Catskill Mountain Railway
2024 Trail and Rail with Trail updated costs and commentary
Oct. 24, 2024

2024 update of the Catskill Mountain Railway
Rail with Trail cost estimates and concept.

Key original concepts reinforced:

The primary debate feature remains the design criteria that is to be used to construct a trail beside an active
heritage rail track. The vast differences in trail / track separation in rail with trail projects are appropriate due
to the speed, mass, and stopping distance of adjacent rail traffic, and each case is individual. Because of that, it
is critical to reinforce that no AASHTO national standards are in place for such projects, and left to more
practical standards at the state and local level as approved by a project engineer.

Historically, eastern main line railroads with two tracks were built to 12’6” to 13’ centers. That only leaves 30-
36 inches of clearance envelope between passing trains even at high speed. This historic track center clearance
continues in many areas today, and even current design standards have only increased that to 15 feet between
centers as a minimum design criteria.

So, on rail-with-trail projects that have been built with available two-track right-of-ways, the majority have
constructed the parallel trail on the vacant second track, and on many that only host excursion operations, have
placed the trail in relatively close proximity to the adjacent train traffic — which is normally moving no faster
than 25mph, and often only 15 (FRA Class 1). That lowers risk factors dramatically, giving adequate reaction
time for both trail users and rail operators to safely operate. The stopping distance for such a slow-moving
train is typically less than 100 feet, and can be field tested to prove on existing operations.

Constructing a new trail beside a single-track right-of-way, such as Catskill, has the same issue. Trail and rail
separation will always be designed to be the maximum practical wherever possible, but eliminating the trail
alternative entirely should never been done under a more strict design criteria than what is already operating
safely at enough existing locations due to arbitrary separation standards. Barriers are an accepted necessity
and recommendation when adjacent to a higher-speed, high frequency commuter or freight rail line, but the
lack of barriers on currently operating slow-speed projects to heritage operations has not proven to be a link to
either accidents or increased liability exposure. The proof of this, at least to excursion operations, is the
demonstrated lack of increased liability insurance costs when a parallel trail is present.

The second major consideration is trail width. As with separation, any opportunity to increase trail width in
open areas, or new construction on fill, or in specific areas that had double track such as sidings, can be easily
developed and encouraged. The key constraints that will exist are developed when cuts, fills, and bridges are
encountered, all of which happen here. All these constraints are in known locations, have defined length, and
are specifically considered in accessible trail design nationwide. The key issues in accessibility remain
minimum width and acceptable grades — which in the case of Catskill, are a nearly constant uphill 2% grade to
begin with that will automatically lead to prevailing downhill traffic flow, such as can be seen on the Western
Maryland Scenic / Allegheny Passage trail. Uphill traffic on that very popular trail is nearly nonexistent, which
has allowed the parallel railroad to make an uphill bike ferry service a standard ticket and operating feature
greatly benefitting both.
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Trail design on railroad bridges has typically evolved to cantilevering on to an existing structure with a nominal

8 separated pedestrian walkway, with barrier, and sometimes semi-enclosed, but rarely if ever done to full

standard trail width standards. Even where there is significant parallel main line freight activity (such as the

Harpers Ferry Trail over the Potomac, where the trail is beside the CSX freight main line on the existing river

bridge) this design criteria has been effective. In some locations, such as Astoria, OR and Clay, WV, the rail

has been left in place and the bridges simply planked over, given the slow speeds, clear visibility, and stopping
distance of the rail equipment used.

The “Rails with Trails” best practice clearance guidelines and diagrams reflect — at the minimum dimensions —
the existing rail with trail projects constructed on ex-double-track ROW’s, also none of which are effectively
using barriers outside of incorporated municipal locations. Therefore, those minimum dimensions in ‘Best
Practices” are established from experience, even without barriers or drainage structures between rail and trail
surface.

When designing a rail-with-trail on an existing historic double-track right-of way — the calculated dimensions
relevant works out as follows for a nominal minimal distance:

e 12’ 6” track centers = 4 feet off 8’6” tie end, 8.25’ feet off trail edge to center of track; 16.25 feet center
of track to outer edge of an 8’ trail.

e 13’ track centers = 4 foot 6 inches off 8°6™ tie, 8.75” edge off trail to center of track; 16.75 feet center of
track to outer edge of an 8’ trail.

e 13-foot 6 inch center - 5 feet off 8°6” tie, 9.25” edge off of trail to center of track; 17.25 feet center of track
to outer edge of an 8’ trail.

It should always be noted that if space allows, this should be increased more separation clearance, and this is
only a recommendation based on minimal distances at established practice next to a low-speed heritage rail
operation currently in operation. The 10’ minimum ‘best practice’ can be adhered to in most situations.

New Design Comments

The other key issue in the current design review is the reinforcement that neither cuts nor fills are, by
definition, fixed objects that cannot be modified to allow a parallel trail. The 1870’s construction standards
using hand tools that the Ulster and Delaware was built under left narrow cuts and fills to this day, but still
within the same land right-of-way width as would be done today. Widening the cuts to allow a parallel trail
also creates the necessary borrow material to widen the right-of-way on fills; i.e. transported material costs are
less, and the rail line itself can be used as a methodology to transport and shift material as needed. Rail-
mounted Gradall-type excavators and hirail equipment can be used to perform the excavation and grading
tasks and leave the rail in place. This is not without cost, but also not a fatal design issue.

Above the Rt. 28A crossing and the Stony Hollow fill, the reconstruction of the railroad around the Ashokan
Reservoir greatly eases this historic narrow cut issue, as the cut width was made to far more generous
standards — apparently anticipating that the U&D would someday develop into a double-track railroad. While
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the track is generally located in the center of the major cuts, this allows the reconstructed track (which will be
necessary anyway due to tie condition) to be moved to one side to allow the trail far easier parallel placement.

The most difficult portion of the rail-with-trail concept was, and remains, the Stony Hollow Fill. Numerous
design concepts are possible, but have evolved to the following:

e Reduction of the critical fill length area to approximately 850’ by adding more fill material on each end
to increase width — the area not adjacent to the critical wetland area — minimizing the most difficult
spot for parallel occupation

e Potential excavation/lowering of the track on the fill to increase the cross-section to allow an 8’ trail
width in the critical middle region

e A supported, wooden, pile-structure with a deck such as on the wetland crossing of the Ashokan trail,
and roughly the same lineal distance and width standards.

Earlier research included the concept of a ‘detour’ trail section along Rt. 28A with a wooden, wetland-crossing
structure at the lowest point remains viable, but grades, land acquisition, etc. of that concept to rejoin north of
the wetland crossing results in the fill modification recommendation.

SUMMARY TABLE DOES NOT INCLUDE TRAIL FACILITIES AND SHOP RELOCATION
Trail Only Rail
Section Miles Desc. with Trail
NYDOT funded
Segment 4 3.8t04.0 MP3.8 TO MP4.0 $400,000 $445,750
4 Fair Street Extension $124,394 $100,000
40to4.4 Fair Street to Washington Ave $800,000 $714,093
4.4 Washington Ave. $1,540,657 $1,500,000
4.4t04.9 Washington Ave. to Thruway $148,340 $40,956
Segment 3 4.9 t0 4.99 Thruway to Esopus Bridge C-9 $140,606 $142,686
4,99 Esopus Bridge $612,000 $462,000
4.99 t0.542 Esopus Bridge to Rat 209 $565,239 $757,505
5.42 Route 209 Bridge $3,019,425 $3,000,000
5.42t05.9 Rt 209 to Hurley Mountain Rd. $966,525 $1,092,268
Segment 2 5.9t06.74 Hurley Mtn. Rd. to Siding Area $1,067,640 $1,512,884
6.74t0 7.28 Siding Area to Hill $919,188 $916,009
| 7.28t0833 |HilltoRoute28A |  $1,567,398]  $3,893,792
Segmentl | Rt28A8.33  [1ZRT.28A $250,0000 . $250,000
8.33-8.40 | - Stoney Hollow $51,575 $43,984
| saorosas |W shomm | s103150]  $125515
8.48 to 8.56 G - Stines Cut $103,150 $87,969
__________________________ 85610880  |F-StonyHollowFill | ..9$522340  $1,017,925
8.80 to 8.98 E - Beesmer Cut $232,088 $268,515
_________________________________ 898  ..|D:BeesmerBridge | ... .57128 9300000
] 8est0924 lc-Beesmerkil T $335238]  $289,010)
] 828t0995 lB-Rockcut | $1,188,196| $1,415,991
9.95 to0 10.1 A - Basin Road Depot $76,260 $80,874
$14,740,536 $18,457,727
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Cost estimate comments:

In all cases, one of the cost saving of rail-with-trail is the lack of expense on track removal, and specifically, tie
disposal as hazardous material, which is required to be done under NYDEP rules. Even relatively sound ties
considered as ‘relay’ are no longer able to be sold to non-railroads. Track would also have to be removed at
existing crossings, and surfaces reconstructed. Our estimate strictly for track removal and tie disposal equates
to $189,000 per mile subject to current pricing of hazmat disposal.

Our estimated cost for trail construction to the reduced width standard but to accessible grades comes in at
$1.081M - for basic subgrade preparation, paving, etc.

The Fair St. extension section includes barrier fencing and similar surface and treatment designs as the trail-
only option.

The Fair St. crossing includes upgrading the crossing signal for both options.

The Esopus bridge over the creek assumes the existing bridge will be decked over, with the rails left in place,
similar to the Astoria, OR approach — due to the walking-speed rail approach and easy tangent visibility,
combined with an approximate length of only 340’. If the bridge needs to be actually modified to a cantilevered
or parallel span, an additional $2.64 million was estimated.

One of the largest numbers in the entire estimate remains the reportedly required pedestrian bridge over Rt.
209 at a rough $3M — equal cost issues for both alternatives.

Alternative to the Rt 209 Bridge

The existing Rt. 209 crossing is strictly a rail crossing, with 4 flashing signals, 2 gates, but EXEMPT signs
allowing hazmat and busses to cross without fully stopping due to the seasonal train operations. The railroad
currently operates under ‘walking speed’ approach to verify crossing signals are working and traffic is actually
stopped, before proceeding across the roadway.

Addition of a pedestrian trail at this location has created safety concerns for both options. At this point, the
overhead bridge has been considered to be the only alternative, as the adjacent farmland is also flood plain, and
would not be recommended for a pedestrian underpass.

It should be noted, if not necessarily recommended, that an existing pedestrian and rail crossing in Arcade, NY,
over NY Rt. 39, using a pair of cantilever traffic lights to protect both the pedestrian and rail crossing. The
island circuit in the track activates the stoplight to red; the pedestrian side has a pushbutton to activate to red.
Rail operations also function under a ‘stop and flag’ rule as an additional safety measure. There are no flashing
lights, only a required crossbuck for railroad crossing. This is also a crossing with extreme visibility issues to
both sides for rail crossings — the train literally appears from between buildings.
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While this is a highly unusual application, it has been in effective use in Arcade over a NY State route, since
possibly the 1960’s, and appears to be a viable solution to protecting both pedestrians and vehicles, as it has
been proven that vehicles will instinctively respond faster to a stoplight than a conventional railroad crossing
flashing signal.

Beyond Rt. 209

Route 209 to Hurley Mt. Road includes a significant issue for rail-with-trail; the construction of a parallel
roadbed to lift the trail roughly beside the track, and out of the flood plain area.

This needs to be mentioned as this is also the conceptual area of disposal and compaction of any material that
needs to be removed from the subsequent cut widening along the track to allow the trail. As the railroad
already has equipment that may be used to move material via rail, this is a significant potential savings that
also allows a much better vertical trail alignment in this section.

Additional cost is added above Hurley Mtn. Road to MP 8.33 (28A) for:

e Rock excavation and cut widening in known locations
¢ Fill widening in select locations
e Additional barrier fencing
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Stony Hollow Fill

Multiple design concepts have been discussed to deal with the Stony Hollow Fill, that was considered to be the
most difficult issue in the original 2015 feasibility study to implement a rail-with-trail concept. While a 4’ trail
on a retaining wall was the conceptual analysis at the time and rejected as infeasible, several other design
concepts and approaches have subsequently emerged, partially due to the successful construction of the
Ashokan trail section.

e The top area of the fill can be widened not by adding more fill over the critical middle section in the
wetland area, but by excavating the fill lower to increase width. While this would create significant
problems for approach grades on a freight-haul railroad, it is far less of an issue on a heritage railroad
already accustomed to working on a sustained 2% grade to get there. Depending on how deep it is
excavated, this allows movement of the track to one side of the now-wider top section, with a trail
beside. No side disturbance of the actual fill is involved.

e Another alternative is to widen the end approaches with more fill material that is not in the wetland
area, decreasing the center portion that is roughly 850’ in distance. This is in the same rough distance
as had to be overcome on the Ashokan trail section with a wetland crossing — which was solved by
building a wooden trail section on piles. This same approach could be used on the side of the fill with
much less disturbance of the slope than construction of a heavy, fixed, retaining wall requiring
foundation excavation. This approach has been included in our cost estimates.

e The third alternative that has been extensively investigated is diverting the trail down along Rt. 28A to
the base of the fill, crossing the wetlands on a similar wood-pile and deck structure, and then climbing
back up to the railroad grade at an acceptable grade design. While this does not disturb the existing fill,
it would require extensive permitting to cross the wetland on a new structure. There are existing trail
guidelines for crossing a wetland; these have been successfully overcome on the Ashokan segment.

In any case, while there were no clear design alternatives shown in 2015, the successful completion of the
Ashokan segment dealing with similar wetland crossing issues has provided an example that can be similarly
implemented at this location.

Conclusion
Stone Consulting has concluded that Rail with Trail remains both viable and practical for the final

undesignated portion of the U&D Corridor from MP 8.33 at Route 28A to Basin Road at MP 10.01, given the
alternatives for dealing with the Stony Hollow fill portion.
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