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The Eastern Corridor

1 EXECUTIVE SUMMARY AND RECOMMENDATIONS

The OASIS Rdiransitcorridor, an important component of the muithodal Eastern Corridor Program,
runs for approximately 12 miles between the Riverfront Transit Center (RTC) in downtown Cincinnati
and eastern communities in Hamilton and Clermont counties, to an eastern terminus in the City of
Milford near IR 275The OASIS rail transit service will broaden the range of travel optionsxgathdthe
overall transportation network within the region.

In this phase of project planning, a significant amount of analysis and assessment has refined the project
in a number of important areas. These are reflected in this Conceptual Alternative Solutions Report, and
include:

1 Preliminary engineeringnalysigdo identify feasible alternatives in each of the four OASIS
segments, and where multiple alternatives may exist, to recommend those alternatives that best
meet the Purpose and Need and Record of Decision for the project, and/or offer advantages over
other options.

91 Detailed descriptions of the basic rail service proposed for the corridor, as well as descriptions of
add-on services that could be offered, and the availability of funding for associated capital,
operations, and maintenance costs.

A restatement of theDieselMultiple Unit (DMU) as the recommended rail technoldgy
Estimates of annual operating and maintenance costs.

Assessment of the existing and needed capital infrastructure, both to identify deficiencies over the
corridor, as well as the recommended infrastructure elements required to provide the OASIS rail
service.

1 Estimates of capitalasts for all project categories in a consistent, fpfroved format (Standard
Cost Categories) that can heedshould the Project Paners seek federal funding.

1 Identification of potential bus feeder services and connectivity with local bicycle facilities, both to
strengthen network connections, and as part of the moitdal intent of the Eastern Corridor
program.

91 Ridership forecasts fdhe basic service and the adah services, as well as the methodology used
in developing these forecasts.

A preliminary analysis of the OARS&l Transit2 NNA R2 NR& FAYFYOALf FSFAAOACT

An identification of potential environmental impacts for megetailed assessment in the next
phase.

1 Feedback from the series of public involvement meetings held in the summer of 2012, and their
implications for the rail service, which was helpful in providing services and information to respond
to stakeholders as thelgnning and design effort moves forward.

1 HighLevel Rail Traffic Controller Modeling (RTCM) to identify operating requirements for initial and
future infrastructure to support rail operations.

! DMU vehicles were the recommended rail technology during tevelopment of the Tier énvironmental
document, and have been subsequemdgonfirmed as the most appropriate rail technology

|.)? OASISRail Conceptual Alternative Solutions CFinal  Pagel
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The Eastern Corridor

Based on the work completed in this phase, the following recommendations are made regarding the
preferred alignment in ezh of the project segments identified in Exhibit 1

Segment 1

Sawyer Point Park Alignmewdternative 4 was preferred by the Cincinnati Park Board and will be
studied in further detail moving forward. This alternative placed the track as close tmthlk side of

Pete Rose Wagnd Riverside Drivas possible while maintaining the current roadway section as is. The
south sidewalk was moved to the south side of tracks to maintain free access to the Sawyer Point Park
parking area to the south. The trackagvalso positioned to fit between Pete Rose Way and #héll

bridge pier to the south of Pete Rose Way. Signalizegtade crossings are required at the Eggleston
Avenue entrance to the park and across Pete Rose Way at Butler Street. It is acknowhaddedHer
coordination with the Park Board will be required as this alignment is refined.

In addition, Alignments 1A and 1B entering the RVE@e further evaluated and, in agreement with the
Partners, Alignment 1®iill be further developed. AlternativdB includes adequatspace and right of
way to accommodate a second future track alignment for potential operations expanBiengrade
crossing at Pete Rose Way and Broadwdlrequire further studyto addresscoordinationwith vehicular
traffic movements and pedestrians from the nearby venues.

Segment 2

Two alignment alternatives in Segment 2 have been studied: Alternative 2A that uhkz&suthwest

Ohio Regional Transit Authority (SORTA) owned ttacthe north; Alternative 2B that utilizes ¢h

Genesee and Wyoming, Inc. (GWitack alignmentto the south. At this stage, one track is needed to
accommodate passenger rail service from Milford to the RTC from a capacity standpoint, with a second

track needed at eaclof the proposed station locations, as well apa@tential need for intermediate

siding locations at locations identified as points where train meets could take place as service is
implemented and train frequencies are increasefliternative 2A is recommemd for further
development with capital cost implications between both alternatives being relatively minte
O2yailiNHzOGA2Y |YyR 2LISNIGAZ2Y 2F 1 fGSNYFGABS H! GAfH
freight rail operations.

Segment 3

Two algnment alternatives have been studied: Alternative 3A that utilizes the existing Norfolk Southern
Railroad (NS) single track; Alternative 3B that utilizes a new, parallel offset track within existing NS right
of way requiring new bridges and extensivataining walls. Alignment 3A is recommended for further
development in the next phase of work. Operating agreement discussions/negotiations should be
initiated with NS as soon as possible to determine if an agreement is possible, and what system and
operating requirements would be requiredCapital costs for Alternative 3A are approximately $22 million
(32%) less than Alternative 3B which requires a separate parallel track.

2The Genesee & Wyoming Railroad is an operator of dhw@trailroads throubout the United States, Belgium
and Australia. On the OASIS rail corridor, GWI is the owner of the Indiana & Ohio Railroad (IORY). In 2012, GWI
purchased Rail America, largely expanding its rail network.

|.)? OASISRail Conceptual Alternative Solutions CFinal  Page
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The Eastern Corridor

Segment 4

Two alignment alternatives have beenudied: Alternative 4A that utilizes the existing Norfolk
Southern Railroad (NS) single traokd Alternative 4B that utilizes a new, parallel offset track within
existing NS right of way requiring new bridges and extensive retaining walls. Alignmeat 4A
recommended for further development in the next phase of work. Capital costs for Alternative 4A are
approximately $8 million (14%) less than Alternative 4B which requires a separate parallel track. The
vehicle maintenance facility is recommended te bonstructed with Segment 4 at a location to be
determined in future project development since it will minimize rerenue operations of vehicles due
to proximity to Milford.

Exhibit 21: Segment Map
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The project teanmalso recommensd the following itemsas they apply to the otheDasispassenger rail
elements and operations:

Rail Service.Alternative rail operating plan scenarios were also evaluated, including Basic Service and
Enhanced Servicelhe Basic Servide recommended as the initial operatiptan for the Oasis Corridor.

This includes weekday peak period and &y service along with all requisite capital cost elements
(track, signaling and crossing improvements, and maintenance facility). Based on the Station Area
Planning process and riddhip forecastsrail servicewould servethe ColumbiaTusculum, Fairfax (Red
Bank), Newtown and Ancatations along with terminal stations at the RTC and in Milfakdspecial

event station is also recommended at the Boathouskernate station locatias could be considered
includingmoving Fairfax to the Clare Yard, and combining Newtown and Ancor at a central location,
NEFSNNBER (2 ada abSgO2NE Ay GKAA& NBLRNI®
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Technology.The Diesel Multiple Unit (DMU) is reconfirmed as the selected rail technologsn &ie
characteristics of the corridor and the proposed services, this technology can provide for the current and
future service needs at a reasonable co$tKk S 5 a ! G§SOKy2f 238 LINBFTSNBYyOS
O2YLIX AlLyilé¢ GSKAOES adzbferating in th& Ballag dréaR(Dedtbd COUhg). H K ¢
Characteristics of this vehicle includeghter weight through the use of advanced materials, excellent
performance capabilities and lefloors for easier boarding and alighting with reduced platform costs

(while simultaneously allowing for joint rail operations in those segments where freight trains might
operate.) This class of DMU vehicles, designed to meet Federal Railroad Administration (FRA) standards
for passenger crashworthiness could offer flexibilf by being able to operate with freight trains on

other OASIS corridor segments without the need for an FRA Walleey are appropriate as well given

the operational characteristics of the OASIS rail line, which includénpity to existing homes in many

areas, noise and air quality issues/concerns, and the ability to negotiate the vertical and horizontal
alignment profiles within the corridorAn FRA compliant vehicle such as the Sonoma County Nippon
Sharyo vehicle may @$e considered.

Rail MaintenanceFacility. It is recommended that a permanent site near Ancor, approximately four

I ONBaz 0S aStSOGUSR FyR NBaSNIBSR (RNFNJThis HoSatioa 8NIJA OS ¢
consistent with the land use vision ftihe Ancor area, and it would provide for both the OASIS rall

service, as well as for future growth should the Wasson rail corridor be developed. The proposed
maintenance facility could provide storage and maintenance capacity for both lines, reducinigtessoc

capital costs and maximizing use of the facility.

3Pending the approval of new proposed rules by the federal Office of Management and Bg\dget and tRefERA.
toSteve{ 6 SSy Se > & Q/ NI &K g Friids BeptgrSoar2@13, 20y O2y (i SEG ¢ =
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2 INTRODUCTION
2.1 Introduction/Background

As recommended in previous studies, the OASISTRaikitcorridor runs for approximately 12 miles
between the Riverfront Transit Center (RTC) in downtown Cincinnati, and eastern communities in
Hamilton and Clermont couigs, with an eastern terminus in the City of Milford near IR.276
potential branch line from Newtown to Eastgate is also being investigated separately from this project.
The OASIRail Transitine can provide a rabased transit option to broaden theansportation network

within the region. It is an important multhodal component of the Eastern Corridor Program.

The Eastern Corridor Program was initiated to address mobility and connectivity issues between the City
of Cincinnati core and the eastesuburbs. The original Ohio Kentucky Indiana Regional Council of
Governments (OKI) led Major Investment Study (MIS) was completed in 2000, and identified an area
covering approximately 165 square miles, extending from the Cincinnati Central Business$ &xstri
riverfront redevelopment (The Banks), east to th27b OuterBelt in Clermont County. The MIS
resulted in a recommended muithodal strategy for addressing current and future deficiencies in the
area.

In 2002, the Eastern Corridor Land Use Vidsien (ECLUVP) was completed. This effort evaluated
economic development, green space preservation and quality of life issues related to future land use
within the Eastern Corridor. The ECLUVP was developed based on extensive input from the communities
impacted and resulted in a comprehensive future land use plan complimenting the multimodal
transportation vision.

A tiered environmental document approach was undertaken next to address federal requirements. The
Tier 1 Final Environmental Impact StatemenEl& was completed and a Record of Decision (ROD)
issued by the Federal Highway Administration in June 2006. In relation to the Rail Transit component of
the Eastern Corridor, the ROD included the following purpose and need elements:
Rail Transit networkivestments in the Eastern Corridor are needed to:

1 Increase accessibility by reaching areas not currently being served by transit;

9 Connect people with jobs;

9 Provide better service to the transiependent (or transportatiodisadvantaged);

1 Improve overaltransportation by coordinating and linking with other travel modes;

1 Provide important future capacity and connectivity beyond reasonable limits of the highway
system;

9 Connect people with major recreational destinations and the redioaaians for
non-car travel;

1 Provide a visible, high profile link to the Cincinnati Central Business District from outlying areas;
1 Improve regional connectivity;
9 Link to and support the Eastern Corridor land use vision plan;

1 Support and facilitate busjghway and TSM improvements; and

1
|-)'Q OASIRail Conceptual Alternative Solutions ¢ Final  Pages



T%;%ﬁi EXECUTIVESUMMARYAND RECOMMENDATION:

1 Implement regional long range transportation plans specific to rail investments.

The purpose of the rail transit capacity investments in the Eastern Corridor is to
implement, in logical segments, effective rail transitve@ in the Eastern Corridor. This
component will provide a new, highsibility, regional scale transportation alternative to
driving, will increase mobility for nedrivers, will provide a higbapacity transit mode to
support the expanded bus networkijll establish stations at effective locations with links

to bus, bike, pedestrian and roadway systems, will connect downtown Cincinnati with
outlying areas of population and employment, will support neighborhood development
and revitalization consistentith the land use vision plan, and reduce demand for new
highway capacity while providing a way to meet the future travel demand.

Thisreport completes the preliminary analysis of the Oasis Rail Transit project, providing the
Eastern Corridor Partners witmformation to determine whether to advance the project.
Preliminary Engineering and Draft and Final Environmental Impact Statements will be completed
for the project if itadvances througfrederal Transit Administration (FTA) Project Development.

2.2 The OASIS RailTransit Corridor

The OASIS Radilansitcorridor is divided into four segments as shown on Exhiklt Zhis section
provides detailed information on each, as well as alternatives and options that might exist.

Exhibit 21: Segment Map
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2.3 Segments

2.3.1 Segmentl

Segment 1 of the OASIS passenger rail project begins at the Boathouse and terminates within the RTC.
The challenge in this segment is establishingibhalignmentsince none currently exist. In addition to

the alternatives alignment workonpleted by URS in 2009, the HDR consultant team also investigated a
number of additional alignment options for this segment (referQASIS Rail CorridqQrSawyer Point
Alignments Studin Appendix A) given the environmental conditions and sensitivitieopark district.

Five rail alignment alternatives were evaluated, each utilizing a single track route that required a
minimum of 18 feet of width to maintain the recommended vehicle clearances (as opposed to the wider
double track configuration originlgl evaluated in the 2009 URS study). Four of these alignments
encroach upon Sawyer Point Park and required extensive coordination with the Cincinnati Parks
Department. Under City Ordinance No. 10295, the City of Cincinnati and SORTA agreed to preserve
the NW Riverfront Running Track for future passenger rail service, either on the current alignment or
GadzoaGAGdzi SR LINRPLISNI &8¢ @

The National Environmental Policy Act (NEPA) process requires that at least one alternative be
considered as an avoidance optidgkccordingly, one alignment was investigated by placing the trackway
completely on Riverside Drive and Pete Rose Way, across the frontage of Sawyer Point Park. This
alignment, namely Alternative 3, is discussed in further detail below dne to various irpacts, was
eliminated as a viable option for further consideration.

A graphic of the five alignments is provided in Appendix A. A written description of each alternative is
given below:

Sawyer Point Park Alternative 1

This alternative is primarily loteed on elevated structure, permitting park access, parking and Pete Rose
Way to pass underneath. Starting near the Boathouse to the east, the routing runs westward up a
sloped embankment along the former NW Running Track route until it begins on structure
approximately 15 feet above grade southeast of the Flying Pig entry. The track continues on structure
diagonally across the west half of the parking lot across the Pete Rose Way/Butler Street intersection,
and then goes back to grade on a sloped embankmoerthe north side of Pete Rose Way.

Comments:The alignment on structure minimizes impacts on parking and park patron access. However,
it does have a visual impact on the park, with an estimated beam depth of 6 feet, blocks continued use
of the former NWRunning Track for service and event vehicle access, and would cut through the solar
collection array planned for the west parking lot.

Sawyer Point Park Alternative 2a

This alternative is at grade and runs along the north half of the Sawyer Point d&&ikgplot just south

of the existing#71 bridge piers and across angaaide crossing with signals at the Eggleston Avenue
park entrance. The alignment continues west to an extended, diagorglade crossing of Pete Rose
Way at the Butler Street intsection. The sidewalk along the south side of Pete Rose Way is maintained
and pedestrian fencing will be required on both sides of the trackway.
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Comments: The alignment has an impact on parking capacity of the lot with a reduction of
approximately 175 sp=es. Also, pedestrian access to the parking lot from the south Pete Rose Way
sidewalk is restricted by the trackway. The parking entry/payment system will need to be modified to
avoid trapping cars in the payment queue in the rail crossing when the gatextvated.

Sawyer Point Park Alternative 2b

This alternative is located at essentially the same horizontal alignment as Alternative 2a, except the
track is on an abowvgrade structure from approximately 400 feet east of the Eggleston entrance, and
continues on structure until past Butler Street on the north side of Pete Rose Way. The east approach to
the bridge will require the tracks be egrade transitioning to a retaining wall supported embankment
until a clearance of 12 feet is attained below thedge for vehicular access 400 feet east of the
Eggleston entrance.

Comments: The alignment has an impact on parking capacity of the lot with a reduction of
approximately 140 spaces, primarily in the east end of the lot where the bridge approach ramp is
located. Pedestrian and vehicular access is maintained from Pete Rose Way without a rail grade crossing
at the Eggleston Road entrance or on Pete Rose Way at Butler Street. The high skew of the bridge
requires that a pier be place in the center of Pete Rosg/ W@ keep bridge spans feasible. The bridge
would block view of Flying Pig gateway from Eggleston Road entrance and Pete Rose Way.

Sawyer Point Park Alternative 3

This is an avoidance alternative that misses the Sawyer Point Park property complepddihg the
trackway on the north side of Riverside Drive and Pete Rose Way, without widening the roadway into
the park property. Due to the buildings and71 bridge piers on the north side, the roadway cannot be
widened to the north. Therefore, the efilsg roadway can only accommodate the track, and one traffic

lane in each direction, eliminating turn lanes at Eggleston Avenue and Butler Street. Signalized rail grade
crossings will need to be installed to get across Riverside Drive west of the Boatandsezross Adams
Crossing and Eggleston Avenue. To accommodate the required rail grades, Riverside Drive will need to
be lowered in front to Adams Landing, necessitating a retaining wall to be constructed in front of the
building.

Comments:As part of thé study, a traffic impact analysis was performed using VISSIM traffic modeling
software to measure the effects of reducing Pete Rose Way to one lane each direction, and the
elimination of turn lanes at intersections. The model predicts a Level of Seh@8) (for the
AYiSNBRSOUA2ya Ff2y3d GKS NRFIRglFe AGK F 3N RdzZ GSR
point of failure).

The model indicated that during AM Peak Hour Traffic, the intersection at Mehring Way would operate

Fa F [ h{ilRS MTIX S&IRY ! Sy dzS AYiSNASOUGAZ2Y ¢2dAf R 2
during an afternoon Cincinnati Reds game were also added to the model to verify traffic impacts during
special events. As a result, 11 intersections were found to f&B5(E) with Alternative 3 in place.

Extensive stormwater and sanitary sewer modifications would also be required in the roadway. Train
noise/vibration remediation may be required for Adams Landing and other adjacent buildings.
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Sawyer Point Park Alternativ e 4

This alternative placed the track as close to the south side of Pete Rose Way as possible, while
maintaining the current roadway section as is. The south sidewailkd be moved to the south side of

tracks to maintain free access to the Sawyer Poarkarking area to the south. The tragkuld also

be positioned to fit between Pete Rose Way and th&71L bridge pier to the south of Pete Rose Way.
Signalized agrade crossings are required at the Eggleston Avenue entrance to the park and across Pete
Rose Way at Butler Street.

Comments:The proposed alignment would eliminate approximately 115 parking spaces in the Sawyer
Point Park lot. It maintains a continuous pedestrian access between parking lot and north sidewalk and
requires the least amount aight of way acquisition when compared to other alternatives encroaching
on Sawyer Point Park.

Multiple meetings with the Cincinnati Parks Department and City of Cincinnati Department of
Transportation and Engineering (DOTE) staff occurred to discusieteéopment of alternatives. These
meetings were held to enable stakeholders to review, understand, and collaboratively develop the
alignment alternatives, as well as consider and discuss impacts.

At the final meeting held September 12, 2012, the fivened alternative alignments described herein
were presented to City of Cincinnati Parks and DOTE staff, along with Eastern Corridor Partner
representatives. The group agreed that Alignment Alternative 4 should be carried forward and
recommended for conditinal approval by the Cincinnati Park Board. A report was prepared, namely the
OASIS Rail CorridgtSawyer Point Park Alignments Stu@gtober 10, 2012provided for reference in
Appendix A), that summarizes and compares the alignments, and providegsddrabe recommended
Alignment Alternative 4. The primary reasons for the selection of he preferred alignment were:

1. Provides minimum visual obstruction to the park from Pete Rose Way and Eggleston Avenue.
2. Maintains continuous pedestrian access betwdles parking lot and east/west sidewalk.

3. Minimizes parking and right of way impacts.

4. Avoids impacts to park green spaces.

5. Avoids impacts to proposed solar energy panel array.

6. Provides better grade crossing geometrics at Eggleston park entrance.

In further development of the Segment 1 alternative, it was determined that two alignments
approaching the RTC entrance should be studliegreater detail. Both of these alignments avoid the

proposed pedestrian structure located at the base of the Pete Rose Wa@Ret&h | Yy . NAR3ISQa &
(both existing and proposed) and minimize impacts on the Broadway Street parking lot (also locally
1y26y a GKS a5dzvo2 [206¢0d ¢KSAS tAaAyYSyd fdSNYy
the RTC and differ only ow they cross Broadway Street. Specifically:

1 Alignment 1A Crosses Broadway Street close to the north curb line of Pete Rose Way, which will

allow a railroad grade crossing that can be consolidated with the roadway intersection signals and

crosswalks. file alignment is approximately 25 feet south of Alternative 1B, which provides
additional parking lot area for the lot to the north.
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1 Alignment 1B; Utilizes the alignment used in the previous 2009 alignment study. It crosses
Broadway Street approximately03eet north of Pete Rose Way and requires an extended grade
crossing and traffic signal to prevent vehicles from standing on the tracks while waiting for the
southbound green signal at Pete Rose Way.

Following a presentation of the above Segment 1 Aldires 1A and 1B to the Eastern Corridor
Partners, the Partners and City of Cincinnati Transportation Planningsstasequentlydirected that

the Alternative 1A be utilized for further plan development. Alternative 1A provides a grade crossing at
Broadway Ave. and Pete Rose Way that functions better with respect to the traffic signals, and the
vehicular and pedestrian movements in and around the crossing and the existing intersection. The
Partners also directed that the Alternative 1A also incorporase@ond future track parallel alignment

to facilitate future expansion, and ensure that adequate right of way be procured with Segment 1 to
accommodate the potential future expansion.

2.3.2 Segment 2

Segment 2 is defined as the alignment running from the Baabao near the US 50/Red Bank Road
intersection, near the Village of Fairfax. There are currently two tracks contained within the SORTA
owned right of way (ROW/)The southerly track located closest to the Ohio River, iatly being used

by the Indiana & Ohio Railway (IORY, a unit of GWI) to service Sawyer Place Company at 1801 Riverside
Drive, Queen City Terminals at 3806 Kellogg Avenue, and the Undercliff Yard west of Lunken Airport. The
GWI track is bolted joint railrotimber crossties, and has an operational speed limit of 10 MPH (FRA Class

1 Track). The SORTA owned adjacent line located immediately to the west and north of the GWI line is
currently out of operations and in deteriorated condition. Two conceptualat@ihment alternatives are
considered in this report. Alternative 2A utilizes the -offiservice SORTA owned track, which could
operate independently of the adjacent GWI freight track, except for areas at the proposed station
locations and intermediate aes needed to ensure operations reliability and performance through
double tracking. Alternative 2B utilizes the existing GWI trackway from the Boathouse to north of Airport
Road, where it moves over to the eaf-service SORTA track before entering the éfoliff Yard. Both
alternatives cross over the GWI trackway near the east end of Segment 2 at the wye near Red Bank Road.
A parallel station track, approximately 1000 feet long, will be provided at the Coldhoisizulum station

on either alternative. A cder platform station is utilized in the preliminary alignment alternatives that

will facilitate reverse commute operations while a vehicle is at the station. Center platforms have been
utilized at all stations on the project, with the exception of the cpk event Boathouse station in
Segment 1.

Existing railroad bridges in Segment 2 are in varying degrees of deterioration and all will require
significant rehabilitation or replacement to adequately serve a d{mmgn rail transit service.
Additionally, he bridges over Riverside Drive, Collins Avenue, and Delta Avenue are functionally
obsolete with respect to their roadway alignments and vertical and horizontal clearances. If the bridges
are to be replaced, consideration of improved roadway alignmentsneiéd to be addressed in the
project development.

*SORTA, as owner of the rail corridor, has primary maintenance responsibility for the tracks, structures, etc. within
its ROW.
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While these alternatives look at each track within the ROW individuiallg likely as OASIS service is
initiated and expands over time to include greater frequencies and the potential addition of new
corridors as part of the longlanned regional rail network that much of the corridor ROW will be
required to provide suffient rail capacity to accommodate rail movements. That final determination

will be refined in Phase 2 as the RTCM is continued to identify the necessary ROW and track capacity
required to accommodate future service and infrastructure needs.

In examinationof the operation of passenger rail service as defined by this project, in essence service
from Milford to the RTC, at this point in the study process we anticipate that one track in this segment
will suffice from a capacity standpoint, with double trackeded at the stations and at intermediate
locations. Additional double trackage will need to be reserved for future expansion of rail operations
and to provide for service reliability. Additionally, as new corridors of the Oasis rail line (such as
Eastgatg or new corridors not currently under planning consideration but part of a larger regional rail
YSGg2N] ONBFSNI G2 {hwe! Qa H nling insarifigithaRtacte @& Sdailatblg | y 0
ROW to accommodate any realistic service scenavibdecome essentia These new operational lines

might enter the OASIS corridor at different locations, including at or near Fairfax and between Newtown
and Ancor.

Given this initial premise, each of the rail lines in Segment 2 were considered independiet in
development of a preferred passenger rail alignment, and each has advantages and disadvantages in
terms of their use and ability to be developed for a startup service on the OASIS rail corridor.

Table 1: Segment 2 Track Alignment Considerations

Measue Opportunities and Challenges

Operations Preliminary results indicate that theorth track and GWI operating track can edwmndle the
opening day operations of the OASIS service from Milford to the Riverinamtsit Cente
Capacity analysis and thelentification of storage/passing tracks and center platfi
stations have beedetermined and included in Appendix F.

Cost The costs associated with upgrading the GWI operating track will be slightly less thaost
associated with the refurbishmerdf the SORTA owned track. Therth trackis currently
out of operations and may require more substantial upgrade, including bed batidst
upgrade.

Technology From an operational standpoint, the preferred technology, namely the DMU,
successfully ograte on either track. Based on the approval of new FRA perforn
standards, the proposed Europedesigned, lowfloor DMU vehicles (such as the Sta
GTW 2/6 or 2/8, for example) would not require temporal separationpagsenger an
freight service.

Shared Use Use of the GWI operated line for passenger rail would potentially eliminate the initialtoe
utilize the entirenorth line, although expanded segments will be needegtovide service
reliability, assure operational capacity and to accomitedfuture expansiorf the regiona
rail network. Reserving sufficient capacity on the SORTA owned linpa&senger ra
operations will likely constrain opportunities to use this corridor for otf@mnsportation
modes in those areas identified throughe RTCM as needed for rail servite.a letter to
SORTA dated November 13, 2008, FTA reiterated its position that the fegenahased rai
O2NNAR2NJ aYdzald o6S dziAaft AT SR Fa Al asflitde bas
or rail transitLIN2 2 SOl ¢ ®
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2.3.3 Segments 3 and 4

The only existing track in Segments 3 and 4 of OASIS is in the corridor owned by Norfolk Southern
Railway (NS). The existing track is constructed of continuously welded rail on timber crossties.
Dispatching of trains in thessegments is done by NS staff, using a manual block system like that in
Segment 2. There is no track signaling system in these segments. Unlike in Segment 2, the maximum
track speed is 25 mph (FRA Class 2 Track).

There are ten bridge structuresinSegmento | YR n3X gAGK &AE 2F (KS&a$sS Of |
0KS 20KSNJ F2dzNJ Of I & awhighiwdl Requireasigriifigant dehabiltation Or2ogitdnAst A 2 v £
replaced for utilization in passenger rail service.

The Segment 3 and 4 alignmeanalysisfocused on the existing NS freight railroad right of way in
Segments 3 and 4. By staying within the existing railroad right of way, the project will avoid potential
environmental impacts in construction. Minimal environmental impacts are edpecidical in the areas
between Red/Bank Road and Newtown due to floodwegtjonal scenigiver, cultural resources and 4f
designated areas adjacent to the existing railroad right of way in this area. The alignment would include
track, bridge and roaday grade crossing upgrades, and an approximately ¥@80ong parallel station

track for the Fairfax and Newtown stations.

Consideration of an alternate and/or additional rail alignment between the Newtown/Ancor area and
the Eastgate area is of intetet® Clermont County, and will be studied in the next phase of work.

Segments 3 and 4 of OA8I8udetwo alternatives in each:

1 Alternative 3A Passenger rail operations from the east end of Segment 2 near the intersection of
Red Bank Road and Old WaarsPike to the beginning of Segment 4 near Broadwell Road in Ancor.
Alternative 3A utilizes the existing single track NS freight railroad line, including the existing bridge
structures.

9 Alternative 3B Passenger rail operations from the east end of Sagrdenear the intersection of
Red Bank Road and Old Wooster Pike to the beginning of Segment 4 near Broadwell Road in Ancor.
Alternative 3B utilizes a new running track parallel to the existing NS freight track with a 15 foot
offset. The proposed 15 ftfizet is the preferred AREMA minimum and is used in Segment 3B to
facilitate keeping the new track within the existing NS right of way.

1 Alternative 4A Passenger rail operations from the Ancor site to the Milford terminus near IR 275
using the existingNS freight railroad line.

1 Alternative 4B Passenger rail operation from Ancor site to the Milford terminus near IR 275 along
a new parallel alignment with the existing NS line, with a minimum 25 foot offset. The 25 foot
offset is used in Segment 4B becaldssS right of way is wider in this segmearid the
environmentalissues associatedith Segmen8 are less of a concern.
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Table 2: Segment 3 & 4 Track Alignment Considerations

Measure Opportunities and Challenges

Operations

Cost

Technology

Shared Use

Using the existing NS tragkor adding a second track within NS right of way, would requi
operating agreement with NS to allow trackageghts, and would add undeterminec
compensatory costs. Future expansion of operatiaf@ng the NS line would require furth
negotiations wih NS and may be limiting based @meight rail service needs. A separate
parallel trackmay need to be constructed andvould be owned by the OASISyhich woulc
require an operatoragreement

Utilizing the existing NS track may be more cost éffechan building a separate parallel tra
(refer to the estimates contained in Appendix E). This cost differential will be deperua
negotiations with NS and their required needs, as well as associated capital upgrades t®
operate passenger raservice and NS.

Based on the approval of new FRA performance standards, the proposed DMU vehicles, \
not require the need for temporal separation of passenger and freight service.

There are no plans to accommodate other traoggtion modes along this section of railroad.

2.3.4 Summary of Recommendations Moving Forward

A summary of alternativet be further studied inare provided below. In all Segments, identifying and
securing sufficient track to provide reliable passengerapdrations and maintenance activities will be a
primary consideration.

Segment 1

Alignment Alternative 4 was preferred by the Cincinnati Park Board and will be studied in further detail
moving forward. This alternative placed the track as close to théhsside of Pete Rose Way as possible
while maintaining the current roadway section as is. The south sidewalk was moved to the south side of
tracks to maintain free access to the Sawyer Point Park parking area to the south. The track was also
positioned tofit between Pete Rose Way and th&1l bridge pier to the south of Pete Rose Way.
Signalized agrade crossings are required at the Eggleston Avenue entrance to the park and across Pete

Rose Way at Butler Street. It is acknowledged that further coordinadind collaboration with the Park

Board will be required as this alignment is refined.

Alignment Alternative 1A entering the RTC, with the proposed rail right of way wide enough to

accommodate a future second track, is recommended to be further develafithdrespect to the grade

crossing at Pete Rose Way and Broadway and how it works with vehicular traffic movements and
pedestrian access.

Segment 2

Alignment Alternative 2A utilizing the nortBORTA owned trackway for initial passenger rail service is
recommended for further developmentThe estimated cost differences for either alternative are
relatively minor and utilization of they 2 NI K G NJ O1 FfA3IyYSyid oAff
operations during construction and while in passenger service

Segment 3

YAYAD

Alignment 3A utilizing the existing NS track infrastructure and right of way is recommended for further
Operating agreement discussions/negotiations should be initiated with NS as soon as

development.

possible to determine if an agreementgessible, and what system and operating regquients would be

required. Capital costs for Alternative 3A are approximately $22 million (32%) less than Alternative 3B
which requires a separate parallel track.
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Segment 4

Alignment 4A utilizing the existinNS track infrastructure and right of way is recommended for further
development. Operating agreement discussions/negotiations will with NS will also be required for this
segment. Capital costs for Alternative 4A are approximately $8 million (14%hdesé\lternative 4B

which requires a separate parallel track. An analysis of an extension to the Eastgate area will also be
examined under a separate, but coordinated study.

2.4  Purpose and Layout of this Document

This report presents the operating characgtics and associated conceptual costs for a variety of
different OASIS Rail Corridor service alternatives along a rail alignment stretching from downtown
Cincinnati and the RTC to the City of Milford. The purpose of this report is to provide the project
Patners, stakeholders, and the public important information and options for their consideration in
advancing the planning and engineering for the Eastern Corridor program, and in making decisions on
the timing, station locations, span of service, and otfaél project components. Information contained

in subsequent sections of this document includes the following:

1 Description of the operating characteristics of basic service oriented to commute trips;
9 Discussion of DMU vehicle options that may be availfdsléne corridor;

9 Details for the conceptuaﬂapvitalcos'g estimate organized b){ the Federql Transit Administration
6Ce¢! 0Qa {GFYyRINR /2ad /1 G§S32NRSa o{/ /0T

1 Description of the operating characteristics of additional services that could targecnormute
trips and the forecast ridership associated with each additional service type;

T {dzYYINE 27F O2aild Sagy¥l ASAVXDR) PF NERAYzA G & BDRRAOSY |
Description of supporting bus feeder networks and bicycle network connections; and

Recommendationsral next steps.

This report is structured to provide plannigyel information consistent with Federal Transit
Administration (FTA) with requirements for project evaluation within the Federal New Starts and Small
Starts programs The pursuit of federal éimg to further advance the Oasis project will trigger actions
requiring more detailed study and procedures as the project moves through the environmental process
and projectdevelopment.

Some capital cost elements contained in this report are subjeetiveare used to provide plannidgvel
estimates for unknown factors, and others may be completely undetermined at this point in the study
process. Key unknowns at this point in the planning process are the precise track conditions and the state
of repairfor bridge structures on the rail corridor, including culverts and drainage facilities, ROW costs,
utility relocation costs, insurance costs, and negotiated shared use agreement costs. As these are better
determined during preliminary engineering, thesestoowould be refineat that time.
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3 PROPOSED BASIC RAIL SERVICE
3.1 System Characteristics

The OASIS Rail Corridor is a24wile commuter rail corridor connecting communities in eastern
Hamilton and western Clermont counties, including neighborhoodsenCity of Cincinnati, Anderson
Township, Village of Newtown, and City of Milford. The proposed basic service would provide a
weekday, peadperiod service for commuters traveling within the corriddrhree mid-day round trips

will supplement the peak howervice.Seven initial stations would be served along the corridor (six of
which will be used for daily service). Rail alignment alternatives were discussed in the previous section.

Commuter rail typically operates between a city center and the suburtdscammuter towns that draw

large numbers of people who travel to and from the city during the weekdays. The basic OASIS corridor
service is intended to operate during the morning and afternoon peak periods to accommodate the
commute travel needs of peoplavho live in these eastern communities and work in downtown
Cincinnati.The proposed basic service would provide frequenti80ute service during weekday peak
periods for commuters traveling within the corridor. Three rdaly round trips will supplemente

peak hour service. The basic service would also include some limited reverse commute service from
downtown Cincinnati toward Milford and midday service between both terminal stations.

Beginning earlier in the OASIS planning process, ten potetdi#drs locations (in addition to the RTC
station) were identified and considered for inclusion either with the initial service or to be considered
for future implementation. As the Phase 1 work has been performed, several land use, access, and other
issueshave been identified and analyzed. The results of that process suggest that reducing the number
of stations from the original eleven could shorten the travel time and reduce the capital expenditures
required for establishment of the rail service. Offeriagravel time that is competitive and reliable
compared to a trip in a personal automobile provides the best opportunity for a new rail service to be
successfyland increases ridership.

As part of Phase 1, a Station Area Planning (SAP) assessmentdeasken for allpotential station

areas (the SAP has been prepared as a separate document). This preliminary exercise was designed to
identify those stations which offered the highest potentinsideringa range of evaluation criteria,
including ridersip, access/walkability, physical constraints, and development opportunity to create
TransitOriented Development, supportive residential and commercial/retail in proximity to a station.
Consideration of an alternate and/or additional rail alignment betwées Newtown/Ancor area and

the Eastgate area is of interest to both Clermont County and Hamilton County, and will be considered in
the next phase of work. This work would include development of Station Area Planning to the same level
of development for ap proposedstation(s) in that alignment as for the stations already included in
Segments 4.

Exhibit 31 provides an assessment of the ten OASIS rail station locations east of RTC, describing their
total net land available, the amount of land that thesassment deemed vacant or potentially
GadzaOoSLIiAofS (2 OKFy3aSoé ¢KS NIGAy3Ia |NB aKz24y
indicating the potential development opportunities within each station planning area.
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Exhibit 31: Station Assessment birea Vacant/Susceptible to Chang8TC)

Station TS;?ALHGNET Vacantl/4 Vacantl/2 mile | Vacani 1 /f;ﬁe 1 lzs;c'ie STC| Vacant/STC Percentage Ratin
mile (acres) (acres) TOTA ! " ltotal TOTAL Vacant/STC 9
(~ 502acres)* (acres) (acres)
Boathouse 147 3.9 13.9 17.8 0.8 2.28 3.08 20.88 14.2 Low
East End 296 5.7 19.9 25.6 0.2 0.3 0.5 26.1 8.8 Low
Columbia 294 18.9 40.3 59.2 6.2 7.9 14.1 73.3 24.9 Medium
Tusculum
Lunken 250 4.9 11.8 11.8 1.8 2 3.8 15.6 6.2 Low
Airport
Beechmont 362 6.2 27.1 33.3 1.1 1.2 2.3 35.6 9.8 Low
Fairfax (Re 270 7.3 27 34.3 22 128.7 |150.7 185 68.5 High
Bank)
Newtown
(Existing 463 4.6 49.1 53.7 4.3 49.2 53.5 107.2 23.2 Medium
Track)
?'BE;‘MOW” 486 6.5 48.1 54.6 0 414 | 414 96 19.8 Medium
Ancor 396 16.5 121.4 137.9 14.6 61.1 75.7 213.6 53.9 High
Milford 422 38.2 59.8 98 39.4 141.6 181 279 66.1 High
Total Net is derived from eluding Floodway, Barriers, and Steep Slopes. It is based on the analysis diagrams and does not exclude existingyRright
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Exhibit 32 summarzes the results of station area assessments using a variety of evaluation criteria to
determinethe overall potential. Criteria used included whether that station location:

1 Supported the OASIS land use vision

Was consistent with federal livability princgl

Was consistent with local plans or zoning

Met station spacing criteria

Offered development potential within %2 and %2 mile radius

Provided good access to stations

= =4 =4 =4 4

Offered Intermodal potential (through connections to pedestrian/bicycle facilities and/srféeder
network)

Satisfied pysicalrequirements

Provided local transttidershipbase

Exhibit 32: Station Area Evaluation Criteria Ratings

Development

Bus

. Approx_imate Potential ey 2030 . Composite
COa-’*‘gS Livabiliy | | St@fon | witninyz | R0 Multimodal | clershin Constraint Results:
. orridor 8 annin Spacin : 5 son Access
Station | "\ ;o | Principles |, 500 p- Y | mile buffer to Potential ® {0 Stati RS
mil Forecast | 10 Stalion | njtja| Stations
(miles) (acres) 2
Station
RTC Yes High Yes 0.0 High High High 1,720 None X
Distance,
Low 21/147 pattern,
Boathous€ Yes Med No 1.0 (14%) Low Low topo, X
roadways
Distance,
Low 26/296 pattern,
East End Yes Low Yes 2.0 (9%) Low Low topo,
roadways
: Distance
i Medium ’
g:rolumlbla Yes Med Yes 1.4 731294 (25%) Medium Medium 220 topo, X
Rt Bl roadways
Lunken v L v 15 Low 16/250 L L Dltg(;?)rcl)ce'
) es ow es . o ow ow ,
Alrport7 (6%) roadways
Distance,
Low 36/362 pattern,
Beechmont  Yes Med Yes 0.7 (10%) Low Low topo,
roadways
Distance,
; Low 185/270 pattern,
Fairfax (Re: Yes Med Yes 15 (69%) Low Low 410 topo, X
Bank)
roadways
. Medium ) _
Newtown Yes High Yes 2.0 237/486 (49% High High 360 None X
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Development

_ Approximate | - potential /g_‘l‘(s 2030 _ Composite
Oasis || jyability , Station within 1/2 € 1 Multimodal | _ <" | Constraint’  Results:
. Corridor 8 |Plannin Spacing e e Access ~ 5 |Ridership son Acces:t Recommended
Station e Principles : 2 to Potential to Stati o .
Vision / Zonin (miles) 3 4 Forecast | 10 Stallon | |pjtja| Stations
(acres) .
Station
Low 21/147 ,
Ancor Yes Low Nol 2.7 (14%) High Low 290 None
Distance,
Low 21/147 pattern,
Milford Yes High Yes 3.3 (14%) High High 440 topo, el
roadways

Notes :

1. Under threshold due to number of industrial parcels.

2. Desired station spacing is52miles.

3. Percent is calculated by dividing the potential developable area by the tdatarea. Based on low {B0%), medium (250%) and high (50%+).
4. Access to station i s based on bus and bike master plans.

5. 'Intermodal Potential' i s based on other transit connections in the vicinity of the station.

6. Projections show daily boardjs, both inbound and outbound under "Six Station" Scenario described in the Conceptual Alternative Solutions report (V
November 2013)

7. Boathouse and Lunken Airport can be spegsa stations.
8. Low = Meets up to 2 Liveability Principles. Mediubp=to 4 principles. High = Up to 6 principles.

The results of this evaluation analysis were presented at the three public outreach meetings held within
the corridor on August 31 through September 2, 2012. Stations suggested to be retameduie
reconsideration (in the event of land use changes or increased travel demand, and subjbet to
availability of resources to construct and operate them) include East End, Lunken Airport, and
BeechmontThe initial seven OASIS corridor stationandobe located at (from west to east):

1 Riverfront Transit Center (RTC) in downtown Cincinnati;
Boathouse(special events only)

ColumbiaTusculum;

Fairfax (Red Bank);

Newtown:;

Ancor; and

Milford.

=A =4 =4 =4 4 =

Subsequent to this initial station analysis, an alternatfegrfax station location has been identified to

the east within the NS Clare Yawhich would requireelocation of the yard and construction of a new
roadway connection within the NS rail right of way. Also, an alternate station location was identified
combining the Newtown and Ancor stations midway in between along relocated State Route 32. Either
of these options may be further developed if the Oasis project advances.

Table 3 below shows the preliminary operating speeds and travel times for theaSikS service, based

on the train simulation model These speeds and travel times will be furthefined as the project
advances
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Table 3: Preliminary Operating Speed and Travel Time

Maximum Total Travel
Operating Tran Time with Average
Distance Speed Travel Station Stop Speed
(Miles) (MPH) Time(Min) (Min) (MPH)
Milford Ancor 3.3 50 4.9 4.9 40.4
| Ancor Newtown 2.6 50 4.4 5.4 354 |
Newtown Fairfax (Red Bank) 3.3 50 6.3 7.3 31.4
| Fairfax (Red Bank) ColumbiaTusculum 3.1 37 6.1 7.1 30.5 |
ColumbiaTusculum RTC 4.9 37 9.3 10.3 31.6
| Total 17.2 31.0 35.0 333 |

Source: HDR Engineering

Based on thdrain simulationmodel data,approximately35 minutes areneeded to travel by rail the 17.2

mile distance between Milford and downtown Cincinnati, including theaihvehicle travel time and the
dwell time to allow passengers to comfortably board and disembark at stations along the way (this time
may be revisd due tofurther refinement ofthe rail alignment) By comparison, the liserved travel time
reported from Google Earth to make this trip by car is a minimum of 50 minutes during the peak period.

¢2 SylrofS I aOf 2 0] -®Bluddstandd@aktBeRtidzésSappdokitiake Grhiniitds is
allowed for layover at each end, which allows the train sufficient time to prepare to operate in the
opposite direction, allow for operator breaks and, if needed, catch up to the schedule. Therefore, while a
pas€nger traveling between the terminal points of the corridor would sp8Baninutes endto-end, the

total roundHrip time for a trainincluding terminal layovers would bdaut 90 minutes These times will
continue to be refined as the planning processdsamced.

3.2 Ridership Forecasts

The ridership forecast was updated using FiBASimplified Tripson-Project Software (STOPS) moded

OKI population and employment forecasts This model was developed by the Federal Transit
Administration (FTA) for appéition to projects pursuing FTA New Starts funding. The use of a common
Y2RSt Fftft26a GKS C¢! (G2 S@I t kzadditn, thilBRE i©éasierd yse | f
than traditional travel forecasting models.

A weekday forecast was pyared for the opening year in 20, using the 2010 OKI population and
employment estimatesTable 4 below summarizes the forecasted ridership for the OASIS Rail Corridor for
the opening year 02020.

Table 4: OASIS Line Ridership Summary for Bsivi@ (FTA STOPS Model)

DailyBoarding AnnualBoarding
| Peak ridership from Travel Model 3,200 832,000 |
 Off-peak ridership from Travel Model 2,100 546,000 |
| Total Ridership 5,300 1,378,000 |
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3.3 Operations Plan

The operating plan descridebelow depicts a general

. . . . o .. . | BasicService

service Ievel_for use in prOJecfung _rldershlp, |_dent|fy|n erailis SysE 17 2miles

vehicle requirements and estimating operating costs| Numberof Stations 6

An actual operating plan may vary from this scenari¢ paysof Operation Monday-Friday

with respect to the frequency or the span of service, bul Headway 30minutes

is likely to offer a similar overall level of service. Onewaytravel time 35minutes
Spanof Service 6:00am7:05 pm

The basic service is targetedrgely to commuters

working in downtown CincinnatiPeak service auld

operate for about 2.5 hours in the morning and

afternoon. Six westbound tripsvould be provided

from Milford to downtown Cincinnati between 6:00 am and 8:00 am, whieeastbound tripsnvould be
provided in the afternoon from downtown Cincinnati to Milford between 4:30 pm an8D 6om.
Commuter service wuld be provided every 30 minutes during those tirperiods on weekdays. During
the morning and afternoon peak periods, one additional tripwd be provided to enable a 15 minute
frequencyl & G KS aLISF{ 2F GKS LISIF{¢o

Operating apeak periodschedule with 3dminute headways provides an attractive travelealtative to
LISNBR2Y | OSKAOf Saz | yidktraiSsy@iogdhe coinmreSeriod? thafiis BeOddad t S ¢
train back to Milford so that it can make a second inbound trip to the Riverfront Transit Center (RTC),
reducing rail vehicle requirementnd maximizing their utilization. Rather than sending an empty train
back for a second run, this train can be used to provide a reverse commute trip for those who live in
Cincinnati and work in the eastern communities or Milford. Reverse commute tripgdveane the RTC

for Milford at6:45amand 7:15 am,and would return to Cincinnati from Milford &15pm and 5:45 pm

The schedules reflect a 35 minute travel time and a 10 minute layover for return trips. The travedasme
derived from the tain sinulation model, considering train performance characteristics, station dwell
times, grades, curves, and unique track ctiods influencing top speeds.

Midday service wuld alsobe provided on weekdays betweéh00 am and2:35 pm to servenonwork

passenges. Some of those trips are likely to begin at the end of the morning peak, or end at the beginning
of the afternoon The basioperating schedule used for planning purposes is shown in Table 5.
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Table 5: Basic Service Operating Plan

Westbouwnd - Toward Eastbound Toward Milford
Cincinnati
Trainset Arrive at Trainset Depart from
Depart from Riverfront Riverfront Arrive at
Milford Transit Transit Center Milford
Center (RTC) (RTC)
Morning Service Morning Service

1 6:00 AM 6:35 AM 1 6:45 AM 7:20 AM

2 6:30 AM 7:05 AM 2 7:15 AM 7:50 AM

3 7:00 AM 7:35 AM

4 7:15 AM 7:50 AM

1 7:30 AM 8:05 AM

2 8:00 AM 8:35 AM

Midday Service Midday Service

1 10:aM 10:35 AM 1 9:00 AM 9:35 AM

2 12:00 PM 12:35PM 2 11:00 AM 11:35 AM

3 2:00 PM 2:35F 3 1:00 PM 1:35 PM

Afternoon/Evening Afternoon/Evening
Service Service

1 5:15 PM 5:50 PM 1 4:30 PM 5:05 PM

2 5:45 PM 6:20 H 2 5:00 PM 5:35 PM
3 5:15 PM 5:50 PM
4 5:30 PM BPM
1 6:00 PM 6:35 PM
2 6:30 PM 7:05 PM

Source: HDR Engineering

3.4 Vehicles

The Tier 1 EIS recommended the use of-gepelled passenger coaches called Diesel Multiple Units
(DMUs) as the preferred rail transit technology hint the OASIS Rail Corridor. In 2010, HDR developed
the OASIS Rail Transit Technology Alternatil@aiment, which provided an overview of the available
rail transit technologies and how they relate to these factors.

While there are a number of other tenblogies available, they were previously considered and
subsequently rejected. These options included:

1 DieselPowered Locomotives pulling single ofdirel passenger coaches

1 Electricallypowered light rail vehicles called Electric Multiple Units (EMU/LRT)
1 Electricallypowered streetcattype vehicles
1

DieselPowered Passenger Cars (Diesel Multiple Units)
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The DMUwasselected as the mosdppropriate technology based on a number of factors, including s:

Flexible perational capabilities

Relative Capatl, Operating, and Maintenance Costs
Potential Ability for Shared Track Usage with Freight
Community/Customer Acceptance

PP

Operational Capabilities

The primary factor in selecting one technology over another is its ability to meet the operational needs
of the OASIS rail service. Factors related to operational capabilities include the type, schedule, and
service offered, station spacing, and the performance of the equipment in providing an effective travel
time between stations, including the starting/stoppiicharacteristics of the vehicles. The lightexight

DMU vehicles under consideration offer rapid acceleration, redundant power supply, and regenerative
braking to improve fuel economy, minimize noise impacts, and allow for rapid deceleration in an
emergency.

Service Type, Schedule and Frequency

The basic service proposed for OASIS is a weekdayppeakl passenger service to provide a commute
alternative for traveling between Milford and Cincinnati (and intermediate stops). The service will operate
Monday through Friday, with most trips in the AM travelittgvard Cincinnati and most trips in the

afternoon travelingowarda A f T2 NR 06A UK fAYAGSR AGANBOSNHES 02 YYd:
Frequent 36minute service will be operated in the peaderiod, peak direction (i.e., to RTC in the

morning, to Milford in the afternoon)A limited number of trips will be offered, with service during the

peak every 30 minutes, and wilimited hour off-peak frequencyn the midday.

Any rail technology wodl be able to meet this criterion. A traditional locomotigalled commuter ralil
service offers frequencies of between 30 minutes and one hour in the peak period, and limisehkff
service. Electrified light rattansit (LRT}service typically offers maln higher frequencies, with trains
every 16020 minutes in the peak, and 3 minutes in the ofpeak period. Streetcar services usually
offer 510 minute frequencies during the peak periods, and typicali3@@ninutes in offpeak periods.
DMUs offer theability to appropriately serve the OASIS rail service, and their performarstatable for
the proposed schedule and frequency of trains.

With the recent developments and attractions at the Banks, and multitude of festivals and sporting
events located nar the RTC, the Partners will also be considering further service enhancements,
including the implementation ofvening,special and weekend service.

®Pending the approval of new proposed rules by the federal Office of Management and Blﬂdget aRtRefer
toSteve{ 5SSy Se& > aQ/ NI aK ¢ Frhids Befpigrdbar2@3,20/) O2y 1 SEG ¢ X
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Corridor Length and Station Spacing

The OASIS rail corridor is approximately2i#iles long. This is the first differentiator between DMUs

and other rail technologgptions. Seventeen miles is traditionally too long for the average streetcar line,
which typically operates betwee28 and 7 miles; with many routes shorter yet, and too short for most
commuter rail routesdzd A y 3 NI RWdIEAf2¢y | ff 2 G Yo deks@ 6 averagy ddomniueer:

rail route is between 20 and 50 miles long. An EMU/LRT vehicle, powered by an overhead catenary
system, could also easily provide for the length of the OASIS corridor, but the costs and visual impacts of
the power system are nqustified by theforecastedridershipand service schedule.

Station spacing on the OASIS system is also a differentiator between available rail technologies. With six
stations (excluding Boathouse, a limitade Special Event station) over.Amiles,the average station
spacing ighat works out to be an average distance between stations of alrBgbmmiles. Thisspacing

falls between typical commuter rail systems and LRT systems, which offer more of an urban service.
Streetcar stop spacing iven tighter, consistent with its use imlowntown areas as a pedestrian
accelerator Passenger cars hauled lmgomotives are best suited to routes wilibng distances between
stations, so that their slower acceleration and braking capacitiesoffset by the log travel distances
between stations The DMU vehicles under consideration would offer the performance capability to
travel more quicklyand effectiveljthan locomotivedetweenOASIS rail stations.

Travel Time

Providing a travel time that is competitive that of an automobile is another consideration. DMUs have
sufficient internallyproduced power to be able to accelerate and brake quickly, making them a very
responsive technology option armhe whichcan provide for attractive travel times between stais.
Streetcars are not designed for speed, given their typical use in urbanized areas, frequently operating in
mixed flow with other traffic. EMUs can also provide a similar travel time, albeit with the need to
provide for overhead power.

Relative Capitahnd Operating Costs

From both a capital and operating cost perspective, DMU vehicles fall into a rgiddled between
locomotivepowered coaches and EMU/LRTSs. The cost of any rail technology requiring the installation of
an overhead catenarpased powersystemare typicallywould be higher than the cost for diesel
powered options which would not require an eféhicle power source. Acquisition costs for DMU
vehicles are higher than for EMU/LRT vehicles on a per unit basis, but these costs are balanstéd aga
the higher investment required for track electrification. The DMUs under consideration offer flexibility in
quickly adding additional coaches to create longer trainsets with more passenger capacity.

Opportunities for Shared Track Use

DMU and Locomoterpowered railvehiclesare ideally suited for shared use on tracks over which freight

service operate® SOl dza S (1 KS& R2y Qi .FiNigH dakobds oftendiSeNiBuBadkedLI2 6 S NJ
rail cars, and any operational concerns about damaging the ovdrhpEaver system can be an
impediment to initiating a service. In the case of the OASIS Corridor, where a substantial portion of the
planned line is owned by NS, this is another important consideralim categories oDMU vehicles

6Cw! [/ 2YLIX NyY{ AKSER 84 1023 A | v (i to dperafddd shardéd SrackvitnS 2 LILI2 N
freight trains.
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Community/Customer Acceptance

The variousail technologies havdifferingvisual, noise, and vibratiotharacteristicshat have different

impact on adjacentand uses along the routd he electric powered options generally have the least
Yy2A&S FTYR @GAONIGA2Y AYLI Olazx F2f{ft26SR o6& 5a! Qao
greatest noise and vibration impacts, and the most significant visual tmpac

FRA Compliant Vehicle vs. Alternately
Compliant Vehicle Options

While two different options exist within the
realm of DMU rail vehicles: FR¥@mpliant

and AlternatelyCompliant, the Eastern
CorridorPartners and public have indicated

a preference for the lighterweight

a! t GSNyYyrGsSt e I 2YLX AL yi:
Representative images of the two vehicle
types are shown at left (none of the
manufacturers showis meant to be an
endorsement of a particular vehicle, but rather representative examples of the diffesdnctle classes).

FRA Compliant vehicles are by nature heavier vehiclesasndesigned to conventional standards for
joint operation with other heavy rail equipment (such as intercity passenger and freight trains). This type
of rail vehicle has been appved for shared track operations with freight trafflsy the FRA without
restrictions, such as temporal separation (times during which freight trains would not operate) and track
lockouts (to prevent access to tracks when lighter passenger rail vehiekesim service) which were
required in those situations where lighter, n@ompliant rail technologies were used. They generally
feature highfloors, which can necessitate taller, meegpensive platforms at stations, arithve a
slightly larger profile with increases their visual impact.

FRA-Compliant Vehicle Alternately-Compliant Vehicle
US Railcars or Nippon Sharyo Stadler

The AlternatelyCompliant vehicle represents the next generation of rail vehicles in America. Starting in

2009, the Denton County (Texas) Transportation Authority (DCTA), began working with the FRA, the
American Publicrénsit Association (APTA), freight railroads and rail manufacturers to get approval to
operate lighter Europeadesigned rail vehicles like that shown above, ultimately receiving an FRA
waiver in 2011. This process involved testing and safety enhancenemsotect the operator and
passengers. This waiver allows for operation with freight trains (there are multiple railroads in the

5/ ¢! Qa aSNIBAOS INBFIOVEI YR Fft26SR F2NI NBSIA2Yy L Tt

LYy WdzyS Hn wmo SafalykASvisapywCodittee (RSAL)X voted unanimously to recommend
implementation of new crashworthiness performance standards for next generation rail vehicles
(including the Europeadesigned DMU rail vehicles used in Denton County, Texas and in Austin, Texas).
The rules willalso provide flexibility for such DMUs to operate with existing freight and passenger
systems without the need for a waiver such as was required for DCTA in 2011. These rules would
recognize the technological advances that have been made to increase gassarfety through the use

of energy absorbing techniques andyhitech materialghat facilitate the use of a smaller, low platform
vehicle. These new rules have not been approved by the FRA at this time, however, necessitating the
continued approval oluse of this vehicle on a case by case basis. In addition to FRA approval, the
alternatively compliant vehicles must also be approved by the freight railroad with which they would
share tracks.
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In selecting the DMU technologyhd Partnersconsideed a range of issuesake into consideratiorin
selecting any future technology, includingpsts to purchase, operate, and maintain the vehicle fleet, its
potential for interoperability and expansion as ridership increases and new corridors are added to the
regional rail network, and community/customer acceptandéhe DMU vehicles address these needs well.

Regardless of the vehicle type selected, there will be a need to enter into agreements with NS and
potentially other freight railroads in order to gain oping rights and either shared use of their existing
tracks or the ability to construct additional trackage and stations to support passenger rail séiihde.

the AlternativelyCompliant (Stadler) vehicle is preferred by the Partners and the publERAGompliant
alternative (Nippon Sharyolas developedo provide anoption for shared track operation with the
freight railroads.

C2NJ 0KS LlzN1J2asSa 2F (GKAA R20dzySyidz | aNXAfOFNE NB
railcars joned together operating as one unit. The number of railcars needed to accommodate the basic
commuteoriented service is based on the ridership projections and the operating plan presented in
Sections 3.2 and 3.3, respectively.

TheTransit Capacity and Quigl of Service Manual (TCQSMJ Rditionby the Transportation Research
Board notes that in general, commuter rail loading standards aim to provide all passengers a seat. This
policy is due to the typically longer ride on commuter rail than light Agihoted earlier, the travel time
associated with the Oasis Line falls between a typical commuter rail service and light rail. A small
standing load would result in standees fof Istations, which would be about b minutesof travel

time on the Oasis be.

Rdership forecastsindicate that 3,100 passengers will ride the service in the peak periodabout
equating to approximately,550 passengers in the AM peak period dnsb0 passengers in the PM peak
period. Since a railcar sedl85 passengersglevenrailcars wouldprovide seats to all passengers during
the peak periodif passenger arrivalsere evenly distributed.

However, @ssengers commuting to and from work will not likely arrive at the rail stations evenly during
the hours of operationhowever. To account for the uneven passenger loadid@fo of the peak period
ridership was assumed to arrive during the peak hour, and 60% of the peak hour ridership was assumed
to arrive during the peak 30 minutes of the peak hour. This results inlka3teminuteridership ofabout

560 passengers, whicts almosttwice the seatectcapacity of eéStadlertwo-car DMU train. This surge in
demand can be accommodated by running -acdr train in he middle of the peak, or insertingn
additional train, which @ates a 15 minute frequency at that tim&he longer trainwould require
extendedplatforms at all the stations, fgust two trips per day Instead, he operating plan reflects the
insettion of an additional peak hourtrain to address the shoiterm capacity requirement without
impactingthe station platform length

The Nippon Sharyo FRA compliant vehicles are about half the length of the Stadler vehicles, providing
some additional flexibility in the operating plan to accommodate peak loads. AsthdttStadler

2LISNF GAYy3 LXFYyZ GKS bALILRY {KIFENEB2 FRR& |y &GSEGNI £
can be varied, however, running 3 car trains for most of the peak period, and inserting the 4 car trains at

the maximum load period. Thperating scenario would result in similar levels of standees as the

Stadler option, but with fewer empty seats at other times. The operating plans for the Stadler and
Nippon Sharyo scenari@se shown below in figures3, and 34 respectively.
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The peak period railcarswould be usedo serveoff-peak passengers during the midday.20R0, the
anticipatedridership for the offpeak isabout 2,300 passengers. Tw8tadlertrains consisting of two
railcars could each makeraund-rip to meet this travel ned.

Since the operating plan allows fowo trainsti 2 G NB O& Of S¢ RdzNAy3I GKS O2YVYc
would be needed to provide the service outlined in the operations plan. FTA requires 20 percent of the
active vehicles to be available as spare taubed in the event of equipment failure or accidents. Thus, a

fleet size of ten railcars, including active and spare vehicles, is needed to offer the basic service consisting

of morning and afternoon commute, reverse commute and midday servidas. operaing plan would

result in a limited number of standees during the peak period.

Exhibit 33 shows how thesight car operatindleet could accommodatéhe basic service operating plan.

The various trains that would be in operation are represented by diffiezelors, and the boxes represent

the number of individual railcars that are needed as part of each traifSdtibit 34 shows a Nippon
Sharyo alternative following the same schedule, but more vehicles in each train due to the shorter car
length and lowe vehicle capacity.

Exhibit 33: Stadle Alternatively CompliantFleet Operations for BasiServie

RTC Milford
6:00 AM
620 A —
[ 2D -
< 6:45 AM S——
E ‘ [  J—
5 I e, s
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= 500 AN D
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= 11:00 AM ~o00M . N
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Exhibit3-4: Nippon Sharyo FRBompliant Fleet Operations for Basic Service
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3.5 Annual Operating and Maintenance Costs

The Oasis operating and Maintera (O&M) cost model was developed using information fribie
2012 National TransiDatabase The model included data from commuter rail operations in Nashville
Portland, Minneapolis, San Josand San Diego.Commuter rail administration, vehicle operans,
vehicle maintenance and nerehicle maintenance costs were allocated to three variables: annual
revenue trairhours, annual revenue camiles, and directional trackiiles. Unit costs were then
calculated for each vairde and overhead/administrativeeosts. It includes three variables to reflect
operating labor driven by train hours, and maintenance cost related to car operation and track length.
These sum of these variable costs are multiplied by 1.534 to account for administrative and other
overhead costs. This factor was also derived from the NTD drally, the entire cost is factored by
1.04 to account for inflation from 2012 to 2015. This coefficient was derived from the Bureau of Labor
Statistics Consumer Price Index.
Operating Cost Mode{$2015)
AnnualOperating and Maintenance CosfAnnual Train Revenue Hours X $980) + (Annual Car Revenue
Miles X $4.43) + (Directional Track Miles X $17)7D8)34*1.04 (inflation)

This model allows consideration of changes in service hours, trairhlegngti miles of single and double
track, each of which may change during project development.
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The operating cost model was applied to the two operating scenarios identified in Section 3.4, the Stadler
alternatively compliant option and the Nippon Shary®A-compliant option. The train hours and track
miles are constant between the two alternatives. The Nippon Sharyo has significantly higher car miles
since the vehicles are smaller and have lower capacity, requiring more cars to provide adequate capacity.
The higher cost associated with the Nippon Sharyo option is expected because there are more vehicles to
maintain. The amount of the increase is worthy of further analysis if the project advances. The cost
difference between the two options should be &itered as a likely maximum that may be reduced using

a more sophisticated modelling approach. As the project is developed in greater de¢alD&M cost
estimateswould be analyzed in greater detail along with other aspects of the project.

Table 6:Application of Cost Models to Service Pla(®2015)

Alternative Service Summary UIZEND ] AITES

_ _ (cars)  Operating Cost
. . Peak Period: 6 peak direction, 2 reverse 2
_Stadler Alternatively Compliant Off Peak: 3 round trips 5 $8,900,000 |
. Peak Period: 6 peak direction, 2 reverse 34
|N|ppon Sharyo FRA Conapit G e @ e s 3 $9,700,000 |
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4 INFRASTRUCTURE

4.1 Existing Infrastructure Conditions

The existing OASIS rail corridofrastructure helps to paint a picture of the elements needed to
upgrade the corridr to accommodate the proposed OASIS passenger rail service, the first component of
a potential regional rail network. Notwithstanding that future potential, the following subsections
provide a summary of the existing infrastructure within the OASIS oorrithe OASIS rail corridor can

be divided into four segments as described below:

1 OASIS Segment 1 is depicted gelowline;

1 OASIS Segment 2 is depicted asdline;

1 OASIS Segment 3 is depicted asigleline; and
1 OASIS Segment 4 is depicted gseznline.

Exhibit 41: OASIS Rail Corridor Alignment
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4.1.1 OASIS Segment 1

OASIS Segment 1 is approximately one mile in length and would extend from the RTC to the Boathouse
on a new alignment. Key considerations include the ability of the R&Ccttmmodate rail transit and
alternative alignment options.

4.2 Riverfront Transit Center
4.2.1 General

The Riverfront Transit Center Station (RTC) will be the downtown terminal rail transit station for the
OASIS Rail Corridor Project. Thé station improvementswork will be an alteration to the existing
SORTA operatedransitway located under Second Street on the northern edge of the Banks
Development.

TheRiverfront Transit Center Design Information AnafRssons Brinckerhoff, August 2010) anaty
the current design constraints of the RTC. The report states the following:

T ¢KS FIFrOAtAGE A& Y2NB GKFY oXnnn FSSG Ay €Sy3aidkKT
for angular bus parking, and was designed to accommodate charter bus #affievent staging
activities.

1 Regularly scheduled bus transit service to the RTC was not envisioned in the original design
considerations and is not included in any current transit planning efforts.

1 Currently provides twavay vehicular circulation with ajrade vehicle access from Central Avenue
and Broadway.

SORTA holds an easement for fixed guideway transit along Second Street (above the RTC).

The ventilation system for the RTC was designed to handle diesel exhaust for typical diesel buses.
Operation ofcertain transit vehicles may require modifications to the existing exhaust system.

1 The majority of vertical alignment within
the RTC is relatively flat with grades les
than 1.0 percent, but at the west end of th
RTC grades are roughly 5.0 percent and
the east end of the RTC grades exceed 2
percent. }

9 Vertical clearance ranges between 19.5 fe¢
and 26.2 feet which may limit access
Height requirements for some transit
vehicles may require the floor to be
lowered.

i Offset distance to the roadway suppocblumns is roughly 52.5 feet and will be a design
constraint for the potential locations for track facilities.

An Alternatives Summary RepdiRS Corporation, July 2009) identified and evaluated three potential
alignment alternatives to connect the Ri€the Boathouse. All three alternatives accessed the RTC
from the east.
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The RTC must be brought to a state of good repair prior to the opening of the train station. There is

evidence of water leaks from the ceiling, these leaks must be patched and ttevatiy, lights and

ceiling panels that are water damaged should be repaired or replaced. There are also visible cracks in
the floor and walls that will need to be repaired and finishes replaced. The cause of these leaks should
be determined and mitigatedosthat they do not reoccur after the new station is in place.

The decorative tile finish on the walls of the North side of the RTC and in the stair and elevator lobbies
should be preserved during construction. Areas where the floor, walls and ceilingbmustplaced
should match the adjacent finishes. The new station platform will be cast in place concrete; decorative
finishes should be designed to compliment the existing mosaic wall tiles. All materials used shall be
durable and in keeping with the desigesthetic of the existing bus facility in the RTC.

As part of the evaluation of the RTC for commuter rail use, two platform location alternatives were
investigated to determine if they meet the requirements of Chapter BIBPA 130, Standard for Fixed
CGuideway Transit and Passenger Rail Systems, 2010 Editierfirst alternative centers the platforms

on Vine Street, the second has the platforms located further east between Vine and Walnut Streets. A
discussion of alternatives is provided in the lagp@rtion of this section.

4.2.2 Operations and Joint Use

The RTC is currently not used by SORTAMEetr passenger boarding and alightjrigpwever,Metro

Plus vehicles currently layover in the facility. In addition, SQIRGWs charter bus and event support
vehicle storagen the facilityduring games and events at the two ball parks and US Bank Arena. The
Transit Authority of Northern Kentucky (TANK) uses the RTC for event service.

Some loading and unloading of passengers is performed during events, isupiimarily used for
parking during the events. Additionally, a loading dock for the Banks development is located on the
south side of the RTC below Walnut Street, and provisions have been made for a future loading dock
below Race Street on the south side

SORTA is reviewing the feasibility of extending one or more routes, including the new MetroPlus service
from Government Square to the RTC.

From a rail perspective, in addition to passenger transfer operations during the morning, midday and
afternoon sevice periods, the RTC will provide sheltered, secure storage for up to fouurtiwdrain

sets during the day until needed again in the afternoon. This will eliminate the need to run the empty
vehicles back and forth from the RTC to the maintenanceitfagroposed near Ancor between
commutes. Light cleaning of the vehicles could also be performed at the RTC between commutes.
Therefore, the RTC will be occupied by the trains from approximately 6:30 arBQ@Br (weekdays).
During this time, the RTC cdube less available for use by other vehicles and/or transit services.
However, evening and possibly limited weekend use for events may still be possibléapiatcess to

the loading docks may also be possible with flagmen to protect the train operation.

4.2.3 Code Compliance

The project is subject to the code provisions of the Cincinnati Building Code which referen2€d the

Ohio Building CodeChapters 4101:1 to 4101:135 of the Ohio Administrative Cod@BC), including

March 2012 Updates. OBC Sectigh [Bovides the code requirements for alteration work to existing
buildings and includes provisions for means of egress. Although, the OBC does not recognize NFPA 130
as a code, as a project requirement the station design must satisfy the requirementsapfeCh:
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Stations, Section 5.5: Means of Egress. The City of Cincinnati, as the authority having jurisdiction over
the RTC, likely recognizes the NFPA, including Section 130.

4.2.4 Vehicle Characteristics

The proposed RTC will consist of two side platformsiing west to east. The platforms are sized to
accommodate a twear train consisting of a DMU vehicle such as the Stadler DMU GTW 2{®dow
vehicles (used as a representative example). A standard train length is 368 feet, and would consist of a
two cams. The distance between the outer edges of the doors from front to rear of the vehicle is

I LILINE EA Y HESDE 89 | Ky (NI A £ Colapdditykof 201 passendeis AvhatizXorrelatesato
maximumtrain capacity of 602 passengerBhe seated load for thendividual vehiclessi1l55 (310 per

train).

4.2.5 Platform Characteristics

The platforms and station will be fully code compliant and ADA Accessible. Low floor vehicles have a floor
height of approximately 21 inches above top of rail. The platform height e/iddb such that there is no
more than %inch vertical difference between the top of the platform and the door sill of the train.
Additionally, the platform edge will be located such that the horizontal gap between the door sill and
platform sacrificial edg is not greater than 2 inches. A-fith wide tactile warning strip will be installed

at the edge of the platforms. A guardrail will be required at all edges of the platform that are not required
to be open for access to train cars. The platform surfadeb& broom finished cast in place concrete,
with integral tactile warning tiles installed at the boarding edge. Platforms will be 13 feet wide and a
length of 340 feet will be provided allowing for approximately 11 feet of clear space from the ladevehic
door edge to the platform end. The platforms will have a-4@ft wide central staircase and twof@ot-

wide endof-platform ramps down to thexisting transitwayevel.

4.2.6 Amenities

The transit station should be provided with benches and trash recegstamh the platform. Provisions
should be made for recycling either separated at the source (multiple receptacles required) or separated
at a remote sorting facility (single trash receptacle.) In addition to the benches and trash receptacles,
the station wil require ticket vending machines (TVM). These should be located where they are
convenient, yet out of the flow of traffic and where a queuing area can be provided also out of the way
of pedestrian traffic. Location and arrangement of TVMs and tickeadatalis will be dependent on the

fare collection system selected. Public telephones and public toilets may be provided at the discretion of
the operating agency. The current facility has no infrastructure in place for public toilets. Emergency
telephones ag required by code and should be provided at the platform. Blue light emergency units are
already in place in the elevator lobbies, condition of these shall be verified prior to opening of the
station. Existing lighting should be sufficient for the platip however it should be repaired as needed

to be fully operational. Additional lighting may be required in specific areas such as ticket vending,
passenger information areas, and maps. Existing emergency lighting will need to be confirmed as
operational and sufficient to meet applicable codes.
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4.2.7 Signhage

Existing signage at the RTC is intended for use by bus passengers. This must be changed to reflect the
new train service. Bus bay signage should be removed and replaced with platform identification signage
Passenger information, including schedules, system maps, neighborhood maps, and way finding signage
should be added in the station. The street level electronic signs should be programmed to list train
arrival and departure information. Signage shoulddugled at street level to direct customers to the

train station. Electronic arrival/departure informatiags an option that could be added at the platform

level if desired by the operating agency; it is not required by code. All signage shall be ADAntomplia
and where required, visual and audible messaging shall be included.

4.2.8 Electrical/Communications

The existing electrical capacity of the RTC must be evaluated to determine if it will be sufficient to supply
all new electrical items at the station. Theiging PA system should be-used at the new station and
should be surveyed and repaired/replaced as necessary. Adequacy of the existing Electrical Distribution
room and Communications Room needs to be verified in order to determine if any additionakserv
repairs are required. The fire alarm system needs to be evaluated and upgraded as necessary to
accommodate the addition of the two passenger platforms and train storage area.

Mechanical

The existing RTC is not heated or air conditioned. Neithatifg nor air conditioning will be added to
the reconfigured station. An existing exhaust system draws air from the base of the columns up to the
ceiling level and out of the facility.

The existing supply air ventilation system consists of four largd aMpply fans each rated for a
maximum of 120,000 cubic feet per minute (CFM) of airflow at high speed. The fans are controlled by a
variable frequency drive which allows the fans to speed up or slow down based on the incoming
hydrocarbon and nitrogen odé detectors readings within the station. The ventilation system was
designed for 8.5 air changes per hour within the station based on the station being utilized as a bus
depot. Eight vane axial exhaust fans draw air from within the station at the cégliregj The exhaust

fans are rated for 66,700 cfm and are single speed.

2 AG0K GKS we¢/ Qa LROGSYGAlrt dzaS Fa | NIXAET GNryaixd 7
must be conducted to determine that emissions from the new trains will be gngliluted to maintain

an acceptable tenable environment when utilizing the existing fan system. The Subway Environment
Simulation (SES) program or Computational Fluid Dynamics (CFD) software should be used to simulate
the longitudinal airflow in the tunel. The new DMU 2/6 and 2/8 trains have two diesel electric drive
systems each with a rating of 520kW, or approximately 700 horsepower (HP) each. This is a total of
1,400 HP per two car train. With the new double platform configuration, there is opptytfmi two

DMU trains to be at the station at the same time, equivalent to 2,800 HP engine power. A typical city
bus has an engine size of approximately 300 HP; therefore, a single train in the station is equivalent to
five buses parked at the station, amdo trains parked in the station is equivalent to 10 buses. It is
assumed all other parked trains not in operation have their engines turned off. Historical data indicates
that the exhaust system runs at a lower speed for a majority of the time and dwy all bus bays are

filled and buses are idling for extended periods of time doestti®ust system go to full speed.
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Therefore, it is likely that the existing exhaust system can handle the increased train load, although it
may run at a higher speedif@a larger percentage of the year. This will be verified in the next stage of
the project using the computer simulation previously discussed. A supplemental smaller under platform
exhaust system may be needed to remove excess train heat at its primagesethich is the underside

of the train near the brakes and near the air conditioning condensers.

The station will need to be brought up to current National Fire Protection Association (NFPA) standards
for both emergency smoke control and fire protecticvi-PA 130: Standard for Fixed Guideway Transit
and Passenger Rail Systems, 2010 editists the requirements for the emergency smoke control
system and the fire protection requirements. A smoke control system will need to be installed due to
the enclosé trainway length being greater than 1,000 feet. A CFD model will be produced to determine
whether the existing exhaust fan system can be used as a means for smoke exhaust within the station
during a train fire event when using the heat release rate areldimoke release rate of the new DMU

rail cars. If the CFD model indicates that the existing system is not sufficient in expelling the heat and
smoke release from a DMU rail car fire, then a new emergency ventilation system will need to be
installed. If itis determined that the existing system can be used, then it is likely that several upgrades
would need to occur, these include:

a. Ventilation system fans that are designated for use in fire emergencies shall be capable of
satisfying the emergency ventilatiorequirements to move tunnel air in either direction as
required providing the needed ventilation response. Motors capable of reversing may need to be
installed.

b. Fans must come up to full operating speed in no more than 60 seconds for variable speed. motor
This will need to be verified by field testing.

c. Emergency ventilation fans, their motors, and all related components exposed to exhaust flow shall
be designed to operate in an ambient temperature of 482°F for a minimum of 1 hour. New fan
internals, suchas the motor, shroud, axial impellers, etc. may need to be replaced to meet the
temperature ratings.

There is an existing automatic dry type sprinkler system in the RTC. This will remain in place and be
tested to ensure its functionality. NFPA 130 regaithat all enclosed train stations be provided with a
public address system and emergency voice alarm reporting devices such as emergency telephone boxes
or manual fire alarm boxes. These will need to be upgraded and installed within the station.

Additionally, per NFPA 130, a Class | dry standpipe is required to be installed. The system should run the
entire length of the tunnel. The pipe will be a minimum diameter of 4 inches and be mounted to the wall
with adequate expansion joints to permit thermal gih due to ambient temperature changes. Fire
department hose valve stations will need to be installed at approximate intervals of 250 feet along the
entire length of the standpipe. The system should be cross connected and fed from two independent
street mans.
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4.2.9 Operations/Ridership Data

CNRY 'y 2LISNIGA2Yya LISNALISOGAGSET ASNBAOS 21 RAYy3
the TCQSM. In the basic servipeak period peak direction trains will depart from Milford from 6:00 AM

to 8:00 AM andfrom the RTC from 4:30 PM to 6:30 PWhe forecasted ridershipnticipates1,550
passengergachin the AMpeakand1,500passengers in the Phkakperiods.

Monday through Fridaysix trains would run from Milford west toward RTC (downtown Cincinnati)
during the AM peak, witlwo trains which would operate east from RTC to Milford, providing a reverse
commute. Middays there would biaree round-trip between RTC and Milford beginninfyeat 9:00 a.m.
During the PM peak, the opposite of the morning servicelldde providedSixtrains between RTC and
Milford, with two trains from Milford to RTC. See Exhibits244-3, and 44 for the proposed OASIS
service schedule and a diagram illustrating the direction of service during different time periods,
respectivelyusing the Stadleand Nipponvehicles. An alternate plan using FRA compliant vehicles is
shown in Exhibit 41, assuming the same operating schedule. The FRA compliant option requires more
vehicles per train because thare smaller ad provide less capaty per vehicle; however, they offer
more opportunity to respond to varying demand by time of day. The alternatively compliant vehicle is
the baseline assumption.

Exhibit 42: OASIS Rail Basic Service Operating Plan

Westbound- Toward Eastbound- Toward Milford
Cinchnati
Trainset Arrive at Trainset Depart from
Depart from Riverfront Riverfront Arrive at
Milford Transit Transit Center Milford
Center (RTC) (RTC)
Morning Service Morning Service

1 6:00 AM 6:35 AM 1 6:45 AM 7:20 AM

2 6:30 AM 7:05 AM 2 7:15 AM 7:50 AM

3 7:00 AM 7:35 AM

4 7:15 AM 7:50 AM

1 7:30 AM 8:05 AM

2 8:00 AM 8:35 AM

Midday Service Midday Service

1 10:00 AM 10:35 AM 1 9:00 AM 9:35 AM

2 12:00 PM 12:35PM 2 11:00 AM 11:35 AM

3 2:00 PM 2:35HF 3 1:00 PM 1:35 PM

Afternoon/Evening Afternoon/Evening
Service Service

1 5:15 PM 5:50 PM 1 4:30 PM 5:05 PM

2 5:45 PM 6:20 H 2 5:00 PM 5:35 PM
3 5:15 PM 5:50 PM
4 5:30 PM 6:05 PM
1 6:00 PM 6:35 PM
2 6:30 PM 7:05 PM

Source: HDR Enggering
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Exhibit 4-3: OASIS Rail Fleet OperatioGtadlerAlternatively CompliantvVehicle

RT Milford

(2]

oot S I

AM Commute

9:00 AM
1:00 PM 12:00 PM
2:00 PM

Off Peak

5P I I

PM Commute
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Exhibit 44: OASIS Rail Fleet Operations Nippon Sharyo FRA Compliant Vehicle
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