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Estimated Rail Capital Costs for the Rail Alternative

Overview and Purpose

The purpose of this Technical Memorandum is to present the assumptions, approach, and
the results for developing estimated rail capital costs for the Harrisburg-Hershey-Lebanon
corridor. The analyses and the results are based on a key decision made earlier in the
study process that identified the most feasible strategy for introducing commuter rail
service in the Corridor as adding a third track to the Norfolk Southern mainline for the
full length of the route.

The capital improvements that form the basis for the estimate of costs included in this
report are documented in Technical Memorandum 8.0 Engineering Concepts.

The materials presented in this report were developed by Gannett Fleming, Inc. with
support from Dawood Engineering, Inc. on structural assessments and costs.

Basis of Estimate

The Corridor Two Feasibility Study project consists of a 26.8 mile rail corridor with six
proposed stations and associated parking; all located between the Cities of Harrisburg and
Lebanon Pennsylvania. All proposed construction is located within and adjacent to the
existing Norfolk Southern Railroad right-of way. The cost estimate represents the current
opinion of probable cost to construct the project based on our best professional judgment.
As the feasibility study and the conceptual design phase are progressed, the indicated
probable costs will be further modified and refined as more data and detailed design
information become available.

All costs are indicated in mid-2008 dollars and include contractors’
mobilization/demobilization, permitting, contractors’ general conditions/site overhead,
and construction/design contingency. Project costs also include engineering, construction
management and inspection and anticipated property acquisition costs. The project scope
did not call for a spending plan reflecting staged of construction; therefore, no escalation
factors have been applied to reflect year-of-expenditure amounts. Comparable costs were
collected from historical data, recently developed costs on ongoing projects,
commercially available construction cost data and other sources.
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Scope of Estimate

The following provides a brief description of the program elements for each of the cost
categories, including assumptions.

1y

2)

3)

4)

Track and Special Track Work (Ballasted)

The cost for track work was based on 15 foot track centers; the track structure
consisted of 136 Ib CWR seated on timber ties and supported with 12 inches of
ballast and 12 inches of sub-ballast. The cost for track relocation consists of preparing
the sub-grade and then shifting the track into its final position as opposed to
reconstructing the track. Once the track is shifted, it would be lined and surfaced. The
estimate does not address how the work would be staged with minimal impact to
freight service. The cost estimate includes the cost to purchase and install special
track work (turnouts and crossovers). All quantities for special track work were
developed from the proposed track alignment aerial mile maps.

Highway Crossing Panels:

The cost for highway crossing surfaces is included. For the purposes of this estimate,
it was estimated that 19 crossing are required at an assumed length of 65 feet each.
EP-Flex rubber and asphalt are the assumed materials.

Right-of-Way Clearing:

The estimate includes the cost of vegetation and brush removal in almost all areas of
new track construction. It was assumed that since this work is being performed close
to existing track work, only light vegetation and brush removal will be required. No
large tracts of heavy tree and stump removals are anticipated.

Structures:

The survey of the existing bridges, retaining walls, culverts, rock outcrops and
miscellaneous items was performed and the recommended modifications for each
affected structure or proposed new structure are noted and described within the cost
estimate. Where sufficient clearance for the additional track work was noted, no
proposed work is identified or anticipated. Costs are based on square foot pricing,
unit pricing and historical data.

The track work and structural costs associated with the optional construction of the
duck under structure are both priced independently and are indicated at the conclusion
of the overall cost estimate.



5)

6)

7)

8)

mrp o~

MO YERN TRANSIT

Partnership

Stations:

The estimate includes the cost to construct platforms and shelters at each of the six
proposed stations. Each station consists of one 300’ long x 12 wide high level
platform.

The station civil costs include parking lots, bus shelters, barrier fencing, drainage pipe
and inlets, associated excavation/backfill and cost allowance for landscaping. Items
that are unique to certain stations (e.g. demolition of U.S. Postal Service Building and
remaining portion of the Postal Service Building Facade Closure for the Harrisburg
Station only) are also included.

Station structural costs include foundation excavation, precast pier and pier footings,
pier caps and precast high level platform panels. ADA platform ramps and stairs are
also included.

Station architectural costs include items unique to a particular station (e.g. pedestrian
overpass, elevators and stair towers for the Harrisburg Station only). Station costs
also include platform shelters, tactile warning strip, railing, platform benches, trash
receptacles, bike racks, identifying devices, lighting and associated conduit and
wiring.

Ticket Vending Machines:

The cost of ticket vending machines are included and are quantified at one per station;
with the exception of two units being required at Harrisburg Station. The units are
assumed to be equipped with a central computer system with reporting capabilities.

Signal and Train Control:

Signal and train control costs are included and assumed to be wayside with positive
train control (PTC). Crossovers between Norfolk Southern and CAT are assumed to
be electric lock locations. Signal and train control costs are indicated by station-to-
station segments.

Property Acquisitions:

The cost of property acquisition has been assessed in three distinct categories:

a) Track right-of-way (Norfolk Southern)

b) Track right-of way required beyond Norfolk Southern property

c) Property acquisitions at station locations

The property acquisition costs associated with all three categories mentioned above

are included in the cost estimate, with values being assigned, developed and
appropriately adjusted using the 2001 Corridor One Valuation Study of the Norfolk
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Southern line in Lemoyne and Lower Allen Township as a starting point. It was
assumed the trends in land values since 2001 have grown at a rate of 2-4% per year,
with a 2.5% compounded rate being applied up to the year 2007. For 2007-2008
2008, costs were calculated based on an estimated decline of approximately 5%.
Using the factors mentioned above, an overall growth rate of 11% has been applied to
the property values previously established for the Lemoyne/ Lower Allen segment to
produce adjusted base values for the Harrisburg-Hershey-Lebanon Corridor.

It is also recognized that land development interest/potential in Derry Township and
the Palmyra areas would place property values at the higher end of the
Lemoyne/Lower Allen value scale. To account for the anticipated higher-end
property values, a value factor of 1.50 has been applied to all adjusted base values
derived through the procedure described above. The combined results after
developing adjusted base values and applying the value factor of 1.5 are presented in
the Summary Table on the next page.
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Table 1
Gannett Fleming, Inc.
CORRIDOR TWO FEASIBILITY STUDY
Conceptual Design --- OPINION OF PROBABLE COST January, 2008
| ITEM DESCRIPTION | TOTAL COST]|

OPINION OF PROBABLE COST - SUMMARY

Track Work - Harrisburg Station to Lebanon Station (8th St.) $40,002,925
Structure Modifications - Harrisburg Station to Lebanon Station (8th St.) $30,678,050
Structure Construction Phasing and Temporary Run Around Construction $4,601,708
Structure Modifications, Maintenance & Protection Of Traffic $2,500,000
Structure Modifications, Roadway Approaches $1,410,000
Stations:
Harrisburg Station $5,832,976
Harrisburg East Station $886,476
Hummelstown Station $808,756
Hershey Station $450,641
Annville Station $1,112,238
Lebanon Station $970,570
Ticketing: $770,000
Signal and Train Control: $18,867,000
Subtotal $108,891,340
Mobilization/Demobilization @ 4% $4,355,654
Permitting @ 1.5% $1,698,705
Subtotal $114,945,698
General Conditions/Site Overhead @ 10% $11,494,570
Subtotal $126,440,268
Contingency @ 25% $31,610,067
Subtotal $158,050,335
Engineering @ 8% $12,644,027
Construction Management & Inspection @ 10% $15,805,033
Property Acquisitions $24,185,237
ESTIMATED TOTAL PROJECT COST EXCLUDING DUCK UNDER OPTION: $210,684,632
Duck Under Option (Includes All Soft Cost Items Listed Above) $19,065,001
Subtotal: $229,749,634
ESTIMATED TOTAL PROJECT COST INCLUDING DUCK UNDER OPTION: $230,000,000
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Estimated Rolling Stock Costs

The rail operations analysis documented in Technical Memorandum 6.1 assumed that the
single-level variant of the Colorado Railcar diesel multiple-unit (DMU) vehicle would be
used for the Harrisburg-Hershey-Lebanon service. The Colorado Railcar DMU vehicles
meet or exceed current Federal Railroad Administration (FRA) buff strength (collision
survivability) requirements, and the costs should be representative of the FRA-compliant
class of DMU equipment. For purposes of estimating capital costs of rolling stock, the
Colorado Rail Car DMU is also assumed. If further engineering and operations studies
are advanced for Corridor Two, a detailed analysis of rail vehicle options would be
completed and a recommended vehicle type identified at that time.

Three-car trainsets are assumed since they would be adequate for the projected demand
and would still allow room for growth. Each trainset would have a total seating capacity
of 290 (94 passengers for each powered unit and 102 passengers for each unpowered
trailer coach), according to materials circulated by the manufacturer. Specifications for
by Colorado Rail Car DMU were obtained from the manufacturer’s web site and are
presented immediately following the table of estimated rolling stock costs on the next

page.

It was also reported in Technical Memorandum 6.1 that the “Enhanced Service Plan” (13
round trips on weekdays) would require two trainsets to meet peak service requirements.
A third trainset would be required to allow one complete three-car trainset to be rotated
out of service for repairs and/or scheduled inspection without affecting either the service
or the capacity of the trains in service. In addition, the fleet would need to be
supplemented by at least one additional powered car to support servicing and mandatory
inspection requirements.

Each full trainset would be comprised of three cars including a powered car at each end
and an unpowered “trailer” car in the middle position. All powered cars would be
equipped with a full control cab to allow push-pull operations, thereby eliminating the
need to turn trains to reverse directions at the end of each run.

The unit costs for purchasing Colorado Rail Car DMU rolling stock that were reported by
TriMet of Portland, Oregon in 2008 are used for cost estimation purposes. The unit cost
of a powered car was reported to be $4 million, and the cost of each unpowered car was
$3 million.

Estimated rolling stock costs were calculated based on the above assumptions and are
presented in Table 2 on the next page.
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Table 2
Estimated Rolling Stock Costs
(2008)
Description Quantity Unit Cost Total
Powered cars 7 $4,000,000 $28,000,000
Unpowered cars 3 $3,000,000 $9,000,000
Total $37,000,000
Colorado Rail Car DMU Specifications Page
(From the Colorado Rail Car web site
December 19, 2008)
Dimensions... Single Level Bi-Level
Length (over couplers) 85 85’
Length (over body ends) 83'6 1/2" 83'6 1/2"
Width (over side sheets) 10' 10'
Height (rail to roof) 12' 10" 18'
Height (rail to lower floor) [50" 18"
Headroom (center aisle) 76" 6'8"
Doorway width 34" o)
Doorway height 7 7
St§p height (above top of 13" 13"
rail)
Truck centers 60' 60’
Truck wheelbase 86" 86"
Track gage 4'81/22" 4'81/2"
Wheel diameter 33" 33"
Aisle width (lower deck) 24" - 32" 24" - 32"
Aisle width (upper deck) 'N/A 24" - 32"
Weight and Capacity... |Single Level Bi-Level
Empty weight (trailer car) (142,000 lbs 157,000 lbs
Empty weight (cab car) 148,000 lbs 163,000 1bs
Seating (trailer car) 102 190
Seating (cab car) 98 185
Performance... Single Level Bi-Level
Maximum design speed 100 mph 100 mph
Maximum operating speed |90 mph 90 mph
Service braking 1.5 mphps 1.5 mphps
Emergency braking 1.8 mphps 1.8 mphps




Min horizontal curve radius 250 ft.
Min vertical curve radius
MAcceleration to 55 mph

EMU Acceleration

Electrical System...
Power supply

Low-voltage power suply

Interior lighting
MU

Drive Train...
Engine

Transmission
Final drive

Car Body...

Car structure
Doors

Side windows
Fixed seats

Trucks/Bogies
Primary suspension
Secondary suspension
Wheelslide protection
Brakes

Parking brake

Heating
Air conditioning

Toilet room
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250 ft.
2,000 ft. 2,000 ft.
38 seconds 49 seconds
49 seconds N/A

(power car only)

480V, 3 ph, 60 Hz, up to 150 kW internal
generation off prime movers or external head end
power

24 VDC emergency battery

Fluorescent

Multiple units can be controlled from end cab car

(power car only)

Two Detroit Diesel series 60 motors with
electronic fuel control. Each rated at 600 hp (500
hp available for final drive, 100 hp dedicated to
power supply

Two Voith T211 rzze with KB190 retarder

Two Voith V20

Low-allow, high-tensile steel

One pneumatically operated two-leaf sliding pocket
door per side, service doors at each end; optional
vestibule loading through two pneumatically
operated single-leaf sliding pocket doors per side
Fixed, tinted, meeting FRA Type II standards
Fixed seats, aluminum frames, molded fiberglass
with upholstered inserts

Two per vehicle, cast steel with inboard bearings
Chevron rubber spring

Air spring

Yes

Pneumatic tread and disk brakes

Mechanical hand brake

Electric convection floor heaters, forced-air
window heaters

Four self-contained units mounted center of car,
between levels

One per car, ADA accessible
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