.2 OWNERSHIP
The limits of this project area include the shoreline of Dobbs Ferry Waterfront Park. As
discussed in the LWRP, the Waterfront Park is owned by the Village of Dobbs Ferry. If

Area 7 is incorporated into the design, then plans will need to be coordinated with Fort
Pond Bay Company, owner and operator of the Half Moon Restaurant.
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4.3 MANMADE STRUCTURES, BUILDINGS, OR FACILITIES ON OR ADJACENT TO THE SITE

There are transportation facilities adjacent to the Dobbs Ferry Waterfront Park. To the east
is a Metro North train station. Commuter parking by permit is provided for those utilizing
the train station. Additional parking to the north is designated for the use of park visitors.
Several buildings adjacent to the train station appear to be unused and were determined to
be locked upon closer inspection.

The Half Moon Restaurant is located immediately to the south of the Waterfront Park. The
current method of shoreline protection employs the use of sections of a demolished bridge
deck to retain fill. The majority of this section of shoreline is privately-owned. A unified
approach to shoreline protection must be developed. Partial protection of this shoreline,
without the participation of the private owner, would disrupt continuity.

Manmade structures and facilities also exist on site. A large soccer field atop a capped
landfill is located within a portion of Area 1 (Sta. 0+ 00 to 4+ 50) of the Waterfront Park.
Several test pits were dug in October 2002 by Goldstar Environmental, Inc. During the
excavations, miscellaneous rubbish, consisting of paper, tires, fire hoses, wood, metal, and
plastics, were found. At this time, it is unknown how this is affecting drainage at the site.
Further investigation may be required to ascertain the stability of the slope in this area.

Adjacent to Areas 2 and 3 (Sta. 15+ 75 to 16+00) is a non-functional boat ramp. Residents
who wish to use kayaks or canoes typically launch their watercraft at the small sandy beach
at Sta. 19+28. The elimination of the non-functional boat ramp and replacement by a new
kayak-specific launch placed in a well-chosen location of the Waterfront Park will increase
use by Dobbs Ferry residents.

Area 6 (Sta. 21 +00) contains a Police boat dock. This floating dock is anchored to timber
piles and is used for emergency vessels. Since April 2009, a concrete slab has been
poured to attach the gangway to the existing waterfront walkway, but in this location, the
waterfront walkway is characterized by a rough concrete overpour. After installation of the
gangway, a fence was installed to prevent pedestrians from climbing onto the gangway and
floating dock. This area will be maintained and improved for public safety reasons.

A stone “Jetty” (Sta. 22 +00 to 22 + 75) consisting of a mixture of concrete and asphalt base
surrounded by a severely deteriorated timber retaining structure is currently used by
fishermen. Master plan concepts include providing a public fishing pier at this location.
The current structure would need to be stabilized prior to the building of a new fishing
pier. This work could best be performed in phases to minimize permitting concerns and
the budget expenditures in the current waterfront stabilization project.
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4.4 ABOVE AND BELOW GROUND INFRASTRUCTURE

Limited information is available concerning above and below ground infrastructure at
Dobbs Ferry Waterfront Park. During the course of MEG’s field investigation, a total of five
“outfalls” were discovered. At Sta. 6+25, a 12 in diameter PVC pipe extended 5 ft beyond
the top of the revetment. Corrugated steel pipes were discovered at Sta. 8 +05, 17+ 25,
and 19+28. Water was seen in two large three foot diameter concrete pipes at Sta.
16+50. Water was not seen flowing out of the other “outfalls”, some of which had visible
damage. According to the LWRP, there are no sewer outfalls in Dobbs Ferry. Some of the
pipes discovered could be linked to drainage for the adjacent parking lot and upland area.
Though the source of the remaining outfalls could not be definitively traced, it is not
anticipated that this will impact the proposed shoreline stabilization. It is recommended
that the end treatments at all existing outfalls be replaced in-kind as part of this project.

4.5 TRANSPORTATION/CIRCULATION SYSTEMS THAT SERVE OR ARE LOCATED NEAR THE SITE

Dobbs Ferry Waterfront Park is easily accessible by car. Ample parking is available
adjoining the public walkway and soccer field; however, parking is primarily restricted to
residents and those with valid commuter parking passes. In addition, taxi service is
available from the train station.

Public transportation is available on and near the waterfront. The main form of public
transportation in the area is by train. Due east of the park, the Metro North Hudson Line
serves the area. Service between New York City and Poughkeepsie, NY, is provided for
commuters and regional riders. The Village of Dobbs Ferry is also served by Bee-Line Bus
via the 1C line. The transfer point is at the corner of Cedar and Main Streets. This bus stop
is located 0.6 miles from the train station at the Dobbs Ferry Waterfront Park. One evening
Bee-Line Bus (66) stops at the train station and originates at the New Rochelle Railroad
Station.

Pedestrian access from the main streets of the village to the Waterfront Park is limited.
Access is restricted to two overpasses which span over the tracks. A more pedestrian
friendly environment needs to be created to encourage greater use by residents of Dobbs
Ferry. Other towns built into the sides of the Palisades Cliffs on the Hudson River
(Weehawken, NJ, etc.) have constructed staircases and elevators to provide pedestrians
direct access to the waterfront. This option would; however, necessitate the construction of
an additional railroad crossing to provide pedestrian traffic with a supplementary access
point to the waterfront.
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4.6 ADJACENT LAND AND WATER USES

A main goal of the revitalization of the waterfront is to provide easy waterfront access to
the public. One of the plans being considered involves the creation of new seating areas
and “get-downs”. A choice location for the placement of one of the “get-downs” is at the
convergence of Areas 1 and 2 at Sta. 10+50. The “get-down” can be formed by the
special placement of flattened riprap to form “steps” towards the Hudson River.

Currently, the small beach located in Areas 4 and 5 (Sta. 18+28 to 20+00) is used for
access to the river and as a launching area for kayaks. A dedicated kayak-launch area can
be created in Area 5.

Area 6 (Sta. 21+00) contains a police boat dock. In the off-season, when an initial
inspection was made by MEG, the gangway was stowed on the grass of the adjacent park.
At times, the floating dock is also removed and placed on the adjacent grassy area. In May
2009, the gangway was bolted to a new concrete slab with a locked fence keeping the
public away from the gangway. This dock is for official use only. By maintaining this dock
for use of official watercraft only, the Village is able to provide emergency rescue
operations should they be required.

Immediately adjacent to the Waterfront Park is the Half Moon Restaurant to the south.
Water depths discovered during MEG’s hydrographic survey rule out the possibility of
establishing a small marina to draw boats to the restaurant and park; however, this area can
still be beautified as well as stabilized. An extension of the waterfront walkway can be
built from the Waterfront Park to the adjacent restaurant. Connecting the two properties,
the public will be more likely to travel between the two properties.

The other main use on property adjacent to the Waterfront Park is public transportation.
The Dobbs Ferry Metro North train station is located to the east. Daily commuters use the
train to obtain easy access to New York City. The small building bordering the train station
can be opened to provide additional comfort and travel related services to daily
commuters.

4.7 HISTORIC AND ARCHEOLOGICAL RESOURCES

There are no known historic or archaeological resources at the Dobbs Ferry Waterfront
Park; however, the LWRP states that historic preservation of buildings and area resources
have generally been neglected in Dobbs Ferry. Several 19" Century buildings in the
Village of Dobbs Ferry are on either the National, State, or Westchester Historic Registers.

The area near Wickers Creek helped establish farming in the area, but at the present time,
most of the creeks and water are not accessible. Residences and businesses have become
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more prevalent even though open space and water comprises 45% of the area of the
Village of Dobbs Ferry.

Adjacent to Wickers Creek is an Archaeological Area of Significance believed to be 6,000
years old. More than 18,000 Native American artifacts were discovered at the site. Due to
the historical and archaeological significance of this site, the residents of the Village
obtained a conservation easement; however, a means of public access must still be
devised.

4.8 SOIL AND CORE SAMPLING TO DETERMINE SITE STABILITY

To date, the only form of geotechnical sampling that MEG has been able to obtain for the
Waterfront Park are test pits taken from the soccer field. The soccer field adjacent to Area
1 (Sta. 0+00 to 4+50) is above a known, covered landfill. Test pits were dug for the
Village of Dobbs Ferry in October 2002 by Goldstar Environmental, Inc., to determine the
composition of the fill beneath this area. The depths of the test pits ranged from 10 to 27
feet below ground surface. Miscellaneous rubbish consisting of paper, tires, fire hoses,
wood, metal, and plastics was found. Some of the material found in the test pits was
damp/wet at the bottom of the pit. The rate of settlement, and anything else that may
potentially affect the stability of the park’s slope, are unknown at this time.

4.9 TOPOGRAPHY AND HYDROLOGY

At the kick-off meeting for this project, MEG obtained surveys created for the Village of
Dobbs Ferry and has since reviewed them. A hydrographic survey was then completed by
MEG and tied into the land survey. Information obtained in the hydrographic survey has
ruled out the creation of a marina in Area 7 between the Half Moon Restaurant property
and the Waterfront Park. Water depths close to shore are not adequate for the docking of
boats.

Dobbs Ferry Waterfront Park is located on the Hudson River. According to the LWRP, the
park is located on a floodplain. The FEMA Flood Insurance Rate Map shows the elevation
of a 100 Year Flood to be 7 ft. (NAVD88 datum). The Village would like to design
shoreline stabilization measures that can withstand a 100 Year Flood. This would
eliminate the possibility of flooding under most conditions.

Climate Risk Information published by the New York City Panel on Climate Change was
reviewed by MEG to address concerns expressed by the public. It is estimated that sea
level may rise up to 5 inches by the 2020s and as much as 12 inches by the 2050s. It is
not anticipated that the projected rise in sea level will affect the current elevations at the
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park. Due consideration has been given to these projections and how they may affect the
Waterfront Park. An acceptable level of shoreline protection will be agreed upon
depending on funds available for repairs and rehabilitation of the park.

4.10 NATURAL RESOURCES

Several areas of mature trees are extant in the Waterfront Park. The shoreline at the
northernmost section (Sta. 0+00 to 4+50) is heavily vegetated, including many mature
trees and heavy ground cover. The upland portion of the northernmost section of the park
appears stable, with no visible sinkholes forming. The section of the park near the
dilapidated boat ramp (Sta. 15+ 75 to 16+ 25) has mature trees stabilizing fill at the top of
the slope. While the vegetation is not as heavy as the northernmost section of the park,
this vegetation has prevented the complete failure of the slope in this area.

4.11 View CORRIDORS

Views are very important to the residents of Dobbs Ferry. Most portions of the Village of
Dobbs Ferry are located atop the Palisade Cliffs. The Waterfront Park has unobstructed
views of the river. While many locations in the Village have unobstructed views of the
Palisades and the Hudson River, one of the main reasons to visit the Waterfront Park is the
close proximity to the water. If seating areas and “get-downs” are created in various
sections of the park, residents and visitors alike will have access to unparalleled river
views.

4.12 ZONING AND OTHER APPLICABLE DESIGNATIONS

Review of the LWRP revealed that the Dobbs Ferry Waterfront Park is zoned OF2.
According to the Dobbs Ferry Zoning Code, the OF designation allows such uses as single
family residential, a municipal park, firehouse, library, police station, or public parking
area. The current use for this 12-acre parcel is a combination of Municipal Park and public
parking area. The current design of the park does not allow for expansion of the parking
area. If a zoning variance could be obtained to allow business development, concessions
could be run on-site, possibly in the abandoned building near the train station, to
encourage extended public use of the park.
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4.13 ANALYSIS OF SITE CONSTRAINTS, NEEDS, AND OPPORTUNITIES

Currently, there are site constraints that will prevent the execution of the Westchester
County Waterfront Park Master Plan for upland park amenities. This conceptual plan,
located in Appendix A, intends to provide waterfront access and connection between the
Dobbs Ferry Waterfront Park and the Hudson River Walkway. The constraints include
areas of subsidence and erosion along the shoreline, deficient shoreline stabilization and a
lack of readily accessible water access along the shoreline.

The park will need various repairs to stabilize the shoreline prior to the execution of the
Westchester County Waterfront Park Master Plan. The shoreline protection at the water’s
edge of the park varies in composition along the length of the waterfront. As a result, there
are several repair options that are possible. The proposed options for each of the seven
areas of the park, as shown on the site maps in Appendix A, are provided in Section 5.0 of
the report.

Opportunities exist to beautify the park. The older “mature” trees that are currently growing
among the riprap have been considered with sensitivity during the schematic design phase
and every effort will be made to preserve their existence. If the trees cannot be saved, they
can be replaced with smaller trees that do not interfere with the shoreline protection. The
replanting that will be necessary after the repairs have been made can be selected and
placed in such a way so that it enhances the river views.

5.0 TASK 11: SHORELINE STABILIZATION OPTIONS ASSESSMENT

Numerous alternatives were explored at a conceptual level to address the existing
condition of the shoreline at Dobbs Ferry Waterfront Park. Review criteria included
regulatory and permitting issues, technical suitability, probable construction cost,
disruption of upland activities, ease of construction, and future maintenance requirements.
Natural shoreline alternatives were considered as part of developing a balanced design
scheme that would provide a sustainable shoreline for the park while minimizing
disturbance to the natural area. When determining appropriate repair options, the
following objectives were considered to incorporate the Master Plan Concepts: stabilize
shoreline protection, eliminate erosion caused by drainage, eliminate the non-functional
boat launch ramp, maintain or improve the police boat dock, enhance beach areas,
provide waterfront access, provide kayak launch areas and provide a fishing pier. A copy
of the breakdown of the opinion of probable construction cost estimates can be found in
Appendix C.
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Given the site conditions, the alternatives presented in this report have been determined to
be the most reasonable and cost effective means of stabilizing the shoreline. Since the
park is designated as public access land, appropriate stabilization methods must be
employed to provide a sustainable means of protecting the shoreline from erosion, thereby
protecting the public’s investment, and protecting the land area available for public access
to the waterfront. Considering the exposure of the shoreline to hydraulic forces, strictly
natural stabilization methods are generally insufficient to prevent loss of land; however,
MEG has attempted to minimize the use of “harder” shoreline structures and maximize the
use of existing established natural conditions.

Only technically suitable solutions are presented here. Though “No Action” is a possibility
for each of the Areas, this option will not meet the DCR requirements. The following
alternatives were considered:

Area 1
A. Option 1

No work will be done to the existing shoreline. The areas of subsidence will remain
and possibly increase in size. With time areas of the shoreline will collapse or
erode, leading to significant loss of upland area. More areas of subsidence may
develop along the shoreline as well. If no action is taken, future maintenance to
repair areas of subsidence and shoreline erosion will be necessary.

Estimated Cost: $0
B. Option 2

The shoreline stabilization from stations 0+ 00 to 4+ 50 will remain. The existing
riprap on its own would be insufficient, but with the considerable amount of well-
established vegetation, this natural area is sufficient to minimize shoreline erosion
while providing natural habitat value. However, the vegetation at the top of the
slope in this area must be maintained as it contributes to the stability of the slope.
MEG recommends consulting a professional arborist to gain perspective on how to
maintain and preserve the vegetation at the waters edge.

From stations 4+50 to stations 10+ 50 the existing shoreline stabilization will be
removed and replaced with a new riprap revetment consisting of filter fabric,
bedding stone, a layer of quarry stone and a layer of armor stone. A section of this
riprap slope is shown on Drawing 2.0 in Appendix D. At the southern end of this
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area, a “get down” will be built into the riprap slope to allow for easy water access.
A section of the “get down” is shown on Drawing 4.0 in Appendix D.
Estimated Cost: $1,521,000

C. Option 3
All of the existing shoreline stabilization will be removed in this area. A new riprap
slope, of the same construction described in option 2, will be installed along with a
“get down” at the southern end of this area.

Estimated Cost: $2,928,200

Recommendation

In our opinion, Option 2 is the preferred option. Option 2 addresses the current
deficiencies in this area and provides a revetment that will stand the test of time.
Option 1 is not viable as it does not address the deficiencies in this area and will
lead to required maintenance in the future. Option 3 provides all of the benefits of
Option 2 but at more than twice the cost.

Area 2
A. Option 1

If no action is taken, sinkholes will continue to form upland, increasing both in size
and frequency. With time, areas of the shoreline will collapse or erode, leading to
significant loss of upland area. Future maintenance requirements would increase
over time.

Estimated Cost: $0
B. Option 2

All of the existing shoreline stabilization will be removed in this area. A new riprap
revetment, consisting of filter fabric, bedding stone, a layer of quarry stone and a
layer of armor stone will be installed. A section of this riprap slope is shown on
Drawing 3.0 in Appendix D.

Estimated Cost: $1,178,000
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Option 3

All of the existing shoreline stabilization will be removed in this area. All of the
existing stone and concrete debris will be removed and a new fiberglass sheet pile
wall will be installed at the mean high water line. The new bulkhead will consist of
fiberglass sheet pile with a concrete cap, the wall will be tied back to concrete
deadmen further upland. A section of this bulkhead is shown on Drawing 5.0 in
Appendix D.

Estimated Cost: $1,690,500

Recommendation

In our opinion Option 2 is the preferred option. This option will provide shoreline
stabilization and address the current deficiencies in this area. The permitting process
for this option will be easier as this is a replacement in kind. Option 3 will also
provide shoreline protection but maybe difficult to permit.

Boat Ramp

A.

&2 Mejaren

Option 1

If no action is taken, the boat ramp will continue to deteriorate. With time, areas
immediately upland of the boat ramp will collapse or erode, leading to significant
loss of upland area. Future maintenance requirements would increase over time.
Estimated Cost: $0

Option 2

The Boat Ramp will be removed and new armor stone will be added to the existing
revetment in order to stabilize the shoreline.

Estimated Cost: $50,500

Vl. G. VicLAREN, P.C.
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Recommendation

MEG recommends Option 2. This option will provide adequate shoreline
stabilization in this area and will blend well with the shoreline to the south
designated as Area 3.

Area 3
A. Option 1

No work will be done to the existing shoreline. The areas of subsidence will remain
and possibly increase in size. With time areas of the shoreline will collapse or
erode, leading to significant loss of upland area. More areas of subsidence may
develop along the shoreline as well. If no action is taken, future maintenance to
repair areas of subsidence and shoreline erosion will be necessary.

Estimated Cost: $0
B. Option 2

All of the concrete debris in this area will be removed and new armor stone will be
added to the existing revetment in order to stabilize the shoreline. The existing
trees at the top of the revetment will remain but may require trimming to allow for
the placement of new armor stone.

Estimated Cost: $233,000

C. Option 3
All of the existing shoreline stabilization will be removed in this area. All of the
existing stone and concrete debris will be removed and a new riprap revetment, of
the same construction mentioned in Area 1, Option 2, will be installed. This will
also require the removal of all existing trees in this area to accommodate the new
riprap revetment.

Estimated Cost: $577,300

Recommendation

MEG recommends Option 2 for this area which is a more natural form of shoreline
stabilization. This area lies within a shallow cove which provides protection,
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minimizing the eroding effects of wave action. Considering this, Option 2 will
provide sufficient shoreline stabilization and will do so with a significant cost
savings compared to a full replacement. This option will also allow for the
preservation of the existing vegetation at the edge of the shoreline. The condition of
the existing trees and vegetation in this section of the park should be evaluated by
an arborist prior to implementation of shoreline protection measures.

Area 4
A. Option 1
No Action is recommended at this time.

Estimated Cost: $0

Recommendation

This area provides a natural sandy shoreline. The shape of the cove provides
protection against erosion from river currents, and the long, low slope of the beach
helps dissipate wave energy before it reaches the shoreline. There are no issues
with deficient shoreline protection in this area; therefore MEG recommends “No
Action”.

Area 5
A. Option 1
No Action is recommended at this time.

Estimated Cost: $0

Recommendation

This area provides a natural sandy shoreline. The shape of the cove provides
protection against erosion from river currents, and the long, low slope of the beach
helps dissipate wave energy before it reaches the shoreline. The upland soils in this
area are retained by a 3 foot tall concrete retaining wall. There are no issues with
deficient shoreline protection in this area; therefore, MEG recommends “No
Action”.

Vl. G. VicLAREN, P.C.
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Area 6
A. Option 1

A new steel sheet pile wall can be placed in front of the existing dry stacked
concrete slab gravity wall. The new wall will consist of steel sheet pile with a
concrete cap. The wall will be supported by tieback rods anchored to concrete
deadmen upland. The top 4 to 5 feet of the existing gravity wall will need to be
removed in order to install the new wall and tieback system. A section of this
bulkhead is shown on Drawing 5.0 in Appendix D.

Estimated Cost: $937,250
B. Option 2

A new fiberglass sheet pile wall can be placed in front of the existing dry stacked
gravity wall. The new wall will consist of fiberglass sheet pile with a concrete cap.
The wall will be supported by tieback rods anchored to concrete deadmen upland.
The top 4 to 5 feet of the existing dry stacked gravity wall will need to be removed
in order to install the wall and tieback system. A section of this bulkhead is shown
on Drawing 5.0 in Appendix D.

Estimated Cost: $523,250

Recommendation

MEG recommends Option 2 for this area. This would be a good area to use
fiberglass sheet pile because of the relatively short height from the top of the wall to
the mudline. Fiberglass sheet piling is not susceptible to corrosion like steel sheet
piling. Over time maintenance costs for steel sheet piling will gradually increase
while maintenance costs for the fiberglass will remain minimal. Steel sheet piling;
however, can be placed in difficult soils, where fiberglass sheet piling cannot. For
this reason, MEG recommends that soil borings be performed in 3 locations in this
area to determine the subsurface soil conditions. Doing so will not only aid in the
design process, but could prove to save money in materials and the added expense
of construction delays due to driving obstructions.

Vl. G. VicLAREN, P.C.
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The “Jetty”
A. Option 1

If no action is taken, sinkholes will continue to form upland, increasing both in size
and frequency. With time, the retaining structure may completely collapse, leading
to significant loss of upland area.

Estimated Cost: $0

Option 2

The existing shoreline protection will be removed and replaced with a new riprap
revetment.

Estimated Cost: $247,000

Option 3

All of the existing shoreline protection will be removed and the shoreline stabilized
with a new riprap revetment. A new timber fishing pier will then be built. Future
maintenance requirements would be very low.

Estimated Cost: $828,000

Recommendation

MEG recommends Option 2 for this area. The existing shoreline protection will be
removed and replaced with a new riprap revetment. The “No Action” alternative
will result in frequent future maintenance and is not optimal for this section of
shoreline. Option 3 will require additional permitting because the work will be
performed in the water. Mitigation may be required, depending upon the location
and placement of the shoreline protection. In an effort to save money and to allow
the project to move forward by avoiding the additional permitting associated with
the construction of a new fishing pier, Option 3 can be phased by performing
Option 2 as part of this project and following through with the fishing pier at a later
date.
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Area 7

Area 7 is comprised of public park land that is adjacent to private waterfront land.
The solution ultimately selected for this area will be determined by whether the
private owners will be willing to continue the shoreline protection that is chosen for
the adjacent area of the park.

A. Option 1

If no action is taken, the shoreline will continue to degrade. Over time, a significant
amount of upland area may be lost. This option will be selected if the private
owners of the adjacent property elect to take “No Action.” This option may require
increasing amounts of maintenance as time passes.

Estimated Cost: $0
B. Option 2

Only the shoreline that is part of the park land will be repaired. The existing
concrete planks will be removed up to the end of the park land and a new riprap
revetment, consisting of filter fabric, bedding stone, a layer of quarry stone and a
layer of armor stone will be installed. If the Village of Dobbs Ferry takes action
while the adjacent landowner does not take action, with the passage of time, the
edge of the repair at the property line may degrade.

Estimated Cost: $180,200

C. Option 3
For this option debris will be removed and the shoreline of both the private and
public lands will be repaired. The existing concrete planks will be removed and a
new riprap revetment, consisting of filter fabric, bedding stone, a layer of quarry

stone and a layer of armor stone will be installed.

Estimated Cost: $482, 400

Recommendation

It is in the best interest of both parties to stabilize the waterfront while
simultaneously improving its appearance. At the time this report was written, the
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Village of Dobbs Ferry was undergoing preliminary talks with the adjacent private
landowner to discuss the options for the beautification and stabilization of the
shoreline. At this juncture, the “No Action” option has been selected until a formal
determination is made by the Village.

“Qutfalls”
Minimal information is available concerning drainage systems in use at the park.
Upon inspection, it appears that many of the outfalls drain directly from the catch

basins distributed throughout the upland parking lots.

Recommendation

In areas where repair or rehabilitation is recommended along the shoreline, it is
recommended that end treatments for each of the outfalls observed be replaced in-
kind where needed. The associated expense in replacing the end treatments of the
outfalls is expected to be minimal.

Vl. G. VicLAREN, P.C.
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CONCLUSIONS

McLaren Engineering Group (MEG) has developed this comprehensive report for the
New York State Department of State Division of Coastal Resources (DCR) as
requested by the Village of Dobbs Ferry with funds provided under Title 11 of the
Environmental Protection Fund. This report focuses on satisfying the tasks outline
by the DCR including: Project Area Boundary Description (Task 8), Data Assembly
(Task 9), Site Reconnaissance (Task 10), and ultimately compiling the Shoreline
Stabilization Options Assessment Report (Task 11).

After analyzing the site conditions, MEG developed a number of alternatives for
each respective area of the park shoreline in an effort to provide a sustainable
means of protecting the shoreline. On August 19", 2009 a meeting was held at the
Village of Dobbs Ferry Village Hall to present the design options to the Waterfront
Committee and select the most reasonable and cost effective means of stabilizing
the shoreline (Task 14). Opinion of probable construction costs developed by MEG
estimate that the cost of the preferred repair options will total approximately
$4,200,000. A summary of the preferred repair cost estimate can be found in
Appendix C.

NEXT STEPS

Following village approval of the preferred repair alternatives, MEG has initiated the
development of construction plans and specifications for shoreline improvement
design drawings (Task 12). These plans, when complete, will constitute 30%
completion and will contain sufficient details to provide a general definition of the
proposed design concepts. The design development set of documents will be
submitted to the Village for review and comment.

In consultation with the DCR and the project advisory committee, a public
information meeting will be conducted to present the schematic designs and to
solicit public input (Task 13). A written summary of the public input obtained at
this meeting will be prepared and provided to the DCR for review and comment.

A Construction Requirement Analysis will be prepared (Task 15) and will consider
all federal, state, and local requirements for the selected designs in order to
determine the necessary permits and approvals related to shore protection structures
and discharge of stormwater into the Hudson River. The analysis will include a
description of how these requirements will be satisfied by the design and will be
submitted to the DCR for review. This analysis may be followed by a pre-permitting
meeting with federal, state, and local entities. Work on the final design will not
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proceed prior to the DCR approval of the construction requirement analysis and the
pre-permitting meeting, if necessary. In addition, an Environmental Quality Review
will be performed (Task 16) and will consider all documents necessary to comply
with the State Environmental Quality Review Act (SEQRA) through determination of
significance. This process will determine the need for a Draft Environmental Impact
Statement.

Upon the approval of the 30% design documents and preliminary environmental
quality reviews, regulatory permit applications will be prepared (Task 19) as
required for the appropriate agencies including the US Army Corps of Engineers,
New York State Department of Environmental Conservation, New York State
Department of State, and any other governing agencies. In addition, MEG will
incorporate any comments received from the Village regarding the 30% submittal
and continue to develop the design and drawings to 100% completion. The Draft
Final Design (Task 17) will be submitted to the DCR and the advisory committee for
review and will include all maps, tables, data and written discussions. Following a
period of review and comment by the DCR, MEG will prepare the Final Design and
Construction Documents (Task 18) which will include the set of 100% complete
drawings accompanied by a set of standard technical specifications, a refined
opinion of probable construction costs, and a probable project timeline for the
construction phase.

Following the completion of the 100% design drawings, the contract will go out to
bid. MEG will provide assistance during this phase of the project including the
evaluation of bids received and the recommendation for the selection of bidders to
receive the contract awards. Once the contract is awarded, MEG will provide
construction consulting services seeing the project through to completion. Semi-
annual Reports (Task 20) will be submitted to the DCR every six months and will
include a description of the work accomplished, any problems encountered, and
any assistance needed. Upon the completion of the project a Measureable Results
Form will be completed by the DCR project manager (Task 21) to authorize final
payment.
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Appendix A — Site Plans
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Appendix B — Existing Condition Photos
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Appendix C — Cost Estimates
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Appendix D — Sketches
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