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II - Executive Summary 

 

The goal of the project is to fulfill the vision of the Beacon Hudson River Trail Master Plan for the 

planning, design, and construction of a multi-use scenic trail that provides a non-motorized link 

between the City of Beacon and surrounding communities by connecting the train station with the 

Newburgh-Beacon Bridge via the Trail of Two Cities and future trail networks within the Town of 

Fishkill. 

 

This trail will improve access within the City of Beacon and become a valuable community amenity 

for residents and visitors. The trail will also improve the recreation and trail network, provide a non-

motorized transportation connection to transit, and create an amenity with historical, cultural, and 

environmental education opportunities. Ultimately the trail will instill greater community investment 

and pride.  
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1 – Introduction 

 

The Beacon-Hudson River Trail project area extends just over one mile from the Beacon Metro-

North Railroad (MNR) passenger station north to the Newburgh-Beacon Bridge. The project area 

lies predominantly within the existing MNR right-of-way and adjacent to the railroad’s maintenance 

road. The corridor terminates within the New York State Bridge Authority (NYSBA) Newburgh-

Beacon Bridge right-of-way. In the vicinity of the bridge, the trail corridor extends east, parallel to 

the bridge’s eastbound ramps up to the existing path (Trail of Two Cities) adjacent to the bridge 

service road. 

 

 

Figure 1.1: Project Area (Credit: Google) 
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1.1 – Project History  

 

In 2015, the Beacon Greenway Trails Committee and the City of Beacon contracted Weston & 

Sampson PE, LS, LA, PC (Weston & Sampson) to develop a Master Plan for the Beacon section of 

the Hudson River Trail, a regional trail that seeks to connect communities and municipalities along 

the Hudson River for recreational and commuter use. There had been previous development and 

implementation of the Fishkill Creek Greenway Trail as well as the City’s support of the Hudson 

Highlands Fjord Trail along the Hudson River waterfront and across Fishkill Creek. The Master Plan 

looked to address traffic challenging that the City experienced relating to the MNR passenger 

station, which was at full parking capacity and had waitlisted any future permit applications. By 

providing a bicycle/pedestrian connection to the Newburgh-Beacon Bridge, the trail would help 

relieve vehicle congestion while providing fitness, recreation, and economic benefits for the region.  

 

In January 2017, Governor Cuomo announced the Empire State Trail, a new initiative placing New 

York State at the forefront of national efforts to enhance outdoor recreation, community vitality, and 

tourism development. When completed by the end of 2020, the Empire State Trail will be a 

continuous 750-mile route spanning the state from New York City to Canada and Buffalo to Albany, 

creating the longest multi-use state trail in the nation. As a result, the Beacon-Hudson River Trail 

would contribute to the north-south trail network along the Hudson River. 

 

Upon completion and acceptance of the Master Plan, the City of Beacon contracted Weston & 

Sampson in 2018 to begin development of the Preliminary Design Documents for the project. A 

summary of the design process, decisions made, and work done to date is described in this 

report. Finally, copies of various support letters from elected officials, committee members and 

interested stakeholders.  
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2 – Project Summary 

 

2.1 – Project Benefits  

 

The four main benefits that the Hudson River Trail seeks to provide: 

 

● Health – Trails and open spaces create opportunities for users of all ages and abilities to 

walk, run, bike, or hike within the City. As a result, by creating open space for these 

activities, they create opportunities for all to incorporate exercise, and healthy lifestyle 

habits into their daily routines. 

 

● Transportation – Trails provide important non-motorized transportation connections within 

the urban network of roads, sidewalks, and transit facilities. 

 

● Economic – One advantage of trails which is not always readily apparent are the financial 

benefits. Several studies indicate that trails and open spaces have a positive effect on 

property values. Similarly, a 2002 survey of home buyers sponsored by the National 

Association of Realtors and the National Association of Home Builders, noted that trails 

ranked as the second most important community amenity out of a list of 18 choices. 

 

● Environmental – Trails provide multiple benefits to the environment, from improving air 

quality by encouraging non-motorized transportation and reducing automobile use, to 

cleaning up abandoned rail lines and creating green corridors within the urban fabric for 

protection of wildlife, aquatic and terrestrial resources. 

 

2.2 – Existing Conditions  

 

As part of the Master Plan, Weston & Sampson conducted a desktop review as well as a field 

reconnaissance on site to investigate existing resources and conditions. Resources reviewed 

included property ownership, topography, soils, floodplains, wetlands, streams, ponds, threatened 

& endangered species, and historic/ cultural resources. Below is a brief summary of specific site 

conditions analyzed during the Preliminary Design phase. Additional information regarding site 

resources may be found in the Master Plan Document. 

 

Parcel & Right of Way: 

There are currently two major landowners within this corridor, Metro-North Railroad (MNR) and 

New York State Bridge Authority (NYSBA). Private landowners own remaining sections of the 

corridor. Parcel owners are identified on the Preliminary Design plans included in Appendix A.  

 

The majority of the areas under consideration are undeveloped, with the exception of the property 

immediately adjacent to the MNR tracks, parking areas, and adjacent to the Newburgh-Beacon 

Bridge Service Road. 
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Temporary construction and permanent easements will be required to allow for construction, and 

operations/maintenance of the trail. A 20 to 25-ft easement is proposed, with a varying width 

depending on adjacent land uses and constraints. The quantity and location of these easements 

will be dependent upon the final limits of work and construction. Ultimately a long-term 

maintenance agreement will needed between the City, MNR, and the NYSBA for maintenance, and 

operation of the trail. Adjacent to the railroad, security fencing, in compliance with MNR and 

NYSBA requirements, will be necessary along the railroad side of the trail denoting the limits of this 

easement and to protect workers and trail users from accessing the tracks. 

 

Slopes & Sheer Rock Outcroppings: 

Several areas as identified in the previous section contain steep slopes or sheer rock outcroppings 

along the trail alignment. A geotechnical analysis of the area was completed for the area between 

STA 33+50 and STA 42+14 to identify any potential concerns related to the rock outcroppings 

adjacent to the parking lot. Based on observations and an analysis of the Geologic Map of New 

York, this rock was identified as Austin Glen Formations composed of interbedded graywackes 

and shales. Most outcroppings consisted of blocky graywacke with complex bedding, often 

steeply bedded down in a south and west direction (downward in relation to the planned rock 

cuts). Towards the northern end of the area, the outcroppings are composed primarily of shale. 

 

Steep slopes in the immediate project area were identified beneath the Newburgh-Beacon Bridge 

(±STA 3+00 to 6+00), in the forest area heading towards the Bridge Authority Access Road 

(±STA 105+00 to 111+00), and along the forest edge near the wetlands (STA±22+00 to STA 

30+00). The forested area near the Bridge Authority Access Road is able to be graded with 

minimal need for retaining walls. To accommodate the other areas, retaining wall systems were 

developed to create an accessible pathway to the extent feasible. In addition, a ramp was 

constructed to allow for an ADA accessible decent from the top of the cliff in the wooded area near 

the Newburgh-Beacon Bridge down to grade near the wetland to the north of the railroad tracks 

(±STA 13+00 to 16+00).  

 

A total of eight (8) test borings were completed throughout the project area to document 

subsurface conditions. The borings found that approximately 4 to 7 inches of topsoil was present 

at the location of the borings. The depth to bedrock ranged from 2.2 to 16.5 feet in most areas. 

Soil was found to be primarily composed of either silty-fine sand with a relatively loose density, 

compact silty sand and gravel, or glacio-lacustrine silt and clay. Bedrock cores were obtained in 

three locations, which found the bedrock to be composed primarily of gray shale which was 

generally medium hard – hard, weathered, thin bedded, and fractured to highly fractured.  

 

A copy of the Geotechnical Report is included in Appendix B. 

 

Stream Crossings: 

Two ephemeral streams were identified along the project corridor, one at ±STA 6+50 and another 

at ± STA 9+00. Both flow west towards the Hudson River, discharging into a wetland to the south 

of the project area. In both locations, bottomless culverts are proposed to allow trail users to cross 

these streams and to minimize disturbance to the resources. 
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In addition, two unnamed wetlands were identified and mapped in the project area. 

Quenzer Environmental performed a wetland delineation of the project area in July of 2018, which 

located the extents and limits of wetlands, streams, and waterbodies located within the project 

area. Resource areas were avoided or impacts were minimized to the extent feasible during the 

preliminary design  process. 

 

Security & Safety: 

The proposed trail transverses land owned by the New York State Bridge Authority containing the 

bridge abutments for the Newburgh-Beacon Bridge. Due to the close proximity to an active 

railroad, roadway, and privately owned lands, a series of security & safety features have been 

developed. 

 

Per the request of MNR and the NYSBA, 8-foot 

black coated chain link fencing has been designed 

to prevent access from the trail to the railroad and 

bridge authority lands and limit access to the site 

from an existing walkway located near the toll 

booths on the Beacon side of the bridge. The 

fencing will also prevent trail users from accessing 

the lands in the immediate area of the railroad 

tracks or the bridge abutments and will tie into 

existing fencing located along these properties. 

 

Additional Note: The committee would like to point 

out that there are several local locations where 

there are no fences between a public trail and the 

MNR line. Two examples are Breakneck Ridge and 

the trail between the Beacon transfer station and 

the Dennings Point Bridge.  

 

At the request of the NYSBA, security cameras will also be included in the area of the Newburgh-

Beacon Bridge. This camera system will include a video server, four (4) thermal cameras, one (1) 

Axis HD PTZ Camera, a CCTV cabinet and related equipment, and associated conduit & cable 

required for installation.  

 

Memoranda from the agencies and specifications for the security fencing and equipment is 

included in Appendix D. 

 

  

Figure 2.1: Chain-link Fencing 
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3 – Alternatives Analysis 

 

Several alternative layout options were developed and evaluated as a part of the project. A variety 

of trail slopes, alignments and widths were evaluated to determine the most cost-effective solution 

that minimized land disturbance while maintaining a comfortable and accessible trail for users of 

all interests. Below are descriptions and findings drawn from each layout option. 

 

3.1 – Design Standards 

 

For this project, the following design parameters were made to help guide the layout and 

alignment process.  

 

Trail Longitudinal Slopes: 

 

For each layout, accessibility was assumed to be held throughout the entirety of the alignment to 

ensure that the trail is as accessible to as many people as possible and to meet local, state, and 

federal accessibility requirements. Trail slope guidelines were taken from the American Association 

of State Highway and Transportation Officials (AASHTO). Generally, the maximum allowable slope 

to achieve accessibility is 5%, however slopes may exceed 5% for limited lengths and with 

exceptions, as described below: 

• 5.1% to 8.33% - Maximum run of 200 ft. 

• 8.34% to 10% - Maximum run of 30’ 

• 10.1% to 12.5% - Maximum run of 10 ft. 

• Greater than 12.5% - Not Acceptable for ADA compliance 

At the end of each maximum run, the slope must either be reduced to 5% or a level landing area 

must be provided before continuing the slope. 

 

However, per the Shared Use Path Accessibility Guidelines Proposed Rule Making and 

Supplemental Notice of Proposed Rulemaking (Feb 2013) by the United States Access Board, 

grades greater than 5% will most likely be allowed if one of the following exceptions are met: 

1. Compliance is not feasible due to terrain. 

2. Compliance cannot be accomplished with the prevailing construction practices. 

3. Compliance is precluded by the:  

ESA, NEPA, NHPA, Wilderness Act, and other laws which is to preserve threatened 

or endangered species; the environment; or archaeological, cultural, historical or 

other significant natural features. 

 

In each scenario, no greater than 30% of the total path length can exceed 8.33%, and the 

maximum allowable cross slope in all instances is 2%. As a result, the alternatives evaluated 

looked at using 5%, 8.33%, 10%, and 12.5% as the maximum allowable slope throughout the 

corridor. 
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Trail Width: 

AASHTO guidelines identify 10 feet as the minimum width, with 8 feet being acceptable in 

conditions where bicycle traffic is expected to be low, high pedestrian use is not expected, the trail 

alignment allows for safe and frequent passing opportunities, and when paths will not be 

subjected to regular maintenance vehicle loadings that can cause pavement edge damage. Trail 

widths of 8 and 10 feet were assessed as a part of the alternative analysis. 

 

While the trail will likely not be subjected to regular maintenance vehicle loading, bicycle and 

pedestrian traffic is anticipated to be more frequent than recommended for the use of an 8-foot-

wide path. In addition, a grading analysis was completed for both trail widths along the corridor 

which found that reducing the trail width to 8 feet did not result in any substantial decrease in 

grading impacts, heights and limits of retaining walls, or overall limits of disturbance. As a result, 

based on this analysis, a 10-foot-wide path was assumed for each of the design alternatives. 

 

Trail Setback: 

Per MNR requirements, trail facilities are required to be set back at least 15 feet from any active 

railroad track, with a 25 foot setback preferred. The current trail alignment maintains a minimum of 

25 feet between any proposed structure and the edge of the nearest track. In the area of the cliff 

descent between STA 13+00 and 16+50, minor grading will be required between the 25- and 15-

foot setback area to allow for construction of a retaining wall system. 

 

 

 

 

Figure 3.1: Proposed Trail Cross Section 
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3.2 – Alternative Analysis Segments 

 

As part of the overall alignment, several alternatives were evaluated, including: 

1. Trail Segment – Steep Slope (13+50 to 16+50) 

2. Trail Segment – Spur to Bridge Authority Building (8+39/100+00 to 115+63) 

3. Trail Segment - Rock Outcropping (Station 33+50 to 42+14) 

4. Trail Surfacing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2.1 – Trail Segment – Steep Slope (13+50 to 16+50) 

 

A sheer cliff face is present along the trail alignment at approximately STA  13+00 to 16+50. The 

elevation difference between the top and bottom of bank is approximately 25 feet. This presented 

a challenge in how to allow trail users to navigate the cliff descent while maintain an ADA 

accessible facility. A combination of elevated structures supported by piers and a retaining wall 

system was developed to support the trail. Several slope options were explored for this system to 

determine which slope created the least amount of impact while maintaining user accessibility. 

While this was the steepest area of the trail with the most elevation difference, the slope 

parameters were used for the remaining areas of the main trail spur between the Bridge Authority 

lands and the train station parking lot. 

 

 

 

 

 

 

 

 

 

Figure 3.2: Typical Trail Condition 
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Preferred Alternative - Alignment Option A: 8.33% Slope, 10’ Width 

 

Option A utilized a maximum trail slope of 8.33% along the main trail alignment. The main benefit 

of this alternative is that it allows for less extensive wall systems than Option A. Even with the 

necessary landings required every 200’, ramp lengths are significantly shorter than those 

necessary in Option B. The steeper slopes allow for less extensive grading requirements beyond 

the trail centerline to tie back into the existing topography. 

 

The primary challenge presented in this option is the landings and steeper ramps break up the 

travel flow of trail users, especially cyclists. The steep and level areas become more pronounced, 

and the landings make the construction process more complex than what would be needed in 

Option B. 

 

Ultimately, it was determined that the reduced extents of grading, shorter ramp lengths, and less 

complex retaining wall systems required for this option were the most desirable of the alternatives 

and outweighed the constraint of having steeper slopes in some areas. For this reason, Option A 

was chosen as the preferred alternative that proceeded to design development. 

 

Alternatives Considered 

 

Alignment Option B: 5% Slope, 10’ Width 

Alignment Option B utilized a maximum trail slope of 5% along the main trail alignment. The main 

benefit of this alternative is that it is the most accessible and easiest of the options to navigate for 

users of all skill levels. 

 

The challenges presented by this option include increased lengths of ramps and the necessity of 

longer and taller retaining wall systems than the other alternatives. This results in increased 

construction costs and a less open feeling when navigating the trail. The more gradual slopes also 

contribute to extensive grading beyond trail centerline to tie back into the existing topography. 

 

Due to the substantial increase in retaining wall extents and heights required, this option was 

ultimately not chosen as the preferred alternative for further development. 

Figure 3.3: Overall perspective of Trail Alignment 
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Alignment Option C: 10% Slope, 10’ Width 

 

Alignment Option C utilized a maximum trail slope of 10% along the main trail alignment. Despite 

having a steeper allowable slope than Option B, the maximum allowable run of 30 feet required 

significantly greater landing zones on any steeply sloped areas. This resulted in the areas that 

required the use of steep ramps to have approximately the same impact area and retaining wall 

extents as those required in Option B. In addition, the frequency of landing zones required at areas 

of substantial elevation change would lead to increased construction complexity and impact the 

travel flow of trail users, especially cyclists. 

 

While there are a few areas in which utilizing a 10% slope reduced the overall grading impacts, the 

necessity of retaining walls of similar size and complexity as those needed in Option A did not 

result in any significant construction or cost savings. Such little savings in terms of cost and 

constructability did not offset the loss of accessibility and navigability of the trail. For this reason, 

Option C was not chosen as the preferred alternative for further development. 

 

Alignment Option D: 12.5% Slope, 10’ Width 

 

Alignment Option D utilized a maximum trail slope of 12.5% along the main trail alignment. Like 

Option C, the reduced maximum allowable run of ramp areas (10’) resulted in similar ramp lengths 

and retaining wall complexity as those found in Option B. In addition, the extreme frequency of 

landing zones required at areas of substantial elevation change would lead to increased 

construction complexity and dramatically impact the travel flow of trail users, especially cyclists. 

 

Since 12.5% is the least desirable slope, and the extents of grading and retaining wall extents were 

not substantially different than those found in Option A, Option D was not chosen as the preferred 

alternative for further development. 

 

3.2.2 - Trail Segment – Spur to Trail of Two Cities (8+39 / 100+00 to 115+63) 

 

To allow additional prospective trail users to access the Hudson River Trail, an additional trail spur 

that connects to the Trail of Two Cities and the Bridge Authority Building is proposed. This spur 

would create an efficient spur connection for users who travel across the Newburgh-Beacon. 

 

The topography in this area is relatively steep, with slopes averaging 12% across the 85 feet in 

elevation change. It is a densely forested area which will require tree removal, brush removal, 

clearing, and grubbing to allow for the new construction of the trail and accommodate the 

earthwork required to achieve accessibility. Due to this significant elevation difference between the 

Bridge Authority Building and the main trail alignment, it was determined that a 5% slope would be 

impractical from a construction and cost perspective. Multiple switchbacks with retaining walls 

more than 20 feet tall would be required to achieve a 5% maximum slope, making this connection 

cost prohibitive. 

 

For this reason, each alternative utilized a single switchback layout option with a gradual radius 

that would accommodate cyclists and minimize the extents and heights of retaining walls required.  
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The path maintains a maximum slope of 8.33% with three landing areas to meet the AASHTO 

accessibility guidelines. 

 

3.2.3 - Trail Segment - Rock Outcropping (33+50 to 42+14) 

 

As the trail approaches the MNR Beacon Trail Station, the proposed alignment shifts to the east 

between the existing parking lot and a sheer rock outcropping. While most of this section is wide 

enough to allow for a 10’ wide trail with adequate shoulder space, there are several areas where 

the rock outcropping extends closer to the parking lot resulting in a narrow corridor through which 

to align the trail. 

 

A geotechnical analysis of the 

rock outcropping was 

complete by Terracon to 

determine the qualities of the 

rock faces and the most 

appropriate methods for 

removing portions of the 

outcroppings to allow for trail 

construction. The full 

geotechnical report is 

included in Appendix B. 

 

Geotechnical Analysis 

Per the NYSDOT 

Geotechnical Design Manual, 

rock cuts in the lower Hudson 

Valley are primarily made 3V 

on 2H, and all shale slopes 

are made 1V on 1H. These 

parameters were used to 

determine the extent of cutting 

& reinforced of the rock area adjacent to the parking lot.  

 

If the amount of cut required extends further than initially planned, several stabilization techniques 

may be used, including scaling, rock bolts and dowels, wire mesh and cable net systems, and 

reinforced shotcrete. Based on evaluation of existing site conditions, scaling and rock dowels is 

recommended in conjunction with a catchment zone at the base of the slope. 

 

 

 

 

 

 

 

Figure 3.4: Proposed Trail Adjacent to Rock Outcroppings and Parking Lot 
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Alternatives Considered: 

Scaling - Scaling involves the removal of loose overhangs, weathered pockets, or 

unconnected rock from the slope. This technique is preferred because it can be done 

without blasting. Blasting may be used if deemed necessary due to site conditions. 

 

Rock Dowels - Rock dowels are untensioned anchors installed to prevent movement in 

small blocks of rock. This technique may be used in conjunction with scaling depending 

upon the conditions encountered in the field. 

 

Implementation of any rock removal or stabilization practices and techniques should be confirmed 

in the field prior to beginning work with a geotechnical engineer to determine specific areas where 

such techniques and practices are required. 

 

3.2.4 – Trail Surfacing 

 

Different surfaces offer various benefits and 

constraints including cost, accessibility, and 

maintenance requirements. Two surfaces were 

primarily investigated for use on this project: 

compacted stone dust and asphalt. Other surface 

options, such as shredded mulch and concrete, 

were discounted due to either maintenance/ 

accessibility or cost concerns. 

 

Stone Dust: 

The benefits of stone dust include lower initial 

material and installation costs and a more natural 

aesthetic than asphalt. Stone dust is considered a 

hard and stable surface material for accessibility, 

provided that it is maintained to ensure a level 

surface. Due to the steeper slopes located in 

some segments of the trail, a high level of 

maintenance would be needed to maintain accessibility and replenish material lost due to erosion, 

increasing the cost of long-term maintenance would be greater. Stone dust, while adequate for 

pedestrian use, is less desirable for bicycle use (particularly cyclists with road tires). 

 

Asphalt: 

Asphalt has a higher initial installation and material cost, but fewer long-term maintenance costs. A 

typical asphalt trail has a life span of approximately 10-15 years before needing to be resurfaced. 

Small cracks and settlement are able to be spot repaired as they arise and would be expected on 

a less frequent basis than replenishing and regrading stone dust. Asphalt is an accessible surface 

that required minimal maintenance to ensure accessibility, particularly in areas with steeper slopes. 

 

Given the pros and cons, but also considering the quality of user experience, the committee has a 

strong preference for stone dust surface. 

Figure 3.5: Example of Stone Dust Surface Trail 
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Alternative Scenarios: 

Based on this analysis, three alternative 

surfacing scenario budgets were developed 

for the project.  

 

The first scenario (preferred Base option) 

consists of a combination of stone dust and 

asphalt surfacing with stone dust being utilized 

for a majority of the alignment and asphalt 

being utilized in areas that exceed 5% slope. 

 

The second scenario budget consist of stone 

dust for the entire length of the trail. 

 

The third scenario budget consists of light duty 

asphalt surfacing adequate to support bicycle 

and pedestrian traffic for the entire trail. 

 

Ultimately, during the final design phase, one 

of the three scenarios will need to be selected to further the design. 

  

Figure 3.6: Example of Asphalt Surface Trail 
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4 – Preferred Alternative Summary 

 

 

Through the Preliminary Design process, several specific site features were identified related to the 

implementation of the trail. These include: 

 

• Sheer rock outcroppings and steep slopes throughout the project corridor 

• Proximity to active railroad tracks 

• Multiple parcel owners requiring safety precautions (fencing, etc.) to be implemented 

• Proximity to wetlands 

• Multiple stream crossings 

 

Multiple concept alignments and grading schemes were 

developed, with Option A ultimately being selected as the 

preferred alternative. This option utilizes a maximum trail 

slope of 8.33%, and resulted in the least amount of retaining 

walls, grading, and earthwork while still achieving an 

accessible path throughout the length of the trail. 

 

While this Preliminary Design Report identifies the preferred 

alignment and grading, specific construction elements will 

need to be addressed during Final Design, most notably 

the extent and methodology of rock removal and 

reinforcement at the area adjacent to the parking lot 

between STA 33+50 and 42+14. In addition, specific 

pedestrian bridge and culvert structures will also need to be 

designed to accommodate the surrounding grades and 

ephemeral streams. 

 

Upon selection of Option A as the preferred alternative, Weston & Sampson proceeded with 

developing Preliminary Design Plans for the trail. The trail alignment was modified and refined to 

minimize grading impacts and earthwork disturbance, reduce the number of stream crossings, 

and optimize trail radii and elevation changes. Preliminary Design Plans are included in Appendix 

A of this report. 

 

There are two proposed crossings over ephemeral streams along the trail alignment. Bottomless 

culverts have been proposed as part of the trail system to manage these crossings. Crossing 1A is 

approximately 40 feet long and located between STA 6+40 and 6+80. Crossing 2A is 

approximately 35 feet long and located between STA 8+75 and 9+10.  
 

 

 

Figure 4.1: Example Trail through Woods 
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To accommodate the steep slopes and grading needed to cut the trail into the existing landscape, 

a retaining wall system was developed using the Redirock product. This block was chosen due to 

the extensive length and height of the walls, as the larger block is more cost effective and allows 

for the installation of guardrails along the top block. In the area adjacent to the parking lot (STA 

33+50 to 42+14, the geotechnical analysis determined that the exposed sheer bedrock is suitable 

to use as a natural retaining wall, with some areas being cut and/or reinforced to allow the 

construction of the path. Additional geotechnical information is included in the following section, 

and a copy of the full Geotechnical Report is included in Appendix B of this report.  
 

In the area of the sheer cliff face (±STA 13+00 to 16+25), a ramp structure will be constructed 

and cut into the existing rock outcropping to allow trail users to descend from the elevated forested 

area down to the area adjacent to the railroad tracks and wetland. The structure will be 

constructed of a combination of Redirock block retaining wall, retaining enough soil and subbase 

material to suitable support a 10-foot wide trail, and elevated superstructures supported by pier 

systems. Structures will be cut into the rock as necessary following guidance from the 

geotechnical engineer. 

 

Trailheads and overlooks are proposed in several locations throughout the alignment, 

concentrated primarily in the elevated forested area and on the spur connecting to the New York 

State Bridge Authority building. These facilities will be constructed of concrete unit pavers, be 

supported by segmental block knee walls and retaining walls, and contain amenities such as 

benches, trash receptacles, dogi-pot stations, informative signage, and trail mapping. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 – Phasing Strategy 

 

A multi-use trail requires multiple phases for development and construction. Several factors 

influence phasing, including but not limited to overall length of the trail project/segment, property 

acquisitions, level of regulatory permitting required, difficulty of construction, and most importantly 

the amount of available funding. 

Figure 4.2:  Example of Trail Wayside Figure 4.3: Example of Trail Information 

Kiosk 
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If feasible, to maximize cost and efficiency it is recommended that the project be implemented in 

one phase. However, in most cases, a single phase is not possible due to funding constraints or 

approval processes required for various sections of the project. 

 

As a first phase, it would be beneficial to establish an informal soft surface trail alignment, set-up 

access agreements/easements with property owners, and therefore enabling access for interested 

trail users. The alignment would begin at the Newburgh-Beacon Bridge access road (STA 115+00) 

towards the proposed boardwalk structure at the MNR property boundary (STA 12+00). Within this 

first phase, the trail spur (STA 200+00 to STA 243+45) would also be established to create a 

viewing area overlooking the river.  
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5 – Conclusion 

 

Upon approval of the Preliminary Design Documents, final Construction Documents (including 

contract drawings and specifications) shall be prepared for bidding. These plans shall address 

outstanding comments and concerns from project stakeholders. In addition, preparation of 

easements and agreements shall be prepared to clearly identify the limits of work and long-term 

responsibilities of all parties involved. A work safety plan will need to be prepared to ensure all 

parties involved in construction are adequately protected from the active railroad area and meet , 

NYSBA, MNR and OSHA guidelines for construction near active rail lines.  

 

A Stormwater Pollution Prevention Plan (SWPPP) will be required to identify erosion and sediment 

control measures and potentially treat stormwater runoff generated by the new impervious area. 

This plan will be submitted to NYSDEC for acceptance and approval and will require the Contractor 

to maintain the erosion and sediment control practices throughout construction, including weekly 

inspection of protection devices. 

 

A site survey should be completed in the areas of rock outcroppings which located the top and 

bottom of rock face, locates outcroppings along the rock faces, and maps profiles and sections of 

the existing rock face. This should be done to clearly establish the limits of rock removal needed 

and better identify which reinforcement measures are appropriate for specific areas along the trail. 

 

At the request of the New York State Bridge Authority, security cameras should be installed in the 

immediate area of the Bridge Authority lands. Exact locations, models, and installation 

requirements should be coordinated with the Bridge Authority as part of the final design package. 

In addition to the security cameras, chain link security fence should be installed to enclose the trail 

system and separate trail users from Bride Authority and MNR lands. Exact height and locations of 

the fencing should be coordinated with each authority during the final design phase. 

 

Additional subsurface utility mapping should be conducted in the area adjacent to the New York 

State Bridge Authority roadway and building to ensure any existing utilities are protected during 

construction. Subsurface utility locating should also be conducted in the area adjacent to the 

existing train station parking lots, and along West Main Street. 
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Appendix A – Preliminary Design Plans 
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compacted around kiosk

perimeter
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Geotechnical-Engineering Report

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the 
specific needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not fulfill the needs of 
a constructor  — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without first conferring 
with the geotechnical engineer who prepared it. And no one 
 — not even you — should apply this report for any purpose or 
project except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

Geotechnical Engineers Base Each Report on  
a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study specifically 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
• not prepared for you;
• not prepared for your project;
• not prepared for the specific site explored; or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that affect: 
• the function of the proposed structure, as when it’s changed 

from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

• the elevation, configuration, location, orientation, or weight 
of the proposed structure;

• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

Subsurface Conditions Can Change
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been affected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as floods, droughts, earthquakes, 
or groundwater fluctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional 
Opinions
Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review field and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may differ — sometimes 
significantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
effective method of managing the risks associated with 
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent 
recommendations included in your report. Confirmation-
dependent recommendations are not final, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can finalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s confirmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to confirm the 
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject 
to Misinterpretation
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.



problems. Confront that risk by having your geo technical 
engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and specifications. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs 
based upon their interpretation of field logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and 
Guidance
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have sufficient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the financial 
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. This lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform 
an environmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
findings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

Obtain Professional Assistance To Deal  
with Mold
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
significant amounts of mold from growing on indoor surfaces. 
To be effective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water infiltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose findings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
sufficient to prevent mold from growing in or on the structure 
involved. 

Rely, on Your GBC-Member Geotechnical Engineer 
for Additional Assistance
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine benefit for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,  
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  

is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use  
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without  

being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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GEOTECHNICAL EVALUATION
HUDSON RIVER TRAIL

CITY OF BEACON, NEW YORK
Dente File No. JB185059

I. INTRODUCTION
This report presents the results of a geotechnical evaluation completed by the Dente
Group to assist in planning for an extension of the Hudson River Trail in the City of
Beacon, New York. The evaluation was completed in general accord with our proposal
number PJB185400 which was approved by Weston & Sampson of Albany, New York.

In general, our scope of services for this project consisted of the following:

• Site reconnaissance by a Geotechnical Engineer,

• Layout and completion of eight test borings,

• Preparation of this report, which summarizes the results of our explorations and
presents recommendations to assist in planning for the geotechnical related
aspects of the project.

This report and the recommendations contained within it were developed for specific
application to the site and construction planned, as we currently understand it.
Corrections in our understanding, changes in the structure locations, their grades,
loads, etc. should be brought to our attention so that we may evaluate their effect upon
the recommendations offered in this report.

It should be understood that this report was prepared, in part, on the basis of a limited
field exploration. The borings were advanced at discrete locations and the overburden
soils sampled at specific depths. Conditions are only known at the locations and
through the depths investigated. Conditions at other locations and depths may be
different, and these differences may impact upon the conclusions reached and the
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recommendations offered. For this reason, we strongly recommend that we be
retained to provide site observation services during construction.

This report was prepared for informational purposes only and should not be
considered part of the contract documents. It should be made available to interested
parties in its entirety only. Should the data contained in this report not be adequate for
the contractors’ bidding purposes, the contractors may make their own investigations,
tests, and analyses for use in bid preparation.

The recommendations offered in this report concerning the control of surface and
subsurface waters, moisture or vapor membranes address conventional Geotechnical
Engineering aspects only and are not to be construed as recommendations for
controlling or providing an environment that would prohibit or control infestations of
the structures or its surroundings with mold or other biological agents.

II. SITE AND PROJECT DESCRIPTION
The project will entail construction of the Beacon Segment of the Hudson River Trail
from the MTA Rail Station north to the Newburgh-Beacon Bridge. The scope of this
investigation and evaluation was limited to the segment of the Main Trail Alignment A,
beginning at the steep slope adjacent to the Forman property and extending north to
Trail Spur B which will extend to a Potential Trailhead along the Newburgh-Beacon
Bridge Service Road. This general project area is shown on the aerial photograph in
Appendix A.

Grading plans for the trail were not developed at the time this report was prepared. It
is our understanding that the main trail will leave the level area adjoining the railroad
at the base of the steep slope adjacent to the Forman property. Cuts will be made into
the slope to achieve an acceptable inclination for the new trail. At the top of the slope
the Main Trail will cross a small drainage course over a proposed bridge. Trail Spur B
will diverge from the Main Trail on the north side of the bridge and extend up to the
Service Road as shown on Sheets 3 and 4 of the Master Plan prepared by Weston &
Sampson. Reduced copies of these plans are presented in Appendix C with our test
boring locations marked on them.

The area of study is a sloping woodland with two drainage courses directing flow from
east to west and ultimately to the Hudson River. Rock outcrops are present along the
existing steep slope that the new trail will need to climb to reach the Service Road and
Trailhead. Photographs of the general site conditions, including the rock outcrops are
presented in Appendix A.
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III. SUBSURFACE CONDITIONS
The subsurface conditions at the project site were determined through a review of
published USDA Soil Survey and State geologic information along with a site specific
test boring investigation as detailed below.

A. Published Information
The surficial soils at the site have been mapped by the USDA Soil Survey of Dutchess
County as belonging to the Dutchess-Cardigan complex, Nassau-Cardigan complex,
and Udorthents. The Dutchess and Nassau soils cover a majority of the site, with the
Udorthents present only as a thin sliver of land adjacent to the Newburgh-Beacon
Bridge Service Road. General information and mapping of these soils obtained from
the National Cooperative Web Soil Survey is attached and summarized below.

The Dutchess, Cardigan, and Nassua soils are generally described as silt loam,
channery loam, channery silt loam, and very channery silt loam. Unweathered bedrock
is listed at depths more than 80 inches in the Dutchess soil, 20 inches in the Cardigan
soils and 10 inches in the Nassau soils. Udorthents are generally described as gravelly
loam and very gravelly loam with bedrock deeper than 80 inches.

Bedrock at the project site is mapped on the Geologic Map of New York as the Austin
Glen Formations composed of greywacke and shale.

B. Test Boring Investigation
The subsurface conditions at the site were investigated by us through the completion
of eight test borings at the approximate locations shown on the plans in Appendix C.
Nine borings were originally planned, however, boring B-7 was deleted due to access
limitations with the drill rig. The test borings were completed using a standard ATV
rotary drill rig equipped with hollow stem augers. As the augers were advanced, the
overburden soils were sampled and their relative density determined using split-spoon
sampling techniques in general accord with ASTM D1586 procedures. In three
borings, rock was cored per ASTM D2113.

The rock cores and representative portions of the recovered soil samples were
transported to our office for visual classification by a Geotechnical Engineer who
prepared the individual subsurface logs presented in Appendix D. The surface
elevations shown in the upper right hand corner of the logs were determined by
Weston & Sampson.
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The subsurface logs should be reviewed for a description of the conditions
encountered at the specific test locations. It should be understood that conditions are
only known at the depths and locations sampled. Conditions at other depths and
locations may be different.

Soil Profile
About 4 to 7 inches of topsoil was present at the test boring locations. In test boring
B-1 adjacent to the Service Road, the topsoil was directly underlain by weathered
bedrock. In the remaining borings, the depth to bedrock ranged between 2.2 and 16.5
feet. The approximate bedrock depths and elevations are tabulated below.

Boring Ground Surface El. Rock Surface Depth Rock Surface El.
B-1 120.6 0.4 120.2
B-2 37.9 15.4 22.5
B-3 40.3 2.2 38.1
B-4 40.7 4.0 36.7
B-5 44.0 3.0 41.0
B-6 46.6 5.0 41.6
B-7 NA – Boring Deleted - -
B-8 53.1 15.4 37.7
B-9 59.4 16.5 42.9

Note: Depths and Elevations are in feet.

The overburden soils in borings B-2 through B-6 was composed of silty fine sand of a
loose relative density. This extended to the bedrock surface in all but test boring B-2
where a layer of compact to very compact silty sand and gravel was found between
the upper sequence of silty fine sand and rock surface.

In test borings B-8 and B-9, the overburden was composed of glacio-lacustrine silt
and clay which extended to bedrock in test boring B-9. In test boring B-8 a thin layer
of compact silty sand and gravel, similar to that found in boring B-2, was present
between the silt and clay and bedrock surface.

The bedrock cores obtained in test borings B-1, B-3, and B-4 revealed gray shale
which was generally medium hard to hard, weathered, thin bedded, and fractured to
highly fractured. Complete and/or partial loss of drilling water was lost into fractures in
the rock as the coring was performed. Photographs of the rock cores are presented
with the test boring logs. In some cases, it was possible to auger several feet into the
weathered rock. For example, in borings B-5 and B-6, the augers were advanced 7
and 5 feet, respectively, below the rock surface.
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Groundwater Conditions
Within the depths explored, groundwater was present only in test boring B-8 at a depth
of 11.5 feet after leaving the augers in place overnight, and in boring B-9 at a depth of
13.2 feet at completion of drilling. Groundwater levels will fluctuate with seasonal
variations in precipitation and runoff and at times it may be found perched in the
shallow overburden soils and weathered upper layers of rock.

IV. GEOTECHNICAL RECOMMENDATIONS
A. General Site Evaluation
From a geotechnical standpoint, planning for design and construction will be impacted
primarily by the variable and often shallow depths to bedrock. The rock was generally
weathered and fractured within the depths explored and in this condition its excavation
should be possible using an adequately sized track-mounted backhoe equipped with
rock teeth. A pneumatic hammer may be employed as required to remove pinnacles
of sound rock. If extensive deep rock excavation is expected, based on the grading
plans yet to be developed, blasting may be considered if permitted in this location. If
such deep rock excavations are planned, additional rock cores can be performed to
assist in developing plans and costs for its removal.

The following report sections provide detailed recommendations to assist in planning
for design and construction. We should review plans and specifications prior to their
release for bidding to allow us to refine our recommendations, if required, and confirm
that our recommendations were properly interpreted and applied.

B. Seismic Design Considerations
For seismic design purposes, we evaluated the site conditions in accord with Section
1613 of the International Building Code (2015) adopted by New York State. On this
basis, it was determined that Seismic Site Class “C – Very Dense Soil and Soft Rock
Profile” is applicable to this project. Based upon the composition and relative density
of the site soils, their liquefaction should not occur in response to earthquake motions.

C. Temporary Excavations and Permanent Slopes
As previously discussed, bedrock was generally weathered and fractured within the
depths explored and in this condition its excavation should be possible using an
adequately sized track-mounted backhoe equipped with rock teeth. A pneumatic
hammer may be employed as required to remove pinnacles of sound rock. If extensive
deep rock excavation is expected, based on the grading plans yet to be developed,
blasting may be considered if permitted in this location. If blasting is planned it should
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be performed by experienced personnel only with the peak particle velocity monitored
and limited to less than two inches per second at the nearest property line and new or
existing structures. Standard track-mounted backhoes should be adequate for
excavation of the overburden soils at this site.

If groundwater is encountered in the site excavations, the installation of interceptor
trenches and/or standard sump and pump methods of dewatering should be adequate
to lower the water levels temporarily as required for the new construction. If springs or
continuous flows of groundwater are encountered, permanent drainage control should
be designed and implemented accordingly based upon the conditions and locations
encountered.

For planning purposes, it should be assumed that temporary excavations in the silty
fine sand soils and weathered rock must be inclined no steeper than 1V:1.5H as
required for OSHA Type C materials. In the silt and clay soils found in borings B-8 and
B-9, the temporary slopes may be steepened to the 1V:1H allowable for an OSHA
Type B material. It may be possible to steepen slopes in bedrock, but this should be
based upon review of the excavations by a Geotechnical Engineer subject to the
orientation of bedding plans and quality of the rock.

For preliminary planning purposes it should be assumed that permanent cut slopes in
bedrock must be no steeper than 1V:2H. This relatively flat slope is recommended
due to the weathered condition of the rock and the steep bedding planes observed in
the outcrops and cores. Similar to temporary slopes, it may be possible to steepen the
permanent slopes in bedrock, but this should be based upon review of the excavations
by a Geotechnical Engineer subject to the orientation of bedding plans and quality of
the rock.

For preliminary planning purposes fill slopes and cut slopes in the overburden should
be made no steeper than 1V:2.5H. If steeper slopes are desired, they should be
reviewed by a Geotechnical Engineer on a case by case basis. All final slopes should
be thickly vegetated or provided with appropriate cover to inhibit erosion.

D. Site Fill and Backfill
The silty fine sand soils found in a large portion of the site should be suitable for reuse
as fill and backfill for the trail construction. Likewise, excavated bedrock may be
considered for reuse provided it is broken into a well graded mix of fine to coarse size
particles. The maximum particle size should be limited to 2/3 the thickness of the fill
layer being placed. For example, if the fills are placed in maximum 12 -inch thick layers
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the maximum particle size should be 8-inches. The silt and clay soils found in test
borings B-8 and B-9 are less suitable for reuse, and for planning purposes it is
recommended that they be used in landscape areas only and not directly beneath the
trail or new structures.

The fills and backfills should be placed in uniform loose layers no more than about
one (1) foot in thickness where heavy vibratory compaction equipment is used.
Smaller lifts should be used where hand operated equipment is required for
compaction. Each lift should be compacted to not less than 95 percent of the maximum
dry density for the soil which is established by the Modified Proctor Compaction Test,
ASTM D1557. In landscape areas, the compaction may be reduced to 90 percent of
maximum dry density.

E. Bridge Foundations
The bridge foundations should be seated on weathered bedrock at a depth of at least
four feet below final grade to provide frost protection. The bearing surfaces should be
cleaned of loose soil and rock or, if the rock is very weathered, its surface should be
thoroughly compacted with a mechanical tamper to densify the soils loosened by the
excavation process. All final bearing grades should be relatively firm, stable, and free
of loose soil, mud, water, and frost.

The foundations may be proportioned for a maximum net allowable bearing pressure
equal to 6,000 pounds per square foot. Assuming standard care is used in preparing
the bearing grades, we estimate that total foundation settlement should be less than
one-half (1/2) inch. The settlements should occur quickly as construction is completed
and each load increment is applied.

F. Retaining Walls
The design of site retaining walls where soils are level on both the retained and
resisting sides of the walls, may proceed using the following unfactored parameters.
The design parameters assume that the backfill consists of on-site silty fine sand or
well graded excavated rock. Silt and clay should not be reused as wall backfill.

· Soils Angle of Internal Friction (φf) = 30 degrees
· Coefficient of At-Rest Earth Pressure = 0.50
· Coefficient of Active Earth Pressure = 0.33
· Coefficient of Passive Earth Pressure = 3.0
· Total Unit Weight of Compacted Soil = 120 pcf
· Coefficient of Sliding Friction Soil (tanφf) = 0.40
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Foundation drains and/or weep holes should be installed as required to prevent
surface infiltration and groundwater from becoming trapped in the wall backfill soils.

G. Plan Review and Construction Monitoring
The Dente Group should be retained to review plans and specifications related to site
grading, foundations and earthwork prior to their release for bidding to confirm that the
recommendations contained herein were properly interpreted and applied.

It should be understood that the actual subsurface conditions that exist across this site
will only be known when the site is excavated. For this reason, we should be retained
to monitor earthwork and bearing grade preparations. The presence of the
Geotechnical Engineer during the earthwork and foundation construction phases will
allow validation of the subsurface conditions assumed to exist for this study and the
design recommended in this report. We believe this construction sequence
observation and testing should be provided by us as a consultant to the Owner,
Architect or Construction Manager. We do not believe these services should be
provided through the general or earthwork contractor.

V.   CLOSURE
This report was prepared for specific application to the project site and the
construction planned using methods and practices common to Geotechnical
Engineering in the area and at the time of its preparation. No other warranty, either
expressed or implied, is made. Should questions arise or if we may be of any other
service, please contact us at your convenience.

Prepared by,
Dente Group, A Terracon Company

Edward C. Gravelle, P.E. Fred A. Dente, P.E.
Senior Engineer Principal
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Looking north at slope to be traversed by new trail.
General view of elevated portion of site and
drainage course east of railroad tracks.

General view of elevated portion of site and
drainage course east of railroad tracks.

View of slope with rock outcrops near the
Newburgh-Beacon Bridge Service Road.



Rock outcrop on slope near Newburgh-Beacon Bridge Service Road

Steep bedding in rock outcrop on slope near Newburgh-Beacon Bridge Service Road
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DwB Dutchess-Cardigan complex, 
undulating, rocky

5.3 16.8%

DwC Dutchess-Cardigan complex, 
rolling, rocky

10.1 31.9%

DxB Dutchess-Cardigan-Urban land 
complex, undulating, rocky

0.1 0.2%

NwD Nassau-Cardigan complex, 
hilly, very rocky

13.2 41.7%

Ud Udorthents, smoothed 3.0 9.4%

Totals for Area of Interest 31.8 100.0%
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions in this 
report, along with the maps, can be used to determine the composition and 
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or 
more major kinds of soil or miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the dominant soils. Within a 
taxonomic class there are precisely defined limits for the properties of the soils. 
On the landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is 
made up of the soils or miscellaneous areas for which it is named, soils that are 
similar to the named components, and some minor components that differ in use 
and management from the major soils.

Most of the soils similar to the major components have properties similar to those 
of the dominant soil or soils in the map unit, and thus they do not affect use and 
management. These are called noncontrasting, or similar, components. They 
may or may not be mentioned in a particular map unit description. Some minor 
components, however, have properties and behavior characteristics divergent 
enough to affect use or to require different management. These are called 
contrasting, or dissimilar, components. They generally are in small areas and 
could not be mapped separately because of the scale used. Some small areas of 
strongly contrasting soils or miscellaneous areas are identified by a special 
symbol on the maps. If included in the database for a given area, the contrasting 
minor components are identified in the map unit descriptions along with some 
characteristics of each. A few areas of minor components may not have been 
observed, and consequently they are not mentioned in the descriptions, 
especially where the pattern was so complex that it was impractical to make 
enough observations to identify all the soils and miscellaneous areas on the 
landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, 
however, onsite investigation is needed to define and locate the soils and 
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
Page 1 of 12



Soils that have profiles that are almost alike make up a soil series. All the soils of 
a series have major horizons that are similar in composition, thickness, and 
arrangement. Soils of a given series can differ in texture of the surface layer, 
slope, stoniness, salinity, degree of erosion, and other characteristics that affect 
their use. On the basis of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil maps are phases of soil 
series. The name of a soil phase commonly indicates a feature that affects use or 
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of 
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an 
intricate pattern or in such small areas that they cannot be shown separately on 
the maps. The pattern and proportion of the soils or miscellaneous areas are 
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an 
example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the survey area, it was not 
considered practical or necessary to map the soils or miscellaneous areas 
separately. The pattern and relative proportion of the soils or miscellaneous 
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an 
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and 
proportion of the soils or miscellaneous areas in a mapped area are not uniform. 
An area can be made up of only one of the major soils or miscellaneous areas, or 
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is 
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in 
other soil reports, which give properties of the soils and the limitations, 
capabilities, and potentials for many uses. Also, the narratives that accompany 
the soil reports define some of the properties included in the map unit 
descriptions.

Report—Map Unit Description

Dutchess County, New York

DwB—Dutchess-Cardigan complex, undulating, rocky

Map Unit Setting
National map unit symbol: 9rfn
Elevation: 50 to 1,000 feet

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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Mean annual precipitation: 41 to 47 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 115 to 195 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Dutchess and similar soils: 40 percent
Cardigan and similar soils: 30 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Dutchess

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived mainly from phyllite, slate, 

schist, and shale

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 28 inches: silt loam
H3 - 28 to 86 inches: channery silt loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Cardigan

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL
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Parent material: Loamy till or colluvium derived from phyllite, slate, 
shale, and schist

Typical profile
H1 - 0 to 8 inches: channery silt loam
H2 - 8 to 20 inches: channery loam
H3 - 20 to 30 inches: channery silt loam
H4 - 30 to 34 inches: unweathered bedrock

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Georgia
Percent of map unit: 10 percent
Hydric soil rating: No

Massena
Percent of map unit: 9 percent
Hydric soil rating: No

Nassau
Percent of map unit: 9 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Hydric soil rating: Unranked

Sun
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

DwC—Dutchess-Cardigan complex, rolling, rocky

Map Unit Setting
National map unit symbol: 9rfp
Elevation: 50 to 1,000 feet
Mean annual precipitation: 41 to 47 inches
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Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 115 to 195 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Dutchess and similar soils: 40 percent
Cardigan and similar soils: 30 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Dutchess

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived mainly from phyllite, slate, 

schist, and shale

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 28 inches: silt loam
H3 - 28 to 86 inches: channery silt loam

Properties and qualities
Slope: 5 to 16 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Cardigan

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till or colluvium derived from phyllite, slate, 

shale, and schist
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Typical profile
H1 - 0 to 8 inches: channery silt loam
H2 - 8 to 20 inches: channery loam
H3 - 20 to 30 inches: channery silt loam
H4 - 30 to 34 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 16 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Georgia
Percent of map unit: 10 percent
Hydric soil rating: No

Massena
Percent of map unit: 9 percent
Hydric soil rating: No

Nassau
Percent of map unit: 9 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Hydric soil rating: Unranked

Sun
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

DxB—Dutchess-Cardigan-Urban land complex, undulating, 
rocky

Map Unit Setting
National map unit symbol: 9rfr
Elevation: 50 to 1,000 feet
Mean annual precipitation: 41 to 47 inches
Mean annual air temperature: 45 to 50 degrees F
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Frost-free period: 115 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Dutchess and similar soils: 25 percent
Cardigan and similar soils: 25 percent
Urban land: 25 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Dutchess

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived mainly from phyllite, slate, 

schist, and shale

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 28 inches: silt loam
H3 - 28 to 86 inches: channery silt loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Cardigan

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till or colluvium derived from phyllite, slate, 

shale, and schist
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Typical profile
H1 - 0 to 8 inches: channery silt loam
H2 - 8 to 20 inches: channery loam
H3 - 20 to 30 inches: channery silt loam
H4 - 30 to 34 inches: unweathered bedrock

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Urban Land

Typical profile
H1 - 0 to 6 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Udorthents
Percent of map unit: 10 percent
Hydric soil rating: No

Georgia
Percent of map unit: 5 percent
Hydric soil rating: No

Nassau
Percent of map unit: 5 percent
Hydric soil rating: No

Massena
Percent of map unit: 4 percent
Hydric soil rating: No

Sun
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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NwD—Nassau-Cardigan complex, hilly, very rocky

Map Unit Setting
National map unit symbol: 9rhf
Elevation: 600 to 1,800 feet
Mean annual precipitation: 41 to 47 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 115 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Nassau and similar soils: 45 percent
Cardigan and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Nassau

Setting
Landform: Benches, ridges, till plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Channery loamy till derived mainly from local slate 

or shale

Typical profile
H1 - 0 to 5 inches: channery silt loam
H2 - 5 to 16 inches: very channery silt loam
H3 - 16 to 20 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: No

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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Description of Cardigan

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till or colluvium derived from phyllite, slate, 

shale, and schist

Typical profile
H1 - 0 to 8 inches: channery silt loam
H2 - 8 to 20 inches: channery loam
H3 - 20 to 30 inches: channery silt loam
H4 - 30 to 34 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Dutchess
Percent of map unit: 10 percent
Hydric soil rating: No

Sun
Percent of map unit: 10 percent
Landform: Depressions
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 5 percent
Hydric soil rating: Unranked

Ud—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9rj7

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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Mean annual precipitation: 41 to 47 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 115 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, smoothed, and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Udorthents, Smoothed

Typical profile
H1 - 0 to 4 inches: gravelly loam
H2 - 4 to 70 inches: very gravelly loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately low to high (0.06 to 5.95 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 10 percent
Hydric soil rating: Unranked

Udorthents, wet substratum
Percent of map unit: 10 percent
Hydric soil rating: No

Unnamed soils, undisturbed
Percent of map unit: 4 percent
Hydric soil rating: Unranked

Rock outcrop
Percent of map unit: 1 percent

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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Hydric soil rating: Unranked

Data Source Information

Soil Survey Area: Dutchess County, New York
Survey Area Data: Version 14, Oct 8, 2017

Map Unit Description---Dutchess County, New York HUDSON RIVER TRAIL

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/6/2018
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APPENDIX C

BORING LOCATION PLAN

HUDSON RIVER TRAIL
City of Beacon, New York
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APPENDIX D

SUBSURFACE LOGS AND CORE PHOTOGRAPHS

HUDSON RIVER TRAIL
City of Beacon, New York



INTERPRETATION OF SUBSURFACE LOGS

The Subsurface Logs  present observations and the results of tests  performed in the field by the Driller, Technicians, Geologists and
Geotechnical Engineers as noted.  Soil/Rock Classifications are made visually, unless otherwise  noted, on a portion of the materials
recovered through the sampling process and may not necessarily be representative of the materials between sampling intervals or
locations.

The following defines some of the terms utilized in the preparation of the Subsurface Logs.   

SOIL CLASSIFICATIONS

Soil Classifications are visual descriptions on the basis of the Unified Soil Classification  ASTM D-2487  and USBR, 1973 with  additional
comments by weight of constituents by BUHRMASTER. The soil density or consistency is based on the penetration resistance
determined by ASTM METHOD D1586.  Soil Moisture of the recovered materials is described as DRY, MOIST, WET or SATURATED.

SIZE DESCRIPTION RELATIVE DENSITY/CONSISTENCY  (basis ASTM D1586)

SOIL TYPE PARTICLE SIZE GRANULAR SOIL COHESIVE SOIL

BOULDER >  12 DENSITY BLOWS/FT. CONSISTENCY BLOWS/FT.

COBBLE 3" - 12" LOOSE <  10 VERY SOFT <  3

GRAVEL-COARSE 3"  - 3/4" FIRM 11  -  30 SOFT 4  -  5

GRAVEL  -  FINE 3/4"  -  #4 COMPACT 31  -  50 MEDIUM 6  -  15

SAND - COARSE #4  -  #10 VERY COMPACT 50 + STIFF 16  -  25

SAND - MEDIUM #10  -  #40 HARD 25  +

SAND - FINE #40  -  #200

SILT/NONPLASTIC <  #200

CLAY/PLASTIC <  #200

SOIL STRUCTURE RELATIVE PROPORTION OF SOIL TYPES

STRUCTURE DESCRIPTION DESCRIPTION %  OF SAMPLE BY WEIGHT

LAYER 6" THICK OR GREATER AND 35  -  50

SEAM 6" THICK OR LESS SOME 20  -  35

PARTING LESS THAN 1/4" THICK LITTLE 10  -  20

VARVED     UNIFORM HORIZONTAL     
 PARTINGS OR SEAMS

TRACE LESS THAN 10

Note that the classification of soils or soil like materials is subject to the limitations imposed by the size of the sampler, the size of the
sample and its degree of disturbance and moisture.



ROCK CLASSIFICATIONS

Rock Classifications are visual descriptions on the basis of the Driller's, Technician's, Geologist's or Geotechnical Engineer's
observations of the coring activity and the recovered samples applying the following classifications.

CLASSIFICATION  TERM DESCRIPTION

VERY  HARD NOT  SCRATCHED  BY  KNIFE

HARD SCRATCHED  WITH  DIFFICULTY

MEDIUM  HARD SCRATCHED  EASILY

SOFT SCRATCHED  WITH  FINGERNAIL

VERY  WEATHERED DISINTEGRATED WITH NUMEROUS SOIL SEAM

WEATHERED SLIGHT DISINTEGRATION, STAINING, NO SEAMS

SOUND NO  EVIDENCE  OF  ABOVE

MASSIVE ROCK LAYER GREATER THAN 36" THICK

THICK BEDDED ROCK LAYER  12" - 36"

BEDDED ROCK LAYER  4" - 12"

THIN  BEDDED ROCK LAYER  1" - 4"

LAMINATED ROCK LAYER  LESS THAN  1"

FRACTURES NATURAL BREAKS AT SOME ANGLE TO BEDS

Core sample recovery is expressed as percent recovered of total sampled.  The ROCK QUALITY DESIGNATION (RQD) is the total
length of core sample pieces exceeding 4" length divided by the total core sample length for N size cored.

GENERAL

! Soil and Rock classifications are made visually on samples recovered.  The presence of Gravel, Cobbles and Boulders will
influence sample recovery classification density/consistency determination.

!  Groundwater, if encountered, was measured and its depth recorded at the time and under the conditions as noted.

!  Topsoil or pavements, if present, were measured and recorded at the time and under the conditions as noted.

!  Stratification Lines are approximate boundaries between soil types.  These transitions may be gradual or distinct and are  
               approximated.     



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-1

 PROJECT: Hudson River Trail DATE START: 6/20/18 FINISH: 6/20/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 and D2113 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 120.6’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 12 25 ± 4” Topsoil over Brown/Gray Decomposed
 50/.4’ REF Bedrock

Core Run #1 – 1.7’ to 4.2’
Rec=56%, RQD=0%

Gray SHALE, Medium Hard, Weathered,
Steeply Thin Bedded and Highly Fractured

5' Core Run #2 – 4.2’ to 7.0’
Rec=100%, RQD=0%

Boring Ended at 7.0’

10'
Driller reports partial water loss when coring at
4.0’ depth and complete water loss in coring
run #2.

15'

20'

25'
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DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-2

 PROJECT: Hudson River Trail DATE START: 6/21/18 FINISH: 6/21/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 37.9’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 2 ± 5” Topsoil over Brown Fine SAND, Some
2 2 4 Silt, Moist

5'
2 6 4 Grades Little Silt

3 3 7

10'
3 8 8 (MOIST, LOOSE TO FIRM)

23 23 31 Brown Fine to Coarse SAND, Some Gravel,
4 55 34 Some Silt, Moist

20 22 54

15'
5 30 24 Similar

 50/.4’ REF (MOIST, COMPACT TO VERY COMPACT)
Boring Ended at 15.4’ with Spoon Refusal

No measurable groundwater in augers at

20'
completion of drilling and sampling.

25'



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-3

 PROJECT: Hudson River Trail DATE START: 6/21/18 FINISH: 6/21/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 and D2113 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 40.3’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 2 ± 4” Topsoil over Brown Fine SAND, Some Silt
2 2 3 (MOIST, LOOSE)

2 50/.2’ REF

Core Run #1
2.7’ to 7.7’

Recovery = 92%
RQD = 8%

Gray SHALE with Calcite Veins, Medium Hard

5'
to Hard, Weathered, Thin Bedded and Highly
Fractured

Boring Ended at 7.7’

10'
Driller reports complete water loss when coring
at 5.5’ depth.

15'

20'

25'



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-4

 PROJECT: Hudson River Trail DATE START: 6/22/18 FINISH: 6/22/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 and D2113 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 40.7’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 2 ± 4” Topsoil over Brown Fine SAND, Some to
2 1 4 Little Silt, Little Gravel

(MOIST, LOOSE)

5'

Core Run #1
4.7’ to 9.7’

Recovery = 100%
RQD = 23%

Gray SHALE, Medium Hard, Weathered to
Slightly Weathered, Thin Bedded to Bedded
with Highly Fractured Layer at 6.0 to 9.1 feet
depth.

10'
Boring Ended at 9.7’

Driller reports complete water loss when coring
at 7.5’ depth.

15'

20'

25'
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DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-5

 PROJECT: Hudson River Trail DATE START: 6/21/18 FINISH: 6/21/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 44.0’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 1 ± 4” Topsoil over Brown Fine SAND, Some Silt
2 2 3

(MOIST, LOOSE)

5'
2 50/.2’ REF Gray Weathered SHALE

10'
3 50/.2’ REF (MOIST TO DRY, VERY COMPACT)

Boring Ended at 10.2’ with Spoon Refusal

No measurable groundwater in augers at

15'
completion of drilling and sampling.

20'

25'



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-6

 PROJECT: Hudson River Trail DATE START: 6/21/18 FINISH: 6/21/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 46.6’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 1 ± 4” Topsoil over Brown Fine SAND, Some Silt
2 2 3

5'
(MOIST, LOOSE)

2 6 12 Brown/Gray Very Weathered SHALE
 50/.4’ REF

10'
3 50/.2’ REF (MOIST TO DRY, VERY COMPACT)

Boring Ended at 10.2’ with Spoon Refusal

No measurable groundwater in augers at

15'
completion of drilling and sampling.

20'

25'



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-8

 PROJECT: Hudson River Trail DATE START: 6/20/18 FINISH: 6/20/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 53.1’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 1 3 ± 3” Topsoil over Br. Varved SILT and CLAY
4 8 7

5'
2 15 15 Similar

14 14 29

10'
3 8 11 Similar

13 13 24
(MOIST, MEDIUM TO HARD)

4 - 8 16 Brown SAND and GRAVEL, Some Silt, Gray

15'
26 16 42 Rock Fragment at 15.4’ (MOIST, COMPACT)

Boring Ended at 15.5’

Groundwater at 11.5’ below grade after leaving
the augers in overnight at 13.5’ depth.

20'

25'



DENTE GROUP, A TERRACON COMPANY SUBSURFACE LOG B-9

 PROJECT: Hudson River Trail DATE START: 6/20/18 FINISH: 6/20/18

LOCATION: City of Beacon, NY METHODS: 2-1/4" I.D. Hollow Stem Augers

CLIENT: Weston & Sampson with ASTM D1586 Sampling

JOB NUMBER: JB185059 SURFACE ELEVATION: ± 59.4’

DRILL TYPE: CME 55 ATV Mounted Rig CLASSIFICATION: E. Gravelle, PE

SAMPLE   BLOWS ON SAMPLER CLASSIFICATION / OBSERVATIONS

DEPTH # 6" 12" 18" 24" N

1 WH 1 ± 7” Topsoil over Brown SILT, Some Fine
2 3 3 Sand, Little Clay (MOIST, LOOSE)

2 4 8 Brown Varved SILT and CLAY, Moist
10 10 18

5'
3 4 8 Similar

10 12 18

10'
4 5 8 Similar

8 12 16

(MOIST, STIFF)

15'
5 3 4 Becomes Brown and Gray (WET)

15 35 19 Weathered Rock at 16.5’ (WET)
Boring Ended at 17.0’

20'
Groundwater in augers at 13.2’ below grade at
completion of drilling and sampling.

25'



May 29, 2020

Mr. Daniel Biggs, RLA, ISA
Weston & Sampson
1 Winners Circle, Suite 130
Albany, NY 12205

Re: Rock Cut Evaluation
Hudson River Greenway Trail
Beacon, New York
Dente Group Project No. JB205091

Mr. Biggs,

In accordance with our Master Services Agreement Task Order dated April 6, 2020, the
undersigned visited the Hudson River Greenway Trail project site to observe bedrock
outcrops and evaluate the option for using unbraced rock cuts in cut areas versus
retaining walls which are currently planned.

On April 30, 2020 we visited the site along with Jack Grieshober from your office. Our
observations were focused in the area from about Station 33+50 to the project end at
Station 42+14. Through this area the proposed trail is planned adjacent to the west side
of the Beacon Railroad Station parking lots. Bedrock outcrops are present through this
area and in some locations the outcrops extend close to the edge of the parking lot and
beneath the proposed trail. As shown on the attached Plan & Profile sheets, preliminary
planning calls for retaining walls with heights in the range of 4 to 35 feet in the rock cut
areas.

Bedrock in the project area is identified on the Geologic Map of New York as Austin Glen
Formation composed of interbedded graywackes and shales. This mapping is consistent
with our observations as shown on the attached photographs. Most of the outcrops are
composed of the blocky graywacke with complex bedding which is often steeply bedded
down in a south and west direction, i.e., downward with respect to the planned rock cuts.
At the north end of the area of concern, from about Station 35+00 to 33+75, the rock is
composed of shale as shown in Photos No. 8 and 10.



2

In the NYSDOT Geotechnical Design Manual, Chapter 15, it is stated that most rock cuts
in the lower Hudson Valley are made 3V on 2H and that all shale slopes are made 1V on
1H. These slopes can be assumed for planning purposes with the understanding the final
slopes may be at risk of rockfalls due to the steep inclination and direction of the bedding
planes. This risk can be reduced by flattening the slopes and adding a rockfall catchment
area at the toe of the slope. This would require additional rock excavation and easements
which may extend beyond those planned. Design of the catchment area would be
required dependent upon the height and inclination of the cut slope and backslope.

If additional rock excavation and easements which may extend beyond those planned are
not feasible, then rock slope stabilization techniques may be considered. These typically
include scaling, rock bolts and dowels, wire mesh and cable net systems, and reinforced
shotcrete. Of these, scaling and rock dowels would likely be the options best suited to the
site conditions.

Scaling is the removal of loose overhangs, weathered pockets, or unconnected rock from
the slope. This can be done with or without blasting based on the conditions encountered.
Rock dowels are untensioned anchors that are installed to prevent a small block of rock
from moving. The bedding of the rock at this site is highly variable and the final
stabilization technique may be one or a combination of these techniques.

To summarize, unbraced cut slopes in the rock may be made subject to the following
guidelines.

1. Shale slopes of 1V on 1H should be assumed from about Station 35+00 and north
from that station.

2. Slopes south of Station 35+00 may be assumed as steep as 3H on 2V. Flatter
slopes should be considered if space is available.

3. The rock cut slopes should include a catchment area at the toe which may require
wider easements, or implementation of slope stabilization techniques such as
scaling and/or rock dowels.

4. Slopes steeper than 1V on 1H and higher than 5 feet should be excavated by
presplit blasting in accordance with NYSDOT Standard Specifications.

5. Slopes flatter than 1V on 1H or less than 5 feet in height may be excavated by
other blasting techniques or by mechanical means.
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The report was prepared to assist in preliminary planning for design and construction of
the trail in areas requiring rock cuts from about Station 33+75 to the trail end at Station
42+14. Other useful information which can be referenced regarding design and
construction of rock cuts can be found in Chapter 15, Rock Slope Design, in the NYSDOT
Geotechnical Design Manual. This can be downloaded from the NYSDOT website.

We appreciate the opportunity to be of continuing service to you.  If questions arise or if I
may be of any assistance, please contact me at our Watervliet location.

Yours truly,

Edward C. Gravelle, P.E. Joseph Robichaud, Jr., P.E.
Senior Engineer Sr. Associate / Office Manager

Attachments:
Photography Location Plan
Photographs
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 Specifications and Design Guidelines for Trails 

Draft  

10/9/2019 

 

 
Specification 

Measured 
in Feet 

 

 
Considerations 

Separation of 
recreational use 
from centerline 

of track 

25’ Chain link fencing is required for the entire length of the trail. 
Fencing must be grounded in electrified territory.  Fencing 
location will not restrict emergency rail operations or train 
evacuations. Right-of-way access gates may be necessary per 
Metro-North guidance or by distance. Access gates shall swing 
outward from track and will be locked by railroad lock.  
 

Minimum fence 
height  

8 The fencing must be a minimum of 8-feet in height due to 
proximity of active tracks. Fencing materials must meet the 
following minimum requirements:  non-scalable, black vinyl/PVC 
coated, chain link fence. Fencing type/material shall be reviewed 
and approved by the railroad.  Any gates in the fencing must 
swing away from the track or be sliding gates.   
 

Minimum trail 
width  

10 Trail width requirement is based on ability to accommodate 
emergency response vehicles. Access locations shall be shown 
during design plan review and comment process. 

Minimum height 
of overhead 

structures from 
top of rail 

23-29 Overhead bridge structures require a minimum of 23' feet from 
the top of rail. Where the physical conditions impose clearances 
less than 23’, the matter must be submitted to the Chief 
Engineer- Maintenance of Way for any modifications, review and 
approvals and to the Local and State Authorities. Where Railroad 
conductor cables (Power and Communication/Signal) exist, 
clearances must be an additional 6’-0. Railroad cables shall be 
constructed in compliance with Railroad requirements, AREA, and 
NESC. Based upon requirements of the New York State 
Department of Transportation, structure and height guidance will 
be contained in basic building code including, but not limited to, 
the building code of: ASCE 7 American Society of Civil Engineers - 
Loads for Buildings and Other Structures, AISC American Institute 
of Steel Construction, ACI American Concrete Institute, PCI 
Precast Prestressed Concrete, APA Wood Construction, NDS 
Timber Construction, AASHTO Guide Specifications for Design of 
Pedestrian Bridges, Americans with Disabilities Act, IBC 
International Building Code, and IFC International Fire Code.  
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Trail Design Guidelines 

  

 
Trails will not be considered along active corridors with operation of 90 mph or greater. Consideration 
is based on the area terrain and topography, speed and frequency of service. 
 
No new at-grade crossings. 
 
MNR will retain access to all maintenance roads. 
 
New trail wearing surfaces (top of pavement) shall be a minimum of two inches (2”) below the top of 
railroad ties.  New trails must not prevent runoff, trapping of water, or result in the introduction of 
any runoff into the tracks and must provide for an independent system to handle water resulting from 
any impervious surfaces. Existing drainage facilities crossed by the trail must be protected during 
construction and repaired or replaced where damaged.  Existing drainage structures and culverts shall 
be inspected and cleaned as to ensure proper functioning. 
 
Railroad utilities will be protected during construction and must be fully accessible at all times to MNR 
crews for repair and inspection. 
 
Power required for any electric devices must be provided by the municipality. 
 
Entrances to the trails must be restricted so only pedestrians are allowed access. Physical barriers 
(e.g. bollards) will be designed so they may be unlocked or removed for entrance by emergency 
vehicles. 
 
Trails must accommodate emergency response vehicle (not a fire truck) access. Safety plan is required 
to be put into place by sponsor and must be reviewed and approved by the railroad. 
 
New structures are subject to review by MNR. Engineering plans and details submittal must meet all 
Local, State and Federal building specification code and approved drawings as certified, signed and 
sealed by a New York State Professional Engineer. 
 
Minimum bearing load of trail is 8,000-12,000 pounds. 
 
Waste materials generated by trail construction activities must be disposed of by the contractor in 
accordance with all applicable Local, State, and Federal laws and guidelines with complete chain of 
custody documentation provided to Metro-North. 
 
If a trail does not meet above standards, and there is a constriction with no other reasonable option, 
then standards will be reviewed for an extremely limited distance and will be approved solely at 
Metro-North’s discretion. 
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Headquarters | P.O. Box 1010, Highland, New York 12528 │ P. (845) 691-7245   F. (845) 691-3560 │www.nysba.ny.gov 

 
 
 
 

RIP VAN WINKLE BRIDGE 
P.O. Box 286 
Catskill, NY 12414 
(518) 943-2360 

 

KINGSTON-RHINECLIFF 
BRIDGE 
P. O. Box 2992 
Kingston, NY 12402 
(845) 336-8181 
 
 

MID-HUDSON BRIDGE 
P. O. Box 1010 
Highland, NY 12528 
(845) 691-7221 

 

NEWBURGH-BEACON 
BRIDGE 
P. O. Box 28 
Beacon, NY 12508 
(845) 831-3700  

 

BEAR MOUNTAIN BRIDGE 
P. O. Box 323 
Ft. Montgomery, NY 10922 
(845) 446-4721 

 

 

ANDREW M. CUOMO 
Governor 

JOSEPH RUGGIERO 
Executive Director 

RICHARD A. GERENTINE 
Chairman 

 
 
 

 

MEMORANDUM 
 

 
To:  Tom Scaglione 
 
From:  Chris Kelly 
 
Date:  April 25, 2018 
 
Subject: Proposed NBB Pedestrian Walkway Surveillance 
 
 
The following is a list of items that will provide surveillance coverage from the south approach from 
the train station, underneath both spans and the new pathway up to the existing pathway. 
 

 (1) Video Server: $12,000 

 (4) Thermal Cameras with licenses. $5,299 + $299 x 4 = $22,392 

 (1) Axis HD PTZ Camera with mounting hardware. $2,238.40 

 (1) CCTV Stainless Steel cabinet and equipment. $5,700 

 Miscellaneous POE cabling, connectors and conduit for camera installation locations. 
$10,000 

 
Project total for the hardware: $52,330.40   
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Preliminary Design 7/23/2020

Item No. Item Quantity Units Unit Cost Total Cost

E&S - Silt Fence 6000 LF 3.50$              $21,000

E&S - Tree Protection 1 LS 20,000.00$    $20,000

Demo - Clearing & Grubbing 9750 CY 15.00$           $146,250

Demo - Tree Removal 1 LS 100,000.00$  $100,000

Demo - Rock Removal/ Stabilization 1 LS 100,000.00$  $100,000

Demo - Excavate / Backfill 900 CY 25.00$           $22,500

Site - Grading & Earthwork 263500 SF 2.00$              $527,000

Site - Concrete Pavers 820 SF 15.00$           $12,300

Site - Redirock Retaining Wall (19,000 sf) 1 LS 720,000.00$  $720,000

Site - Asphalt Pavement 2750 SY 35.00$           $96,250

Site - Stone Dust 300 CY 25.00$           $7,500

Site - Concrete Pavement 700 SF 10.00$           $7,000

Site - Compacted Sub-Base (NYSDOT Type 2) 1400 CY 40.00$           $56,000

Site - Structural Fill 300 CY 50.00$           $15,000

Site - Seeding & Mulching 25000 SY 1.00$              $25,000

Site - Timber Fencing 2500 LF 45.00$           $112,500

Site - Chain Link Fencing (NYSBA Type 1) - 8ft ht 3000 LF 75.00$           $225,000

Site - Miscellaneous (Pavement Markings) 1 LS 50,000.00$    $50,000

Utility - Storm Drain (6" HDPE) 50 LF 55.00$           $2,750

Utility - Storm Drain (4" Perf. HDPE) 3400 LF 55.00$           $187,000

Utility - Cameras/Security Equipment (NYSBA) 1 LS 80,000.00$    $80,000

Site Furnishing - Trail Kiosk 1 EA 15,000.00$    $15,000

Site Furnishing - Information Signage 5 EA 1,500.00$      $7,500

Site Furnishing - Bench 6 EA 2,500.00$      $15,000

Site Furnishing - Bollards 2 EA 1,500.00$      $3,000

Structural - Pre-Engineered Culvert Crossing 2 EA 208,400.00$  $416,800

Structural - Elevated Trail Structure 4 EA 130,000.00$  $520,000

$3,510,350

General Conditions & Mobilization (12%) $421,242

E&S and Misc. Drainage (Moderate - 5%) $175,518

Maintenance & Safety of Traffic Contingency [Rail] (High - 6%) Flagger = $1,500/day $210,621

Utility Modifications (Low - 2%) $70,207

Project Permitting, Design & Inspection Services (15%) $526,553

Construction Contingency (20%) $702,070

$5,700,000

-$120,000

$120,000

Trail Surface Alternate 1  - STONE DUST PATH ENTIRE LENGTH

BASE (Combination Asphalt & Stone Dust Trail Surface) [6,125 lf]

DEDUCT FROM BASE

CONTINGENCIES

Trail Surface Alternate 2 - ASPHALT PATH ENTIRE LENGTH

ADD TO BASE

Total Preliminary Cost

City of Beacon

Preliminary Opinion of Probable Cost
Hudson River Trail - Preliminary Design Report

Subtotal Cost

Weston Sampson 7/24/2020 Beacon_HRT
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Appendix F – Project Support Letters 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



















westonandsampson.com
Call: 1.800.SAMPSON
Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
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