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1.0 SUMMARY

1.1  Project Description

The Capital Area Transportation Authority (CATA), in consultation with local project participants
and the Michigan Department of Transportation (MDOT), has undertaken this study of
transportation segment options to address future travel demands and to identify potential and
feasible alternative transportation improvements for travel along the Michigan/Grand Avenue
Corridor, one of the key transportation corridors in the tri-county Lansing area. The Corridor is
approximately 7.5 miles long and stretches between the State Capitol, downtown Lansing, Sparrow
Hospital, downtown East Lansing, Michigan State University, and the Meridian Mall, connecting
multiple cities and townships and regionally centers of employment, education, health care, and
recreation.

Through this study, CATA intends to work with the region to advance the implementation of
regional and local transportation improvements to serve current and future population and
employment centers. As part of the Alternative Analysis (AA) process, the Federal Transit
Administration (FT'A) requires that the study address a wide range of multimodal transportation
issues (including roadway, transit, bicycles, and pedestrians) and a broad set of potential social,
environmental, cultural and land use impacts in the Corridor.
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1.2 Role of Fatal Flaw Analysis

Eight transit modes have been identified for potential implementation within the study Corridor
through previous stages of this planning process. The operational and design characteristics of each
of these modes was discussed in “Technical Memorandum #3: Transit Technology Inventory” and
defined in the “Preliminary Definition of Transportation Segment Options” report. In addition to
maintenance of the existing system and improvements to the existing bus and non-motorized
transportation network, the following eight modes have been identified and subjected to evaluation:

e Bus (conventional and trolley)

e Bus Rapid Transit (BRT) (conventional and guided)

e Light Rail Transit (LRT)

e Modern streetcar

e Heavy Rail

e Magnetic Levitation (Maglev)

e Commuter Rail (conventional and Diesel Multiple Unit)

e Automated Guideway Transit (People Mover, Monorail, and Personal Rapid Transit)

The purpose of the Fatal Flaw Analysis is to subject each of these modes to two parts of analysis:
Part 1 has evaluated the overall implementation viability of each of the modes against a series of five
criteria, the details of which are described in Section 2.0 of this report. Part 2 of the Fatal Flaw
Analysis has evaluated the modes that passed the Part 1 analysis for their performance against an
additional set of three criteria. As described in Section 3.0 of this report, preliminary alignments for
these remaining three modes have been developed within the physical context of the Corridor to
facilitate a more refined level of analysis. The three modes and alignments that passed Part 2 will
move into the most detailed level of analysis during the next stage of the project, the Detailed
Evaluation of Alternatives. The mode and alignment identified through that evaluation process will
be named as the Locally Preferred Alternative (LPA).

Fatal Flaw Options and Evaluation URS 1-2
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1.3 Development and Use of Criteria
A set of five criteria and sub-criteria were developed for use in screening the modes in Part 1 of this
analysis:
e Conceptual cost
O Capital Cost
O Operating and Maintenance Cost
e Transit ridership
0 Employees in ridershed
O Residents in ridershed
O Suitability of mode in meeting Corridor travel needs
e Irresolvable environmental issues
O Aecsthetic impacts
0 Environmental justice/social equity issues
O Impacts in historical/cultural resources
e Agency and public opposition
O Results from business and development meetings
O Results from public stakeholder meetings
O Input from website
e Consistency with local plans and policies
0 Transportation/mobility goals
0 Land use and development goals
0 Economic development goals

These specific criteria were chosen because they address the operational characteristics that most
clearly highlight key cross-modal points of comparison. These criteria also are similar to some of
the criteria used by the FTA when evaluating projects through the New Starts federal funding
process. The use of these criteria, then, sets a solid foundation from which the study team can build
a case for federal funding assistance in implementing transit improvements within the study
Corridor.

A detailed summary of the evaluation and scoring system used in Part 1 can be Section 2.0 and
Appendix A. A summary of the results of the Part 1 analysis is included below.

Fatal Flaw Options and Evaluation URS 1-3
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Table 1-1: Summary Result of Part 1 Evaluation

Mode Rating

Conventional { ]
Bus

Trolley Bus O

Conventional { ]
BRT

Guided O
LRT ]
Modern Streetcar o
MagLev O
Heavy Rail O

Conventional O
Commuter Rail

DMU O

People Mover O
AGT Monorail O

PRT O

Pass Part 1 Evaluation

Rating Definition
[ J

©)

Failed Part 1 Evaluation
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Following Part 1, the three remaining alternatives were subjected to a level of analysis that was
designed to evaluate the potential modes and alighments within the physical context of the Corridor.
Variations in the width of the Corridor’s right-of-way, land use and development patterns, and
traffic patterns require a level of analysis that acknowledges the Corridor’s unique operational
environment and eliminates modes that fail to adequately meet study Goals and Objectives within
this environment. The following criteria and sub-criteria were used in Part 2:

e Dotential Traffic Volumes
O Impact on 2005 Level of Service
O Impact on 2035 Level of Service

e Potential Traffic Flow Impacts

e Agency and Public Opposition
O Results from business and developer meetings
O Results from public stakeholder meetings
O Input from web site

A detailed summary of the evaluation and scoring system used in Part 2 can be Section 3.0 and

Appendix A. A summary of the results from the Part 2 analysis in included below:

Table 1-2: Summary Result of Part 2 Evaluation

Mode Rating

Center-Running { ]
BRT

Curb-Running

Center-Running
Modern Streetcar

Curb-Running

Center-Running
Light Rail

Ol @lO|elO

Curb-Running

Rating Definition
( Pass Part 2 Evaluation
@) Failed Part 2 Evaluation
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1.4 Recommendations

As shown in Table 1-1 above and discussed in Section 2.0, the three modes retained for further
analysis in Part 2 were BRT, streetcar, and LRT. Comparatively high capital and operating and
maintenance costs required for Magl.ev and heavy rail service, in combination with a scale of service
that is disproportionate to the scale of the Corridor, contributed to the elimination of these two
modes from evaluation in Part 2. Commuter rail system capital costs are projected to be lower than
Magl.ev or heavy rail, but system operating and maintenance costs are among the highest of the
modes surveyed. The scale of commuter rail service, like Maglev and heavy rail, is not compatible
with the environment and character of the Corridor. The three Automated Transit Guideway
alternatives were comparatively expensive, do not meet the Corridor’s travel needs, and are not
consistent with local plans and policies for the Corridor.

BRT, modern streetcar, and LRT were advanced into Part 2 screening because they demonstrated
feasible conceptual cost estimates, an ability to serve riders from the densest employment and
residential concentrations, suitability in meeting Corridor travel needs, and consistency with local
plans and policies. Part 2 evaluated these three modes for their operational suitability within the
built environment of the Corridor.

As shown in Table 1-2 above and discussed in Section 3.0, the three transitway configurations of the
remaining modes that are being retained for further analysis are center-running BRT, center-running
streetcar, and center-running LRT. A center-running transitway through the Michigan/Grand River
Corridor would preserve as much of the existing access to adjacent land uses. It would also provide
optimal travel time advantages to transit by minimizing delays from general traffic that are associated
with turning traffic, parking vehicles and the like. Additionally, it would allow for safe co-location of
bike lanes within the street right-of-way. These are the rationale for center-running rapid transit
operating within arterial roadway rights-of-way throughout the United States. Of course, the
Michigan/Grand River Corridor has areas of constraint that requite further study during conceptual
engineering, and that may result in deviations from the general vision of center-running transitway
that is recommended herein. Such considerations include analysis of the alighment in downtown
Lansing, the narrowest point of the Corridor in East Lansing, and the end of line in Meridian
Township.

In addition to center-running BRT, modern streetcar and LRT, the detailed development and
evaluation of alternatives also entails defining and analyzing enhanced bus service and facilities
within the Corridor, as proscribed by the FTA.

Fatal Flaw Options and Evaluation URS 1-6
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2.0 PART ONE: MODE EVALUATION
2.1 Introduction

Part 1 of this fatal flaw analysis was intended to evaluate potential transit system investments from a
modal level. As previously discussed, each of the eight modes was rated for its performance against
a series of five criteria, which were developed to most clearly reveal differences between the modes
and to facilitate the elimination of pootly performing modes from further consideration. As
previously discussed, the following criteria and sub-criteria were used during this level of analysis:

e Conceptual cost
- Capital Cost
- Operating and Maintenance Cost
e Transit ridership
- Employees in ridershed
- Residents in ridershed
- Suitability of mode in meeting Corridor travel needs
e Irresolvable environmental issues
- Aesthetic impacts
- Environmental justice/social equity issues
- Impacts in historical/cultural resources
e Agency and public opposition
- Results from business and development meetings
- Results from public stakeholder meetings
- Input from website
e Consistency with local plans and policies
- Transportation/mobility goals
- Land use and development goals
- Economic development goals

The modes were evaluated against a three-tier scale for each of the criteria and sub-criterion:

Rating Definition

@ Mode meets criterion very well
® Mode meets criterion sufficiently
O Mode does not meet criterion
Fatal Flaw Options and Evaluation URS 2-1
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Modes that scored in the highest category (“mode meets criterion very well”) were awarded two
points, modes that scored in the middle category (“mode meets criterion sufficiently”) were awarded
one point, and modes that scored in the lowest category (“mode does not meet criterion”) were
awarded no points. Following the completion of the evaluation, points were tallied, and those
modes that scored at least 50 percent of the maximum possible score (14 out of 28 possible points)
were carried forward into the next level of evaluation. Details of the evaluation process are
discussed in Sections 2.2 through 2.6 of this report, and summary evaluations with scoring results
are available in Appendix A: Evaluation Matrix.

2.2 Conceptual Cost

“Technical Memorandum #3: Transit Technology Inventory” described the variety of modes under
evaluation and developed the conceptual capital cost per mile of each mode, based on the recent
experiences of transit agencies and cities across the country. As part of the Fatal Flaw Analysis, the
consulting team has refined these conceptual capital costs and outlined conceptual operating and
maintenance costs for each mode. The conceptual capital cost figures were refined using the most
updated engineering and materials cost data, while operating and maintenance costs were drawn
from aggregate data submitted to the National Transit Database (NTD) by transit agencies around
the country. In instances where a scarcity of mode implementation resulted in limited available cost
data, costs developed through completed systems planning efforts have been used.

Both the capital and operating and maintenance costs presented below are conceptual: they will be
refined within the next level of analysis so that they more accurately reflect the costs associated with
system implementation within the Michigan/Grand River Avenue Corridor.

Conceptual Capital Costs

Conceptual capital costs have been projected on a per-mile basis for each of the modes under
evaluation. Table 2-1 presents these costs and the associated considerations. Modes that exceeded a
projected minimum capital cost of $40 million per mile where designated as failing to meet the
minimum criteria, relative to the distribution of values for all of the modes under consideration

Fatal Flaw Options and Evaluation URS 2-2
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Table 2-1: Summary of Conceptual Capital Costs (2010 Dollars)

Conceptual Capital Cost per Mile

Conventional Bus

Depends of fleet type and size.

Conventional bus service uses
existing roadways

Trolley Bus

$900,000 - $1,400,000

Requires extensive infrastructure
for catenary.

Conventional BRT

$10,000,000 - $40,000,000

Depends on the mix of street-
running and exclusive bus lanes;
cost also varies by fleet type and
size.

Guided BRT

$10,000,000 - $50,000,000

Higher capital costs are associated
with guided BRT because of the
required infrastructure.

Light Rail

$30,000,000 - $80,000,000

Major cost items include vehicle
storage and maintenance facilities,
overhead electrical power
distribution, and vehicles.

Modern Streetcar

$15,000,000 - $40,000,000

Major cost items include vehicle
storage and maintenance facilities,
overhead electrical power
distribution, and vehicles.

MagLev

Baltimore — Washington, D.C.
concept: $110,000,000+

No maglev system is currently
operational within the U.S;
vehicles, tracks, and maintenance
facilities are some major cost
concerns.

Heavy Rail

$50,000,000 - $120,000,000

Major cost items include grade

separation, vehicle storage and
maintenance facilities, electrical
power distribution, and vehicles.

Conventional
Commuter Rail

$5,000,000 - $20,000,000

Capital costs need to balance with
annual operating and maintenance
costs, especially where freight
railroads are involved in
operations.

DMU Commuter Rail

$5,000,000 - $20,000,000

Capital costs need to balance with
annual operating and maintenance
costs, especially where freight
railroads are involved in
operations.

People Mover

$40,000,000 - $60,000,000

Systems operating in the U.S.
utilize elevated trackways

Monorail

$40,000,000 - $60,000,000

Systems operating in the U.S.
utilize elevated trackways

PRT

$25,000,000

Morgantown, WV is the only
system operating in the U.S., and
operates on elevated trackway.

Source: Based on transit agency experience and professional estimates
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Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

O|®o|@

Discussion

Bus

Conventional Bus

Conventional bus service has among the lowest conceptual unit capital costs because buses operate
on existing roadways and typically require the lowest level of infrastructure investment. Capital
costs vary based on the type and size of fleet: the purchase of vehicles is the most capital-intensive
investment in providing conventional bus service. Conventional bus service passes when evaluated
for this sub-criterion.

Trolley

The catenary infrastructure required to electrify trolley buses adds approximately $900,000 to
$1.4 million in capital costs per mile on top of fleet costs that are associated with conventional bus
service. Trolley bus service passes when evaluated for this sub-criterion.

Bus Rapid Transit
Conventional

The conceptual costs of conventional BRT service depend upon the mixture of street-running and
exclusive bus lanes. Capital costs will typically be higher for exclusive bus lanes because of the
infrastructure that is typically required to maintain operational exclusivity. Like conventional bus
service, costs are also affected by the size and type of fleet: the passenger amenities associated with
BRT buses vary greatly from comparatively minimalist to luxury vehicles. The capital costs of these
vehicles range accordingly. Conventional BRT passes when evaluated for this sub-criterion.

Guided

The infrastructure and equipment required for bus guidance add capital costs on top of the cost
associated with conventional BRT. Guided BRT passes when evaluated for this sub-criterion.

Light Rail Transit

The system electrification, utility relocation, vehicles, and storage and maintenance facilities that are
required for LRT service would result in per unit capital costs that are approximately double those
for BRT service. LRT systems pass when evaluated for this sub-criterion.

Modern Streetcar

While streetcar systems require infrastructure investment that is similar to LRT service, the
comparatively smaller scale of service translates into less capital-intensive construction activities.
Specifically, the comparatively lighter vehicle weight of streetcars means that, unlike LRT, streetcar

Fatal Flaw Options and Evaluation URS 2-4
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service may not require the relocation of utilities that are located underneath tracks. Streetcars also
typically require less station infrastructure and amenities than is associated with LRT service.
Streetcar systems pass when evaluated for this sub-criterion.

Magnetic Levitation

There are currently no Magl.ev systems operating within the United States. While there are systems
operating in Asia, vast differences in the regulatory, political, and economic environment would
invalidate the direct translation of capital costs from these projects to a potential Magl.ev project in
the United States. Of the three Maglev systems that the Federal Railroad Administration (FRA) is
currently evaluating for potential implementation within the U.S., one potential project, between
Baltimore, MD and Washington, D.C. has identified a potential per mile unit capital cost of
$110 million. This unit cost exceeds what is feasible for the Michigan/Grand River Corridor.
Magl.ev fails when evaluated for this sub-criterion.

Heavy Rail

Major capital cost items required for heavy rail service include grade separation, electrification
(typically through a third rail), vehicle storage and maintenance facilities, track infrastructure, and
vehicles. Like Magl.ev, the per-mile unit capital cost projected for heavy rail service exceeds what is
feasible within the Michigan/Grand River Avenue Corridor. Heavy rail fails when evaluated for this
sub-criterion.

Commuter Rail
Conventional

The capital cost estimates for both conventional and DMU commuter rail service could fall within a
comparatively wide range because of the potential involvement of freight rail operators. The
potential use of existing freight rights-of-way and trackage for commuter rail service could decrease
capital costs. Conventional commuter rail passes when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

DMU commuter rail service is subject to similar capital considerations as conventional commuter
rail service. DMU commuter rail service passes when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)
People Mover

The comparatively high conceptual capital costs associated with People Mover service are largely a
function of the elevated trackway on which existing U.S. systems operate; it is significantly more
expensive to construct elevated or subway rail transit systems than at-grade. People Movers pass
when evaluated for this sub-criterion.

Monorail

Like People Movers, the comparatively high conceptual capital costs associated with monorail
service are largely a function of the elevated trackway on which existing U.S. systems operate.
Monorails pass when evaluated for this sub-criterion.

Fatal Flaw Options and Evaluation URS 2-5
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

Personal Rapid Transit (PRT)

The only PRT system currently operating in the United States is at West Virginia University in
Morgantown, WV. Due to this unique operating environment, the capital costs were comparatively
low, but it is unclear that would be easily transferable to a PRT system operating within the
Michigan/Grand River Corridor. PRT passes when evaluated for this sub-criterion, but caution
should be used in using this measure to evaluate its feasibility within the Corridor because of the
small sample size used in the analysis.

Conceptual Operating and Maintenance Cost

Conceptual operating and maintenance costs have been projected on a per revenue hour basis for
each of the modes under evaluation. The cost unit used to facilitate cross-mode comparison is the
national average of each mode’s operating and maintenance cost per revenue hour. This
information was obtained from the FTA’s National Transit Database; 2007 data is the most recent
available for analysis. For modes that do not report to the FT'A, operating and maintenance costs
were derived from available transit agency data. Table 2-2 outlines the average operating and
maintenance costs and compares them to CATA’s current operating and maintenance expenses per
revenue hour:

e Modes that exceeded CATA’s current operating and maintenance cost per revenue hour by
under a factor of 1.5 were given a high passing rating

e  Modes that exceeded CATA’s costs by a factor of 1.5 to 2.5 were given a low passing rating

e Modes that exceeded CATA’s costs by over a factor of 2.5 were designated as failing to meet
this sub-criterion.

Table 2-2: Relative Operating and Maintenance Costs

Relative O&M Cost per

Mode Revenue Hour Rating
éo;s\;?maoirs]a(lli#i's cost = $102) 1.00 o
Trolley Bus 1.27 o
Conventional BRT 1.16 o
Guided BRT 1.25 o
Light Rail 2.10 ®
Modern Streetcar

(Portland, OR) 1.32 o
MagLev 7.92 O
Heavy Rail 1.81 ®
Conventional Commuter Rail 4.16 O
DMU Commuter Rail 4.16 O
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Relative O&M Cost per
Mode Revenue Hour Rating
People Mover 2.25 ®
Monorail 17.31 O

(Seattle and Las Vegas)

PRT

(Morgantown, WV) 0.29 [ )

Source: Based on FTA’s National Transit Database 2007 data and transit agency experience and professional estimates.

Rating Definition

@ Mode meets criterion very well
® Mode meets criterion sufficiently
@) Mode does not meet criterion
Discussion
Bus

Conventional Bus

The operating and maintenance cost per revenue hour for CATA’s existing service ($102 in 2007)
was used as the baseline for the evaluation of this sub-criterion.

Trolley

The electrification of trolley bus service results in a comparatively higher operating and maintenance
cost per revenue hour than conventional bus service. Trolley bus service passes when evaluated for
this sub-criterion.

Bus Rapid Transit
Conventional

A premium of 15 percent was applied to the operating and maintenance cost per revenue hour of
Conventional Bus service to estimate BRT operating and maintenance costs. This premium is
associated with additional costs for maintaining a more expensive vehicle and facilities for BRT
service (e.g. stations and park-and-rides). In conclusion, Conventional BRT service passes when
evaluated for this sub-criterion.

Guided

Similarly, to estimate the operating and maintenance cost per revenue hour of Guided BRT, a
premium of 25 percent was applied to the operating and maintenance cost per revenue hour. The
premium would is associated with additional operating and maintenance cost for more expensive
vehicles, guidance, and facilities. Guided BRT passes when evaluated for this sub-criterion.

Fatal Flaw Options and Evaluation URS 2-7
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Light Rail Transit

The infrastructure and electrification required by LRT service results in an operating and
maintenance cost per revenue hour that exceeds that of conventional bus service by slightly more
than a multiplier of two. LRT passes when evaluated for this sub-criterion.

Modern Streetcar

As compared to LRT service, the smaller scale of service and infrastructure required results in a
comparatively lower operating and maintenance cost per revenue hour. Streetcar passes when
evaluated for this sub-criterion.

The operating and maintenance cost used in this analysis is based on Portland, OR’s system.
Therefore, some care should be used in the interpretation of this information because of limited
application in the United States.

Magnetic Levitation

Magl.ev’s operating characteristics and scale of required infrastructure results in a conceptual
operating and maintenance cost per revenue hour that far exceeds CATA’s baseline cost. Maglev
service fails when evaluated for this sub-criterion

Heavy Rail

Similar to light rail, the infrastructure and electrification associated with heavy rail service results in
an operating and maintenance cost per revenue hour that exceeds that of conventional bus service
by a factor of 1.8. Heavy rail passes when evaluated for this sub-criterion.

Commuter Rail
Conventional

The comparatively limited service schedule, scale of infrastructure required to support conventional
commuter rail service coupled with lease payments to railroads, result in an operating and
maintenance cost per revenue hour that exceeds CATA’s baseline cost by over a factor of 4.0.
Conventional commuter rail fails when evaluated for this sub-criterion.

Diesel Multiple Unit (IDMU)

Like conventional commuter rail service, the comparatively limited service schedule and scale of
infrastructure required to support DMU commuter rail service, coupled with lease payments to
railroads, result in an operating and maintenance cost per revenue hour that exceeds CATA’s
baseline cost by over a factor of 4.0. DMU commuter rail fails when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)
People Mover

The elevated trackway associated with existing People Mover systems results in an operating and
maintenance cost per revenue hour that exceeds the baseline by slightly more than a multiplier of
two. People movers pass when evaluated for his sub-criterion.

Fatal Flaw Options and Evaluation URS 2-8
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

Monorail

While monorails have capital costs that can be similar to light rail and heavy rail systems, the
typically smaller capacities and comparatively reduced service hours of existing monorail service
result in a operating and maintenance cost by revenue hour that exceeds CATA’s baseline by a
factor of 17. The two systems included in this analysis are Seattle and Las Vegas, whose operating
and maintenance costs span a wide range. For example, in 2007, Las Vegas purchased
transportation expense was approximately $41 million for the operation of its system, while Seattle’s
expenditure was $2.5 million. Because of monorail’s limited application in the United States, it is
not recommended for further analysis.

Personal Rapid Transit (PRT)

The operating and maintenance cost per revenue hour of the West Virginia University system in
Morgantown is approximately a third of CATA’s baseline. The unique operational context of this
system—Ilow wages in West Virginia—may result in a unit cost that may be lower than if a similar
system were implemented in an urban environment. PRT passes when evaluated for this sub-
criterion, although caution should be used in considering PRT for further analysis based on this one
performance measure.

Summary of Conceptual Cost Analysis

The table below summarizes the results of the conceptual cost analysis for the modes under
evaluation.

Table 2-3: Summary Results of Conceptual Cost Analysis

Conceptual
Conceptual Capital Operating and

Mode Costs Maintenance Costs
Conventional Bus o o
Trolley Bus ® ®
Conventional BRT o o
Guided BRT ® ®

Light Rail ® ®
Modern Streetcar

(Portland, OR) © o
MagLev O O
Heavy Rail O O]
Conventional Commuter Rail ® O

DMU Commuter Rail ® O
People Mover ® O]
(’\g?eg(t?trlglgnd Las Vegas) ® O

;
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Conceptual
Conceptual Capital Operating and
Costs Maintenance Costs

PRT
(Morgantown, WV) ® o

Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

®J[O][ J

2.3 Transit Ridership

As discussed in “Technical Memorandum #2: Existing / Future Conditions Analysis,” a variety of
housing and development trends may limit the region’s ability to realize its growth and
transportation objectives over the next 20 to 30 years unless these trends are slowed or reversed.
These trends directly impact the population and employment densities within the Corridor: lower
density patterns of land use will result in less transit-supportive pattern of land use and fewer
residents and employees to use potential transportation system improvements. Trends include:

e Low-density suburban development that often occurs in areas which are geographically
removed from employment opportunities,

e Housing that is affordable to households earning the average median income is increasingly
unavailable,

e New urban housing stock that is unaffordable to lower- and middle-income residents
because of the high costs and regulatory complexity associated with infill development, and

e A general trend toward a comparatively low-density suburban pattern of development that
does not support pedestrian or alternative transportation usage.

Transit system investment within the context of transit-supportive policies, planning, and regulation
can focus development along an utban spine (such as the Michigan/Grand River Avenue Corridor )
and help to achieve the region’s growth and transportation objectives through the creation of
coordinated and sustainable development and transportation patterns.

During the course of this Fatal Flaw Analysis, the consulting team has evaluated the existing (2005)
and projected (2035, based on TCRPC projections) employment and residential population within
the Corridor and compared it to industry standard minimum thresholds needed to support the
various transit mode alternatives. This preliminary analysis will be significantly refined during the
final part of the analysis and will include the creation and use of detailed ridership modeling and
forecasting tools. This initial level of analysis is meant to identify any modes that will most likely not
attain adequate ridership based on existing and forecasted levels of employment and population

density.

Data that was used to support this analysis can be found in Appendix B.
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Employees in Ridershed

The Corridor-wide average employment densities per square mile in both 2005 and as projected in
2035 are not likely to meet the best practices average density thresholds. However, a more detailed
analysis of population distribution and density, as shown in Figures 2.1 and 2.2, reveals pockets of
employment density that far exceed the typical minimum typical thresholds and may improve the
feasibility of transit service implementation. While this level of analysis is not designed to project
potential ridership based on employment density, it can be used to assess which modes of
transportation, based on typical station spacing and population captured within this ridershed, may
more closely meet or exceed this industry ridership threshold standards. Those modes that clearly
will not meet industry standard ridership thresholds will be designated as failing to meet the
minimum requirements for this criterion.

Maps illustrating potential transit station spacing are included on the following pages.
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Bus

Buses and streetcars have the greatest number of potential stations within the Corridor (25) because
the operating characteristics of these modes typically results in a ridership draw from the smallest
geographic area: typically a 0.25 radius from each station. It is important to note, however, that, as
shown in Figures 2.1, 2.2, and 2.5, the comparatively small ridersheds capture among the densest
employment concentrations in the Corridor. The ridersheds of these modes will capture the fewest
employees of the modes being compared, but they also experience the highest projected rate of
growth in employment population between 2005 and 2035. Bus service passes when evaluated for
this sub-criterion.

Conventional Bus

The propulsion mechanism of the bus service within the Corridor (conventional versus trolley) does
not have an impact on the performance of this mode when evaluated for this criterion.

Trolley

The propulsion mechanism of the bus service within the Corridor (conventional versus trolley) does
not have an impact on the performance of this mode when evaluated for this criterion.

Bus Rapid Transit

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
employment density in the Corridor, as shown in Figures 2.1, 2.2, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the second-highest rate
of employment population growth between 2005 and 2035, after buses and streetcars. BRT systems
pass when evaluated for this sub-criterion.

Conventional

The propulsion mechanism of the BRT service within the Corridor (conventional versus guided)
does not have an impact on the performance of this mode when evaluated for this sub-criterion.

Guided

The propulsion mechanism of the BRT service within the Corridor (conventional versus guided)
does not have an impact on the performance of this mode when evaluated for this sub-criterion.

Light Rail Transit

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
employment density in the Corridor, as shown in Figures 2.1, 2.2, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the second-highest rate
of employment population growth between 2005 and 2035, after bus and streetcars. LRT systems
pass when evaluated for this sub-criterion.
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Modern Streetcar

Buses and streetcars have the greatest number of potential stations within the Corridor (25) because
the operating characteristics of these modes typically results in a ridership draw from the smallest
geographic area: typically a 0.25 radius of each station. The comparatively small ridersheds that are
associated with streetcars will capture among the densest employment concentrations in the
Corridor. Based on projections, the ridersheds of these modes will capture the fewest employees of
the modes being compared, but they also experience the highest projected rate of growth in
employment population between 2005 and 2035. Streetcar systems pass when evaluated for this
sub-criterion.

Magnetic Levitation

Due to Magl.ev’s operating characteristics, its stations are typically spaced at least 50 miles apart.
Because the Corridor is approximately eight miles long, a potential Maglev alighment would include
only two terminus stations. The ridershed of these stations would be the largest of the modes being
compared, again due to operating characteristics, but because the densest areas of development are
clustered along the Michigan/Grand River Avenue spine, the employment densities and projected
growth trends within these ridersheds is the lowest of the modes under evaluation (See Figures 2.1,
2.2,and 2.9). Maglev fails when evaluated for this sub-criterion.

Heavy Rail

While heavy rail and monorail would have a similar ridershed station area radius (0.5 miles) as LRT,
BRT, People Mover, and PRT, typical station area spacing would most likely result in comparatively
fewer heavy rail and monorail stations within the Corridor. Fewer stations would result in a
marginally smaller number of employees captured in ridersheds than for LRT, BRT People Mover
or PRT, and a comparatively smaller rate of ridershed employee population growth than for those
modes (See Figures 2.1, 2.2, and 2.7). Heavy rail fails when evaluated for this sub-criterion.

Commuter Rail

Commuter rail service would attract riders within a one mile radius of four potential stations within
the Corridor (see Figure 2.8). This comparatively geographically large ridershed would result in a
correspondingly high employee population, but, as shown in Figures 2.1 and 2.2, the increased
number of employees are drawn from ridersheds whose employee population density dramatically
decreases as its outer boundaries are approached (See Figures 2.1 and 2.2). Nevertheless, commuter
rail passes when evaluated for this sub-criterion.

Conventional

The propulsion system associated with commuter rail within the Corridor (conventional versus
DMU) does not have an impact on the performance of this mode when evaluated for this sub-
criterion.

Diesel Multiple Unit (DMU)

The propulsion system associated with commuter rail within the Corridor (conventional versus
DMU) does not have an impact on the performance of this mode when evaluated for this sub-
criterion.
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Automated Guideway Transit (AGT)

While People Movers and PRT have similar operating characteristics that enable each mode to be
evaluated under the same guidelines, the operating characteristics of monorail make it more
comparable to heavy rail for the purposes of evaluation under this criterion.

People Mover

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
employment density in the Corridor, as shown in Figures 2.1, 2.2, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the second-highest rate
of employment population growth between 2005 and 2035, after bus and streetcars. People Movers
pass when evaluated under this sub-criterion.

Monorail

While heavy rail and monorail would have a similar ridershed station area radius (0.5 miles) as LRT,
BRT, People Mover, and PRT, typical station area spacing would result in comparatively fewer
heavy rail and monorail stations within the Corridor. Fewer stations would result in a marginally
smaller number of employees captured in ridersheds than for LRT, BRT People Mover or PRT, and
a comparatively smaller rate of ridershed employee population growth than for those modes (See
Figures 2.1, 2.2, and 2.7). Monorail service fails when evaluated for this sub-criterion.

Personal Rapid Transit (PRT)

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
employment density in the Corridor, as shown in Figures 2.1, 2.2, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the second-highest rate
of employment population growth between 2005 and 2035, after bus and streetcars. PRT passes
when evaluated for this sub-criterion.

Residents in Ridershed

The Corridor-wide average residential population density per square mile in both 2005 and as
projected in 2035 is not likely to meet the best practice average density thresholds. However, a
more detailed analysis of population distribution and density, as shown in Figures 2.1 and 2.2 reveals
pockets of residential density that far exceed typical thresholds. While this level of analysis is not
designed to project potential ridership based on residential density, it can be used to assess which
modes of transportation, based on typical station spacing and population captured within this
ridershed, may more closely meet or exceed this industry ridership threshold standards. Those
modes that clearly will not meet industry standard ridership thresholds will be designated as failing
to meet the minimum requirements for this criterion.
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Bus

Buses and streetcars have the greatest number of potential stations within the Corridor (25) because
the operating characteristics of these modes typically results in a ridership draw from the smallest
geographic area: typically a 0.25 radius of each station. It is important to note, however, that, as
shown in Figures 2.3, 2.4, and 2.5, the comparatively small ridersheds capture among the densest
residential concentrations in the Corridor. Based on projections, the ridersheds of these modes will
capture the fewest residents of the modes being compared, but they also experience the highest
projected rate of growth in residential population between 2005 and 2035. Bus service passes when
evaluated for this sub-criterion.

Conventional Bus

The propulsion mechanism of the bus service within the Corridor (conventional versus trolley) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Trolley

The propulsion mechanism of the bus service within the Corridor (conventional versus trolley) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Bus Rapid Transit

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
residential population density in the Corridor, as shown in Figures 2.3, 2.4, and 2.6. Based on
projections, the area captured within the ridershed of this grouping of modes will experience the
third-highest rate of residential population growth between 2005 and 2035. BRT passes when
evaluated for this sub-criterion.

Conventional

The propulsion mechanism of the BRT service within the Corridor (conventional versus guided)
does not have an impact on the performance of this mode when evaluated for this sub-criterion.

Guided

The propulsion mechanism of the BRT service within the Corridor (conventional versus guided)
does not have an impact on the performance of this mode when evaluated for this sub-criterion.

Light Rail Transit

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
residential population density in the Corridor, as shown in Figures 2.3, 2.4, and 2.6. Based on
projections, the area captured within the ridershed of this grouping of modes will experience the
third-highest rate of residential population growth between 2005 and 2035. LRT passes when
evaluated for this sub-criterion.
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Modern Streetcar

Buses and streetcars have the greatest number of potential stations within the Corridor (25) because
the operating characteristics of these modes typically results in a ridership draw from the smallest
geographic area: typically a 0.25 radius of each station. The comparatively small ridersheds, as
shown in Figures 2.3, 2.4, and 2.5, capture among the densest residential concentrations in the
Corridor. Based on projections, the ridersheds of these modes will capture the fewest residents of
the modes being compared, but they also experience the highest projected rate of growth in
residential population between 2005 and 2035. Modern streetcar service passes when evaluated for
this sub-criterion.

Magnetic Levitation

Due to Magl.ev’s operating characteristics, its stations are typically spaced at least 50 miles apart.
Because the Corridor is approximately eight miles long, a potential Maglev alignhment would include
only two terminus stations. The ridershed of these stations would be the largest of the modes being
compared, again due to operating characteristics, but because the densest areas of development are
clustered along the Michigan/Grand River Avenue spine, the residential densities and projected
growth trends within these ridersheds is the lowest of the modes under evaluation (See Figures 2.3,
2.4, and 2.9). Maglev service fails when evaluated for this sub-criterion.

Heavy Rail

While heavy rail and monorail would have a similar ridershed station area radius (0.5 miles) as LRT,
BRT, People Mover, and PRT, typical station area spacing would result in comparatively fewer
heavy rail and monorail stations within the Corridor. Fewer stations would result in a smaller
number of residents captured in ridersheds than for LRT, BRT People Mover or PRT, but a
marginally higher rate of ridershed residential population growth than for those modes (See Figures
2.3, 2.4, and 2.7). Heavy rail fails when evaluated for this sub-criterion.

Commuter Rail

Commuter rail service would attract riders within a one-mile radius of four potential stations within
the Corridor (see Figure 2.8). This comparatively geographically large ridershed would result in a
correspondingly high residential population, but, as shown in Figures 2.3 and 2.4, the increased
number of residents are drawn from ridersheds whose residential population density dramatically
decreases as its outer boundaries are approached, particulatly along the eastern end of the Corridor
(See Figures 2.3 and 2.4). Commuter rail passes when evaluated for this sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Fatal Flaw Options and Evaluation URS 2-25
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

Automated Guideway Transit (AGT)

While People Movers and PRT have similar operating characteristics that enable each mode to be
evaluated under the same guidelines, the operating characteristics of monorail make it more
comparable to heavy rail for the purposes of evaluation under this sub-criterion.

People Mover

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
population density in the Corridor, as shown in Figures 2.3, 2.4, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the third-highest rate of
residential population growth between 2005 and 2035. People Movers pass when evaluated for this
sub-criterion.

Monorail

While heavy rail and monorail would have a similar ridershed station area radius (0.5 miles) as LRT,
BRT, People Mover, and PRT, typical station area spacing would result in comparatively fewer
heavy rail and monorail stations within the Corridor. Fewer stations would result in a smaller
number of residents captured in ridersheds than for LRT, BRT People Mover or PRT, but a
marginally higher rate of ridershed residential population growth than for those modes (See Figures
2.3,2.4, and 2.7). Monorail fails when evaluated for this sub-criterion.

Personal Rapid Transit (PRT)

LRT, BRT, People Movers, and PRT each typically have a station area ridershed radius of 0.5 miles.
Like buses and streetcars, this comparatively small ridershed captures among the densest clusters of
population density in the Corridor, as shown in Figures 2.3, 2.4, and 2.6. Based on projections, the
area captured within the ridershed of this grouping of modes will experience the third-highest rate of
residential population growth between 2005 and 2035. PRT passes when evaluated for this sub-
ctritetion.

Suitability of Mode in Meeting Corridor Travel Needs

The Michigan/Grand River Avenue Transportation Study has been undertaken to:

e Develop additional transportation options for residents, workers and visitors within the
context of limited roadway expansion possibilities,

e Improve transportation system efficiency through upgraded service that would reduce travel
times and decrease traffic congestion,

e C(Catalyze economic development and opportunity through improved connections to existing
employment opportunities and supporting ongoing revitalization efforts within the Corridor,

Fatal Flaw Options and Evaluation URS 2-26
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

e Support the scale and character of development that has been envisioned by local
communities, all of which have promoted the need for multi-modal transportation solutions,
and

e Build a true public consensus around a locally-preferred alternative.

The modal alternatives under evaluation have been developed to address the following four goals,
which were developed in collaboration with the project Steering Committee:

1. Improve the Corridor’s safety, mobility, and accessibility,

2. Improve multi-modal transportation that supports, sustains, and grows economic value in
the Corridot,

3. Contribute to improvements to the overall environment (natural, social, and physical) in the
region, and minimize any direct negative impacts in the Corridor, and

4. Complement or enhance the character of the Corridor.

Associated objectives and criteria, including transportation, social equity, community and local
planning, environmental, socio-economic, conceptual engineering, and public outreach criteria, have
been developed to help define the criteria and create a framework for the systematic evaluation of
each of the modes.

Each of the potential transportation modes has been evaluated for its suitability in meeting the
Corridor travel needs outlined above. This level of analysis will identify modes that cleatly do not
address Corridor travel needs and designate them as failing to meet the minimum requirements for
this criterion.

Bus

The existing bus route that currently operates within the Corridor is CATA’s most heavily used
route. Expanded bus service would meet Corridor travel needs by strengthening east-west
connections, improving travel time and reducing congestion by removing cars from the road,
increasing connections to employment through increased frequency of service, and supporting the
scale of development as envisioned by the community through investments in the existing transit
system. Bus service passes when evaluated for this sub-criterion.

Conventional Bus

The propulsion mechanism of the bus service within the Corridor (conventional versus trolley) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Trolley

The electrification equipment used for trolley buses is designed to provide a power source for buses
operating in hilly terrain (e.g. in San Francisco). There is no advantage to using this comparatively
more expensive technology on a relatively flat alignment such as the Michigan/Grand Avenue
Corridor. Trolley bus fails when evaluated for this sub-criterion.
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Bus Rapid Transit

BRT would meet travel needs within the Corridor by strengthening east-west connections;
improving transit travel times through rapid elements such as off-board fare collection, level
boarding and bus-only lanes; reducing congestion by reducing single-occupant vehicles from the
Corridor; increasing connections to employment through increased frequency of service; and
supporting the scale of development as envisioned by the community. BRT passes when evaluated
for this sub-criterion.

Conventional

BRT’s propulsion system has no bearing on the performance of this mode when evaluated for this
sub-criterion.

Guided

Guided BRT has not been implemented in the U.S., and the comparatively costly guideway
infrastructure is unlikely to provide a proportional service advantage over conventional BRT.
Guided BRT fails when evaluated for this sub-criterion.

Light Rail Transit

LRT would also meet the Corridor’s travel needs, and would most likely be even more effective than
BRT at improving travel times (through operations on a fixed guideway), reducing congestion (by
attracting even more choice riders), and supporting infill development and revitalization (as
evidenced in cities across the country). LRT would also strengthen east-west connections and
strongly support the community’s vision for a nodal pattern of development. LRT passes when
evaluated for this sub-criterion.

Modern Streetcar

Modern streetcars can be considered a hybrid of conventional bus and light rail. The combination
of these operational characteristics means that streetcars, like LRT and BRT, could also strengthen
east-west connections, improve travel time, reduce congestion by attracting choice riders; increase
connections to employment through increased frequency of service; and support the scale of
development as envisioned by the community. Modern streetcar passes when evaluated for this
sub-criterion.

Magnetic Levitation

Based on the average trip lengths indicated in the transit origin-destination survey (approximately
3 miles), Maglev is ill-suited to serve the Corridot’s travel patterns and needs. As defined, Magl.ev
is a high-speed rail service along a corridor that is typically hundreds of miles long, with stations
spaced far apart to take full advantage of its high-speed characteristics. The siting of only two
terminal stations within the Michigan/Grand River Corridor is unlikely to result in Maglev
strengthening east-west connections. If the level of existing bus service along the Corridor route
was decreased to reflect the introduction of Maglev service, east-west connections would most
likely weaken. While travel times would be greatly enhanced for Maglev patrons, it is likely that the
limited number of stations and limited service schedule would not attract a significant enough
number of Corridor users to significantly decrease traffic volumes. While Magl.ev service would
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potentially improve employment connections between users at the far edges of the Corridor, the
lack of stations along the center of the route would result in missed opportunities for the creation of
additional connections. Magl.ev has not been shown to support infill development and
redevelopment, and the scale of equipment and service would most likely not complement the scale
of development envisioned by the community. Magl.ev service fails when evaluated for this sub-
criterion.

Heavy Rail

Heavy rail would be likely to strengthen east-west connections within the Corridor through the
siting of multiple stations, and could be expected to improve travels times and reduce congestion by
drawing choice riders out of their cars and onto trains. The multiple station sites would improve
connections between residents and employees, and heavy rail is a mode that has been shown to be
extremely effective in supporting adjacent redevelopment activity. The equipment and scale of
service may be slightly disproportionate to the existing pattern of development, but it can be
expected that, with proper planning, policy, regulatory, and market support, heavy rail service would
catalyze a transit-supportive, nodal pattern of development that complements the community’s
ultimate development vision for the Corridor. Heavy rail passes when evaluated for this sub-
criterion.

Commuter Rail

Commuter rail would meet travel needs within the Corridor in a manner similar to heavy rail due to
commonalities in their operating characteristics. One difference may be that the typically more
limited service hours of commuter rail would be marginally less supportive of nodal patterns of
development than heavy rail has proven to be. Commuter rail service would, however, also
strengthen east-west connections within the Corridor, improve travel times, reduce congestion
(particularly at peak commuting times), and could complement the scale of development that in
envisioned for the Corridor. Commuter rail passes when evaluated for this sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)

The three types of AGT under consideration can be expected to perform similarly when evaluated
under this criterion, although some unique operating characteristics may result in performance
differentiation by mode.

People Mover

A People Mover could be expected to improve east-west connections and improve travel times in
the Corridor. Depending on the capacity of the vehicles and scheduled headways, a People Mover
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may be successful in attracting enough choice riders to decrease levels of traffic congestion. The
number of potential station sites within the Corridor may increase access by residents to
employment opportunities. Because AGTs, including People Movers, are typically on elevated
tracks, it is unlikely that they would effectively catalyze adjacent revitalization activity. The presence
of elevated tracks is also unlikely to complement the community’s vision for development within the
Corridor. People Movers fail when evaluated for this sub-criterion.

Monorail

A monorail could be expected to improve east-west connections and reduce travel times for users in
the Corridor. Monorail’s operational similarities to heavy rail mean that, like heavy rail, it may be
successful in attracting enough choice riders to decrease levels of traffic congestion. The number of
potential station sites within the Corridor would increase access by residents to employment
opportunities. Unlike the heavy rail under consideration for this Corridor, however, monorail runs
on elevated tracks, so it is unlikely to catalyze adjacent revitalization activity at a comparable level to
heavy rail. The presence of elevated tracks is also unlikely to complement the community’s vision
for development within the Corridor. Monorail fails when evaluated for sub-criterion.

Personal Rapid Transit (PRT)

While PRT could be expected to strengthen east-west connections and improve travel times, the
limited capacity of PRT service means that it may not be able to get enough choice riders our of
their cars to decrease levels of traffic congestion. Because PRT would likely run on elevated track, it
is unlikely to catalyze adjacent revitalization activity at a comparable level to at-grade rail service.
The likely presence of elevated tracks is also unlikely to complement the community’s vision for
development within the Corridor. PRT fails when evaluated for this sub-criterion.

Summary

The table below summarizes the results of the ridership analysis. While heavy rail, Magl.ev, and
monorail fared pootly, the remainder of the alternatives demonstrated some ability to capture the
areas of greatest project employment and/or residential growth and a measure of suitability in
meeting the Corridor’s travel needs.
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Table 2-4: Ridership Evaluation Summary
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These ridersheds
capture among the
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Suitability of Mode in
Meeting Corridor Travel

Employees in Ridershed __Residents in Ridershed LS
Evaluation Rating Evaluation Rating Evaluation Rating
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Corridor travel needs
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Residents in Ridershed
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2.4 Irresolvable Environmental Issues
Aesthetic Impacts

Any of the build transportation options will impact the aesthetics of the Corridor because each, by
its presence, would introduce new visual elements into the existing landscape. The degree to which
Corridor aesthetics will be impacted, and the positive or negative character of this impact, has been
considered during the course of the Fatal Flaw Analysis. Additional considerations include the
degree to which existing viewsheds are maintained and the degree to which the potential transit
service fits into the scale of the Corridor.

Bus

Conventional Bus

Because buses currently operate within the Corridor, it is unlikely that additional conventional bus
service would strongly impact Corridor aesthetics. Existing viewsheds would be maintained, and
expanded service would continue to fit into the scale of the Corridor. Conventional bus service
passes when evaluated against this sub-criterion.

Trolley

The electrification equipment that connects trolley buses to overhead power sources would
introduce a new visual element into the Corridor. The required overhead power lines would need to
be installed throughout the Corridor and could potentially detract from the visual character of the
Corridor and interfere with viewsheds. While the vehicles would fit into the existing scale of the
Corridor, the overhead electrification equipment may not. Trolley bus service passes when
evaluated against this sub-criterion.

Bus Rapid Transit
Conventional

BRT’s operating characteristics and aesthetics are typically similar to those of a conventional bus,
although newer model buses, distinctive decorative motifs/branding, and the construction of
comparatively-higher quality bus shelters could impact the aesthetics of the Corridor. These impacts
would be negligible, however, and could be considered an upgrade from the existing conventional
bus service. The aesthetics of the Corridor would be more strongly influenced by the choice
between implementing curb-running or center-running BRT. BRT passes when evaluated for this
sub-criterion.

Guided

Guided BRT operates on a specialized fixed guideway with vehicles that are retrofitted with lateral
guide wheels. Operation within a grade-separated guideway can allow the BRT to achieve speeds
that are comparable to rail; because operations within the Corridor would not be fully grade-
separated, it is not expected that guided BRT would achieve these speeds. Guided BRT is also able,
however, to operate off the guideway, which allows for operational and route flexibility. This
subtype of BRT would have a similar aesthetic impact to conventional BRT, although the guideway
infrastructure would introduce an additional visual element into the Corridor. It is unlikely that this
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transportation option would negatively impact the Corridor’s view shed or conflict with the scale of
the Corridor. Guided BRT passes when evaluated against this sub-criterion.

Light Rail Transit

Light rail transit entails construction of tracks, overhead power lines, and platform stations. Fach of
these elements would be new to the Corridor. The construction of a light rail system would impact
the aesthetics of the Corridor. However, the design of platforms/stations and ancillary
infrastructure improvements (including lighting, signage, pavement upgrades, etc.) could contribute
to a unified visual palette, enhancing the Corridor’s overall aesthetics. Viewsheds may be impacted
by the installation of a light rail system, and the overhead power lines in particular, but appropriate
station siting and design could complement the scale of the Corridor and could contribute to an
improved sense of place. Light rail passes when evaluated for this sub-criterion.

Modern Streetcar

While modern streetcar systems operate on tracks in a manner similar to light rail, distinctions in
operating characteristics are reflected in the equipment and infrastructure needed to support service.
Because streetcars are designed to accommodate smaller capacities and are designated to operate at
more frequent headways to more comparatively closely-spaced stops in comparatively smaller car
trains, streetcars may be a more frequent, but less noticeable, contributor to the Corridor’s aesthetics
than light rail. While streetcar systems typically do not include the stations and platforms necessary
for light rail operations, they are, like light rail, electrified through an overhead power source. While
these overhead wires may also, as in the case of light rail, impact viewsheds, the comparatively
smaller train cars and reduced station requirements could result in a smaller impact on the existing
aesthetics of the Corridor. Streetcar passes when evaluated for this sub-criterion.

Magnetic Levitation

Magnetic levitation, or Maglev, is a technology that is designed for operation within a fully-graded
separated corridor that connects destinations which are hundreds of miles apart. The long-haul
otientation of the mode, in combination with its capacity for operating at over 200 miles per hour,
requires highly specialized infrastructure to be installed within a fully grade-separated right-of-way.
In addition to the installation of the track infrastructure within the Corridor, Magl.ev’s trains are
significantly wider and longer than any of the other rail transportation options under consideration,
and could be expected to have a proportionately greater negative impact on the aesthetics of the
Corridor. Magl.ev fails when evaluated for this sub-criterion.

Heavy Rail

As compared to BRT, streetcars, or LRT, heavy rail is designed to accommodate a comparatively
higher volume of passengers in comparatively larger cars along fully grade-separated tracks. The
cost of installing grade-separated tracks greatly increases the overall cost of the project. Unlike
electric trolley, streetcar, and LRT, heavy rail is not electrified by an overhead power source, but
receives power through a track-level electrified third rail. This third rail is necessary because heavy
rail cars are comparatively heavier than LRT/streetcar and subsequently need a higher-voltage power
source. While this absence of overhead power lines may give heavy rail an advantage in a
comparison with LRT and BRT, the comparatively larger rail cars and the more substantial
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platforms and stations required by heavy rail may result in a larger, more negative impact on the
aesthetics of the Corridor. Existing viewsheds may not be adversely affected, but the scale of a
heavy rail transit system does not complement the existing character of the Corridor. Heavy rail
passes when evaluated for this sub-criterion.

Commuter Rail
Conventional

Commuter rail has a similar operating profile to heavy rail, except that it is designed to operate at
peak commuting times to carry workers into a central business district or comparable center of
employment in the morning, and then return these workers to residential neighborhoods in the
evening. Unlike heavy rail or LRT, stations are typically spaced more than a mile apart, and the
service typically operates in mixed rail traffic in existing freight rail corridors. Because they operate
in mixed freight traffic, the Federal Railroad Administration requires that commuter rail cars be
“crash worthy” to case of an accident between freight and commuter trains. This results in cars that
are comparatively heavier than other mass transit modes, with subsequently slower rates of
acceleration and deceleration. Commuter rail cars are typically pushed/pulled by a locomotive,
which means that no overhead wires would interfere with the existing Corridor aesthetics. The scale
of equipment required for commuter rail service, however, is disproportionate to the existing scale
of the Corridor. Conventional commuter rail passes when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

This subset of commuter rail has similar operating characteristic to conventional commuter rail, but
rather than a push/pull locomotive, DMUs are self-propelled by a diesel engine. While this lightens
the train and increase rates of acceleration and deceleration, the scale of the equipment and service
still exceeds the scale of the existing Corridor. DMU commuter rail passes when evaluated for this
sub-criterion.

Automated Guideway Transit (AGT)

Automated guideway transit (AGT) includes steel wheel, steel rail or rubber-tired vehicles that
operate under automated control on an exclusive guideway that is grade-separated from vehicular
traffic. Very short headways balance the lower passenger capacity that is accommodated within these
vehicles. Three AGTs are under consideration for installation within the Corridor. Because AGT's
are driverless, the guideway is typically elevated to ensure that there is no potential for conflict with
other mode types.

People Mover

People Movers are fully automated trains that connect centers of employment and entertainment
within an activity center, such as a downtown. While the scale of the service may complement the
scale of the Corridor, the elevated right-of-way would interfere with viewsheds and negatively
impact the existing aesthetics of the Corridor. People Movers fail when evaluated for this sub-
criterion.
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Monorail

Monorail is a combination of AGT and rapid transit that employs a single, relatively narrow beam
that supports the vehicles and contains the power source. Vehicles may either straddle the beam or
be suspended from it; vehicles may travel as single units or be linked together in trains of one to six
vehicles. The design of monorail allows the guideway to be smaller, lighter, less obtrusive, and
potentially less expensive than other fully elevated transit systems. While the scale of the service
may complement the scale of the Corridor, the elevated right-of-way would interfere with viewsheds
and negatively impact the existing aesthetics of the Corridor. Monorail fails when evaluated for this
sub-criterion.

Personal Rapid Transit (PRT)

Personal rapid transit (PRT) is a technology currently under development that would provide
automated, private party point-to-point transportation along a grade-separated guideway. Headways
would be very short, and service could be operated on demand, with vehicles being summoned to a
stop by the passenger. This technology is envisioned to compete with the automobile by providing a
direct, non-stop trip between origin and destination in private vehicles for up to three passengers.
Stops could be designated at close intervals since users would not be subject to intermediate stops
after boarding. While the scale of the service may complement the scale of the Corridor, the
elevated right-of-way would interfere with viewsheds and negatively impact the existing aesthetics of
the Corridor. PRT fails when evaluated for this sub-criterion.

Environmental Justice / Social Equity Issues

This criterion evaluates the degree to which (if any) the build transportation options that are under
consideration may disproportionately negatively impact the health or environment of minority and
low-income populations. This criterion also takes into consideration the degree to which the build
transportation options may generate opportunities for the development of additional affordable
housing units, and the degree to which the transportation options would serve transit-dependent
populations.

As shown in Figure 3-1 of Technical Memorandum #2: Excisting | Future Conditions Analysis, the Corridor
is largely comprised of low- to moderate-income households, based on 2000 U.S. Census data and as
defined by the U.S. Department of Housing and Urban Development. In approximately half of the
Corridor, more than half of the households can be classified as low- to moderate-income. Ateas
where less than 35 percent of households can be characterized as low- to moderate-income are
clustered along the eastern edge of the Corridor.

Within the Corridor, the location of low- to moderate-income households is a good indication of the
location of the transit dependant population. As of 2000, this population was clustered along the
western half of the Corridor, with pockets of transit dependency along the eastern half.
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Bus

Conventional Bus

The introduction of expanded bus service within the Corridor is not likely to disproportionately
negatively affect the health or environment of minority and low-income populations. It is not
anticipated that expanded bus service who spur the creation of additional affordable housing units,
cither, but it could improve mobility options for the existing transit-dependent population.
Conventional bus service passes when evaluated for this sub-criterion.

Trolley

Like conventional buses, the introduction of trolley bus service within the Corridor is not likely to
disproportionately negatively affect the health or environment of minority and low-income
populations. The electrification of buses may very marginally improve air quality by reducing the
amount of diesel exhaust that is emitted by comparable bus systems, including conventional buses.
It is not anticipated that expanded bus service who spur the creation of additional affordable
housing units, either, but it could improve mobility options for the existing transit-dependent
population. Trolley bus service passes when evaluated for this sub-criterion.

Bus Rapid Transit
Conventional

The introduction of bus rapid transit service within the Corridor is not likely to disproportionately
negatively affect the health or environment of minority and low-income populations. It is not
anticipated that BRT service would spur the creation of a large number of additional affordable
housing units, however, industry research has shown that some BRT systems, in certain
circumstances, have had a catalytic effect on adjacent development patterns. As has occurred in rail-
based TOD, this type of development demand can be leveraged to encourage private developers to
include affordable housing units within new residential developments. The operating characteristics
of BRT would most likely result in improved access and mobility for the Corridor’s transit-
dependant population. Conventional BRT passes when evaluated for this sub-criterion.

Guided

It is unlikely that the presence of a fixed guideway BRT would result in significantly different
impacts than conventional BRT on environmental justice populations, low- to moderate-income
households, or residents of the Corridor that are transit-dependant. Guided BRT passes when
evaluated for this sub-criterion.

Light Rail Transit

Light rail service is not likely to disproportionately negatively affect the health or environment of
minority and low-income populations. Because of real estate market demand that can be catalyzed
by proximity to light rail, it can be anticipated that, with appropriate policy and regulatory support,
additional units of affordable housing may be created within the Corridor. Market factors, public
sector actions, and light rail operating characteristics will play a significant role in determining the
degree to which light rail service catalyzes affordable housing development. Light rail service would
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improve the mobility of the Corridor’s transit-dependent population. Light rail passes when
evaluated for this sub-criterion.

Modern Streetcar

Streetcar service is not likely to disproportionately negatively affect the health or environment of
minority and low-income populations. Because of real estate market demand that can be generated
for properties adjacent to streetcar service, it can be anticipated that, with appropriate policy and
regulatory support, additional units of affordable housing may be created within the Corridor.
Market factors, public sector actions, and streetcar operating characteristics will play a significant
role in determining the degree to which streetcar service catalyzes affordable housing development.
Streetcars would improve the mobility of the Corridor’s transit-dependent population. Streetcars
pass when evaluated for this sub-criterion.

Magnetic Levitation

The scale and nature of the infrastructure and equipment required to support Magl.ev service is not
likely to disproportionately negatively affect the health and environment of minority and low-income
populations. It is unlikely that Maglev will result in the creation of affordable housing because it is
a technology that does not support the development of adjacent residential uses. The long-haul
operating characteristics of Maglev will not positively impact the needs of the Corridor’s existing
transit-dependant population because it would not serve a wide variety of employment, education,
recreation, and residential activity centers. Magl.ev passes when evaluated for this sub-criterion.

Heavy Rail

Heavy rail service is not likely to disproportionately negatively affect the health or environment of
minority and low-income populations. Because of real estate market demand that can be generated
for properties adjacent to a heavy rail, it can be anticipated that, with appropriate policy and
regulatory support, additional units of affordable housing may be created within the Corridor.
Market factors, public sector actions, and heavy rail operating characteristics will play a significant
role in determining the degree to which it catalyzes affordable housing development. Heavy rail
service would improve the mobility of the Corridor’s transit-dependent population. Heavy rail
passes when evaluated for this sub-criterion.

Commuter Rail

Commuter rail service is not likely to disproportionately negatively affect the health or environment
of minority and low-income populations. Because of its operating characteristics, commuter rail is
not anticipated to catalyze the creation of affordable housing. Commuter rail service may improve
the overall mobility of the Corridor’s transit-dependent population. Commuter rail passes when
evaluated for this sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.
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Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)

The introduction of AGT service within the Corridor is not likely to disproportionately negatively
affect the health or environment of minority and low-income populations. It is not anticipated that
AGT service would spur the creation of a large number of additional affordable housing units, but
the limited pool of relevant operating AGT systems available for analysis results in generalizations
about market performance that are largely based on professional judgment. The operating
characteristics of AGT would most likely result in improved access and mobility for the Corridor’s
transit-dependant population. All three AGT systems pass when evaluated for this sub-criterion.

People Mover

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this sub-criterion.

Monorail

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this sub-criterion.

Personal Rapid Transit (PRT)

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this sub-criterion.

Impacts on Historical/Cultural Resources

This criterion determines the degree to which the build transportation options would impact historic
properties and preserve the historic character and scale of the Corridor. This criterion is especially
important because several structures and facilities of historic significance, including the State Capitol
Building and the campus of Michigan State University, are located within the Corridor, in addition to
multiple museums and cultural attractions.

Bus

Conventional Bus

Because buses currently operate within the Corridor, it is unlikely that additional conventional bus
service would strongly impact existing Corridor historic or cultural resources.  Expanded
conventional bus service would preserve the historic character and scale of the Corridor.
Conventional bus service passes when evaluated for this sub-criterion.
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Trolley

The electrification equipment that connects trolley buses to overhead power sources would not
strongly impact existing Corridor historic or cultural resources. Like conventional buses, the
introduction of electric trolley bus service would preserve the historic character and scale of the
Corridor. Trolley bus service passes when evaluated for this sub-criterion.

Bus Rapid Transit
Conventional

Because of similarities in the operating characteristics of BRT and conventional bus service, it is
unlikely that BRT service would strongly impact existing Corridor historic of cultural resources.
BRT service would preserve the historical character and scale of the Corridor. Conventional BRT
passes when evaluated for this sub-criterion.

Guided

This subtype of BRT would have a similarly minimal impact on historic and cultural resources
within the Corridor as BRT; the presence of the guideway infrastructure would not directly result in
any additional impacts, although it does not fit into the scale of the Corridor. Guided BRT passes
when evaluated for this sub-criterion.

Light Rail Transit

The operational requirements of light rail would necessitate the installation of rail tracks, overhead
power lines, and platform stations, but none of these elements would necessarily contribute to a
negative impact on the Corridor’s existing historic or cultural resources. The operating
characteristics of light rail would not negatively impact the historic character and scale of the
Corridor. LRT passes when evaluated for this sub-criterion.

Modern Streetcar

The operational requirements of streetcars would necessitate the installation of rail tracks, overhead
power lines, and platform stations, but none of these elements would contribute to a negative
impact on the Corridor’s existing historic or cultural resources. The operating characteristics of
streetcars would not negatively impact the historic character and scale of the Corridor. Streetcar
passes when evaluated for this sub-criterion.

Magnetic Levitation

The specialized equipment and infrastructure necessary for the operation of Magl.ev service may not
more negatively impact the existing historical and cultural resources that are within the Corridor
than any other mode type that is under evaluation. The operational characteristics of Maglev (scale
of equipment and service) would, however, contrast with the historical character and scale of the
Corridor. Magl.ev service fails when evaluated for the sub-criterion.
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Heavy Rail

Like Magl.ev, the equipment and infrastructure necessary to support heavy rail service would not
necessarily negatively impact existing historical and cultural resources within the Corridor, but the
operating characteristics of this mode (scale of equipment and service) do not complement the
historical character and scale of the Corridor. Heavy rail fails when evaluated for this sub-criterion.

Commuter Rail
Conventional

The installation of the tracks and stations that are necessary to support commuter rail within the
Corridor may not negatively impact existing historic and cultural resources, but the equipment and
operating characteristics of commuter rail (scale of equipment and service) do not complement the
historic character and scale of the Corridor. Conventional commuter rail fails when evaluated for
this sub-criterion.

Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this criterion. DMU
commute rail service also fails when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)

The introduction of AGT service is not likely to negatively impact the existing historical and cultural
resources within the Corridor, but the operating characteristics of the modes (elevated guideway) do
not complement the historical character and scale of the Corridor. All three AGT systems fail when
evaluated for this sub-criterion.

People Mover

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this criterion.

Monorail

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this criterion.

Personal Rapid Transit (PRT)

The technology associated with AGT considered for operation within the Corridor (People Mover,
Monorail, or PRT) does not have an impact on the performance of this mode when evaluated for
this criterion.

Fatal Flaw Options and Evaluation URS 2-42
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

Summary

Of all the modes under evaluation, Magl.ev and the three AGT modes performing most poorly
against the three Irresolvable Environmental Impacts sub-criterion. BRT was the best-performing
mode when evaluated against the three sub-criterion. The results on the evaluation are summarized
in the table below.

Table 2-5: Irresolvable Environmental Issues Evaluation Summary

Environmental Justice / Impacts on Historic / Cultural
Aesthetic Impacts Social Equity Issues Resources

Evaluation Rating Evaluation Rating Evaluation Rating
Bus service is not
likely to
disproportionately It is unlikely that
negatively impact expanded
It is unlikely that minority or low- conventional bus
expanded income service would
Conventional conv_entlonal bus ° _populatlons. _I_t may ® st_rongly impact °
service would strongly improve mobility for historic/cultural
impact Corridor transit-dependent resources. It would
aesthetics. populations, but is preserve the historic
unlikely to spur the scale and character
Bus creation of of the Corridor.
additional
affordable housing.
The_electrlflcatl(_)n The electrification
equipment required ; K
for trolley buses may equipment makes
. trolley service less
minimally detract from Same as complementary to
Trolley the visual character of [ ] ional b O] h r? : hry O]
the Corridor: trolley conventional bus. the historic character
- D of the Corridor than
service would fit into .
s conventional bus
the existing scale of service
the Corridor. '
strongly impact . : ) )
Corridor aesthetics or nggat!vely impact Itis unI|I_<er that
. minority or low- conventional BRT
affect viewsheds. . .
Median alterations income service vyould
required by center- populations. It may strongly impact
BRT Conventional qul y [ ] improve mobility for [ historic/cultural [
running BRT may .
. transit-dependent resources. It would
require tree removal, lati d he histori
but this is not populations, an preserve the historic
. may spur the scale and character
expected to disrupt - :
: creation of of the Corridor.
viewsheds or the additional
scale of the Corridor. -
affordable housing.
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Environmental Justice /
Aesthetic Impacts Social Equity Issues

Impacts on Historic / Cultural
Resources

Evaluation Rating

Evaluation Rating Evaluation Rating

Despite its guideway
infrastructure, curb-
running guided BRT is
not expected to
negatively impact the
Corridor viewshed or
scale. Like center-
running BRT, guided
center-running BRT

BRT is not likely to
disproportionately
negatively impact
minority or low-
income
populations. It may

While it is unlikely
that guided BRT
would strongly
impact

Guided - ) improve mobility for historic/cultural O]
may require med|.a.n transit-dependent resources, it would
alterations in addition lati d iy fi
to the guideway populations, an not necessarily fit
infrastructure that may spur the into the scale of the

. . creation of Corridor.
guided BRT requires. dditional
It is not expected to aff '2‘0%? housi
negatively impact the afiordable housing.
Corridor's viewshed
or scale.
Infrastructure for L.RT IS not_ likely to
e disproportionately
electrification (poles, neqatively impact
wires, and e o o Itis unlikely that LRT
substations) may . Y service would
; . income :
impact Corridor opulations. It ma strongly impact
Light Rail aesthetics; however, i?nprove mo'bilit fo): historic/cultural °
9 higher quality transit pro Y resources. It would
) ) transit-dependent S
vehicles and station opulations. and preserve the historic
facilities and pm;) spur th’e scale and character
amenities may Y Sp of the Corridor.
o creation of
mitigate these i
impacts additional
P ’ affordable housing.
Streetcar service is
Infrastructure for not likely to
electrification (poles, disproportionately It is unlikely that
wires, and negatively impact curb-running
substations) may minority or low- streetcar service
impact Corridor income would strongly
Modern Streetcar a_esthetlcs; .howeve_r, _populatlons. _I_t may |n_1pac_t ®
higher quality transit improve mobility for historic/cultural
vehicles and station transit-dependent resources. It would
facilities and populations, and preserve the historic
amenities may may spur the scale and character
mitigate these creation of of the Corridor.
impacts. additional
affordable housing.
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The highly specialized
infrastructure required
by this mode would
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Environmental Justice /

Evaluation

MagLev is not likely
to
disproportionately
negatively impact
minority or low-
income
populations. Itis

Aesthetic Impacts Social Equity Issues

Rating

Impacts on Historic / Cultural

Resources

Evaluation

MagLev may not
negatively impact
existing
historic/cultural
resources, but it

Rating

MagLev not fit the scale of the (@) unlikely to improve ® @)
h . . does not
Corridor and would mobility for transit-
. . complement the
negatively impact dependent historic scale or
Corridor aesthetics. populations, and is
- character of the
unlikely to spur the Corridor
creation of ’
additional
affordable housing.
Heavy rail is not
likely to
. . disproportionately Heavy rail may not
While heavy rail may negatively impact negatively impact
not adversely affect o =%
-0 ; minority or low- existing
existing viewsheds, . S
the required income historic/cultural
. h q populations. It may resources, but it
Heavy Rail infrastructure and O] ! - [ @)
. improve mobility for does not
scale of service do transit-dependent complement the
not complement the lati p d he P! |
existing character of populations, an istoric scale or
h may spur the character of the
the Corridor. : .
creation of Corridor.
additional
affordable housing.
Commuter rail is
not likely to
disproportionately Commuter rail may
While the scale of nggat!vely impact no_t n_egatlvely impact
: . minority or low- existing
commuter rail service . oo
S - income historic/cultural
Is disproportionate to opulations. It ma resources, but it
Conventional | the Corridor, it does ® pop .b'I' fy ® d ’ O
not negatively impact improve mobility for oes not
Commuter the aesthetics of the transit-dependent complement the
Rail Corridor populations, but is historic scale or
' unlikely to spur the character of the
creation of Corridor.
additional
affordable housing.
" Same as Same as
DMU Same as con_ventlonal O] conventional O] conventional (©)
commuter rail. . .
commuter rail. commuter rail.
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Environmental Justice / Impacts on Historic / Cultural

The elevated right-of-
way would interfere
with viewsheds and

disproportionately
negatively impact
minority or low-
income
populations. It may

Aesthetic Impacts Social Equity Issues Resources
Evaluation Rating Evaluation Rating Evaluation

A People Mover is

not likely to

A People Mover may
not negatively impact
existing
historic/cultural
resources, but it

People Mover negatively impact the © improve mobility for ® does not
existing aesthetics of transit-dependent complement the
AGT the Corridor. populations, but is historic scale or
unlikely to spur the character of the
creation of Corridor.
additional
affordable housing.
Monorail Same as People o Same as People ® Same as People
Mover. Mover. Mover.
PRT Same as People o Same as People ® Same as People

Mover.

Mover.

Mover.

Rating Definition

Mode meets criterion very well

Mode meets criterion sufficiently

®J[O][ J

Mode does not meet criterion
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Agency and Public Opposition

The Study developed several ways for members of the public and agency representatives to explore
and express opinions about Corridor transportation options. These included two meetings targeted
to Corridor business and developers, three meetings targeting the general public, and a public web
site that included online preference surveys.

Business and Developer Meetings

Public

Over 500 invitations were sent to Corridor business owners and developers to attend one of
two information and input meetings.

The first Business and Developer’s Meeting was held on Friday December 11", 2009 from
8:30 to 10:00 am at the Lansing Regional Chamber of Commerce.

The second Business and Developer’s Meeting was held on Monday December 14™ from
1:30 to 3:30 pm at the Hannah Community Center in FEast Lansing.

Each session began with an explanation of the Purpose and Need for the Study, the timeline,
explanation of FTA planning requirements including the Fatal Flaw Analysis, and
information about the Study’s web site. Participants were encouraged to view information
on different transit technologies that the Study was considering. Participants were also
encouraged to visit the six stations that each represented one of the Corridor segments, each
of which included aerial photography and a series of segment options for center-running rail,
curb-running rail, center-lane BRT and curb-lane BRT. Participants were asked to complete
comment cards, including indicating preferences and concerns.

Participants at these two meetings submitted 38 general comments that related to access and
affordability, bicycle and pedestrian issues, mode preferences and supportt, streetscape and
right-of-way issues, business and parking impacts, transit service area and connections,
transit operational details, and study process-related questions. There were also 20
expressions of support for individual segment options and two expressions of opposition.
There were also 15 other segment-based comments related to right-of-way, alighment,
bicycle accommodation and the like.

Stakeholder Meetings

Three public stakeholder meetings were held to provide information and receive input from
the public. A variety of means were used to communicate about these opportunities. They
include the web site, e-mail lists, meeting notices in neighborhood bulletins, and
advertisements in the Lansing State Journal, City Pulse, State News, The Towne Courier, and
the New Citizens Press.

The first Public Stakeholder Meeting was held at the Hannah Community Center on
Tuesday January 12, 2010 from 5:00 to 7:00 pm. There were 22 participants.

The second Public Stakeholder Meeting was held at the Foster Community Center on
Wednesday January 13", 2010. There were 30 participants.
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The third Public Stakeholder Meeting was held at the Meridian Township Hall on Thursday
January 14", 2010. There were 35 participants.

Each session began with an explanation of the Purpose and Need for the Study, the timeline,
explanation of FTA planning requirements including the Fatal Flaw Analysis, and
information about the Study’s web site. Participants were encouraged to view information
on different transit technologies that the Study was considering. Participants were also
encouraged to visit each six stations representing six Corridor segments, each of which
included aerial photography and a series of segment options for center-running rail, curb-
running rail, center-lane BRT and curb-lane BRT. Participants were asked to complete
comment cards, including indicating preferences and concerns.

Participants at these two meetings submitted 37 comments related to mode preferences and
60 general comments that related to access and affordability, bicycle and pedestrian issues,
mode preferences and support, streetscape and right-of-way issues, business and parking
impacts, transit service area and connections, transit operational details, planning and policy
concerns, and study process-related questions. There were also 54 expressions of support
for individual segment options. Participants also made 37 segment-related comments related
to right-of-way, alignhment, bicycle accommodation and the like.

Web Site

The web site for the Michigan/Grand River Avenue Transportation Study is
WWW.mIigrtrans.org.

Two online interactive exercises were created: 1) Transit Preference Survey and 2) Build
Your Own Corridor. These exercises have been online since January 5% 2010.

The online Transit Preference Survey was designed to provide information to participants on
the range of possible transit investments in the Michigan/Grand River Corridor. The Survey
included two images and information on operating characteristics, typical applications, and
costs. Participants were able to select their first, second and third choices. Anonymous
responses were forwarded to project staff.

The “Build Your Own Corridor” exercise was designed to provide members of the public an
opporttunity to explore how surface transit operations might operate along the Michigan/
Grand River Avenue Corridor. Participants were guided through a series of choices that
included mode (LRT, streetcar and BRT). The second choice involved picking a general
alignment for the mode, either in the middle of the right-of-way or along the curb. The next
choices took participants through each of the six Corridor segments where they chose
between a number of different options for use of the right-of-way (e.g., configuration of
sidewalk, parking, bike lanes, auto lanes, and boulevards/medians). Upon completion, the
unique configuration of choices was forward to project staff.
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Results from Business and Developer Meetings

Each of the modes has undergone an evaluation to determine the degree of business and developer
support or opposition to each mode at this phase of the Study. The results of this evaluation are
summarized in the table below.

Table 2-6: Business and Developer Meeting Results

Mode Rating Comments

Conventional O No comments in support of use
Bus Trolley Bus O No comments in support of use

Conventional { 9 of 11 mode comments in support of BRT or express bus
BRT Guided O No comments in support of use
LRT @ One of 11 mode comments in support of LRT
Modern Streetcar @ One of 11 mode comments in support of streetcar
MagLev O No comments in support of use
Heavy Rail O No comments in support of use
Commuter Rail Conventional O No comments in support of use

DMU O No comments in support of use

People Mover O No comments in support of use
AGT Monorail O No comments in support of use

PRT @) No comments in support of use

Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

©JIO][ J

Bus

Conventional Bus

The continued or increased use of conventional buses was not a significant topic of discussion.
There were suggestions for use of advertising and ensuring that buses are clean, user-friendly and
accessible.

Electric Trolley Bus

Electric trolley bus was not a significant topic of discussion, nor was it the subject of written
comments.
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Bus Rapid Transit
Conventional

BRT was the subject of nine generally positive comments as well as inquiries into operational and
implementation details like Intelligent Transportation System (ITS) technology, the use of electric
buses and questions related to express versus local service. In the review of segment options
between rail and BRT, participants identified 11 segment options with a BRT component versus 10
segment options with a rail component. No one expressed opposition to BRT, with the exception
that one individual expressed opposition to any BRT curb-lane option for Corridor Segment C.

Guided BRT

Guided BRT was not the subject of specific comments, though in the review of segment options
between rail and BRT, participants identified 11 segment options with a BRT component versus 10
segment options with a rail component.

Light Rail Transit

LRT was not a subject of specific comments, though in the review of segment options between rail
and BRT, participants identified 10 segment options with a rail component versus 11 segment
options with a BRT component. No one expressed opposition to LRT, with the exception that one
individual expressed opposition to any rail curb-running option for Corridor Segment A.

Modern Streetcar

Streetcar was the subject of one general comment, which suggested center-running to avoid
interruption of right-turning vehicles. In the review of segment options between rail and BRT,
participants identified 10 segment options with a rail component versus 11 segment options with a
BRT component.

MagLev
Magl.ev was not a significant topic of discussion, nor was it the subject of written comments.
Heavy Rail

Heavy Rail was not a significant topic of discussion, nor was it the subject of significant written
comments. One comment expressed positive feeling for a subway, but recognized its expense.

Commuter Rail
Conventional

Conventional Commuter Rail was not a significant topic of discussion, nor was it the subject of
written comments.

Diesel Multiple Unit (DMU)

DMU was not a significant topic of discussion, nor was it the subject of written comments.
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Automated Guideway Transit (AGT)

People Mover

People Mover was not a significant topic of discussion, nor was it the subject of written comments.
Monorail

Monorail was not a significant topic of discussion, nor was it the subject of written comments.

Personal Rapid Transit (PRT)

PRT was not a significant topic of discussion, nor was it the subject of written comments.
Results from Public Stakeholder Meetings

Each of the modes has undergone an evaluation to determine the degree of general public support
or opposition to each mode at this phase in the Study. The results of this evaluation are
summarized in the table below. With regard to preferred mode choices, participants sometimes
indicated more than one.

Table 2-7: Public Stakeholder Meeting Results

Mode Rating Comments
Conventional O No comments in support of increased use
Bus Trolley Bus O No comments in support of use
Conventional ® 12 comments in support; 4 opposed
BRT Guided BRT O One comment in support of use
LRT o 14 comments in support, with one opposed to “rail”
Modern Streetcar (] 17 comments in support, with one opposed to “rail”
Maglev O No comments in support of use
Heavy Rail O No comments in support of use
Commuter Rail Conventional O No comments in support of use
DMU O No comments in support of use
People Mover @) No comments in support of use
AGT Monorail O Two comments in support of use
PRT O No comments in support of use

Rating Definition

@ Mode meets criterion very well
® Mode meets criterion sufficiently
@) Mode does not meet criterion
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Bus

Conventional Bus

Conventional Bus was not a significant topic of discussion, nor was it a preferred mode choice of
any participant, nor was it the subject of written comments.

Electric Trolley Bus

Electric Trolley Bus was not a significant topic of discussion, nor was it a preferred mode choice of
any participant, nor was it the subject of written comments.

Bus Rapid Transit
Conventional

Among participants who indicated preferred modes, BRT was mentioned 12 out of 57 times. On
the other hand, five stated that this did not want BR.T. In the review of segment options between
rail and BRT, participants identified 35 segment options with a BRT component versus 20 segment
options with a rail component.

Guided BRT

Guided BRT was a preferred mode choice for one participant, and was not otherwise a source of
comment.

Light Rail Transit

Among participants who indicated preferred modes, LRT was mentioned 16 out of 57 times. In the
review of segment options between rail and BRT, participants identified 20 segment options with a
rail component versus 35 segment options with a BRT component. In the review of segment
options between rail and BRT, participants identified 20 segment options with a rail component
versus 35 segment options with a BRT component.

Modern Streetcar

Among participants who indicated preferred modes, streetcar was mentioned the most, with 19 out
of 57 times. In the review of segment options between rail and BRT, participants identified 20
segment options with a rail component versus 35 segment options with a BRT component. In the
review of segment options between rail and BRT, participants identified 20 segment options with a
rail component versus 35 segment options with a BRT component.

MagLev

Magl.ev was not a significant topic of discussion, nor was it a preferred mode choice of any
participant, nor was it the subject of written comments.

Heavy Rail

Heavy Rail was not a significant topic of discussion, nor was it a preferred mode choice of any
participant, nor was it the subject of written comments.
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Commuter Rail
Conventional

Conventional commuter rail was not a significant topic of discussion, nor was it a preferred mode
choice of any participant, nor was it the subject of written comments.

Diesel Multiple Unit (DMU)

DMU was not a significant topic of discussion, nor was it the subject of written comments.
Automated Guideway Transit (AGT)

People Mover

People Mover was not a significant topic of discussion, nor was it the subject of written comments.
Monorail

Among participants who indicated preferred modes, Monorail was mentioned two of out 57 times.
One individual stated that it would be too expensive at present. Otherwise, Monorail was not a
significant topic of discussion, nor was it the subject of written comments.

Personal Rapid Transit (PRT)

PRT was not a significant topic of discussion, nor was it the subject of written comments.
Input from Web Site

Results to date from the online Transit Preference Survey are shown in Table 2-8 below. To create
a weighted score given the variation of responses, each first choice selection was given a weight of
three, each second choice was given a weight of two, and each third choice was given a weight of
one.

Table 2-8: Web Site Input

. Weighted - . - . - .
Rating 1> Choice 2" Choice 3" Choice
Score
Conventional O 5 0 2 1
Bus
Trolley Bus ® 14 3 1 3
Conventional ®
BRT 21 2 3 9
Guided BRT O] 22 1 6 7
LRT o 36 7 5 5
Modern Streetcar o 68 13 13 3
MagLev O 7 1 2 0
Heavy Rail ® 23 6 1 3
Conventional @
Commuter Rail 23 6 1 3
DMU O 0 0 0 0
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2.6

AGT

. Weighted o . - . - .
Rating -~ 1 Choice 2" Choice 3" Choice
Score
People Mover ® 17 3 3 2
Monorail ® 19 4 3 1
PRT O 8 1 1 3

Rating Definition

Mode meets criterion very well

Mode meets criterion sufficiently

Ol®o|e

Mode does not meet criterion

Consistency with Local Plans and Policies

Regional and local transportation, land use and economic development goals have been developed
during the course of planning activities undertaken by the TCRPC, CATA, and local communities
(Technical Memorandum #1 summarized many of the previous planning efforts in the
Michigan/Grand River Avenue Cotridor). Following are some of the major goals from relevant

planning documents.

Transportation and Mobility Goals

Improved transit service efficiency along the corridor currently served by CATA’s Route 1
(Transit Development Plan, TCRPC, 2008)

Reduced traffic congestion (Regional 2035 Transportation Plan, TCRPC, 2008)

Improved transportation safety on MSU’s campus, in particular pedestrian safety by reducing
automobile trips on the main campus (MSU, 2007)

Reduced parking in downtown East Lansing (Parking System Master Plan, City of East

Lansing, 20006)

Additional non-motorized pathways along the Michigan - Grand River Avenue Corridor to
make bicycling and walking safe (Non-motorized Master Plan, City of East Lansing, 2000)

Expanded use of alternate modes of transportation (Regional 2035 Transportation Plan,

TCRPC)
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Land Use and Development Goals

Improvements to the walkability and economic vitality of the Michigan Avenue business
district through the City of Lansing, Lansing Township, and City of East Lansing (Michigan
Avenue Corridor Conceptual Development Plan, 2009)

Better and safer pedestrian/bike connections along the Michigan - Grand River corridor,
with a particular focus on connections across the Corridor between the MSU campus and
off-campus (Comprebensive Plan, City of East Lansing, 2000)

Targeted growth within existing urban areas of the region, including the preservation of
agricultural land and open space (Long Range Transportation Plan, TCRPC, 2008)

Economic Development Goals

Revitalization of the urban commercial corridor through Lansing and East Lansing (Michigan
Avenue Corridor Conceptual Development Plan, 2009)

Broader customer base for businesses along the Michigan - Grand River Avenue Corridor
(Michigan Avenne Corridor Conceptual Development Plan, 2009)

Investment in the downtown and East Village areas as key development nodes (Comprehensive
Plan and East V'illage Master Plan, City of East Lansing, 2006)

Supportt of the region’s educational, cultural, tourism, and governmental institutions, which
continue to drive employment and growth in the region (LEAP, 2009)

Transportation & Mobility Goals

Each of the modes has undergone an evaluation to determine the degree to which each would meet
the stated transportation and mobility goals for the Corridor, which include improvements to traffic
congestion, transit efficiency, and pedestrian/bicycle safety. The results of this evaluation are
summarized in the chart below.

Table 2-9: Transportation & Mobility Goals

Comments
Conventional O] Unlikely to significantly change mobility
Bus Trolley Bus O] Unlikely to significantly change mobility
Conventional { ] Would improve travel times for trips
BRT Guided { ] Would improve travel times for key trips
LRT o Would improve travel times for key trips
Modern Streetcar @ Unlikely to improve travel times Corridor-wide
MagLev O Unlikely to meet travel demands throughout Corridor
Heavy Rail { Would improve travel times for key trips
Commuter Rail Conventional O] Would link key nodes but not entire Corridor
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Comments
DMU O] Would link key nodes but not entire Corridor
People Mover O Unlikely to improve service Corridor-wide
AGT Monorail O] Would improve travel times for key trips
PRT ® Would improve travel times for key trips

Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

Ol®o|e

Bus

Conventional Bus

Conventional bus service currently operates regularly along the Corridor with short headways during
both its weekday and weekend service periods. While additional bus service may improve the level
of service in the Corridor through shortened headways and the addition of routes, it is unlikely to
significantly change mobility levels or attract riders away from other modes. Conventional bus
service passes the evaluation for this sub-criterion.

Electric Trolley Bus

It is unlikely that the propulsion equipment required for trolley bus service would more significantly
impact mobility patterns more than expanded and improved conventional bus service. Trolley bus
service passes when evaluated for this sub-criterion.

Bus Rapid Transit
Conventional

BRT service is typically considered an upgrade from conventional bus service. Implementation of
BRT would be likely to result in decreased average trip times, more comfortable vehicles, and higher
passenger capacity than existing conventional bus service. These service enhancements would help
to advance transportation and mobility goals because BRT implementation would improve the
efficiency of transit and provide an alternative mode that is more competitive with the automobile
than conventional bus service. BRT services passes when evaluated for this sub-criterion.

Guided BRT

Guided BRT operates in a specialized fixed guideway that allows comparatively higher-speed
operations. Similar to conventional BRT, this mode would be considered an upgrade from existing
transit service in the Corridor, and would improve the efficiency of transit while providing an
alternative mode that is more competitive with the automobile than conventional bus service.
Guided BRT passes when evaluated for this sub-criterion.
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Light Rail Transit

LRT vehicles are powered by a catenary and would operate on at-grade tracks that are primarily
separated from the roadway. This mode would provide comparatively faster travel times than bus
service, would improve passenger comfort, and increase passenger capacity. This would achieve
Corridor goals for improved transit efficiency and upgraded alternative transportation modes. LRT
passes when evaluated for this sub-criterion.

Modern Streetcar

Streetcars, like LRT, are powered by an overhead wire. As compared to LRT, however, streetcars are
comparatively smaller capacity vehicles that operate at comparatively shorter headways to more
closely-spaced stations. Streetcars operate on at-grade tracks that can run in mixed-traffic. This
mode makes frequent stops and travels at low speeds, making its operations more similar to bus
service than LRT (but with more comfortable and reliable service than conventional bus service).
This would achieve Corridor goals for improved transit efficiency and upgraded alternative
transportation modes. Streetcars pass when evaluated for this sub-criterion.

MagLev

Magl.ev service would operate along a fully grade-separated right-of-way within the Corridor.
Although this service would operate at high speeds, it would likely not service a sufficient number of
stations at key Corridor destinations to allow for a significant ridership improvement over the
current local bus service. It is also unlikely that a Magl.ev service would attract a wide customer
base. Magl.ev fails when evaluated for this sub-criterion.

Heavy Rail

Heavy rail service would operate along fully grade-separated tracks, which would decrease Corridor
transit trip travel time and improve the attractiveness of transit to choice riders. This would help to
achieve the transportation goal of improving transit efficiency and providing upgraded alternative
modes in the Corridor. Heavy rail passes when evaluated for this sub-criterion.

Commuter Rail

Commuter rail, like heavy rail, operates on grade-separated tracks, but typically has fewer stops and
operates at higher speeds than heavy rail, with service structured around peak-period commuter
travel demand. Commuter rail service would meet the stated goals of increasing transit travel speeds
within the Corridor while reducing auto congestion. Commuter rail passes when evaluated for this
sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Fatal Flaw Options and Evaluation URS 2-57
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

Automated Guideway Transit

AGT systems are typically composed of driverless, automated transit vehicles that operate on
specialized guideways that are grade-separated and typically elevated.

People Mover

A People Mover would operate on an elevated guideway, with low average speeds and frequent
stops at multiple destinations. This mode would likely improve the attractiveness of transit for short
trips between close destinations, but not significantly improve the attractiveness of transit for travel
the length of the Corridor. People Movers fail when evaluated for this sub-criterion.

Monorail

A monorail would operate on a specialized elevated guideway with similar operating characteristics
to heavy rail service. This service would improve the effectiveness of transit by reaching multiple key
destinations throughout the Corridor with travel times that are shorter than those experienced on a
conventional bus. Monorail passes when evaluated for this sub-criterion.

Personal Rapid Transit (PRT)

PRT would provide point-to-point trips along a separate guideway within the Corridor. The service
would operate on demand, which, when combined with the point-to-point service characteristic,
would result in reduced travel times, as compared to conventional bus service. PRT passes when
evaluated for this sub-criterion.

Land Use and Development Goals

Key land use and development goals for the Corridor include a focus on the redevelopment of
existing urban areas within the Corridor, as well as a focus on the creation of new patterns of
development that encourage a walkable, pedestrian-oriented environment. In cities across the
country, transit system investment has proven to be a powerful tool in guiding a higher-density,
mixed-use pattern of land use and development activity. The project participants within the
Corridor are presented with a unique opportunity to fundamentally shape the future growth and
development patterns of the Corridor for decades to come through the transit system planning and
implementation process. Each of the modes has been evaluated for its ability to meet the stated
land use and development goals of the municipalities and key planning stakeholders within the
Corridor.
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Table 2-10: Land Use and Development Goals

Comments

BUs Conventional O] Unlikely to impact land use/development
Trolley Bus O] Unlikely to impact land use/development
BRT Conventional O] May support land use goals
Guided BRT O] May support land use goals
LRT [ ] Would support land use goals
Modern Streetcar ® Would support land use goals in some portions
Maglev @) Unlikely to support land use goals
Heavy Rail ® Typically supports higher urban densities
Commuter Rail Conventional ® May support land use goals
DMU O] May support land use goals
People Mover O Unlikely to support land use goals throughout Corridor
AGT Monorail O] May support land use goals
PRT O Unlikely to support land uses

Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

Ol®le

Bus

Conventional Bus

Conventional bus service currently operates regularly within the Corridor with short headways
during both its weekday and weekend service periods. While additional bus service may improve the
level of service in the Corridor, it is a mode that has not proven successful in significantly altering
land use and development trends. Conventional bus service passes when evaluated for this sub-
criterion.

Electric Trolley Bus

It is unlikely that the propulsion equipment required for trolley bus service would more significantly
impact land use and development patterns more than expanded and improved conventional bus
service. Trolley bus service passes when evaluated for this sub-criterion.

Bus Rapid Transit
Conventional

BRT service would be an upgrade from existing conventional bus service within the Corridor, and
could support the continued development of a mixed-use commercial district at key nodes through
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the Corridor. Because BRT is a comparatively new technology, it has a smaller track record of
success in catalyzing transit-oriented development than heavy rail and LRT, but may hold potential
to guide land use and development patterns. Conventional BRT service passes when evaluated for
this sub-criterion.

Guided BRT

Guided BRT operates in a specialized fixed guideway that allows comparatively higher-speed
operations. Similar to conventional BRT, this mode would be considered an upgrade from existing
transit service in the Corridor, and could likely be used to guide land use and development patterns.
Guided BRT passes when evaluated for this sub-criterion.

Light Rail Transit

LRT vehicles are powered by a catenary and would operate on at-grade tracks that are primarily
separated from the roadway. LRT has an extensive track record of success in catalyzing transit-
oriented development, and could be expected to support infill development and redevelopment
around station locations throughout the Corridor. LRT passes when evaluated for this sub-criterion.

Modern Streetcar

Streetcars, like LRT, are powered by an overhead wire. As compared to LRT, however, streetcars are
comparatively smaller capacity vehicles that operate at comparatively shorter headways to more
closely-spaced stations. Streetcars operate on at-grade tracks that can run in mixed-traffic. This
mode makes frequent stops and travels at low speeds, but has catalyzed significant development
activity within existing urban districts, particularly in Portland, OR and Seattle, WA. Streetcars pass
when evaluated for this sub-criterion.

MagLev

Magl.ev service would operate along a fully grade-separated right-of-way within the Corridor. Due
to the heavy infrastructure and long distances between stations, this service would likely be
inconsistent with the redevelopment goals that are focused on urban infill redevelopment. Maglev
fails when evaluated for this sub-criterion.

Heavy Rail

Heavy rail service would operate along fully grade-separated tracks through the Corridor. Heavy rail
transit service supports the high-density land uses in major cities such as New York, Chicago, and
Washington, D.C. The implementation of heavy rail service within the Corridor would support
some of the land use and development goals, but may not foster as active a street life as an at-grade,
smaller-scale transit investment such as BRT, LRT, and streetcar. Heavy rail passes when evaluated
for this sub-criterion.

Commuter Rail

Commuter rail operates on a grade-separated railway similar to heavy rail, but would have
comparatively fewer stops and operate at comparatively higher speeds. Also, service would be
specifically structured to meet peak-period commuter travel demands. Commuter rail has been
shown to foster transit-oriented development patterns in some locations, even though the heavy
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equipment involved with this mode and its typical location within existing freight rail corridors can
discourage investment in parcels directly adjacent to the rail right-of-way. Commuter rail passes
when evaluated for this sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Diesel Multiple Unit (DMU)

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Automated Guideway Transit (AGT)

AGT systems are typically comprised of driverless, automated transit vehicles that operate on
specialized guideways that are grade-separated and typically elevated.

People Mover

A People Mover would operate on an elevated guideway, with low average speeds and closely-
spaced stations. Due to its elevated trackage, this transit mode is not typically associated with street-
level redevelopment, and would not necessarily support the land use and development patterns that
have been planned for the Corridor. People Movers fail when evaluated for this sub-criterion.

Monorail

A Monorail system would operate on a specialized elevated guideway with similar operating
characteristics to heavy rail service. Like heavy rail, the introduction of an elevated guideway may
detract from the creation of a vibrant street life that supports a walkable pedestrian district.
Monorail passes when evaluated for this sub-criterion.

Personal Rapid Transit (PRT)

PRT would provide point-to-point trips along a separate guideway within the Corridor. The service
would operate on demand, which, when combined with the point-to-point service characteristic,
would result in reduced travel times, as compared to conventional bus service. This service would
not be expected to support land use and development. PRT fails when evaluated for this sub-
criterion.

Economic Development Goals

Transit system investment can be leveraged for broader economic development by connecting key
economic clusters in a region, linking residents with jobs, and by directing job growth to major
development nodes. Within the Corridor, the key economic development goals are to revitalize
existing commercial areas, direct investment to high-density nodes, and support continued growth in
key industries (education, health care, government services). Each of the modes has been evaluated
for their ability to meet the stated economic development goals for the Corridor.
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®
Table 2-11: Economic Development Goals

Mode Rating Comments
Bus Conventional O] Unlikely to impact economic development

Trolley Bus O] Unlikely to impact economic development

Conventional O] May support economic development
BRT Guided BRT O] May support economic development
LRT [ ] Would support economic development
Modern Streetcar ® Would support economic development in some portions
MagLev @) Unlikely to support economic development
Heavy Rail o Would support economic development
Commuter Rail Conventional ® May support economic development

DMU O] May support economic development

People Mover O Unlikely to support economic growth corridor-wide
AGT Monorail O] May support economic development

PRT O Unlikely to support economic development

Rating Definition

Mode meets criterion very well
Mode meets criterion sufficiently
Mode does not meet criterion

®JIO][ J

Bus

Conventional Bus

Conventional bus service currently operates regularly within the Corridor with short headways
during both its weekday and weekend service periods. While additional bus service may improve the
level of service in the Corridor, it is unlikely to significantly change broader economic development
trends because it will not affect existing mobility patterns to better link residents with jobs or
effectively catalyze private sector investment. Conventional bus service passes when evaluated for
this sub-criterion.

Electric Trolley Bus

It is unlikely that the propulsion equipment required for trolley bus service would more significantly
impact economic development patterns more than expanded and improved conventional bus
service. Trolley bus service passes when evaluated for this sub-criterion.
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Bus Rapid Transit
Conventional

BRT service would be an upgrade from existing conventional bus service within the Corridor, and
could support the continued development of a mixed-use commercial district at key nodes through
the Corridor. The improved levels of service that would result from BRT would also foster
improved connections to jobs for the residents and students within the Corridor. BRT passes when
evaluated for this sub-criterion.

Guided BRT

Guided BRT operates in a specialized fixed guideway that allows comparatively higher-speed
operations. Similar to conventional BRT, guided BRT service could support the continued
development of a mixed-use commercial district at key nodes through the Corridor. The improved
levels of service that would result from BRT would also foster improved connections to jobs for the
residents and students within the Corridor. Guided BRT passes when evaluated for this sub-
criterion.

Light Rail Transit

LRT vehicles are powered by a catenary and would operate on at-grade tracks that are primarily
separated from the roadway. LRT has an extensive track record of success in catalyzing transit-
oriented development, and could be expected to support infill development and redevelopment
around station locations throughout the Corridor. LRT passes when evaluated for this sub-criterion.

Modern Streetcar

Streetcars, like LRT, are powered using an overhead wire. The vehicles would likely operate on rails
installed at-grade and would be likely to operate in mixed traffic through much of the alignhment.
Streetcars have been part of a successful central business district revitalization strategy in many
cities, and can function as circulators that link major employers, tourist sites and entertainment
districts. Streetcars pass when evaluated for this sub-criterion.

MagLev

Magl.ev service would operate within a fully grade-separated right-of-way along the Corridor.
Although this service may improve the attractiveness of downtown Lansing as an employment
center, the heavy infrastructure, high rates of speed, and long distances between stations are
inconsistent with current redevelopment goals that focus on catalyzing urban infill redevelopment
activity. Magl.ev service fails when evaluated for this sub-criterion.

Heavy Rail

Heavy rail service would operate in fully grade-separated tracks through the Corridor. Heavy rail
transit supports the high-density land uses in major cities such as New York, Chicago, and
Washington, D.C. Because economic development for the corridor is focused on continuous,
smaller-scale redevelopment nodes, the density of scale and development that is associated with
heavy rail service would not necessarily correspond to the patterns of development envisioned for
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the Corridor. Because it could be used to catalyze economic development, however, heavy rail
passes when evaluated for this sub-criterion.

Commuter Rail

Commuter rail operates on a grade-separated railway similar to heavy rail, but would have
comparatively fewer stops and operate at comparatively higher speeds. Also, service would be
specifically structured to meet peak-period commuter travel demand.  These operating
characteristics may not be best suited to support the smaller-scale, nodal pattern of development
that has been envisioned for the Corridor, but commuter rail service could connect residents to
employment opportunities and encourage investment at high-density nodes. Commuter rail passes
when evaluated for this sub-criterion.

Conventional

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Diesel Multiple Unit

The technology associated with commuter rail within the Corridor (conventional versus DMU) does
not have an impact on the performance of this mode when evaluated for this sub-criterion.

Automated Guideway Transit

AGT systems are typically comprised of driverless, automated transit vehicles that operate on
specialized guideways that are grade-separated and typically elevated.

People Mover

A People Mover would operate on an elevated guideway, with low average speeds and closely-
spaced stations. While this type of system typically functions as a circulator, the scale of service
within the Corridor would not be sufficient enough to drive economic development. People
Movers fail when evaluated for this sub-criterion.

Monorail

A Monorail system would operate on a specialized elevated guideway, with similar operating
characteristics to heavy rail service. The operating characteristics and scale of service would connect
residents with employment opportunities and may encourage development at higher-density nodes.
Monorail passes when evaluated for this sub-criterion.

Personal Rapid Transit (PRT)

PRT would provide point-to-point trips along a separate guideway within the Corridor. The service
would operate on demand, which, when combined with the point-to-point service characteristic,
would result in reduced travel times, as compared to conventional bus service. While this type of
system typically functions as a circulator, the scale of service within the Corridor would not be
sufficient enough to drive economic development. PRT fails when evaluated for this sub-criterion.
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3.0 PART TWO: SEGMENT/ALIGNMENT EVALUATION
3.1 Introduction

For the purposes of this Study, the Corridor has been divided into six segments to facilitate the
development of conceptual options that could achieve the study’s Goals and Objectives. (Segment
options are illustrated on the following pages.) Within each of the transit options, multiple
configurations for accommodating autos, transit, pedestrians and bicyclists have been developed for
each of the six segments to allow for the consideration of the broadest range of alternatives during
this Fatal Flaw Analysis. Following this part of analysis, the remaining modes and alignments will be
subjected to a more refined level of analysis during the Detailed Evaluation of Alternatives phase.
The best-performing mode resulting from that level of analysis will be designated as the Locally
Preferred Alternative.

Based on the outcome of Part1 of this Fatal Flaw Analysis, three Build alternatives are
recommended to be carried forward into evaluation in Part 2: BRT, streetcar, and LRT. Part 2 of
the Fatal Flaw Analysis has evaluated each of the segment options against the following criteria:
impact on potential traffic volumes, impacts on potential traffic flow, and stakeholder feedback.

These three criteria were chosen because the Corridot’s unique characteristics—the fluctuating
width of the right-of-way, variety of land use and development patterns, and its role as a major east-
west connector. These characteristics require a transit system investment that is particularly sensitive
to the environment in which it is operating, and the resulting evaluation criteria were defined for
their ability to help differentiate between alignments and determine which would be most feasible
and appropriate to implement within the unique environment of the Corridor.

As in Part 1, these alignments were evaluated against a three-tier scale:

Rating Definition

( Mode meets criterion very well
® Mode meets criterion sufficiently
O Mode does not meet criterion

Modes that scored in the highest category (“mode meets criterion very well”) were awarded two
points, modes that scored in the middle category (“mode meets criterion sufficiently”) were awarded
one point, while modes that scored in the lowest category (“modes does not meet criterion”) were
awarded no points. Following the completion of the evaluation, points were tallied, and those
modes that were awarded at 50 percent of the possible points (7 out of 14 possible points) are
recommended to be carried forward into the Detailed Evaluation of Alternative stage.

Details of Part 2 Fatal Flaw evaluation are discussed in Sections 3.2 through 3.4 of this report, and
summary evaluations with scoring results are available in Appendix A: Evaluation Matrix. The
Corridor segments and alignment options are shown below in Figures 3-1 through 3-6.

Fatal Flaw Options and Evaluation URS 3-1
Final March 5, 2010



Segment E Options: E.

Michigan Ave. "

Lansing

Capitol
Cedar/Larch
Pennsylvania

+4 auto lanes plus
center turn lane

+ No parking
+ No bike lanes

OPTION 1

-2 auto lanes
« No parking

- Bike lanes next to
curl

« Bus lanes shared with
eft turns

US-127

« Bikes lanes

« More frequent
bus service

« Other
enhancements

CENTER LANE
OPTION 2

+2 auto lanes -
«No parking

« Bike lanes next to
curb

OPTION 3

Harrison

0
0 0
0 0
0 0
0 0
0 0
0

I‘:
Okemos

Segment E @’b‘s
100’ R.O.W.
Typical

Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e LRT/Streetcar tracks (highlighted salmon color with tracks)
e \Vehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
e Sidewalks (gray with pedestrian symbol)
e Medians and boulevard (green)

Please note...

e That segment options have different tradeoffs. Not all uses can fit within
the existing right-of-way of all segments.

e That bike lanes/paths not shown are proposed for nearby parallel road(s).
e That the location of transit (curb/center) impacts other uses of the roadway.

CURB LANE

OPTION 1 OPTION 2

——.

E

+ 2 auto lanes plus center

-2 auto lanes

+4 auto lanes
- No parking «No parking turn fane
- Bike lanes next to « Bike lanes next to +No parking
curb curb - Bike lanes next to bus
« Bus lanes shared with Bl
right turns

CENTER RUNNING
OPTION 1

«4 auto lanes

«No parking

+ Bike lanes next to

curb

URS ...

ROW Source: MDOT Official Right-of-Way Mapping

CURB RUNNING
OPTION 1 OPTION 2

« 2 auto lanes plus
center turn lane

«No parking
« Bike lanes next to
LRT

«4 auto lanes

«No parking

« Bike lanes next to
LRT

Segment E Options: E. Lansing

between River and Hagadorn

Figure 3.5



Segment D Options: E. Lansing

| | | Michigan Ave. " |
© N <
sl s 5 o 2
g s\ 3 3 5 g g
ol g 50§
U 0 o
J o H %
I
0 0
0 0 @
o
00 g 2
71" R.O.W.
Typical

Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e LRT/Streetcar tracks (highlighted salmon color with tracks)
e \Vehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
e Sidewalks (gray with pedestrian symbol)

EEEE—— T T S e Medians and boulevard (green)
« 4 auto lanes plus - Bikes diverted to Please note...
center turn lane parallel road(s) e That segment options have different tradeoffs. Not all uses can fit within
- No parking -lk\)/ll?ref;sguent the existing right-of-way of all segments.
-No bike lanes ot e That bike lanes/paths not shown are proposed for nearby parallel road(s).
enhancements e That the location of transit (curb/center) impacts other uses of the roadway.

CENTER LANE CURB LANE
OPTION 1 OPTION 2 OPTION 1 OPTION 2

+2auto lanes «2 auto lanes plus center -2 auto lanes - 2 auto lanes plus center turn

- No parking turn lane - No parking lane

- Bike lane next to curb +No parking . Bike lane next to curb +No parking

« Bus lanes shared with « Bike lane next to bus lane . Bus lanes shared with . Bike lane next to bus lane
left turns « Additional R.O.W. needed right turns - Additional R.O.W. needed

CENTER RUNNING CURB RUNNING
OPTION 1 OPTION 1 OPTION 2

I I — —
+2auto lanes -2auto lanes - 2 auto lanes plus center
«No parking - No parking turn Iang

« Bike lanes next to curb « Bike lane next to LRT 2 N.O parking

« Additional RO.W. needed . Additional ROW. needed 0 B|ke.lfane next to LRT

« May require roundabouts - Additional R.O.W. needed

URS ... Segment D Options: E. Lansing

. . between Bogue and River
ROW Source: MDOT Official Right-of-Way Mapping

Figure 3.4



Segment C Options: East Lansing

| | | Michigan Ave. "
g o8| p 120" R.O.W.
5 - 2 Typical c
g i S
$ S
£
g
g &
Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e LRT/Streetcar tracks (highlighted salmon color with tracks)
e VVehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
_ e Sidewalks (gray with pedestrian symbol)
e Medians and boulevard (green
—— (green)
«5 auto lanes « Bike lanes Please note...
«No parking - More frequent e That segment options have different tradeoffs. Not all uses can fit within
- No bike lanes bus service the existing right-of-way of all segments.
.(e)rmg:\cements e That bike lanes/paths not shown are proposed for nearby parallel road(s).

e That the location of transit (curb/center) impacts other uses of the roadway.

CENTER LANE CURB LANE
OPTION 1 ~ OPTION 2 OPTION 3 OPTION 1 OPTION 2 OPTION 3

]
+4 auto lanes «2auto lanes +4 auto lanes + 2 auto lanes -2 auto lanes «4 auto lanes
«No parking «No parking « No parking «No parking - No parking «No parking
+ Bike lanes next - Bike lanes next + Shared bike / ped path - Bike lanes next to « Bike lanes next to « Shared bike/ped
to curl to curb on south side bus lanes bus lane p%th on sout|
«Reversible lane in side
median

CENTER RUNNING CURB RUNNING
OPTION 1 OPTION2  OPTION3  OPTION4  OPTION5  OPTION6 OPTION1  OPTION2  OPTION3

4 auto lanes -2 auto lanes -4 auto lanes -4 auto lanes -4 auto lanes «2 auto lanes -4 auto lanes «2 auto lanes -4 auto lanes

«No parking «No parking «No parking «No parking - No parking « No parking - No parking «No parking - No parking
« Bike lanes next « Bike lanes next « Bike lanes next « Shared bike / « Shared bike / + Bike lanes next « Bike lanes next « Bike lanes next « Shared bike /
to curb to curb to curb ped path on ped path on to cur to curl to curl ped path on
south side south side . Reversible lane south side
in median

URS ... Segment C Options: East Lansing

- ' between Harrison and Bogue
ROW Source: MDOT Official Right-of-Way Mapping

Figure 3.3



Segment B Options: E. Lansing/Lansing Twp.

Michigan Ave.

Capitol
Cedar/Larch
Pennsylvania

ocooooo

«6 auto lanes « Bike lanes
+ No parking « More frequent
+No bike lanes bus service
« Other
enhancements

CENTER LANE

OPTION 1 OPTION 2 OPTION

+4 auto lanes «2 auto lanes

200’ R.O.W.
Typical

<4 auto lanes

Harrisol
(el

Bogue

0
0

Hagadorn

@
<
=

g

[¢]

Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e LRT/Streetcar tracks (highlighted salmon color with tracks)
e Vehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
e Sidewalks (gray with pedestrian symbol)
e Medians and boulevard (green)

Please note...

e That segment options have different tradeoffs. Not all uses can fit within
the existing right-of-way of all segments.

e That bike lanes/paths not shown are proposed for nearby parallel road(s).

e That the location of transit (curb/center) impacts other uses of the roadway.

CURB LANE

3 OPTION 2

OPTION 1 OPTION 3

e

s N o
«4 auto lanes «4 auto lanes

-4 auto lanes
« No parking « No parking - No parking « No parking - No parking - No parking
. Bikeblanes nextto . Bik%Ianes next to « Bike lanes next to curb « Bike lanes next to bus - Bike lanes next to buslane - Bike lanes next to bus lane
curl cur ane

CENTER RUNNING
OPTION 1 OPTION 2

«4 auto lanes
« No parking

« Bike lanes next to
curb

+4 auto lanes
« No parking

« Bike lanes next to
curb

« Narrow median provides area
for potential development

« Reversible lane in median - Narrowed median provides

area for potential development

CURB RUNNING
OPTION 1 OPTION 2

«4 auto lanes
« No parking
« Bike lanes next to LRT

«4 auto lanes

« No parking

« Bike lanes next to LRT

« Reversible lane in median

URS [....

ROW Source: MDOT Official Right-of-Way Mapping

Segment B Options: E. Lansing/Lansing Twp.

between US-127 and Harrison

Figure 3.2



Segment A Options: Downtown Lansing

& 99’ rR.O.W. !
2l Typical !
& 0

0

Cedar/Larch
Harrison
Bogue

Hagadorn

Segment A
g
s &
Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e L RT/Streetcar tracks (highlighted salmon color with tracks)
e Vehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
e Sidewalks (gray with pedestrian symbol)
e Medians and boulevard (green)
«4 auto lanes plus « Bikes diverted to Please note...
center turn parallel road(s) e That segment options have different tradeoffs. Not all uses can fit within
- Parking on both sides - More frequent bus the existing right-of-way of all segments.
- No bike lanes service e That bike lanes/paths not shown are proposed for nearby parallel road(s).

- Otherenhancements e That the location of transit (curb/center) impacts other uses of the roadway.

CENTER LANE CURB LANE
OPTION 1 OPTION 2 OPTION 3 OPTION 1

el — i
Pre pu < «ii

i im e
im - : -
- - e Tm =
=l '

= J
[ = -
— I = I
+4auto lanes + 2 auto lanes «4 auto lanes +4 auto lanes
- No parking - Parking both sides « Parking on south side «No parking
« Bike lanes next to exceptrush hour only « Bike lanes next to
cur - Bike lanes on parallel « Bike lanes on parallel bus lanes
road(s road(s

CENTER RUNNING CURB RUNNING
OPTION 1 OPTION 2

e

+4 auto lanes +4 auto lanes «4 auto lanes
«No parking « Parking on south side «No parking
« Bike lanes next to o'nly « Bike lanes next to LRT
curb « Bike lanes on parallel
road(s)

URS ... Segment A Options: Downtown Lansing

between Capitol and US-127

ROW Source: MDOT Official Right-of-Way Mapping

Figure 3.1



Segment F Options: Meridian Township

Michigan Ave. "

Capitol
UsS-127

Cedar/Larch
Pennsylvania

-4 auto lanes plus - Bikes lanes
center t{,lrn lane - More frequent
- No parking bus service
« Bike lanes shared « Other
enhancements

CENTER LANE
OPTION 1 OPTION 2

- . ko

OPTION 3 OPTION 1

Harrison

Bogue

Hagadorn

110’ R.O.W.
Typical

ocooooooo

Segment Option Key:
e Bus lanes (highlighted yellow with diamond symbol)
e LRT/Streetcar tracks (highlighted salmon color with tracks)
e VVehicle lanes (black pavement with dashed white striping)
e Center turning lanes (black pavement with yellow striping)
e Bike lanes
= On-street striped lane (solid white striping with bike symbol)
= Off-street path next to sidewalk (gray with bike symbol)
e Parking lane (black pavement with white hash marks)
e Curbs (thick white line)
e Sidewalks (gray with pedestrian symbol)
e Medians and boulevard (green)

Please note...

e That segment options have different tradeoffs. Not all uses can fit within
the existing right-of-way of all segments.

e That bike lanes/paths not shown are proposed for nearby parallel road(s).

e That the location of transit (curb/center) impacts other uses of the roadway.

CURB LANE

OPTION 2 OPTION 3

——

4 auto lanes

+4auto lanes +4 auto lanes «4 auto lanes +4autolanesin -4auto lanes
+No parking «No parking - No parking - No parking gsprﬁarggared with - No parking
« Bike lanes next to + Bike lanes next to « Shared bike / ped « Bike lanes next to ; « Shared bike / ped
cur curb path 2 bus lane +No parking path P
+ Shared bike / ped
path

CENTER RUNNING
OPTION 1

OPTION 2

CURB RUNNING
OPTION 2

-

OPTION 3

OPTION 1

; -
A—
}.-. =

-
-
(]
-
-

<4 auto lanes +4 auto lanes «4 auto lanes -4 auto lanes plus -4 auto lanes plus
+ No parking -No parking - No parking center turn lane center turn lane
« Bike lanes next to « Shared bike / ped « Shared bike / ped : N‘o parking *No parklr-lg
curb path path . Eg(_re lanes next to . Sh%:ed bike / ped
pa

URS ...

ROW Source: MDOT Official Right-of-Way Mapping

Segment F Options: Meridian Township

Figure 3.6



Michigan/Grand River Avenue
Transportation Study

3.2 Potential Traffic Volumes

Three different government agencies have jurisdiction over the study Corridor: the City of Lansing
has jurisdiction of Michigan Avenue from Capital Avenue to Highland Avenue, the City of East
Lansing has jurisdiction of Michigan Avenue from Highland Avenue to M-43 (Grand River
Avenue), and the Michigan Department of Transportation (MDOT) has jurisdiction of all of M-43
(Grand River Avenue) within the study Corridor. Parts of this Corridor have a narrow right-of-way
(ROW), so some of the possible transit options involve replacing vehicular travel lane(s) with transit-
only travel lane(s). Additionally, some of the options impact on-street parking and include separate
facilities for pedestrian and bicycle traffic.

The purpose of this section is to analyze the roadway capacity of the various segments of the study
Corridor to determine if the implementation of the cross-section options for the various segments
would cause the vehicular traffic to operate at a poor Level of Service (defined below in “Existing
(2005) Traffic Conditions”). This analysis will help determine if any of the cross-section options put
forth for the various Corridor segments should be removed from further levels of analysis.

In future phases of this Corridor study, after the number of options is narrowed down, left-turning
vehicular movements and parcel access along the Corridor will be more thoroughly investigated.
Pedestrian facilities will also be discussed during a future phase of the Corridor study, as there are a
particularly high number of pedestrians adjacent to the Michigan State University (MSU) campus
(Segments C, D, and E). In addition, transit ridership will be discussed during a future phase
because it is expected that there will be some amount of travel mode shift from vehicles to transit
and non-motorized modes in the future along the study Corridor.

Average Daily Traffic (ADT) Comparison by Segment

The study area for this project was Michigan Avenue in Lansing, from Capitol Avenue to M-43
(Grand River Avenue), as well as M-43 (Grand River Avenue) from Michigan Avenue to Marsh
Road. The study Corridor was divided into six different segments, as follows:

e Segment A: Michigan Avenue from Capitol Avenue to US-127
e Segment B: Michigan Avenue from US-127 to Harrison Avenue

e Segment C: Michigan Avenue from Harrison Avenue to M-43 (Grand River Avenue) and M-
43 (Grand River Avenue) from Michigan Avenue to Bogue Street

e Segment D: M-43 (Grand River Avenue) from Bogue Street to River Street
e Segment E: M-43 (Grand River Avenue) from River Street to Hagadorn Road
e Segment F: M-43 (Grand River Avenue) from Hagadorn Road to Marsh Road

The study Corridor segments are also shown below in Figure 3-7.
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SEGMENT A
MICHIGAN AVE FROM
CAPITOL TO US-127

SEGMENT B
MICHIGAN AVE FROM
US-127 TO HARRISON

SEGMENT C
MICHIGAN AVE FROM
HARRISON TO GRAND RIVER
&

GRAND RIVER FROM
MICHIGAN TO BOGUE

SEGMENT D
GRAND RIVER FROM
BOGUE TO RIVER

oft

125ft 3501t

700ft

1400ft

D SEGMENT E

GRAND RIVER FROM
RIVER TO HAGADORN

HAGADORN TO WASHINGTON HEIGHTS

SEGMENT F
GRAND RIVER FROM

Corridor Segment Map
Figure 3.7

M:\PROJECTS\ 316810628\CADD\CATA CADD\FIGURE 2-1_SEGMENT MAP.DGN

DRAFT 01/15/10



Michigan/Grand River Avenue
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Existing (2005) Traffic Conditions

The methods of the Highway Capacity Manual 2000 were used to perform a capacity analysis along
Michigan Avenue and M-43 (Grand River Avenue). Conventional analysis of roadway segments and
intersections involves the determination of a “Level-of-Service” (LOS). LOS range from “A” to
“F”, similar to an alphabetic grading system, with each level describing a different set of operational
characteristics. LOS “A” describes operational performance under light traffic volumes (roadway
segments) or with minimal delay (at intersections). LOS “F” describes a high density of roadway
congestion or intersection failure with extensive delays and long vehicular queues. LOS “D” is
considered acceptable for traffic operation of roadway segments and at intersections in urbanized
areas.

Each of the study Corridor segments was analyzed based on the average ADT for the segment. The
analysis considered the speed limit of the segment, the number of lanes, the traffic signal patterns
along the segment, the amount of traffic that occurs during the afternoon peak hour, and the
amount of peak-hour traffic that occurs in the peak direction of travel, and was completed based on
Exhibit 21-2 of the Highway Capacity Mannal 2000. Each of the study Corridor segments was found
to operate acceptably (LOS “D” or better) with existing (2005) traffic volumes and the current
roadway cross-section. Segment I operates at capacity with existing (2005) traffic volumes and the
current roadway cross-section. The existing (2005) ADT, percent utilization, and LOS for each of
the study area segments are shown in Figure 3-8.

Future (2035) Traffic Conditions

The Tri-County Regional Planning Commission transportation model was used to develop future
(2035) traffic volumes. Traffic volumes are anticipated to increase by an average of two to four
percent over the six study Corridor segments, or approximately 0.1 percent per year over 30 years.
The study Corridor segments were analyzed based on Exhibit 21-2 of the Highway Capacity Manual
2000, similar to the Existing (2005) analysis.

e Segment A: This segment is anticipated to operate acceptably with future traffic volumes
and all options.

e Segment B: This segment is anticipated to operate acceptably with future traffic volumes
and the Existing Option, Improved Bus and Non-Motorized Option, BRT Curb Lane
Option 2, and Rail Curb Running Option 2. The roadway is anticipated to be approximately
10 percent over capacity for the four-lane options (BRT Center Lanes Option 1 through 3,
BRT Curb Lanes Options 1 and 3, Rail Center Running Option 1 and 2, and Rail Curb
Running Option 1).
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SEGMENT A
ADT: 12,100
CAPACITY: 31,100
% UTILIZATION: 39%
LOS: B

SEGMENT B
ADT: 36,900
CAPACITY: 48,000
% UTILIZATION: 77%
LOS:. D

SEGMENT C WEST— |
ADT: 34,300
CAPACITY: 54,000
% UTILIZATION: 64%
LOS: C

N
PN
SEGMENT C EAST
ADT: 33,100
CAPACITY: 54,000
% UTILIZATION: 61%
LOS: C

SEGMENT D
ADT: 30,100
CAPACITY: 40,800
% UTILIZATION: 74%
LOS: C

oft

125ft 3501t

700ft

1400ft

SEGMENT F
ADT: 35,600
CAPACITY: 36,300
% UTILIZATION: 98%
LOS. D

i SEGMENT E
ADT: 30,700
CAPACITY: 35,200
% UTILIZATION: 87%
LOS: D

Existing Segment ADT and LOS
Figure 3.8
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Michigan/Grand River Avenue
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Segment C: This segment is anticipated to operate acceptably with future traffic volumes
and the Existing Option, Improved Bus and Non-Motorized Option, BRT Center Lane
Options 1 and 3, BRT Curb Lane Option 3, Rail Center Running Options 1, 3, 4, and 5, and
Rail Curb Running Option 1 and 3. The roadway is anticipated to be approximately 35
percent over capacity for the three-lane options (BRT Curb Lane Option 2, and Rail Curb
Running Option 2). The roadway is anticipated to be approximately 100 percent over
capacity for the two-lane options (BRT Center Lane Option 2, BRT Curb Lane Option 1,
and Rail Center Running Option 2 and 06).

Segment D: This segment is anticipated to operate acceptably with future traffic volumes
and the Existing Option and Improved Bus and Non-Motorized Option. The roadway is
anticipated to be approximately two percent over capacity for BRT Center Lane Option 1
and 2, approximately 20 percent over capacity for the three-lane options (BRT Curb Lane
Option 2 and Rail Curb Running Option 2), and more than 100 percent over capacity for the
two-lane options (BRT Curb Lane Option 1, Rail Center Running Option 1, and Rail Curb
Running Option 1).

Segment E: This segment is anticipated to operate acceptably with future traffic volumes
and Existing and Improved Bus and Non-Motorized. The roadway is anticipated to be
between 20 percent and 140 percent over capacity for the remaining options.

Segment I: This segment is anticipated to operate approximately one percent over capacity
with future traffic volumes and the four-lane options with a median and the five-lane
options (Existing, Improved Bus and Non-Motorized, BRT Center Lane Option 2, BRT
Curb Lane Option 1, 2, and 3, and Rail Curb Running Option 2 and 3). The roadway is
anticipated to be approximately 35 percent over capacity for the four-lane options without a
median (BRT Center Lane Option 1 and 3, Rail Center Running Option 1 and 2, and Rail
Curb Running Option 1).

The future (2035) ADT, percent utilization, and anticipated LOS for each of the study area segments
are shown in Figure 3-9.
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SEGMENT A
ADT: 12,300
CAPACITY: 31,100
% UTILIZATION: 40%
LOS: B

SEGMENT B
ADT: 38,100
CAPACITY: 48,000
% UTILIZATION: 79%
LOS:. D

SEGMENT C WEST— |
ADT: 35,000
CAPACITY: 54,000
% UTILIZATION: 65%
LOS: C

N
PN
SEGMENT C EAST
ADT: 34,400
CAPACITY: 54,000
% UTILIZATION: 64%
LOS: C

SEGMENT D
ADT: 31,200
CAPACITY: 40,800
% UTILIZATION: 76%
LOS: C

oft

125ft 3501t 700ft 1400ft

SEGMENT F
ADT: 36,500
CAPACITY: 36,300
% UTILIZATION: 101%
LOS: E

i SEGMENT E
ADT: 31,800
CAPACITY: 35,200
% UTILIZATION: 90%
LOS: D

Future Segment ADT and LOS
Figure 3.9
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Michigan/Grand River Avenue
Transportation Study

Peak Hour Evaluation of Select Intersections

This section has detailed the segmental utilization of the study Corridor under existing (2005) and
future (2035) traffic volume conditions, but it was determined that three intersections within the
study Corridor should also be analyzed during this part of the Corridor study. The intersections
studied were the Michigan Avenue/Pennsylvania Avenue, M-43 (Grand River Avenue)/Abbott
Road, and M-43 (Grand River Avenue)/Hagadorn Road intersections.

The Michigan Avenue/ Pennsylvania Avenue intersection was chosen because Pennsylvania Avenue
has an interchange with I-496 (south of the study Corridor) and features a large amount of side-
street traffic. The M-43 (Grand River)/Abbott Road intersection was chosen because of its close
proximity to the Michigan Avenue/M-43 (Grand River Avenue) signalized intersection and the
future development potential for the Abbott Road corridor north of M-43 (Grand River Avenue).
The M-43 (Grand River Avenue)/Hagadorn Road intersection was chosen because of its proximity
to the MSU campus and because it has historically been a congested intersection.

Existing (2005) Traffic Volume Conditions

The overall LOS values for the three intersections were determined under existing (2005) morning
and afternoon peak-hour conditions using the methodology of the Highway Capacity Manual 2000 and
are shown in Table 3-1.

Table 3-1: Existing (2005) Intersection Level of Service

e é‘l;/:\/:::zak Hour Level of ggviiak Hour Level of
Michigan Avenue/Pennsylvania Avenue C D
M-43 (Grand River Avenue)/Abbott Road B B
M-43 (Grand River Avenue)/Hagadorn Road D E

The three intersections operate at LOS “D” or better under existing (2005) morning and afternoon
peak-hour conditions, except for the M-43 (Grand River Avenue)/ Hagadorn Road intersection,
which operates at LOS “E” in the afternoon peak hour.

Future (2035) Traffic Volume Conditions

The highest volume/critical intersections in the study Corridor were examined to identify the
intersection Level-of-Service for the future (2035) conditions, without the transit corridor
improvements. The intersection Level-of-Service will be examined more closely during the next
phase of the study. The overall LOS values for the three intersections were determined under future
(2035) morning and afternoon peak-hour conditions and are shown in Table 3-2.
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Table 3-2: Future (2035) Intersection Level of Service

. AM Peak Hour Level of PM Peak Hour Level of
Intersection . .
Service Service
Michigan Avenue/Pennsylvania Avenue D D
M-43 (Grand River Avenue)/Abbott Road C B
M-43 (Grand River Avenue)/Hagadorn Road D F

The three intersections are anticipated to operate at LOS “D” or better under future (2035) morning
and afternoon peak-hour conditions, except for the M-43 (Grand River Avenue)/Hagadorn Road
intersection, which is anticipated to operate at LOS “F” in the afternoon peak hour.

Conclusions and Recommendations

General Conclusions

It is expected that a mode shift will occur from vehicles to transit and/or non-motorized uses in the
future condition, which will be quantified and reflected in the traffic analysis during future phases of
the Corridor study. Left-turning vehicular movements and parcel access along the study Corridor
will be more thoroughly investigated after the number of options is narrowed down. In addition,
non-motorized facilities and intersection Level-of-Service will be evaluated after the number of
options is narrowed down, as part of the future phase of the Corridor study.

Study Corridor Segment Conclusions

Based on the study Corridor segment analyses, the following conclusions were made:

e All of the study Corridor segments operate acceptably (LOS “D” or better) with existing
(2005) traffic volumes and with the current roadway cross-section. Segment I operates at

capacity.

e All of the study Corridor segments operate acceptably (LOS “D” or better) with future
(2035) traffic volumes and with the current roadway cross-section, except for Segment F,
which is anticipated to operate approximately one percent over capacity at LOS “E”.

e Segment B is anticipated to be approximately 10 percent over capacity (LOS “E”) with
future (2035) traffic volumes and the four-lane options (BRT Center Lane Option 1, 2, and
3, BRT Curb Lane Option 1 and 3, and Rail Center Running Option 1 and 2, and Rail Curb
Running Option 1).

e Segment C is anticipated to operate acceptably (LOS “D”) with future (2035) traffic volumes
and the four-lane options (BRT Center Lane Option 1 and 3, BRT Curb Lane Option 3, and
Rail Center Running Option 1, 3, 4, and 5, and Rail Curb Running Option 1 and 3).
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e Segment D is anticipated to operate approximately two percent over capacity (LOS “E”)
with future (2035) traffic volumes and the four-lane option (BRT Center Lane Option 2).

e Segment E is anticipated to operate acceptably (LOS “D”) with future (2035) traffic volumes
and the five-lane options (the Existing Option and Improved Bus and Non-Motorized
Option).

e Segment I is anticipate to operate approximately one percent over capacity (LOS “E”) with
future (2035) traffic volumes and the four-lane options with a median and the five-lane
options (the Existing Option and Improved Bus and Non-Motorized Option, BRT Center
Lane Option 2, BRT Curb Lane Option 1, 2, and 3, and Rail Curb Running Option 2 and 3).

Signalized Intersection Conclusions

Based on the signalized intersection analyses of the Michigan Avenue/Pennsylvania Avenue, M-43
(Grand River Avenue)/Abbott Road and M-43 (Grand River Avenue)/Hagadorn Road
intersections, the following conclusions were made:

e The signalized intersections operate acceptably with existing (2005) peak-hour traffic
volumes, and are anticipated to operate acceptably with future (2035) peak-hour traffic
volumes, except for the M-43 (Grand River Avenue)/Hagadorn Road intersection, which
operates at LOS “E” with existing (2005) afternoon peak-hour traffic volumes and is
anticipated to operate at LOS “F” with future (2035) afternoon peak-hour traffic volumes.

Recommendations

Based on the analysis of the existing (2005) and future (2035) traffic volumes and the conclusions
listed above, it is recommended that all proposed options with two auto lanes and/or three auto
lanes be eliminated from additional analysis. It is further recommended that only options with four
auto lanes and/or five auto lanes be considered for additional analysis. This recommendation is
based solely on the results of the vehicular traffic analyses. It does not consider the mode transfer
from vehicles to transit and non-motorized modes that could occur throughout the study Corridor if
additional transit alternatives were available. This recommendation also does not consider the
possibility of a policy shift, which could lead to the study Corridor being primarily a transit and non-
motorized corridor, with vehicular through traffic encouraged to use alternative roadway corridors.

While LOS E or F is considered undesirable, transportation segment options that accumulated more
than seven points during the process were carried forward, even if they were designated only as a
LOS E or F. These options will be refined during conceptual engineering.
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Table 3-3: Summary of Traffic Volume Analysis by Segment/Alignment: Rail

Impact on 2005 Impact on 2035

Segment Alignment LOS Rating LOS Rating
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Impact on 2005
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Impact on 2035

Segment Alignment LOS Rating LOS Rating
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Table 3-4: Summary of Traffic Volume Analysis by Segment/Alignment: BRT

Impact on 2005

Impact on 2035
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Impact on 2005
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Impact on 2035
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3.3 Potential Traffic Flow Impacts

Each of the modes under evaluation would operate within a busy Corridor that includes cars,
pedestrians, bicyclists, and existing bus transit service. It is critical that each potential mode and
alignhment be evaluated for its ability to safely operate within this multi-user environment in a
manner that does not negatively impact existing traffic flow.

One goal of transit system design is to minimize system operating conflicts while maximizing system
operating speeds. Conflicts typically occur between transit vehicles, drivers, pedestrians and
bicyclists, and the incidence of conflict are increased by confusion over traffic signals and mode
prioritization. Transit system safety and speed, then, are supported by system planning and design
decisions that reduce the number of potential conflict points among the universe of roadway users.

The Transit Cooperative Research Program outlined a series of five basic light rail system planning
principles' that can be applied to system planning for each of the rail modes under evaluation within
this report:

1. LRT system design and control should respect the urban environment that existed before LRT
implementation.

2. LRT system design and control should comply with motorist, pedestrian, and 1.R1" operator
expectancy.

3. LRT system design and control should strive to sizplify decisions that drivers and pedestrians
make as they interact in the LRT system environment.

4. Traffic control devices that are installed specifically to warn and protect motorists and
pedestrians who interact with the LRT system should cleatly #ramsmit the level of risk
associated with the LRT system environment.

5. Designs, controls, and operating practices should provide recovery opportunities for errant motor
vebicle and) or pedestrian movements.

These planning principles were then translated into the following system-planning guidelines for
roadway geometry and traffic control system design for LRT systems, although, like the principles,
they are applicable to each of the rail modes under evaluation:”

e Unless a specific urban design change is desired (e.g., converting a street to a pedestrian
mall), attempt to maintain existing traffic and travel patterns.

! Korve, Hans W., et al., Transit Cooperative Research Program, “Integration of Light Rail Transit into City
Streets,” National Academy Press, Washington, D.C.: 1996, p. 65.
2 Ibid, p. 67-68.

Fatal Flaw Options and Evaluation URS 3-20
Final March 5, 2010



Michigan/Grand River Avenue
Transportation Study

e If the LRT operates within a street right-of-way, locate the LRT trackway in the median of a
two-way street, where possible. If LRT is designed to operate on a one-way street, LRVs
should only operate on a side alignment in the direction of motor vehicle traffic.

e If the LRT operates within a street right-of-way, separate LRT operations from motor
vehicle operations by a more substantial element than striping.

e Provide LRT signals that are clearly distinguishable from traffic signals and whose
indications are meaningless to motorists and pedestrians without the provision of
supplemental signs.

e Coordinate traffic signal phasing and timing near LRT crossings to preclude cars stopping
on and blocking the LRT tracks.

e Use active, standard control devices to control motor vehicle turns that conflict with LRT
operations.

e Provide adequate storage areas (turn bays or pockets) for turning traffic and provide separate
turn signal indications.

e When left turns can be made across median LRT tracks, provide active, internally
illuminated signs displaying the front or side view LRV symbol at left-turn pockets
controlled by left-arrow signal indications to warn motorists of the increased risk associated
with potential violations of the signal indication.

e Create separate, distinct pedestrian crossing experiences.

e Channel pedestrian flows on sidewalks, at intersections, and at stations to minimize errant or
random pedestrian crossings of the LRT track environment.

e At unsignalized crossings, use pedestrian gates and barriers (pedestrian automatic gates,
swing gates, bedstead barriers, Z-crossings), as appropriate to the type of LRT alignment, to
make pedestrians more alert when they cross the LRT track environment.

e Maximize the front-end visual impact of LRVs.

e For in-street operations, load/unload LRV passengers from/onto the sidewalk or raised
median platforms and not the roadway itself.

Each of the modes and their alignments have been evaluated for their ability to minimize operating
conflicts (improve safety) while maximizing operating speeds (increase speed). System safety can be
achieved through the minimization of conflict points with drivers, bicyclists, and pedestrians, the
strict management of right turn movements, and the management of potential interference with
driveway access and side streets. Transit system speeds can be maximized when the transit mode is
operating in a safe environment in which general traffic lane reductions are minimized. Because of
the importance of these design criteria to safe and efficient transit operations within the Corridor,
this criteria was weighted in the quantitative analysis (see Appendix A).
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Discussion

Bus

Conventional Bus

Improved conventional bus service is not expected to significantly impact traffic flow and safety
because it would be an expansion of existing service rather than the introduction of new service.
Because Corridor drivers, pedestrians, and bicyclists are already familiar with conventional bus
operations, confusion that can lead to accidents is likely to be minimized. While service levels may
be expanded, it is unlikely that there would be a significant expansion of supporting infrastructure
that would encroach on traffic operations. Conventional bus service passes when evaluated for this
sub-criterion.

Trolley

It is unlikely that the propulsion equipment required for trolley bus service would more significantly
impact traffic flow and safety than expanded and improved conventional bus service. Therefore,
trolley bus service is not expected to significantly impact traffic flow and safety. Trolley bus service
passes when evaluated for this sub-criterion.

Bus Rapid Transit

A major component of BRT implementation, and one that functions as a differentiator between
BRT alternatives under evaluation in this study, is the design of the BRT running way. The “basic
goal of the running way is to give BRT an operating environment where buses are free from delays
caused by other vehicles and by certain regulations and to provide transit riders with better, more
reliable service.”> Appropriate running way design will ensure that BRT service does not interrupt
traffic flow and contributes to a safe environment for all Corridor users.

The Transit Cooperative Research Program has published a series of implementation guidelines for
BRT in its 2003 report Bus Rapid Transit Volume 2: Implementation Guidelines. 'The report identifies
some strengths and weaknesses of curb-running, center-running, and busways for BRT, including:*

o Concurrent flow curb lanes are easy to install, their costs are low, and they minimize the space
devoted to BRT. However, they are usually difficult to enforce and are the least effective in
BRT travel time saved. Conflicts between right-turning traffic and pedestrians may delay
buses.

o Concurrent flow interior bus lanes remove BRT from curbside frictions, allow curb parking to be
retained, and provide far-side bus “bulbs” at stops for passenger convenience. However,

® Levinson, Herbert S. et al., “Bus Rapid Transit Volume 2: Implementation Guidelines,” Transit Cooperative
Research Board, Washington, D.C.: 2003, p. 3-1.
* 1bid, p. S-5.
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they generally require curb-to-curb street widths of 60 to 70 feet, and curb parking
maneuvers could delay buses.

Median arterial busways physically separate the BRT running ways from general traffic, provide
a strong sense of BRT identity, eliminate conflicts between buses and right-turning
automobiles, and can enable the busways to be grade separated at major intersections.
However, they require prohibiting left turns from the parallel roadways or providing special
lanes and signal phases for these turns. Median arterial busways also require wide streets —
generally more than 80 feet curb to curb, and their costs can be high.

This report also outlines a series of guidelines for planning and implementing on-street running
ways, including:’

General traffic improvements and road construction should be coordinated with BRT
service to improve the overall efficiency of street use. Typical improvements include
prohibiting curb parking, providing turning lanes, prohibiting turns, modifying traffic signal
timing, and providing queue bypasses for buses.

Curb parking generally should be prohibited before (curb) bus lanes are established,
at least during peak hours. The prohibition (1) provides a bus lane without reducing
street capacity for other traffic, (2) reduces delays and marginal frictions resulting from
parking maneuvers, and (3) gives buses easier access to stops.

Design and operation of bus lanes must accommodate the service requirements of
adjacent land uses. Deliveries should be prohibited from curb bus lanes during the house
that the lanes operate; deliveries can be provided from the opposite side of the streets, or,
ideally, from off-street facilities.

Access to major parking garages should be maintained. This may require limited local
automobile circulation in blocks adjacent to garages.

Bus lanes and streets should provide a strong sense of identity. This can be achieved
by using color pavement wherever buses have exclusive use of the lanes. Such treatments
are especially important for curb bus lanes when the lanes operate at all times.

Bus lanes in the center of streets should be physically separated from other traffic.
These median arterial busways will require curb-to-curb roadway widths of at least 75 to 80 feet.

All BRT options that are under evaluation would operate in a semi-exclusive transitway within the
Corridor, except for within Segment D between Bogue and River Streets. Within this segment, the
geometric constraints within the existing right-of-way may require the operation of a dual BRT and
auto lane for both the center- and curb-running options.

5 Ibid, p. S-6.
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Curb-Running

From a BRT user safety perspective, curb-running BRT stops would be located in sidewalk areas, so
passengers would be able to move easily on and off the buses without needing to cross a lane of
traffic to access the stop.

Curb-running BRT, as compared to center-running BRT, results in two negative consequences: “(1)
the impact on access to adjacent properties and (2) the loss of parking if parking is currently allowed
during the period of operation. Both impacts can be mitigated by the use of either interior or
median lanes, among other technjques.”(’ Both access and circulation issues and loss of on-street
parking (potentially at then western end of the Corridor) would disrupt the existing traffic flow and
increase the potential for conflicts between all Corridor users, which would result in the creation of a
comparatively less-safe travel environment. Conventional curb-running BRT fails when evaluated
for this sub-criterion.

Center-Running

Center-running BRT within the Cortridor would be accommodated by a combination of an interior-
running bus lane and a median busway. Interior bus lanes “remove buses from curb lane conflicts
with often illegally parked vehicles, provide for unrestricted access to adjacent properties, and do not
affect left-turn access.”’ Median arterial busways “eliminate the passenger loading, curb access, and
right-turn problems associated with curb lanes. They can be readily enforced and provide a strong
sense of identity in running ways (preferably specially colored pavement) and stations.”® In a center-
running operation, BRT stops would be located in the middle of the street and passengers would be
required to cross traffic to access them. This usually is not a safety consideration, however, as the
stops are typically located at an intersection where traffic and pedestrian movements are controlled
by signals.

It is more difficult to control interactions between buses and cars in curb-running lanes because cars
are allowed to turn right at red lights. The potential for conflict between turning cars and center-
running BRT is reduced because left turning movements are more strictly regulated than right turns:
cars are not allowed to turn left on red. Signalized movements reduce the need for driver judgment,
which can reduce the incidence of conflict.

Center-running BRT is a better choice for the Corridor than curb-running BRT because it maintains
unrestricted access to adjacent parcels and eliminates curb lane conflicts, two characteristics that
better support traffic movement and circulation within a safe environment. Conventional center-
running BRT passes when evaluated for this sub-criterion.

® Kittelson & Associates, Inc., et al., “Bus Rapid Transit Practitioner’s Guide,” Transit Cooperative Research
Program, Washington, D.C.: 2007, p. 4-21.

" Ibid, p. 3-14.

® Ibid, p. 3-18.
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Light Rail Transit

Introducing street-running LRT into an existing urban street environment poses unique planning
and design challenges. The finished rail transit system should maintain the quality of the street and
the fabric of the communities served as well as become an accepted community amenity. Often,
transit is treated as a separate piece of infrastructure that becomes spatially separated from other
elements of the street when operational goals are not balanced with community goals.

Determining the best method of operation requires careful consideration of a number of design
elements including platform location, vehicle circulation and conflicts, pedestrian queuing and flow,
turning movements across tracks, and impacts to off-street and on-street parking.

Curb-Running

A curb-running alignment would be semi-exclusive, with minimal separation (i.e. striping, pavement
treatments, etc.) between adjacent auto lanes and shared use restricted to right turn movements and
at-grade crossings. Curb-running operations can confuse motorists and pedestrians as to which way
the LRT vehicle is approaching and right turn restrictions are not as effective and are harder to
control. Permanently prohibiting a traffic movement that was previously allowed disrupts normal,
expected travel patterns

Parking lanes would not be possible in this configuration and all driveway access and side streets
should be eliminated. Intersections where vehicle and pedestrian crossings occur should be
signalized. Other considerations for side-running include installation of a barrier along the curb
outside of station areas to protect pedestrians on the sidewalk.

Because curb-running rail, as compared to center-running rail, would restrict access to adjacent
parcels and disrupt expected travel patterns, it is comparatively less effective in creating a Corridor in
which all users operate within a safe environment. Curb-running LRT fails when evaluated for this
sub-criterion.

Center-Running

Center-running two-way double track LRT is typically the preferred configuration of transit planners
and engineers because it reduces the incidence of curb lane conflicts and respects the urban
environment that existed before the implementation of the transit system.

Center running double track alignments are typically semi-exclusive and separated from pedestrian
and motor vehicle traffic by barriers or fences. Pedestrians, bicycles and motor vehicles cross only at
signalized intersections. In a center-running operation platforms would be located in the middle of
the street and passengers would be required to cross traffic to get to the platform. This usually is
not a safety consideration as the platforms are typically located at an intersection where traffic and
pedestrian movements are controlled by signals.

Because this configuration simplifies the decisions that drivers and pedestrians make as they interact
with the LRT system, it can be considered a superior alternative to curb-running LRT. Unlike curb-
running LRT, it will also maintain existing traffic patterns and access to adjacent land use parcels,
which will be important as the Corridor looks to leverage economic development from its transit
system investment. Center-running LRT passes when evaluated for this sub-criterion.
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Modern Streetcar

Because of the operational and equipment similarities of streetcar and LRT systems, an evaluation of
a streetcar system’s impact on traffic flow results in similar outcomes to the LRT traffic flow
evaluation: curb-running streetcar systems can interfere with access to adjacent parcels, require the
elimination of on-street parking, and disrupt expected travel patterns; center-running rail performs
better when evaluated against this sub-criterion.

Curb-Running

Like LRT, a curb-running streetcar alignment would be semi-exclusive, with minimal separation (i.e.
striping, pavement treatments, etc.) between adjacent auto lanes and shared use restricted to right
turn movements and at-grade crossings. Curb-running operations can confuse motorists and
pedestrians as to which way the streetcar vehicle is approaching and right turn restrictions are not as
effective and are harder to control. Permanently prohibiting a traffic movement that was previously
allowed disrupts normal, expected travel patterns

Parking lanes would not be possible in this configuration and all driveway access and side streets
should be eliminated. Intersections where vehicle and pedestrian crossings occur should be
signalized. Other considerations for side-running include installation of a barrier along the curb
outside of station areas to protect pedestrians on the sidewalk.

Because curb-running rail, as compared to center-running rail, would restrict access to adjacent
parcels and disrupt expected travel patterns, it is comparatively less effective in creating a Corridor in
which all users operate within a safe environment. Curb-running streetcar fails when evaluated for
this sub-criterion.

Center-Running

Like LRT, a center-running two-way streetcar system is typically the preferred configuration of
transit planners and engineers because it reduces the incidence of curb lane conflicts and respects
the urban environment that existed before the implementation of the transit system.

In a center-running operation platforms would be located in the middle of the street and passengers
would be required to cross traffic to get to the platform. This usually is not a safety consideration as
the platforms are typically located at an intersection where traffic and pedestrian movements are
controlled by signals.

Because this configuration simplifies the decisions that drivers and pedestrians make as they interact
with the streetcar system, it can be considered a superior alternative to curb-running streetcar.
Unlike curb-running streetcars, center-running will also maintain existing traffic patterns and access
to adjacent land use parcels, which will be important as the Corridor looks to leverage economic
development from its transit system investment. Center-running streetcar passes when evaluated for
this sub-criterion.
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3.4 Agency and Public Opposition

The Study developed several ways for members of the public and agency representatives to explore
and express opinions about Corridor transportation options. These included two meetings targeted
to Corridor business and developers, three meetings targeting the general public, and a public web
site that included online preference surveys. Background about these opportunities is overviewed in
Section 2.5. The focus of this section is on public opinion with regard to each of the segment

options.
Table Key

1 Number expressing support for option

Number expressing support for segment alignment,
but without an option preference

Mode meets criterion very well

Mode meets criterion sufficiently

Mode does not meet criterion

Ol®|e =

Results from Business and Developer Meetings

At the Business and Developer Meetings, there were 20 expressions of support for individual
segment options and two expressions of opposition. There were also 15 other segment-related
comments related to right-of-way, alignment, bicycle accommodation and the like. The following
pages summarize the results of this input.
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Table 3-5: Business and Development Meeting Results — Rail

Segment A

Center Running Option 1

Center Running Option 2

Curb Running Option 1

Segment B

Center Running Option 1

Center Running Option 2

Curb Running Option 1

Curb Running Option 2

Segment C

Center Running Option 1

Center Running Option 2

Center Running Option 3

Center Running Option 4

Center Running Option 5

Center Running Option 6

Curb Running Option 1

Curb Running Option 2

Curb Running Option 3

Segment D

Center Running Option 1

Curb Running Option 1

Curb Running Option 2

Segment E

Center Running Option 1

Curb Running Option 1

Curb Running Option 2

Segment F

Center Running Option 1

Center Running Option 2

Curb Running Option 1

Curb Running Option 2

Curb Running Option 3

r|({RP|O|r| O|lOf(Fr|O|lO|lO|O|(Fr|O|lO|lO|O|r|O|lO|O|FRr|O|FR|O|FR|O]|Fr

©@®0|®0l0®0|0|0|0|®|0|0|0|0|®|0|0|0|®|0|®|0|®|0
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Table 3-6: Business and Developer Meeting Results — BRT

Segment

Segment A

ISegment Option

Center Lane Option 1

o
=
o

Con Rating

O

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Segment B

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Curb Lane Option 3

Segment C

Center Lane Option 1

Center Lane Option 2

o|lo|(r|O|O|Rr|O|lO|(r,r|O|O|O

Center Lane Option 3

Curb Lane Option 1

0(1)

)

Curb Lane Option 2

1(1)

1(1)

Curb Lane Option 3

0(1)

&)

Segment D

Center Lane Option 1

Center Lane Option 2

Curb Lane Option 1

Curb Lane Option 2

Segment E

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Segment F

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Curb Lane Option 3

oO(rRr|O|FRPr|FP|O|FRP|[O|FRP|OC|OC|FR|O|F
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Results from Public Stakeholder Meetings

At the public stakeholder meetings, there were also 54 expressions of support for individual segment
options. In some cases, individuals indicated a preference for an alignment, but not a specific
option. In the tables below, this is indicating by each of the relevant options with a number in
parenthesis.

Table 3-7: Public Stakeholder Meeting Results — Rail

Segment Segment Option Pro Rating

Center Running Option 1 2 O]
Segment A Center Running Option 2 0 o
Curb Running Option 1 0 O
Center Running Option 1 0 O
Segment B Center Running Option 2 1 O]
Curb Running Option 1 0() O
Curb Running Option 2 0(1) O
Center Running Option 1 0(1) O
Center Running Option 2 0(1) O
Center Running Option 3 0(1) O
Center Running Option 4 1(1) O]
Segment C Center Running Option 5 1(1) ®
Center Running Option 6 0() O
Curb Running Option 1 0(1) ®
Curb Running Option 2 0(1) (@)
Curb Running Option 3 0(1) (©)
Center Running Option 1 3 [ ]
Segment D Curb Running Option 1 0 @)
Curb Running Option 2 0 O
Center Running Option 1 7 [ ]
Segment E Curb Running Option 1 0 O
Curb Running Option 2 0 O
Center Running Option 1 0(2) O]
Center Running Option 2 0(2) O]
Segment F Curb Running Option 1 0 @)
Curb Running Option 2 0 O
Curb Running Option 3 0 O
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Table 3-8: Public Stakeholder Meeting Results - BRT

Michigan/Grand River Avenue

Segment Segment Option Pro Rating
Center Lane Option 1 2(1) [ J
Segment A Center Lane Option 2 1(1) ®
Center Lane Option 3 0(1) O
Curb Lane Option 1 2 O]
Center Lane Option 1 1(1) O]
Center Lane Option 2 0(1) O
Segment B Center Lane Option 3 1(1) ®
Curb Lane Option 1 1(2) O]
Curb Lane Option 2 0(1) O
Curb Lane Option 3 1(1) O]
Center Lane Option 1 1(2) O]
Center Lane Option 2 1(1) ®
Segment C Center Lane Option 3 2 (1) (]
Curb Lane Option 1 1 O
Curb Lane Option 2 0 O
Curb Lane Option 3 0 O
Center Lane Option 1 2(2) ([ ]
Segment D Center Lane Option 2 1(2) O]
Curb Lane Option 1 0 @)
Curb Lane Option 2 1 @)
Center Lane Option 1 0(3) O]
Center Lane Option 2 0(3) O]
Segment E Center Lane Option 3 3(3) [
Curb Lane Option 1 0 @)
Curb Lane Option 2 1 @)
Center Lane Option 1 0(2) ®
Center Lane Option 2 1(2) O]
Segment F Center Lane Option 3 1(2) O]
Curb Lane Option 1 0 O
Curb Lane Option 2 0 O
Curb Lane Option 3 0 O
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Results from Web Input

On the web site to date, there have been 39 participants, with 234 individual preferences expressed
for segment options.

Table 3-9: Web Input Results - Rail

Segment Segment Option Streetcar LRT Total Rating
Center Running Option 1 4 10 14 o
Segment A Center Running Option 2 3 7 10 o
Curb Running Option 1 1 6 7 ®
Center Running Option 1 5 13 18 o
Segment B Center Running Option 2 2 4 6 ®
Curb Running Option 1 0 2 2 O
Curb Running Option 2 1 4 5 ®
Center Running Option 1 4 10 14 o
Center Running Option 2 0 3 3 O
Center Running Option 3 3 2 5 O]
Center Running Option 4 0 2 2 O
Segment C Center Running Option 5 0 0 0 O
Center Running Option 6 0 0 0 O
Curb Running Option 1 0 1 1 O
Curb Running Option 2 1 3 4 ®
Curb Running Option 3 0 2 2 O
Center Running Option 1 7 17 24 o
Segment D Curb Running Option 1 0 1 1 O
Curb Running Option 2 1 5 6 @
Center Running Option 1 7 17 24 o
Segment E Curb Running Option 1 0 2 2 O
Curb Running Option 2 1 4 5 ®
Center Running Option 1 3 10 13 o
Center Running Option 2 4 7 11 o
Segment F Curb Running Option 1 0 0 0 O
Curb Running Option 2 1 3 4 ®
Curb Running Option 3 0 3 3 O
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Table 3-10: Web Input Results - BRT

Segment

Segment A

Segment Option

Center Lane Option 1

‘ BRT
2

Michigan/Grand River Avenue

Rating
O

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Segment B

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Curb Lane Option 3

Segment C

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Curb Lane Option 3

Segment D

Center Lane Option 1

Center Lane Option 2

Curb Lane Option 1

Curb Lane Option 2

Segment E

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Segment F

Center Lane Option 1

Center Lane Option 2

Center Lane Option 3

Curb Lane Option 1

Curb Lane Option 2

Curb Lane Option 3

Wl RP[(RP|[RP|P|WIN|O|IN|[P|W|N|FRP[[N|[dM|P|O|O|FRP|NIN|I[FRP|IN|RP[O|IN]|O|F|O

O|0O|O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0|0|®|O|0O|0O|0|0O|0|0|0]|0|0|0|®|0O]|O0O
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4.0 CONCLUSION
4.1 Summary of Outcomes

Part 1 mode analysis evaluated eight modes against five criteria to determine their feasibility of
implementation within the Corridor. This analysis resulted in the elimination of the following
modes from further consideration: Magl.ev, heavy rail, commuter rail, and Automated Transit
Guideway. Three Build alternatives, in addition to improved bus service, were carried forward into
Part 2 analysis: BRT, streetcar, and LRT. This analysis, which evaluated modal alignment
possibilities within the physical context of the Corridor, resulted in the elimination of all curb-
running alignments. Therefore, center-running alignments of BRT, streetcar, and LRT will be
carried into the Detailed Evaluation of Alternatives stage.

Table 4-1: Summary of Study Outcomes

Part 1: Mode Evaluation Results Part 2: Alignment Evaluation Results Modes Carried into Next Phase
Mode Rating Mode REWT] Mode Rating
Conventional [ J Center- Center-
Bue BRT Running i BRT Running o
Trolley Bus O
Conventional P Curb-Running O Modern Cente_r- P
BRT Contor Streetcar | Running
Guided O enter- .
Modern Running L Light Center- °®
LRT ([ ] Streetcar Rail Running
Curb-Running O
Modern Streetcar ([ ]
Center-
MagLev O Light Running ®
- Rail
Heavy Rail © Curb-Running O
| Conventional O
Commuter Rail
DMU O
People Mover O
AGT Monorail O
PRT O

In addition to these three Build Alternatives, the FTA requires analysis of the No-Build and
Transportation System Management (TSM) alternatives. The No-Build alternative is defined
generally to include programmed and planned improvements to the transportation system. The
TSM alternative includes all elements of the No-Build, with additional service and facility
investments short of a major capital and operating and maintenance expenditures. Because of the
high level of transit service and facilities currently within the Michigan/Grand River Corridor, it is
probable that the No-Build and TSM alternatives will be combined to define the Baseline alternative,
against which each of the Build alternatives will be measured. This will be one of the topics that will
need to be discussed with FT'A as the project moves forward with detailed evaluation.
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The next level of analysis will have opportunities for the public and stakeholders to provide
teedback in defining the alternatives: Station locations will need to be identified and confirmed.
Ridership will be coordinated with service plans. Cost estimates will need to be vetted. Another
example would be that while the Build alternatives are currently defined as center-running rapid
transit, during conceptual engineering, there are likely to be opportunities to make refinements —
subtle or otherwise — to the alignment of the transitway in order to best balance ridership, cost,
physical impacts and other Corridor priorities to be defined in the form of evaluation criteria. These
refinements may include transitioning from a center-running transitway to a side-running transitway
for a short distance, or shared lane use within limited rights-of-way.

4.2  Next Steps

The next step of the study is to carry forward the following alternatives into the Detailed Definition
and Evaluation of Alternatives:

e No-Build Alternative — Likely to be combined with TSM and evolve into the Baseline
Alternative

e TSM Alternative — See preceding comment on the No-Build Alternative
e Center-running BRT
e Center-running Modern Streetcar

e Center-running LRT.

Major tasks associated with detailed analysis are as follows:
e Service planning
e Station planning and design
e Ridership modeling and User Benefits
e Concept design
e Cost estimating
e DPotential environmental impacts

e FEconomic development potential.
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Preliminary evaluation criteria for detailed analysis are listed below. These criteria will need to be
discussed with the TAC, Steering Committee and the public for their concurrence or approval, as
appropriate.

Cost

- Capital

- Operating and maintenance (O&M)
-  O&M cost per revenue hour

- Cost per rider

Transportation & Mobility

- 2035 Ridership

- Average weekday

- Daily new riders

- Travel time

- Travel time savings over Baseline

- Level of service

Economic Opportunity and Investment
- Redevelopment Potential

- TOD Potential

- Population within 2 mile of stations
- Employment within 2 mile of stations
- Parking impacts

Communities and Environment

- Change in annual regional VMT

- Change in annual CO2 emissions

- Potential noise and vibration impacts
- Cultural and historic resources

- Multimodal connections

- Right-of-way impacts

- Consistency with plans
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e Community Sentiment
- Public/neighborhood
- Businesses and developers

— Elected officials

The detailed evaluation will result in the identification of the best-performing mode, which will be
designated the Locally Preferred Alternative (LPA) of this Study. To advance to the next step in the
New Starts Project Development Process (Preliminary Engineering) and compete for federal
funding, the LPA needs to be adopted and a PE Application and New Starts Submission prepared
and submitted to the FTA.
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