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                  Appendix A: Policies and 
Ordinance Models 

 
This appendix includes information gathered on previous plans and more details on policies 
described in Chapters 2 and 3.  In addition, model ordinance language is provided for 
transportation impact studies, transit oriented overlay zoning and access management.  

Transportation Impact Study  
In order for transportation impacts of new development to be anticipated and mitigated, it is 
important to understand how much traffic will be generated by each new development or 
redevelopment project.  The City currently has a policy that requires submittal of a 
transportation impact study for any project that would generate 50 or more directional (one-way) 
trips in the peak hour or 500 trips expected in an average day.  The city uses guidelines for 
preparing transportation impact studies have been established by the “Evaluating Traffic Impact 
Studies: A Recommended Practice for Michigan Communities” and the Institute of 
Transportation Engineers (ITE) Trip Generation Manual.  One key component of such studies is 
what level of traffic generation is required, i.e. the standard for new developments to meet.  For 
Ann Arbor, the expectation is not just an acceptable level of operation for autos, but for all uses 
as outlined below. 
 
Vehicular Level-of-Service 
The City’s current policy is to require mitigation to a level-of-service (LOS) “C” or better during 
peak hours.  If the existing road system cannot maintain this LOS, then the developer must 
contribute toward roadway improvements to help offset the impacts of the project and maintain 
the desired LOS “C” during the a.m. and p.m. peak hours (the busiest times of the day). 
 
LOS “C” refers to traffic condition where there is fair progression and signalized intersection 
operations with average vehicle delays between 20.0 and 35.0 seconds.  This is a fairly high 
standard to meet during peak hours in an urban setting and requiring roadway improvements to 
maintain this LOS will have certain implications on the built environment.  In some instances this 
would require substantial roadway widening and intersection improvements that would not fit 
within the right-of-way.  In some cases, the problem already exists.  In other cases, major 
roadway improvements to accommodate automobiles would run contrary to the desire to 
maintain a pedestrian-oriented environment.  Also, the lack of congestion would minimize any 
incentive for drivers to change to other modes such as transit.  Therefore, this plan recommends 
that the city’s LOS standard be reconsidered for the downtown and perhaps, again in five years 
if there is progress on transit along the signature corridors. 
 
Multi-modal Level of Service 
Potential impacts can be partially offset through enhancements that encourage other modes of 
travel.  Just as conventional traffic impact studies go to great lengths to evaluate for vehicles, so 
to should the adequacy of sidewalks, pathways, bike lanes and transit access be evaluated.  A 
transportation impact study should evaluate the existing conditions for pedestrians, bicyclists 
and transit users and explore how use of those options can be increased through design and 
amenities on-site, improvements adjacent to the site, or in some cases contributions to off-site 
improvements. 
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Pedestrian level of service should consider the following: 
• Ease of crossing the street for pedestrians (note: traffic impact mitigation should not 

include signal optimization that reduces pedestrian crossing time) 
• Presence of elements that make it inviting for pedestrians such as the presence of a 

sidewalk, width of sidewalk, buffers between sidewalk and motor vehicle travel lanes 
 

Bicycle level of service should consider the following: 
• Ease of bicycling to/from and within a site 
• Presence of bike lane or paved shoulder 
• Motorized vehicle volume, speed and percentage of trucks 
• Pavement condition 
• Potential to improve safety and comfort with elements to buffer bicyclists from 

pedestrians  
• On-street parking 

 
Transit level of service should consider the following: 

• Service Frequency 
• Information on transit availability (such as kiosks) 
• Sidewalk connection to transit stop 
• Proximity and ease of travel to transit stop 

 
Transit and Trip Reduction 
One of the benefits of the city’s support of transit and non-motorized transportation is that 
vehicle trips can be reduced from what otherwise might be expected.  The availability of transit 
needs to be factored in to trip generation forecasts.  So, as part of a transportation impact study, 
trip reductions may be allowed for development within areas served by transit or where many 
trips are made by walking or bicycling.  In addition, trip reduction factors can be used as an 
incentive to encourage development that encourages travel by transit, walking or bicycling.  
Studies have shown that there can be a shift to transit or walking of 1-26%; the wide range due 
to variables like the nature of uses, the surroundings and the availability and type of transit.  
 
Transportation impact study requirements need to account for the modal shift in areas served by 
transit and should at the same time create incentives for transit-oriented development.  
Developments requiring a transportation impact analysis should be allowed to reduce the 
projected vehicular trip generation for their use by the percentages below based upon location 
and incorporating the following transportation demand measures.   
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To apply trip reduction factors, a transportation impact study should first list the trips predicted 
according to the most recent edition of the Institute of Transportation Engineers “Trip 
Generation Handbook”.  That handbook provides estimated trips based on surveys and counts 
at actual developments by factors such as size and number of employees.  There are different 
types of “trips” and the impact on the transportation system depends upon the category. Some 
trips are considered “new”, where a special trip was made to visit a use. Some are considered 
“diverted” where the traveler is already making a trip but adds the site as a visit during that 
trip.  A third trip category are those passing by, such as those accessing a gas station that were 
already driving past, the impact of those trips is typically just operations at site access 
points.  Anticipated trips can also be categorized by the mode of travel – whether the trip is 
made by auto, transit, walking or bicycling.  The greater number of non-automotive trips, the 
less impact on the street system and need for improvements.   
 
There are a number of ways a development can be designed and managed to help reduce the 
number of automotive trips.  An incentive for a developer is that fewer auto trips may mean less 
costly mitigation will be needed. As part of a transportation impact study, a developer should 
describe efforts to reduce vehicle trips to lessen the impact.  City staff shall review the 
requested trip reduction factors in consideration of research, publications and experience in Ann 
Arbor.  Some of the potential trip reduction factors are listed below: 
 

• Mixed-use development.  A mixed-use development is a building or site that contains 
two or more use groups (residential, office or commercial) and a fully integrated 
pedestrian and vehicular circulation system where some internal trips are expected.   

 
• Transit-friendly design.  A development can be considered transit friendly where the 

design or management is expected to result in more transit use than would ordinarily be 
expected.  This can be accomplished through location along a transit corridor, proximity 
to a transit stop with convenient pedestrian connections, a “transit-friendly” design such 
as placing the building location closer to the street rather than setback behind a large 
parking lot. 

 
• Walkable design.  Walkable design includes provision of pedestrian facilities and 

amenities beyond what would typically be required, such as wider sidewalks, design that 
favors pedestrians over autos within the site, safe and dedicated pedestrian access from 
the public sidewalk to the building entrance and links to adjacent land uses.  This may 
also include off-site improvements to the pedestrian system that will significantly improve 
the level of service for pedestrians using the site, such as improved streetscape along 
sidewalk, enhanced crosswalks, medians, pedestrian activated signals, filling in gaps in 
the system.   

 
• Bike amenities.  Bike amenities would include upgrades to bike paths or bike routes 

along a site’s frontage and/or the provision of bike facilities onsite such as bike racks.  
Provisions for on-going maintenance and replacement could be included in a 
development agreement. 

 
• Employer trip reduction incentives.  A development agreement that ensures greater 

mode split through provision of transit passes in lieu of on-site or paid parking (or 
additional compensation for those who use transit/walk/bike/park and ride or charges to 
those who park on-site).  Flexible work hours where a percentage of workers start and 
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end shifts during non-peak hours may also be considered.  A system of monitoring 
compliance shall be outlined in the development agreement. 

Model Regulations: Transportation Impact Study Requirements 
This model for transportation impact studies represents a supplement the procedures currently 
used by the city to evaluate traffic impacts with the addition of an analysis of non-motorized and 
transit service. 
 
Transportation Impact Assessment 
A transportation impact assessment is an analysis that evaluates transportation operations at 
site access points.  An assessment would be required for developments expected to generate 
50 - 99 trips during a peak hour.   
 
Transportation Impact Study 
A transportation impact study is an analysis that evaluates current, background, and future 
transportation operations at site access points and intersections in proximity to the site.  
Intersections to be evaluated in the Transportation Impact Statement shall be established by the 
City.  An impact study would be required for developments expected to generate over 100 trips 
during the peak hour.  
 
The following contents should be included in the traffic impact study.   
 
Existing Site Conditions 

• Site location and area 
• Surrounding land uses 
• Expected development in the vicinity which could influence future transportation 

conditions 
 
Existing Traffic Conditions   

• Existing and planned right-of-way 
• Functional classification 
• Roadway alignment 
• Number of lanes 
• Lane width and configuration 
• On-street parking configuration 
• Speed limits 
• Existing traffic control 
• Existing signal timing 
• Existing peak-hour weekday traffic volumes  
• Sight distance limitations 
• Locations of existing driveways and intersections opposite the site and adjacent to the 

site within 250 feet along the roadway. 
• Description of any committed roadway improvements  
• For projects that require a Transportation Impact Study, existing counts and levels of 

service for intersections in the study area shall be performed 
• For a Transportation Impact Study, crash data shall be provided and analyzed 
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• Existing Conditions intersection level of service for Transportation Impact Studies for the 
AM and PM peak hours (sometimes noon peak hour or Saturday) for the chosen study 
intersections 

 
Existing Multi-Modal Conditions   

• Existing sidewalk/non-motorized pathway location and width 
• Bike lane location and width 
• Nearest crosswalk and signalization 
• Nearest transit route and transit stop 
• Nearest public off-street parking lot or structure 

 
Background Transportation Conditions   

• Evaluation of background traffic for the expected completion date of the proposed 
development 

• Background traffic based on historic counts; general growth trends in the area; or growth 
from the WATS model data 

• Traffic associated with other approved developments 
• The background traffic shall be evaluated based on the existing road system plus 

programmed improvements where funding has been committed 
• Roadway improvements programmed by the City, the WCRC or included in the WATS 

5-year TIP 
• Background Conditions intersection level of service for Transportation Impact Studies for 

the AM and PM peak hours (sometimes noon peak hour or Saturday) for the chosen 
study intersections 

 
Proposed Use or Future Conditions   

• Forecasted trip generation of the proposed use for the AM peak hour, the PM peak hour, 
and average day (sometimes noon peak hour or Saturday depending on the 
development type) 

• Trip reduction for pass-by trips, transit, ride-sharing, other modes and internal capture 
for mixed use 

• Trip distribution onto the existing street network with project turning movements at site 
access points and nearby intersections 

• Access point level of service 
• Intersection level of service for Transportation Impact Studies  
• Traffic signal warrant analysis for unsignalized intersections for Transportation Impact 

Studies 
• Parking generation 

 
Access and Circulation Design   

• Sight distance limitations 
• Dimensions from adjacent driveways and intersections  
• Potential for shared access facilities 
• Data to demonstrate that the number of driveways proposed is the fewest necessary 
• Support that the access points will provide safe and efficient traffic operation 
• Internal circulation design, including adequacy of queuing (stacking) at site access 

points and other features that may affect traffic operations and safety 
• Pedestrian circulation system on-site and along frontage 
• Transit stop location for larger developments 
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Mitigation   

• Measures to be taken to minimize automobile trips, including transit-oriented design, or 
employer incentives 

• Mitigation measures to meet the City’s goal that signalized intersections operate at a 
Level of Service C or better; D or better Downtown 

• Roadway improvements including roadway widening, change to road intersection 
alignment or grades, need for bypass lanes or deceleration tapers/lanes or changes to 
signalization 

• Reduction in number of access points or changes to access systems to improve 
conformity with access spacing standards 

• A reduction in the proposed density or intensity of use to reduce trip generation 
• Improvements to non-motorized pathways along site frontage and adjacent to site 
• Subsidizing transit fares to increase ridership, physical improvements to make transit 

more inviting (such as bus shelters) or park and ride lot improvements 
 

Model Regulations: Transit Corridor Overlay District Outline 
Land use and development patterns need to have adequate density, diversity of land uses and 
pedestrian oriented-design to make transit sustainable.  A Transit Corridor Overlay District is 
one regulatory tool that could be used to promote transit-oriented uses and design for select 
areas in the city, such as downtown or along the Signature Transit Routes and some High 
Frequency Transit Routes identified in the plan.  The Overlay District could be written to apply to 
all properties that front on the designated corridor, properties within a ¼ mile of the corridor or 
properties within a ¼ mile radius of major transit stops.   
 
The Overlay District could be mandatory requiring all new development comply with the 
requirements or it could by an optional designation that would have incentives to encourage 
transit-oriented development, such as allowing a mixture of uses, increased building height, 
reduced setbacks or reduction in parking requirements.   
 
Allowable Uses 
Because the Overlay District would cover a wide variety of underlying districts ranging from 
single-family residential to commercial, the allowable uses would likely be based upon the 
underlying zoning district; however, the Overlay District could be drafted with its own list of 
permitted uses.  Either way, the uses currently allowed may need to be modified to restrict 
certain automotive-oriented uses and to allow certain uses that are more conducive and 
supportive of transit.  In addition, some density increase may be appropriate to make transit a 
more viable option. 
 
The Overlay District might limit certain types of uses that are not conducive to a pedestrian- and 
transit-oriented environment, such as auto related uses, auto dealerships and drive-throughs.  
Limitations could be in the form of making these uses special land uses, limiting the frontage 
that can be occupied by these uses, requiring these uses be spaced a set distance from any 
other auto-oriented use, requiring that the vehicle-oriented aspect of these uses be located in 
the rear yard (such as a drive-thru window).   
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Dimensional Requirements 
The dimensional requirements would be established to make the site more conducive to 
pedestrian access and minimize conflicts between pedestrians and motorists.  This could 
include elements such as: 
 

• Maximum front yard setback requirements as opposed to minimum requirements. 
 

• Minimum percentage of the frontage along the sidewalk be occupied by a building units 
design standards to ensure pedestrian entrances for businesses are located on the 
sidewalk.   
 

• Front yard parking restrictions to limit the amount of parking that can be located along 
the frontage of the lot.   
 

• Within a set distance of major transit stops, buildings could be required to be built-to the 
sidewalk for a 100% of the frontage and main entrances to buildings could be required to 
be oriented towards the transit stop to make access from transit more convenient.   
 

• Greater building heights or densities could be allowed for sites fronting on the transit-
oriented corridor, perhaps in the form of bonus height for mixed-use developments.   

 
• Because of the availability of enhanced transit and the goal to discourage single-

occupancy vehicles, minimum off-street parking requirements would be relaxed or more 
provisions would be made to give the Planning Commissions the ability to reduce or 
waive parking requirements. 

 

Model Regulations:  Access Management 
 
As noted in the Plan, access management is one approach to improve transportation operations 
and safety.  The Michigan Department of Transportation has a published set of access 
management techniques in the MDOT Access Management Guidebook.  That guidebook 
served as the foundation for a separate access management plan for M-17 through the city, 
Ypsilanti and Ypsilanti/Pittsfield Township’s (incorporated by reference as a Chapter of this 
Transportation Plan).  Those access management recommendations should be applied to all 
the arterial (major) streets in Ann Arbor with the understanding that, given the built character of 
the city, compliance with the recommended MDOT driveway spacing standards is not always 
practical.  Therefore, the MDOT recommended access spacing standards should be used as a 
guide, with the city making final decisions to apply the standards to the extent reasonable.  
 
While the most obvious benefits of access management are to reduce the potential for crashes 
and improve traffic operations, the reduction in conflict points can also benefit pedestrians, 
bicyclists and transit users. Access management will be implemented gradually.  Standards for 
access spacing and design can be applied to new developments, changes in use, and when a 
street reconstruction project is being designed. While a separate ordinance may be preferred, 
the concept can already be applied as the city reviews site plans and development proposals. 
The model regulations below are an outline of the components in an access management 
ordinance. 
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In situations like Ann Arbor where the “standards” may need to be adjusted based upon actual 
conditions, those adjustments could be agreed upon by the city engineering staff or the planning 
commission as part of a site plan review.  The model regulations note several situations where 
some adjustment may need to be considered to implement access management to the extent 
reasonable. Any regulations should specify the authority to approve modifications with the 
zoning board of appeals having jurisdiction for a variance if there is a “practical difficulty”.  
 
Section ___ Access Management Regulations 
 
(a) Intent.  Numerous published studies and reports document the relationship between 

systems and traffic operations and safety.  Those reports and experiences of other 
communities demonstrate standards on the number and placement of access points 
(driveways and side street intersections) that can preserve the capacity of the roadway 
and reduce the potential for crashes.  The standards herein are based on 
recommendations published by various national and Michigan agencies that were 
refined during preparation of the Washtenaw County Access Management Plan. 
 
(1) Preserve the capacity of the road system by limiting and controlling the number, 

location and design of access points and requiring alternate means of access 
through shared driveways, service drives, and access off cross streets in certain 
locations. 

 
(2) Improve traffic safety and reduce the potential for crashes.  
 
(3) Avoid the proliferation of unnecessary curb cuts and driveways, and eliminate or 

reconfigure existing access points that do not conform to the standards herein, 
when the opportunities arise. 

 
(4) Implement the recommendations of the Washtenaw County Access Management 

Plan and any other specific corridor plans.  
 
(5) Require demonstration that resultant parcels are accessible through compliance 

with the access standards herein prior to approval of any land divisions to ensure 
safe accessibility as required by the Land Division Act.  

 
(6) Improve safety for pedestrians and other non-motorized travelers through 

reducing the number of conflict points at access crossings. 
 
(7) Provide landowners with reasonable access, though the access may be 

restricted to a shared driveway or service drive or via a side street, or the number 
and location of access may not be the arrangement most desired by the 
landowner or applicant. 

 
 
(b) Applicability.  Access spacing from intersections and other driveways shall meet the 

requirements of this section.  The number of access points is the fewest needed to allow 
motorists reasonable access to the site. 

 
(1) All uses subject to site plan, subdivision or land division approval under Section 

__ shall be required to comply with the requirements of this section.  No building 
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or structure shall be erected unless the access management regulations are met 
and maintained in connection with such building or structure.  

 

(2) Any change in use that may change traffic conditions as determined by city staff.  
(Note: a change in use may be a trigger to require removal, consolidation or 
redesign of an access point.)   

 
(3) For building or parking lot expansions, or changes in use, the Planning 

Commission shall determine the extent of upgrades to bring the site into greater 
compliance with the access standards.   

 
(c) Additional Submittal Information. In addition to the submittal information required for 

site plan review, the following shall be provided with any application for site plan or 
special land use review. The information listed in items (1)-(4) below shall be required 
with any request for a land division, subdivision plat or site condominium review. 

 
(1) Existing access points within three hundred (300) feet on both sides of the road 

frontage, and along both sides of any adjoining roads, shall be shown on the site 
plan, aerial photographs, plat or survey. 

 
(2) The applicant shall submit evidence indicating that the applicable sight distance 

requirements are met.  
 
(3) Dimensions between proposed on-site and existing off-site access points. 
 
(4) Where shared access is proposed or required, a shared access and 

maintenance agreement shall be submitted for approval.  Once approved, this 
agreement shall be recorded with the Washtenaw County Register of Deeds.  

 
(5) Dimensions shall be provided for driveways (width, radii, throat length, length of 

any deceleration lanes or tapers, pavement markings and signs) and all curb 
radii within the site. 

 
(6) The site plan shall illustrate the route and dimensioned turning movements of any 

expected emergency vehicles, truck traffic, tankers, delivery vehicles, waste 
receptacle vehicles and similar vehicles. The plan should confirm that routing the 
vehicles will not disrupt operations at the access points nor impede maneuvering 
or parking within the site. 

 
(7) Location of existing and proposed bus stops, sidewalks, pedestrian crosswalks 

and bike paths. 
 
(d) Review coordination.  For development or change in use along state trunklines, the 

applicant shall provide correspondence that the site plan has been submitted to the 
MDOT for their information and comment.  Any correspondence from the MDOT on the 
general access design and geometrics shall be considered during the site plan review 
processes.   

 
(e) Permitted Access:  Each lot shall be permitted one access point.  This access point 

may consist of a shared access with an adjacent use or access via a service drive, 
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frontage road or side street.  An individual driveway may be permitted where standards 
are met, provided such driveway is located and easements are provided to facilitate 
shared access by adjacent lots. 
 

(f) Additional Access Justification:  An additional driveway may be permitted by the 
Planning Commission upon finding that one (1) of the conditions below exists.  The 
additional driveway may be required to be along a side street or a shared access with an 
adjacent site. 

 
(1) The site has adequate frontage to meet the spacing standards between access 

points listed below, and the additional access will not prevent adjacent lands from 
complying with the access spacing standards when such lands develop or 
redevelop in the future; or, 

 
(2) A transportation impact study demonstrates the site 

will generate over 300 trips in a peak hour or 3000 
trips daily, or 400 and 4000 respectively if the site 
has access to a traffic signal, and the traffic study 
demonstrates the additional driveway will provide 
improved conditions for the motoring public and will 
not create negative impacts on through traffic flow; 
or 

 
(3) The additional driveway is a necessity rather than just a convenience.  Planning 

Commission may require a report by a qualified traffic engineer that certifies the 
need for an additional driveway.  

 
(g) Access Spacing:  Access points shall provide the following spacing from other access 

points along the same side of the public street (measured from centerline to centerline 
as shown on the figure): 
 

Table A-1: Minimum Driveway Spacing 
Same Side of Road 
Posted Driveway Spacing (in feet) 

 Arterial 
Streets 

Other 
Streets 

25 130 90 
30 185 120 
35 245 150 
40 300 185 
45 350 230 

50 + 455 275 
Note: the standards for arterials are those 
published by MDOT; spacing for “other streets” are 
those used by some other Michigan cities.  Ann 
Arbor engineering staff may prefer to develop its 
own spacing standards based on a street’s 
functional classification system or characteristics. 

 

offset 
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(h) Spacing From Intersections.  Minimum spacing of access points from intersections 

shall be in accordance with the table below (measured from pavement edge to 
pavement edge as shown on the figure): 
 

Table A-2: Minimum Driveway Spacing from Intersection * 

Location of 
Access Point 

Type of 
Intersecting 

Road 

Minimum Spacing 
for a Full Movement 

Driveway 

Minimum Spacing 
for a Driveway 

Restricting Left-
turns 

Expressway ramp 600 600 
Arterial 300 125 

Access along 
an arterial 

street Collector or local 200 125 
Arterial 200 100 

Collector  150 100 
Access along 

a collector 
street Local 125 100 

Arterial 125 75 
Collector 100 75 Access along 

a local street 
Local 75 75 

* Unless other spacing is approved by the city engineering department or MDOT, as 
applicable. 

 
(i) Accommodate Future Shared Access:  Where the subject site adjoins land that may 

be developed or redeveloped in the future, including adjacent lands or potential outlots, 
the access shall be located to ensure the adjacent site(s) can also meet the access 
location standards in the future. 
 

(j) Offsets:  Access points shall be aligned with driveways on the opposite side of the 
street or offset to reduce left-turn conflicts as determined by city engineering staff.   
 

(k) Sight Distance.  Driveways shall be located to provide safe sight distance, or 
determined by the city or MDOT, as applicable. 

 
(l) Public Facilities in Right-of-way.  No 

driveway shall interfere with municipal facilities 
such as street light or traffic signal poles, signs, 
fire hydrants, cross walks, bus loading zones, 
utility poles, fire alarm supports, drainage 
structures, or other necessary street structures.  

 
(m) Shared commercial driveways, frontage 

roads and service drives.  Shared commercial 
driveways, frontage roads or rear service drives 
connecting two or more lots or uses shall be 
required in instances where the city engineer or 
Planning Commission determines that reducing 
the number of access points will have a 
beneficial impact on traffic operations and 
safety.  In particular, service drives shall be 
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Service/Frontage Road Setbacks: 

required where recommended in a sub-area master plan; near existing traffic signals or 
near locations having potential for future signalization; where service drives may 
minimize the number of driveways; and along segments with a relatively high number of 
crashes or limited sight distance.  Frontage roads or service drives shall be constructed 
in accordance with the following standards: 

 
(1) Service drives shall generally be parallel or perpendicular to the front property 

line and may be located either in front of, adjacent to, or behind, principal 
buildings. In considering the most appropriate alignment for a service road, the 
Planning Commission shall consider the setbacks of existing buildings and 
anticipated traffic flow for the site. 

 
(2) Service drives shall be within an access easement permitting traffic circulation 

between properties. This easement shall be approved by the City of Ann Arbor 
and recorded with the Washtenaw County Register of Deeds. The required width 
shall remain free and clear of obstructions, unless otherwise approved by the 
Planning Commission. Each property owner shall be responsible for 
maintenance of the easement and service drive. 

 
(3) Service drives and frontage roads shall 

be set back as far as reasonably 
possible from the intersection of the 
access driveway with the public street. 
A minimum of twenty (20) feet shall be 
maintained between the public street 
right-of-way and the pavement of the 
frontage road, with a minimum sixty (60) 
feet of throat depth provided at the 
access point, measured between the 
public street right-of-way and the 
pavement of the parallel section of the 
frontage road. 

 
(4) Service drives shall have a minimum pavement width of twenty-four (24) feet and 

be constructed of a base, pavement and curb with gutter that is in accordance 
with public street standards.  The city traffic engineer or Planning Commission 
may modify these standards based upon site conditions, anticipated traffic 
volumes and types of truck traffic. 

 
(5) In cases where a shared access facility is recommended, but is not yet available, 

temporary direct access may be permitted, provided the plan is designed to 
accommodate the future service drive, and a written agreement is submitted that 
the temporary access will be removed by the applicant, when the alternative 
access system becomes available.  This may require posting of a financial 
performance guarantee.  

 
(6) With the redevelopment of existing sites where it is not possible to develop 

separate service drives, the Planning Commission may instead require a drive 
connecting parking lots. 
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(n) Modifications by the City Traffic Engineer or Planning Commission. Given the 
variation in existing physical conditions, modifications to the spacing and other standards 
above may be permitted by the city engineer or Planning Commission as part of the site 
plan review process upon a finding that the following conditions apply: 
 
(1) Conditions exist on the site that make compliance unreasonable (sight distance 

limitations, topography, wetlands, drain or water body, woodlands that will be 
preserved, existing development, existing non-conforming width, unique site 
configuration or shape), or existing off-site access points make it impractical to 
fully comply with the standards.  

 
(2) The use involves an access improvement to an existing site or a new use that will 

not generate any more traffic than the previous use or there is only one access 
point that is not being changed. 

 
(3) The proposed modification is consistent with the general intent of the preceding 

standards, the recommendations of the Washtenaw County Access Management 
Plan, or any other corridor or subarea plan. 

 
(4) A transportation impact study has been provided, where required and warranted, 

that certifies the modification will improve traffic operations and safety along the 
roadway, and is not solely for convenience of the development.  Roadway or 
intersection control or driveway design change improvements will be made to 
improve overall traffic operations prior to the project completion or occupancy of 
the first building. 

 
(5) Indirect or shared access has been provided to the extent practical. 

 
 The Planning Commission may require that a performance guarantee or other legally 

binding means approved by City of Ann Arbor be provided to ensure the removal of the 
driveway upon expiration of the temporary driveway permit. 
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                  Appendix B: Previous Plan 
Recommendations 

 
This appendix includes information gathered on previous plans that was not included in Chapter 
4, including goals and objectives from each plan along with maps illustrating recommendations.  

City of Ann Arbor 1990 Transportation Plan 
The last Ann Arbor Transportation Plan was completed in November 1990 and made short-, 
mid-, and long-range recommendations.  These recommendations included non-motorized, 
transit, and automobile modes related to all the different infrastructure types in the city.  The 
short-range recommendations were for the period of 1991 to 1995, while the long-range 
recommendations were made for the period from 1995 until the year 2010.  The objectives listed 
in the plan are as follows: 
 

• Determine future development of transportation systems to serve the City of Ann Arbor 
• Develop a multi-modal transportation plan to replace the existing plan 
• Develop the plan in coordination with the current plans and policies of the Ann Arbor 

Transportation Authority, the University of Michigan, the Ann Arbor-Ypsilanti Urban Area 
Transportation Study Committee (UATS, now the Washtenaw Area Transportation Study 
(WATS)) and the Michigan Department of Transportation (MDOT), in addition to the 
general development of the City and the townships surrounding the City 

 
The 1990 Plan provided many goals, listed below, were established to define alternatives and 
recommendations.  Along with each goal there were several objectives to achieve the goal.  
 

1. To efficiently and effectively serve travel needs of the community. 
a. Facilitate a high level of mobility within Ann Arbor and provide connections to the 

regional transportation system. 
b. Provide incentives for and encourage use of user-friendly alternative 

modes/management techniques of travel. 
c. Increase persons per vehicle throughout area, which will decrease total vehicle 

miles of travel.  
d. Provide a roadway system that includes a functional hierarchy that appropriately 

accommodates access and mobility needs. 
e. Provide sufficient capacity in the transportation system to accommodate existing 

and forecasted travel demand. 
f. Implement roadway geometric designs that improve the operational 

characteristics of the transportation system and meet accepted engineering 
standards. 

g. Provide transportation alternatives in the form of transit, bicycle and pedestrian 
facilities and services for persons who cannot or chose not to use automobiles. 

 
2. To be compatible with adjacent land uses and the environmental character of the area.  

a. Implement transportation system improvements that are sensitive to the 
characteristics of the City. 

b. Implement transportation system improvements that are sensitive to adjacent 
land uses, natural features, and have positive environmental aspects. 
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3. To be implemented within the financial constraints of public/private resources. 

a. Develop a transportation system that can be financed within the resources of the 
public sector and in which each expenditure satisfies a public transportation 
priority.  

b. Develop policies and programs that encourage private sector participation in 
serving travel needs and promote land use development patterns consistent with 
the transportation plan.  

 
The total cost of the recommendations, in 1990 dollars, was $98.4 million.  While many of the 
recommendations were completed, some were tried and discontinued due to lack of funding or 
ineffectiveness.  Other recommendations were abandoned all together due to changes in the 
City, which include shifts in population and employment trends, or lack of funding.   
 
Figures B-1, B-2, and B-3 illustrate the short-range, mid-range, and long-range 
recommendations from the 1990 Transportation Plan.  
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Figure B-1: 1990 Plan Short-Range 
Recommendations 
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Figure B-2: 1990 Plan Mid-Range 
Recommendations 
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Figure B-3: 1990 Plan Long-Range 
Recommendations 
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WATS Transportation Improvement Program (TIP) 
The Washtenaw Area Transportation Study (WATS) is the local metropolitan planning 
organization (MPO) for the City of Ann Arbor.  As part of the planning process, WATS develops 
both a near-term transportation improvement program (TIP) as well as a longer-term regional 
transportation plan (RTP).  The TIP is a scheduling document to approve projects and authorize 
funds.  Typically, the projects included in the TIP have either local or federal funding and will be 
completed in the next few years.  Figure B-4 illustrates those projects within or near the City of 
Ann Arbor that are including in the TIP or will be completed by the City of Ann Arbor.  Table B-1 
below also summarizes those projects as well.  
 
Table B-1:  2008-2011 Transportation Improvement Program Project List 

Year Project Name Project Limits Proposed Improvement 
Total Cost 

(1000s) 

2008 Division Street and 
Fifth Avenue Packard to Beakes bicycle lanes and parking lanes; bulb outs at 

intersections; 8000 

2008 South Main Street 
Non-motorized Path  AA-Saline to East Stadium Construct non-motorized path 1000 

2008 Huron River Drive 
Improvements 

Bird Road to North Main 
Street 

Evaluation and possible rehabilitation of the road 
corridor 1300 

2008 
Annual Local Street 
Resurfacing 
Program 

Citywide Resurfacing of local streets 2670 

2008 
Annual Major Street 
Resurfacing 
Program 

Citywide Resurfacing of major streets 4450 

2008 sidewalk ramps DDA District ADA ramp compliance 500 

2008 DDA Alley Repairs DDA District Resurfacing of alleys in the DDA district 500 

2008 E. Liberty Street S. Main to Division Resurfacing of roadway 435 

2008 
First and Ashley 
Streets Signal 
Interconnect 

West Liberty to Miller Install fiber optic lines to interconnect signals 210 

2008 South State Street 
Signal Interconnect 

Eisenhower Pkwy to 
Ellsworth Road Install fiber optic lines to interconnect signals 480 

2008 
West 
Stadium/Pauline 
Intersection 

Pauline to 500' south of 
Pauline Reconstruction of roadway 680 

2008 W. Eisenhower 
Parkway S. Main Street Intersection Reconstruct Intersection 400 

2008 West Stadium at 
Pauline 

Pauline/West Stadium 
intersection to 650' East Reconstruction of roadway 1495 

2008 

 
Mobility 
Management Washtenaw County 

Develop and implement the management and delivery 
of coordinated transportation services for work and 
people with disabilities 
 
 

243.806 

2008 

 
US 23 at Geddes Interchange 

 
Dedicated center left turn lane on Geddes Rd at SB US-
23 entrance ramp, increase ramp storage length.  
 

4650 

2008 Rail Stations 8 Mile, Plymouth-Barton Construct platforms & parking improvements as needed 625 

2009 East Stadium Blvd. Packard to Brockman Resurfacing of roadway + water main 461 

2009 

Fuller/East Medical 
Center/Maiden Lane 
Intersection 
Improvement 

Fuller/East Medical 
Center/Maiden Lane 
Intersection  

Reconfiguration of lanes at the intersection 1700 

2009 

Huron 
Parkway/Nixon Road 
Intersection 
Improvement 

Huron Pkwy, Plymouth to 
Nixon Road; Nixon Road, 
Plymouth to Huron Pwy.  

Reconfiguration of lanes at the intersection 1378 

2009 West Stadium  650' East of Pauline to 500' 
East of Seventh Reconstruction of roadway 4940 

2009 
Annual Local Street 
Resurfacing 
Program 

Citywide Resurfacing of local streets 2790 
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2009 
Annual Major Street 
Resurfacing 
Program 

Citywide Resurfacing of major streets 4650 

2009 DDA Alley Repairs DDA District Resurfacing of alleys in the DDA district 500 

2009 sidewalk ramps DDA District ADA ramp compliance 500 

2009 
Fuller/Geddes Signal 
Interconnect (Glen to 
US-23) 

Glen to US-23 Install fiber optic lines to interconnect signals 711 

2009 

Washtenaw and 
Platt/Glenwood 
Intersection 
Improvements 

Washtenaw and 
Platt/Glenwood Intersection 
Improvements 

Install new signal at intersection 150 

2010 

 
Plymouth 
Road/Huron 
Parkway Intersection 
Improvements 
 

Plymouth Road/Huron 
Parkway Intersection  

 
Reconfiguration of lanes at the intersection 
 200 

2010 Platt Road Sidewalk  Huron Parkway to 
Washtenaw Construct non-motorized path 75 

2010 Sidewalk Gaps Citywide Construct sidewalks and non-motorized facilities 130 

2010 Detroit Street  Catherine to North Division Reconstruction of roadway 1700 

2010 Dexter Avenue Fairview to Maple Reconstruction of roadway 721 

2010 
East Stadium Bridge 
Replacement (over 
AARR) 

East Stadium Bridge over 
AARR Reconstruction of bridge 11400 

2010 
East Stadium Bridge 
Replacement (over 
South State Street) 

East Stadium Bridge over 
South State Street Reconstruction of bridge 3150 

2010 Huron Street  Chapin to Thayer 
Lighted & textured x-walks; refuge islands & medians; 
planter boxes & pedestrian level streetlights; benches; 

banners & light columns. 
5000 

2010 Miller Avenue Newport to Fulmer Reconstruction of roadway 1727 

2010 Plymouth Road Huron Parkway to Green Resurfacing of roadway 725 

2010 

 

West Stadium  

 

650' East of Pauline to 500' 
East of Seventh 

 

Reconstruction of roadway 

 

1994 

2010 
Annual Local Street 
Resurfacing 
Program 

Citywide Resurfacing of local streets 2790 

2010 
Annual Major Street 
Resurfacing 
Program 

Citywide Resurfacing of major streets 4650 

2010 
 
DDA Alley Repairs  

DDA District 
 

Resurfacing of alleys in the DDA district  
1000 

2010 Safety Projects Citywide Modifications to improve safety of traffic operations 50 

2010 Plymouth Road Rail 
Station 

Plymouth Road north of 
Barton Construct transit facility 250 

2010 
 
Various Non-
Motorized  

Countywide 
 

Non-motorized projects  
160 

2011 Sidewalk Gaps Citywide Construct sidewalks and non-motorized facilities 130 

2011 Stadium Boulevard 
Reconstruction 

500' east of S. Seventh 
Street to Kipke Dr 

Reconstruction of roadway; upgrade storm sewer and 
water main 3930 

2011 Fifth Avenue  Huron to Madison Reconstruction of roadway 2826 

2011 Miller Avenue Chapin to Main Resurfacing of roadway 161 

2011 North State Street Kingsley to Fuller/Depot Reconstruction of roadway 500 

2011 
 
South Main Street  

Huron to William 
 

Resurfacing of roadway  
286 

2011 West Washington 
Street First to South Main Resurfacing of roadway 215 

2011 Annual Local Street Citywide Resurfacing of local streets 2850 
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WATS Long-Range Transportation Plan (RTP) 
WATS also develops a Long-Range Transportation Plan for Washtenaw County.  The last 
adoption of the long-range plan was in June 2004 and includes 410 capital transportation 
improvements and 18 operating improvements for the Washtenaw County area.   
 
Figure B-5 illustrates those RTP projects within and immediately surrounding the city of Ann 
Arbor.  These projects are contained within the Long Range Plan, which is fiscally constrained 
based on funding sources. 
 

Resurfacing 
Program 

2011 
Annual Major Street 
Resurfacing 
Program 

Citywide Resurfacing of major streets 4750 

2011 DDA Alley Repairs DDA District Resurfacing of alleys in the DDA district 1000 

2011 Packard Road 
Signal Interconnect Eisenhower to East Stadium Install fiber optic lines to interconnect signals 300 

2011 Safety Projects Citywide Modifications to improve safety of traffic operations 50 

2011 

 

I-94 BL 

 

I-94BL from West Junction 
I-94 to Main Street 

 

Mill & two course overlay, intermittent curb & gutter 
replacement, drainage work on EB I-94BL ramps, 

guardrail 
 5696 
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Table B-2: WATS Long-Range Transportation Plan Projects 
Cost Year Project Name Project Limit Proposed Improvement Agency 

($000s) 

2005 Miller Maple to M-14 Install Non-motorized path City $        210 

2005 Wagner Road Liberty to Jackson (Central turn lane) Widen from 2 to 3 lanes WCRC $      1,700 

2005 E. Medical Center 
Dr. Over Norfolk Southern RR Widen Bridge and add one more left turn lane City $      2,000 

2005 Packard Rd Eisenhower to Stadium Signal Interconnect City $        230 

2005 Green NoMo Glazier Way to Baxter Install Non-motorized path City $        180 

2005 Miller At Wagner Intersection Improvement WCRC $        800 

2005 Scio-Church At Wagner Intersection Improvement WCRC $        900 

2006 Maiden Lane Plymouth to Wall Street Install Non-motorized path City $        180 

2006 Oakbrook Harbor house to South State New Road City $      1,400 

2006 Gallup 
Park/Arboretum RR Nichols Arboretum to Gallup Park Construct Non-motorized tunnel under RR City $        370 

2006-2010 Commuter Rail Chelsea to Detroit CRT SEMCOG, 
AATA $    31,250 

2006 -2010 Carpenter Road I-94 to Textile Widen from 2 to 5 lanes WCRC $      1,640 

2006-2008 Nixon At Huron Parkway New Signal City $          83 

2006-2008 Plymouth At Commonwealth New Signal City $          83 

2006-2010 Brooks Street 
Sidewalk Mixwood to Sunset Install Non-motorized path WCRC, City $        380 

2006-2010 Washtenaw NoMo 
Linkage Northside Tuomy to Glenwood Install Non-motorized path City, WCRC $        950 

2006-2010 Geddes  Signal Earhart to US-23 Signal Interconnect City $        100 

2006-2010 Nixon Dhu Varren to Huron Pkway Add Center Turn Lane, transit, non-motorized City $      1,000 

2006-2010 Dexter Maple to Doty Install Non-motorized path City $        430 

2006-2010 Ellsworth Ann Arbor-Saline to Maple Pave gravel road WCRC $        600 

2006-2010 Stone School Eisenhower to I-94 Install non-motorized path City $        130 

2006-2010 Pave Traver Road Leslie Golf Course to Placid Way Pave Gravel Roadways City  $      1,000 

2006-2010 Seventh Scio Church to Miller Signal Interconnect City $        470 

2006-2010 Seventh Stadium to Scio Church Install non-motorized Path City $        320 

2006-2010 Glendale Jackson to Fair Install non-motorized path City $        170 

2006-2010 Huron River Trail Along the river inside the city limits Construct Multi-use paths where gaps exit City $        100 

2006-2010 Plymouth At Traverwood New Signal City $          89 

2006-2010 Pontiac Trail At Barton Intersection Improvement City $        250 

2006-2010 Plymouth At Huron Parkway Intersection Improvement - Add right turning 
lanes City $        200 

2011-2015 Scio Church Seventh to Main Add Center Lane City $        500 

2011-2015 Broadway Baits to Plymouth Eliminate gaps in the non-motorized path 
system City $        170 

2011-2015 Ellsworth Platt to State Widen from 2 to 3 lanes City $      8,400 

2011-2015 Main Depot to M-14 Install non-motorized path - eliminate the gaps City $        500 

2011-2025 US-12 (3 parts) E of City Limits of Saline to  E of Carpenter Widen from 2 lanes to 5 lanes MDOT  

2016-2020 Platt Road Ellsworth to US-12 Widen from 2 to 3 lanes WCRC $      6,250 

2016-2020 State Street Textile to Ellsworth Widen from 2 to 5 lanes WCRC $      2,400 

2016-2020 Clark Hogback to Huron Parkway New Construction (2 lane road) City $      2,800 

2016-2020 Pittsfield Washtenaw to Clark New Construction (2 lane road) City $        400 

2021-2025 Maple Rd Saline City to Ann Arbor Saline Widen from 2 to 3 lanes WCRC $      5,600 

2026-2030 Dixboro Geddes to Plymouth Widen from 2 to 3 lanes WCRC $      5,400 

2026-2030 Ann Arbor-Saline Saline city to Wagner Widen from 2 to 3 lanes WCRC $        500 

2026-2030 Ellsworth Lohr to State Widen from 3 to 5 lanes WCRC $      1,500 

2026-2030 Ellsworth At Oak Valley Intersection Improvement City $        250 

2030 US23 M-14 to N County line Widen from 4 to 6 lanes MDOT  
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Figure B-4: WATS TIP Projects Location Map 
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Figure B-5: WATS Regional Transportation 
Plan Projects Location Map 
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City of Ann Arbor Non-Motorized Plan 
The Ann Arbor Non-Motorized Plan was adopted by Ann Arbor City Council in December 2006.   
 
There were two visions developed for the plan: 

1. The purpose of the plan is to identify the means to establish a physical and cultural 
environment that supports and encourages safe, comfortable and convenient ways for 
pedestrians and bicyclists to travel throughout the City and into the surrounding 
communities. 

2. It is further envisioned that this environment will result in a greater number of individuals 
freely choosing alternative transportation modes (walking, bicycling, mass transit, etc.), 
which will lead to healthier lifestyles, improved air and water quality, and a safer, more 
sustainable transportation system. 

 
There were also several goals and objectives identified within the plan:   

1. Incorporate non-motorized best practices into all relevant policies, and all aspects and 
stages of planning available to the City and its partner organizations. 

a. Develop best practices guidelines that define a true multi-modal perspective for 
transportation planning. 

b. Identify changes to planning processes, City policies and regulations that will 
further non-motorized transportation. 

c.  Define a sustainable financing mechanism for non-motorized transportation 
policy development, policy implementation, construction and maintenance of 
facilities, education, and other needs that may arise to implement the City’s non-
motorized transportation plan. 

d. Encourage and provide a framework for coordination between the City of Ann 
Arbor, the public school system, the University of Michigan, surrounding 
communities and regional agencies to facilitate connecting the non-motorized 
network to the region. 

e. Define the process for prioritizing and implementing improvements. 
 

2. Provide a comprehensive, easy to implement non-motorized network as an integral 
component of the City's transportation system. 

a. Provide convenient and safe non-motorized connections between destinations in 
every part the community, such as residential, commercial, school, recreational, 
and other areas. 

b. Integrate non-motorized transportation into existing transportation infrastructure. 
c. Eliminate obstacles in the current non-motorized network. 
d. Minimize conflict between modes of travel while still accommodating all modes. 
e. Link the City’s network to the regional non-motorized network. 

 
3. Increase awareness of the opportunities for, and benefits of, non-motorized 

transportation, as well as provide information to all users on safe ways to integrate 
motorized and non-motorized modes of transportation. 

a. Develop strategies to educate the general public, the school system, and the 
University of Michigan on the available non-motorized transportation network and 
encourage its use, including promotion of Safe Routes to School. 

b. Develop strategies to educate the general public, the school system, and the 
University of Michigan community on the personal and community wide benefits 
of non-motorized transportation modes of travel. 
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c. Develop strategies to educate all transportation system users (motorists, cyclists, 
pedestrians, etc.) on key safety issues related to integrating walking, bicycling 
and motorized travel to create an atmosphere of respect among all travelers. 

d. Develop strategies to emphasize the benefits of and opportunities for non-
motorized transportation into public schools, including promotion of Safe Routes 
to School. 

 
Figure B-6 illustrates the recommendations from the City’s Non-Motorized Plan.  

City of Ann Arbor Northeast Area Transportation Plan 
The Northeast Area Transportation Plan (NEATP) was completed in August 2006.   
 
There were six transportation goals identified in the plan: 
 

Goal A. To provide appropriate access and mobility, with minimal negative impacts for 
all people and goods.  

Goal B. To protect and enhance the natural environment and the human, residential 
and built environment.  

Goal C. To promote a safe and secure transportation system.  
Goal D. To invest in transportation infrastructure in a manner consistent with other 

goals.  
Goal E. To promote cooperation between the City of Ann Arbor and other governmental 

entities, particularly the surrounding townships and municipalities and the 
University of Michigan, in a manner consistent with the other goals.  

Goal F. To ensure that meaningful public involvement will be part of any transportation 
project in the Northeast Area.  

 
There were also several objectives associated with each of the transportation goals.  Chapter 7 
of the Northeast Area Plan contains the background, issues, goals and objectives in regards to 
the transportation system.  Chapter 7 of the NEATP summarizes the implementations or 
recommendations from the study.  
 
Figure B-7 illustrates the recommendations of Ann Arbor’s Northeast Area Transportation Plan
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Figure B-6: Non-Motorized Long-Term 
Recommendations 



City of Ann Arbor    September 15, 2008 Draft Transportation Plan Update 

  Page B-15 

 
 
 
 

Figure B-7: Northeast Area Plan 
Recommendations 
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Non-Motorized Plan for Washtenaw County 
The Washtenaw Area Transportation Study (WATS) developed a non-motorized plan for 
Washtenaw County which was completed in September 2006.  
 
There were several goals developed for the plan, including: 
 
Goal 1. Create a countywide, non-motorized vision to provide complete sidewalk and bike 

facility networks and to support public transit service. 
Goal 2. Increase awareness of non-motorized funding opportunities. 
Goal 3. Institutionalize road agency and local community thinking regarding incorporation of 

non-motorized improvements as part of all transportation improvements. 
Goal 4. Expand and enhance the non-motorized portions of the 2030 Long Range 

Transportation plan for Washtenaw County and County Comprehensive Plan. 
Goal 5. Improve safety for bicyclists and pedestrians. 
Goal 6. Identify inter-county, non-motorized connections. 
 
There were also six policies developed to guide the implementation of future improvements, 
including where facilities need to be constructed, to what standards they should be constructed 
and guidance on the resolution of maintenance agreements prior to implementation. The 
recommended policies include: 
 

Policy 1. Non-Motorized Facility Policy 
Policy 2. Pedestrian Facility Policy 
Policy 3. Provision of Non-Motorized Facilities 
Policy 4. Provision of Non-Motorized Facilities during Construction or Reconstruction of 

Public Roads or Bridges 
Policy 5. Provision of Non-Motorized Facilities Outside the Urbanized Area 
Policy 6.  Maintenance of Non-Motorized Facilities 

 
A countywide inventory of existing non-motorized facilities was developed. This inventory made 
it possible to identify deficiencies, which were used in the development of a vision and a future 
improvements list. The County’s future improvements list incorporated recommendations from 
the City of Ann Arbor Non-Motorized Plan. The list of future improvements includes projects 
totaling 1,561 miles with a total estimated cost of $108 million.  
 
The recommendations for the plan have four different categories: pedestrian improvements, 
bicycle improvements, bicycle and pedestrian improvements, and bridge crossing improvement.  
Pedestrian improvements include constructing new pathways on one or both sides of the road.  
Bicycle improvement include striping the existing roadway with bike lanes, adding a wide 
shoulder, improving bike access, or adding an on-road bike lane.  A new bridge crossing would 
either reconstruct the existing structure or enhance the existing structure with non-motorized 
improvements.   
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Within the city of Ann Arbor, the following large-scale recommendations were presented in the 
plan: 
 

Bicycle Improvements: 
Pontiac Trail north of Moore Street 
Barton Drive 
Plymouth Road east of Nixon Road 
Huron Parkway between Plymouth and 

Geddes 
South Huron River Drive 
Platt Road 
Geddes west of Huron Parkway 
Hill Street 
Huron Road 
Washington Street 
Main Street 
Scio Church Road 
7th Street 
Ann Arbor-Saline Road 
Stadium Blvd 
Maple Road 
Pauline Blvd 
 
Pedestrian Improvements: 
Arlington Blvd 
Dexter Road 
Ellsworth Road 
Sunset Road 

Devonshire Road 
Stadium Blvd 
 
Bicycle and Pedestrian Improvements 
Green Road 
Dhu Varren Road 
Huron River Drive 
Wagner Road 
Miller Road 
Washtenaw Avenue 
Main Street 
State Road 
Ellsworth Road 
Parkard Street 
 
Bridge Crossings: 
I-94 and Ann Arbor-Saline Road 
I-94 and State Road 
US-23 and Washtenaw Avenue 
US-23 and Geddes Road 
US-23 and Plymouth Road 
M-14 and Maple Road 
 
 
 

City of Ann Arbor Parks & Recreation Open Space Plan  
The Park and Recreation Open Space (PROS) Plan for 2006 to 2011 is the most recent update 
of the parks and recreation plan for the city and was completed in January 2006.  
 
The goals of the plan were based upon the input from extensive public involvement program to 
assure that parks, recreation and open space meet the expectation of the Ann Arbor 
community.   This plan provided an inventory of existing parks and facilities, describes the 
relationship between parks and recreation and surrounding municipalities and recreation 
providers, identifies parks and recreation needs and deficiencies, and proposes major capital 
improvement projects for the existing and new parks. The capital improvement program was 
broken into five categories that span the various types of facilities provided by the Ann Arbor 
Park system. These includes: facilities and community-wide parks; neighborhood parks and 
urban plazas; trails and greenways; infrastructure; and natural areas and river parks.   Figure B-
8 shows the locations of the existing parks within the city of Ann Arbor.   
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Figure B-8: Parks and Recreation Open 
Space 
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Transportation recommendations from the Parks plan include: 
• Huron River Greenway connections: 
• Riverside to Broadway pedestrian bridge 
• Fuller Park pathway 
• Bandemer railroad underpass 
• Arboretum/Gallup railroad underpass, 
• Mitchell Field pathway 
• Argo to Broadway connection 
• Broadway to Fuller railroad easement path connection. 
• Allen Creek Greenway connections 
• Huron Parkway Right of Way connection to Pontiac Trail through Leslie Park to Olson 

Park 
• South Spur along Malletts Creek connection 
• Other tributary connections 

 
An excerpt from the Parks Plan summarizes the transportation system in regards to Parks and 
Recreation needs: 
 

The City’s sidewalk system is relatively complete, with the exception of some gaps which occur 
along park frontages, some major roads and neighborhood streets. Examples of such gaps are 
along frontage in Lansdowne Park, Virginia Park and Hunt Park. Other problems that contribute 
to the overall lack of continuity include the cul-de-sac design, which creates access problems for 
pedestrians and cyclists because these are dead end streets. Rather than providing a through 
connection to a nearby school or park, these designs force residents to take a more circuitous 
route, which may prove to be an obstacle to biking and walking for many Ann Arbor residents. 
 
One solution has been to create connections for pedestrians and bikers through private property. 
These connections must be achieved through easements or outright dedication of land to the 
City. Though acquiring bike and path easements or trail corridors is a solution to some of the 
obstacles, issues of bicycle and pedestrian access remain in certain parts of the City and will 
continue to be an issue with new development. 
 
Both the Ann Arbor Railroad, running north/south through the City, and the Norfolk Southern 
Railroad, running east/west, provide opportunities and constraints for the off-road pathway 
network in Ann Arbor. Access to many of the parks along the Huron River is impeded by the 
Norfolk Southern Railroad, which is pressuring the City of Ann Arbor to eliminate at-grade railroad 
crossings. As the Huron River is a prime destination for many Ann Arbor residents, pedestrians 
are constantly crossing the tracks illegally, creating an additional safety concern for the Railroads. 
A safe, continuous path along the Huron River remains a long-term goal for the City, which would 
necessitate easements from the Norfolk Southern Railroad. 

Huron, Fifth, and Division Streetscape Traffic Impact Study 
The Ann Arbor Downtown Development Authority (DDA), in cooperation with the City of Ann 
Arbor, will be improving the Huron Street, Fifth Avenue, and Division Street corridors located 
within downtown Ann Arbor.  The improvements will consist of a streetscaping project that will 
improve the aesthetics of the roadways as well as provide on-street parking along the three 
roadways.  Bicycle lanes are also planned along both Division Street and Fifth Avenue as part 
of the project.  The streetscape improvements seek to create a pedestrian-friendly environment 
while servicing both motorized and non-motorized vehicles in a safe and efficient manner.  The 
improvements will also serve as a means to support on-going economic development activity in 
the project area and increase linkages amongst public facilities and other area projects.  
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Eastbound and westbound left-turn movements from Huron Street to State Street (which 
currently are not permitted) will also be investigated as part of the study.   
 
The recommendations from the study are not finalized, but preliminary recommendations are 
illustrated in Figures B-9 and B-10.  
  
Figure B-9: Huron, Fifth, and Division Proposed Parking 
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Figure B-10: Huron, Fifth, and Division Proposed Laneage 
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State Road Corridor Study 
The State Road Corridor Study was funded by the Washtenaw County Road Commission 
(WCRC), developers, the Ann Arbor Transportation Authority (AATA), and Pittsfield Township, 
and was completed in July 2006.  This corridor transportation plan provided a design blueprint 
for multi-modal transportation opportunities along the State Road/Moon Road corridor as a way 
to complement the character for the area.  The long-term needs of the corridor were assessed 
in this study along with traffic flow, land use, safety, and other aspects that influence the 
character of the corridor.  Future land use development along the corridor, as well as 
recommendations for other studies, were considered and incorporated into the development of 
recommendations for this corridor study. 
 
The primary goal of this study was to accommodate increasing traffic demands while retaining 
the desired character.  This report provided recommendations for both roadway segments and 
critical intersections of the study corridor. 
 
The recommended alternatives for each of the three segments of the study corridor are listed as 
follows: 
 

Segment 1 – Textile Road to Ellsworth Road - Four-Lane Blvd Alternative  
Segment 2 – Michigan Avenue (US-12) to Textile Road - Five-Lane Alternative  
Segment 3 – Bemis Road to Michigan Avenue - Three-Lane Alternative 

 
The recommended intersection treatments at critical intersections along each of the three study 
segments are listed as follows: 
 

Bemis Road at Moon Road:  Signalized with left and right-turn pockets 
 
Washtenaw Christian Academy Driveway at Moon Road: Monitored in the future to 
determine if and when signal warrants are met. 
 
Michigan Avenue at State/Moon Road:  

Option 1: Direct left-turn access  
Option 2: Indirect left-turn access  

 
Textile Road at State Road:  
• Construct dual left-turn pockets for the eastbound and westbound approaches of Textile 

Road.  
• Construct dual right-turn pockets for the westbound approach of Textile Road.  
• Add left-turn signal phasing for all approaches.  

 
Ellsworth Road at State Road:  

Option 1: Boulevard Cross Section on State Road with Indirect Left-Turns. 
Option 2: Boulevard Cross Section on State Road with Direct Left-Turns.  
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DDA Downtown Parking Study 
The Ann Arbor Downtown Parking Study was conducted in 2007 as the first step in the Ann 
Arbor DDA’s pursuit of a comprehensive parking strategy for Downtown.   
 
The study recommended eight principles for a comprehensive Parking Policy for Downtown.  
The principles are ordered in level of priority, beginning with a general principal/policy 
statement, and then proceeding through four demand-related principles, before addressing the 
recommended supply management approach.   
 

1. Parking is one part of multi-modal transportation approach to providing 
Downtown access and mobility.  

2. Seek to accommodate all Downtown parking activity within the DDA parking 
system. 

3. Seek the most cost effective means for providing Downtown accessibility.  
4. Support modes of access that promote efficient land use patterns, environmental 

sensitivity, non-motorized mobility options, and the community’s overall quality of 
life. 

5. The City administration will assume a leading role in defining preferred commuter 
transportation patterns within Downtown by encouraging alternatives to single-
occupancy vehicle commuting among its elected officials and employees.  

6. Maintain sufficient parking supply to allow purchase of monthly parking access 
instrument on demand, or following a waiting period of no more than 30 days. 

7. Maintain a formalized process for funding new parking.  
8. Maintain a formalized process for determining when new supply is needed.  

 
Actions identified in the study include:  
 
Immediate Actions 

• Maintain All-Season Sidewalk Access 
• Establish a Policy in Support of Prohibiting “Right Turns on Red” 
• Establish a Policy in Support of Leading Pedestrian Intervals 
• Increase Non-Motorized Transportation Funding 
• Formalize a Downtown Travel Choice Coordinator Office 
• Expand Car-Sharing 
• Provide Free or Discounted Rideshare Parking 
• Offer Free “Limited Use” Passes for Employers with Evening Operations 
• Implement a Valet Parking Pilot Project at Maynard Structure 
• Operate Evening Link Service 
• Establish a State Street Area Parking Benefit District Pilot Project 
• Complete the Information and Wayfinding Campaign 
• Implement Express Commuter Bus Service 
• Track Technology Investment Opportunities 
• Expand the Guaranteed Ride Home Program 
• Coordinate Park and Ride Improvements 
• Leave Parking Exemptions in the Zoning Code 
• Facilitate Shared On-Site Parking 
• Pursue Existing Joint-Development Opportunities 
• Continue Seeking Joint Development Opportunities 
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• Identify Priority Areas 
 
Short Term Actions 

• Implement Non-Motorized Transportation Plan Recommendations 
o Installing crossing islands for Huron Street crosswalks 
o Installing pedestrian countdown signals 
o Evaluate converting First and Ashley streets to two-way traffic, with bike lanes on 

Ashley; and  
o Extending on-street parking one block south on west side of Main Street south of 

William Street. 
• Establish a Pilot Valet Program in the Main Street Area 
• Install Additional Multi-Space Meters 
• Investigate Additional Parking Benefit District Opportunities 
• Quarterly Travel Choice Networking Sessions 
• Provide Parking Discount to Networking Sessions Participants 
• Offer Debit Account Alternative to Monthly Permit Holders 
• Operate Summer Link Service 
• Expand Express Commuter Bus Service 
• Formalize an In Lieu Fee Option 
• Implement Alternatives if Current Zoning Exemptions are Removed 
• Implement New Parking Requirements 
• Implement Right Turn on Red Prohibitions and Leading Pedestrian Intervals 

o State Street at Liberty Street 
o Main Street at Liberty Street 
o Main Street at Washington Street 

 
Long Term Actions 

• Manage All Parking Demand with Pricing 
• Offer Debit Accounts for Hourly Parkers 
• Offer Off-Street Parking Discount Options 
• Implement Seamless Payment Systems 
• Implement Pedestrian Improvements including: 

o Mid-block crossings 
o Crosswalk striping 
o Curb extensions/bulb-outs 
o Medians/Refuges 
o Intersection Stop Lines 
o In-pavement lighting at selected crosswalks 

• Retro-fit Existing Structures 
• Unbundle Parking Costs 

Wayfinding Analysis and Recommendations for Ann Arbor DDA 
The Ann Arbor Downtown Development Authority (DDA), in cooperation with the City of Ann 
Arbor, initiated a Wayfinding Project Team to develop a wayfinding system for Ann Arbor.  The 
intention of the system is for new visitors to be empowered to explore more of the City than they 
currently do.   
 
The goals of the Wayfinding System are as follows: 

• Allow first-time visitors to feel comfortable getting to where they know they want to go. 
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• All visitors become aware of more offerings throughout the City – they feel comfortable 
in getting to where they just learned they want to go. 

• The visual components of the wayfinding system complement the physical and cultural 
character of the city.   

 
The information provided by the wayfinding system will have the following priority: 

1. Provide directional information along preferred routes 
2. Inform visitors that they have arrived by defining entering experiences 
3. Direct first to the area of one’s desired destination 
4. Guide to the most convenient parking in the area, closest to destination 
5. Orient visitors as pedestrians once they’ve left their cars 
6. Direct visitors back to their cars 
7. Provide “away from Downtown” information about accessing major regional routes as 

drivers are leaving the area. 
 
The study has not progressed enough to provide specific information on signage location and 
character.  The study suggests the City should work with the Michigan Department of 
Transportation to enhance freeway signage with the phrase “Downtown” on larger exit signs.  
There are further recommendations for signage emphasizing areas of Ann Arbor, such as: 
“Michigan Stadium”, “Univ of Mich”, “Downtown Ann Arbor”, and “Huron River”.  Trailblazing 
signage would be added along entrance routes into downtown indicating wayfinding to certain 
areas such as Kerrytown District, Main Street District, State Street District, and South University 
District.  Boundary markers would reinforce to visitors that they have entered downtown.  
Universal parking signs, pedestrian guide signs, pedestrian kiosks, and district and/or area 
identification will also be elements of the plan.  

Ann Arbor Discovering Downtown (A2D2) 
In September 2006, the Ann Arbor City Council established the Ann Arbor Discovering 
Downtown (A2D2) initiative to implement the high priority recommendations of the Downtown 
Development Strategies Project, also known as the "Calthope Report."  Council also established 
a steering committee to work with staff to ensure ongoing communication between City Council, 
Planning Commission and the Downtown Development Authority regarding the implementation 
plan.   
 
The five high priority implementation actions recommended in the plan include:   
 
Create Overlay Zoning  
This initiative will revise zoning requirements for development and redevelopment in downtown 
areas of similar character and amend the master plan to support these changes.   
 
Implement Urban Design Guidelines  
After developing a vision for the form and detailing of downtown buildings, this initiative will 
create design guidelines to be applied to development and redevelopment projects.    
 
Clarify Historic Preservation Criteria  
In coordination with an update to the City’s historic preservation ordinance, this initiative will 
clarify design criteria and designate contributing and non-contributing buildings for properties 
located with downtown historic districts.   
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Streamline Development Process  
As part of a citywide effort to incorporate process mapping and technology improvements to the 
development review process, this initiative will identify ways to streamline the review and 
permitting process for downtown development.    
 
Pursue Comprehensive Parking Strategy  
The first phase of this initiative gathered data on supply and demand of downtown parking, in 
addition to demographics and perceptions of users of the parking system.  The second phase, 
to begin at the end of February 2007, will create revised parking policies for downtown.   
 
On June 17, 2007, the Ann Arbor City Council adopted a resolution to approve the Downtown 
Parking Policies and Action Recommendations from the Downtown Parking Study. 

Ann Arbor to Detroit Rapid Transit Study 
SEMCOG studied the feasibility of high-capacity rapid transit service between Ann Arbor and 
Downtown Detroit in 2004.  
 
The specific objectives of this study were: 

• To conduct a rapid transit Alternatives Analysis;  
• To identify and evaluate a set of feasible alternatives;  
• To identify a Locally Preferred Alternative  
• To prepare a draft environmental impact statement (DEIS)  

Figure B-11 illustrates the identified alternatives for the corridor.  

Figure B-11: Ann Arbor to Detroit Transit Alternatives 
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Ridership forecasts conducted in 2006 found that none of the preferred five alternatives would 
meet the New Starts criteria set forth by the Federal Transit Administration.  The 
recommendation means that certain types of federal funds would not be available for the 
continuing development of any alternative.  However, the region is still pursuing a low-cost 
commuter rail alternative between Ann Arbor and Detroit, although it is unknown when this 
service would begin.  Discussions are being held with Amtrak to provide the service.   There are 
also freight companies that utilize the existing railroad alignment that would require negotiation 
on usage before service could begin.  The freight companies involved are Norfolk Southern, 
Conrail Shared Assets and Canadian National.  SEMCOG envisions that there would be "more 
than one'' train each way between Ann Arbor and Detroit in both the morning and afternoon, at 
least one train at midday and one train in the evening. Ann Arbor and the New Center area of 
Detroit would be the end points, with a stop in Ypsilanti, a stop near Metro Airport and another in 
Dearborn.  It would take six months to develop a fully operational service once the negotiations 
are completed. This timeframe is contingent upon securing funds for the service.  Project 
sponsor and organizers also will be seeking some state and local government funding 
commitment and help from private business interests.  
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Appendix C:  
Existing Conditions 

 
This Appendix includes information gathered on existing conditions that was not 
included in the main body of the plan.  It is organized similar to the Basis for the Plan 
chapter in that information is presented primarily by mode of travel, but also includes 
information on land use and parking.  
 
Roadway Network 
 
Roadway Infrastructure 
 
Roadway Functional Classification 
The Federal Highway Administration has developed a means of classifying roads by 
distinguishing between the services they provide. Ann Arbor uses the National Functional 
Classification (NFC) to describe the function for all public roads within the city. The organization 
of roadway classifications is like a pyramid, with the highest classification (principal arterial) at 
the top and the lowest classification (local road) forming the base.  
 
Principal arterials are at the top of the NFC system, as they provide the highest levels of mobility 
at the highest speeds and are used for long uninterrupted trips. Principal arterials (or major) also 
provide access to important traffic generators. They typically have higher design standards than 
other roads, often have multiple lanes, and are often access controlled. Examples of principal or 
major arterials within or around the city are I-94, US-23, M-14, Washtenaw Ave, Main Street, 
and State Street. 
 
Minor arterials are similar in function to principal arterials, except they carry trips of shorter 
distance and to lesser traffic generators.  Examples of minor arterials in the city are Huron 
Parkway, Packard Road, Eisenhower Parkway, and Miller Road. 
 
Collectors generally provide a lower degree of mobility than arterials, but also provide more 
access to origins and destinations, collecting local traffic and distributing it to the arterial system 
for longer trips. Collectors typically have lower operating speeds, and are used for shorter trips. 
Examples of collectors in Ann Arbor are Geddes Road, Hill Street, Earhart Road, and Seventh 
Street.  
 
Local roads primarily provide access to property and have the lowest operating speeds and 
least stringent design standards in the NFC system. Examples of this are generally residential 
streets such as Washington Road, Broadway Road, Observatory Road, Kingsley Road, and 
Ann Street. 
 
Figure C-1 illustrates the City of Ann Arbor Roadway Functional Classification Map, while Figure 
C-2 illustrates truck routes designated throughout Ann Arbor.  
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Lane Configuration 
The higher the functional classification of a roadway, typically the greater number of lanes and 
the larger the traffic volumes on that roadway. Within the city, principal or major arterials 
typically vary between three and five travel lanes. Minor arterials vary between two to three 
travel lanes. Collector roadways have between one and two lanes in each direction. Local roads 
have one lane in each direction. Figure C-3 depicts the existing number of lanes along each 
roadway within the city (for divided roadways, the figure depicts the number of lanes in each 
direction).  
 
Traffic Signals 
There are currently 154 traffic signals within Ann Arbor.  The city has installed and expanded an 
advanced adaptive signal system known as SCOOT (Split Cycle Offset Optimization Technique) 
to many of the signals along major congested corridors.  The system improves the efficiency of 
the existing transportation network by adjusting the amount of green time given to through 
movements based on real-time demand levels, thereby allowing for more efficient through-travel 
on congested corridors and reducing congestion and emissions.  There are currently 33 signals 
in the city that are integrated into the SCOOT system.  These are installed primarily along 
Eisenhower, Packard, Washtenaw, and Plymouth corridors.  
 
Figure C-4 shows the location of both regular and SCOOT system traffic signals.  
 
Roadway Volumes 
ADT volumes for roadways within the city were estimated based on WATS 2005 (base year) 
travel demand forecasting model, along with limited count data provided by MDOT for roadways 
under state jurisdiction. Figure C-5 illustrates approximate 2005 ADT ranges throughout the 
study area roadway network.  
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Roadway Analysis 
Analysis of the roadway system included intersection level of service and crash analysis.  
 
Intersection Level of Service Analysis 
Intersection delay is measured by level of service (LOS), which is an intuitive scale of “grades” 
from A to F that measure how a roadway is operating.  The level of service is defined in terms of 
delay, which is a measure of driver discomfort, frustration, fuel consumption, and lost travel 
time.  The level of service criteria for unsignalized intersections is provided in the 2000 Highway 
Capacity Manual, Special Report 209 and is shown in Table C-1.  The level of service criteria for 
signalized intersections is provided in Table C-2.   
 
Table C-1: Level of Service for Unsignalized Intersections Based on Control Delay 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: 2000 Highway Capacity Manual, Special Report 209 
 

Level of 
Service 

Description Average Control Delay 
Per Vehicle (seconds) 

A Little or no delay. ≤ 10.0 
B Short traffic delays. > 10.0 and ≤ 15.0 
C Average traffic delays. > 15.0 and ≤ 25.0 
D Long traffic delays. > 25.0 and ≤ 35.0 
E Very long traffic delays. > 35.0 and ≤ 50.0 
F Demand exceeds capacity resulting in 

extreme delays and queuing. 
> 50.0 
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Table C-2: Level of Service for Signalized Intersections Based on Control Delay 
Level of 
Service 

Description Average Control Delay Per 
Vehicle (seconds) 

A Operations with very low control delay 
occurring with favorable progression and/or 
short cycle lengths. 

≤ 10.0 

B Operations with low control delay occurring 
with good progression and/or short cycle 
lengths. 

> 10.0 and ≤ 20.0 

C Operations with average control delays 
resulting from fair progression and/or longer 
cycle lengths.  Individual cycle failures begin 
to appear. 

> 20.0 and ≤ 35.0 

D Operations with longer control delays due to 
a combination of unfavorable progression, 
long cycle lengths, or high V/C ratios.  Many 
vehicles stop and individual cycle failures are 
noticeable. 

> 35.0 and ≤ 55.0 

E Operations with high control delay values 
indicating poor progression, long cycle 
lengths, and high V/C ratios.  Individual cycle 
failures are frequent occurrences.  This is 
considered to be the limit of acceptable 
delay. 

> 55.0 and ≤ 80.0 

F Operation with control delays unacceptable 
to most drivers occurring due to over 
saturation, poor progression, or very long 
cycle lengths. 

> 80.0 

 
Source: 2000 Highway Capacity Manual, Special Report 209 
 
 
Sixteen intersections were analyzed for existing conditions operations during the AM and PM 
peak periods.  Table C-3 details the level of service and delay for each of the intersections 
during the AM and PM peaks. 
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Table C-3: AM and PM Peak Hour Intersection Levels of Service* 
AM Peak Hour PM Peak Hour 

Intersection  
Delay 
(Sec/Veh) LOS 

Delay 
(Sec/Veh) LOS 

State Street @ Ellsworth Road 56.4 E 84.9 F 
State Street @ I-94 EB 66.1 E 25.8 C 
State Street @ I-94 WB 33.3 C 25.4 C 
NB State Street @ Hilton/Victors Way -- F -- F 
SB State Street @ Hilton/Victors Way 11.8 B -- F 
State Street @ Eisenhower Parkway 26.8 C 50.1 D 
Eisenhower Parkway @ Boardwalk Street 10.4 B 20.0 C 
Packard Road @ Stone School 8.1 A 8.3 A 
Packard Road @ Jewett 6.7 A 7.8 A 
Ann Arbor-Saline @ Eisenhower Parkway 20.5 C 56.2 E 
Ann Arbor-Saline @ I-94 WB 21.5 C 40.6 D 
Miller Road @ Seventh Street 19.8 B 14.5 B 
Liberty Road @ Seventh Street 19.8 B 28.0 C 
Main  Street @ Depot Street 45.7 D 50.8 D 
Main Street @ Summit Street 19.8 B 31.3 C 
Main Street @ Scio Church 15.3 B 42.5 D 

 
sec / veh = seconds per vehicle; LOS = Level of Service;  
NB=northbound; SB=southbound; EB=eastbound; WB=westbound 
*LOS and delay are based on the stop-controlled approaches 
-- High delay values 
 
Typically, a LOS of “E” or worse is considered an unacceptable amount of delay for an 
intersection. There are five intersections that operate at an LOS of “E” or worse during the AM 
peak hour. These intersections and their failing movements are: 

• State Street at Ellsworth Road: Eastbound, Westbound 
• State Street at I-94 EB off ramp: Eastbound 
• State Street at I-94 WB off ramp:  Westbound 
• State Street at Hilton/Victors Way: Westbound 

 
There are four intersections that are currently operating at an LOS of “E” or worse during the 
PM peak hour. These intersections and their failing movements are: 
 

• State Street at Ellsworth Road: Eastbound, Westbound, Northbound 
• Northbound State Street at Hilton/Victors Way:  Westbound 
• Southbound State at Hilton/Victors Way: Eastbound 
• Ann-Arbor-Saline at Eisenhower Parkway: Southbound 

 
Roadway Crash Analysis 
A roadway crash analysis for Ann Arbor was performed using two different methods: the Crash 
Frequency Method and the Crash Rate Method.  The Crash Frequency Method ranks locations 
by descending crash frequency, which is the average number of accidents per year.  The Crash 
Rate Method ranks locations by descending crash rate, which is the average number of crashes 
per volume of traffic per year.  The Crash Frequency Method does not take into account the 
differing amounts of traffic at the locations compared, and is mainly used to select an initial list 
of suspect locations. Locations are then evaluated in greater detail using the Crash Rate 
Method.   
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Thirteen high crash intersections were identified for crash data analysis based on an analysis of 
all Ann Arbor intersections. Crash data was obtained from SEMCOG and summarized for each 
of the intersections based on the crash types described below. (The crash types are based on 
the intended direction of travel, regardless of points of impact or direction vehicles ultimately 
face after the crash.)  Table C-4 is the tabulation of the crash data. 

 
Table C-4: Critical Crash Locations for 2003 - 2005 
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First Street @ Huron Street 64 31 11 - - 1 13 1 4 2 1 
Fifth Ave @ William Street 59 30 3 - - 1 19 - 1 2 3 
Church Street @ University Ave 39 9 7 2 1 1 11 - 2 3 3 
Eisenhower Pkwy @ Northbrook Pl 21 14 3 - - - 2 2 - - - 
Eisenhower Pkwy @ Plaza Road 24 13 1 - 1 1 7 - 1 - - 
Fletcher Street @ Huron Street 30 14 12 - 1 - 2 1 - - - 
Hill Street @ State Street 57 17 17 1 3 - 15 1 1 1 1 
Huron Street @ Main Street 85 22 33 - 4 3 15 4 3 - 1 
Maple Road @ West M-14 Ramp 26 12 9 - - 1 - 4 - - - 
Packard Road  @ Stadium Blvd 71 21 36 3 2 1 6 1 - - 1 
Platt Road @ Washtenaw Ave 36 10 20 1 - 1 2 1 - - 1 
State Street @ University Ave 21 2 6 - 1 1 6 1 1 2 1 
State Street @ Victors Way 98 18 58 - - 1 17 1 - - 3 

Source: SEMCOG 
 
First Street at Huron Street 
The intersection of First Street at Huron Street is a signalized intersection located in downtown 
Ann Arbor.  The intersection experiences average daily traffic volumes of 32,116 and is 
categorized as a critical crash location based on the crash rate.  The majority of the crashes 
experienced at this intersection were angle type with sideswipe being the second most frequent 
crash type.  In addition there were four pedestrian crashes and two bicycle crashes during the 
three-year period.   
 
Fifth Avenue at William Street 
The intersection of Fifth Avenue at William Street is a signalized intersection located in 
downtown Ann Arbor that experiences average daily traffic volumes of 8,700.  This intersection 
experienced a total of 59 crashes over the three-year period with an average of 20 crashes per 
year.  It is categorized as a critical crash location based on the crash frequency.  The majority of 
the crashes experienced at this intersection were angle type with sideswipe being the second 
most frequent crash type.  In addition there was one pedestrian crash and two bicycle crashes 
during the three-year period.   
 
Church Street at North University Avenue 
The intersection of Church Street at North University Avenue is an unsignalized intersection with 
four-way stop-control that experiences average daily traffic volumes of 8,577.  A total of 39 
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crashes occurred at this intersection over the three-year time period and it is categorized as a 
critical crash location based on both the crash rate and the crash frequency.  The majority of the 
crashes at this intersection were sideswipe crashes with angle crashes and rear-end crashes 
being the second and third most frequent type.  In addition there were two pedestrian crashes 
and three bicycle crashes.           
 
Eisenhower Parkway at Northbrook Place 
The intersection of Eisenhower Parkway at Northbrook Place is an unsignalized intersection 
with two-way stop-control for the Northbrook Place approaches.  Eisenhower Parkway is a four-
lane east-west divided roadway with a 60 foot median.  Northbrook Place is a two-lane roadway 
on the southwest approach and is a three lane roadway (with a left turn lane) on the northeast 
approach.  The majority of accidents at this intersection were angle accidents (14 out of 21).  
 
 
Eisenhower Parkway at Plaza Road 
The intersection of Eisenhower Parkway at Plaza Road is an unsignalized T-intersection with 
stop-control for the northbound Plaza Road approach.  Eisenhower Parkway is a four-lane east-
west divided roadway with a 55-foot median, with dual left turns that cut across the median and 
the eastbound Eisenhower lanes.  The Plaza Road approach is a four lane roadway with both 
northbound lanes required to turn right onto eastbound Eisenhower Parkway.  A total of 24 
crashes occurred at this intersection over the three-year time period. The majority of the 
crashes at this intersection were angle crashes, followed by side-swipe same. The angle 
crashes could be attributed to the high volume of unsignalized turns crossing Eisenhower 
Parkway. 
 
Fletcher Street at Huron Street 
The intersection of Fletcher Street at Huron Street is currently an unsignalized intersection 
located on the University of Michigan campus in downtown Ann Arbor.  However, there was a 
temporary traffic signal located at the intersection from the beginning of 2003 through 
approximately September 2004.  This intersection experienced a total of 30 crashes during the 
three-year time period with the angle type being the most frequent followed by rear-end type 
crashes.   Eleven of the fourteen angle crashes occurred between September 2004 and the end 
of 2005 when the intersection was unsignalized.      
 
Hill Street at State Street 
The intersection of Hill Street at State Street is a signalized intersection located in downtown 
Ann Arbor that is categorized as a critical crash location based on the crash rate.  This 
intersection experienced a total of 57 crashes over the three-year period and has an average 
daily traffic volume of 21,376 vehicles.  The majority of crashes at this intersection are rear-end 
type and angle crash type followed by sideswipe type crashes.  This intersection is closely 
spaced with the signalized intersections of Packard Road at Hill Street and State Street.  The 
rear-end crashes and sideswipe crashes could be attributed to the closely spaced intersections.  
Traffic signal timing adjustments that clear the intersection queues between the intersections 
could minimize the rear-end and sideswipe type crashes. 
 
Huron Street at Main Street 
The intersection of Huron Street at Main Street is a signalized intersection in downtown Ann 
Arbor that experienced a total of 85 crashes in the three-year period between 2003 and 2005.  
The intersection is categorized as critical based on both the crash rate and crash frequency.  
The majority of crashes at this intersection were the rear-end type crash with angle crashes 
being the second most frequent type.  In addition there were three crashes at this intersection 
that involved pedestrians.   
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Maple Road at West M-14 Ramp 
The intersection of Maple Road at the West M-14 Ramp is an unsignalized intersection that 
experienced a total of 26 crashes over the three-year period.  The most frequent type of crash 
were angle type crashes followed by rear-end type crashes.   
 
Packard Road at Stadium Boulevard 
The intersection of Packard Road at Stadium Boulevard is a signalized intersection that 
experienced a total of 71 crashes over the three-year study period.  The intersection is 
categorized as a critical crash location based on the crash rate.  The majority of crashes being 
experienced at this intersection are rear-end type crashes with angle crashes being the second 
most frequent crash type.   
 
Platt Road at Washtenaw Avenue 
The intersection of Platt Road at Washtenaw Avenue is an unsignalized intersection that is two-
way stop-controlled for the Platt Road approaches.  Left-turns from Platt Road to Washtenaw 
Avenue are prohibited.  This intersection experienced a total of 36 crashes during the three-year 
study period with rear-end type being the most frequent crash type with over half of the crashes 
at this intersection.  Rear-end crashes occur along both eastbound and westbound Washtenaw 
Avenue. The next nearest signal is ¼ mile away.  
 
State Street at University Avenue 
The intersection of State Street at University Avenue is an unsignalized three-way stop-
controlled intersection that is categorized as a critical crash location based on the crash 
frequency.  A total of 21 crashes have occurred at this intersection during the three-year study 
period.  The main crash types to occur at this intersection are rear-end and sideswipe crashes.  
In addition there was one pedestrian crash and two bicycle crashes. 
   
State Street at Victors Way 
The intersection of State Street at Victors Way is an unsignalized intersection that provides 
access to a dense commercial area.  This intersection is categorized as a critical crash location 
based on both crash rate and crash frequency.  A total of 98 crashes occurred at this 
intersection during the three-year study period.  Over 50% of these crashes are rear-end type 
crashes with the majority of them occurring along the eastbound approach.  The rear-end 
crashes could be attributed to the unusual geometry at this intersection.  State Street is a 
divided roadway and left-turns from State Street onto Victors Way are restricted.  Through 
vehicles on Victors Way are also prohibited, but left-turns and right-turns from Victors Way can 
be made onto State Street. 
 
State Street Corridor 
Operations on the State Street corridor from Ellsworth Road to Eisenhower Parkway were 
evaluated due to concerns about intersection configurations and safety.   
 
Count data was collected as part of the Ann Arbor Transportation Plan Update during the peak 
hours of the morning and afternoon at the following six intersections: 

• State Street/Ellsworth Road 
• State Street/I-94 Eastbound (EB) Off-Ramp 
• State Street/I-94 Westbound (WB) Off-Ramp 
• State Street/Hilton Blvd & Victors Way 
• State Street/Eisenhower Parkway 
• Eisenhower Parkway/Boardwalk Street 
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Additional counts were received from the City of Ann Arbor and the Michigan Department of 
Transportation (MDOT) in order to analyze the State Street corridor from Ellsworth Road to 
Eisenhower Parkway.  Counts along the I-94 ramps were received from MDOT.  The following 
intersections counts were received from Synchro files provided by the City of Ann Arbor: 

• State Street/Airport 
• State Street/Briarwood Circle 

 
An intersection analysis was performed along State Street between Ellsworth Road and 
Eisenhower Parkway during the AM (7:45-8:45) and PM (5:00 – 6:00) peak hours.  The existing 
lane configuration from Ellsworth Road to Eisenhower Parkway is displayed in Figure C-6.  
 
Figure C-6: Existing Lane Configuration from Ellsworth Road to Eisenhower Parkway 
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The level of service and delay for the nine intersections was evaluated during the AM and PM 
peak hours. The current traffic signal timings and traffic counts for the eight intersections were 
entered into Synchro 7, a traffic modeling software. There were some volume imbalances in the 
traffic volume counts along State Street.  The volumes were balanced throughout the network.  
Table C-5 provides the AM and PM peak hour intersection levels of service, respectively.  
Figure C-7, displays the intersection level of service for the eight intersections. 
 
Table C-5: Existing Conditions Peak Hour Intersection Levels of Service from Ellsworth 
Road to Eisenhower Parkway 

AM Peak Hour PM Peak Hour 
Intersection Delay 

(Sec/Veh) LOS 
Delay 
(Sec/Veh) LOS 

State Street @ Ellsworth Road 56.4 E 84.9 F 
State Street @ Airport Road 34.2 C 40.1 D 
State Street @ I-94 EB 66.1 E 25.8 C 
State Street @ I-94 WB 33.3 C 25.4 C 
NB State Street @ Hilton/Victors Way* 594.9 F 630.2 F 
SB State Street @ Hilton/Victors Way* 11.8 B 146.9 F 
SB State Street @ Briarwood Circle 15.1 B 23.2 C 
State Street @ Eisenhower Parkway 26.8 C 50.1 D 
Eisenhower Parkway @ Boardwalk Street 10.4 B 20.0 C 

sec / veh = seconds per vehicle; LOS = Level of Service; NB=northbound; SB=southbound; EB=eastbound; WB=westbound 
*LOS and delay are based on the stop-controlled approaches 
 
Figure C-7: Existing Conditions Peak Hour Intersection Levels of Service from Ellsworth 
Road to Eisenhower Parkway 
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As shown in Figure C-7, the intersections of State Street at Ellsworth Road, State Street at I-94 
EB off-ramp and northbound State Street at Hilton/Victors Way operate at a failing level of 
service (LOS E of F) during the AM peak hour.   
 
The intersection of State Street at Ellsworth Road, northbound State Street at Hilton/Victors 
Way, and southbound State Street at Hilton/Victors Way operate at a failing level of service 
during the PM peak hour.   
 
The following approaches operate at an LOS of E or worse for the AM peak hour: 

• State Street at Ellsworth Road: Eastbound, Westbound 
• State Street at I-94 EB off ramp: Eastbound 
• Northbound State Street at Hilton/Victors Way: Westbound 

 
The following approaches operate at an LOS of E or worse during the PM peak hour:  

• State Street at Ellsworth Road: Eastbound, Westbound, Northbound 
• Northbound State Street at Hilton/Victors Way: Eastbound, Westbound 
• Southbound State Street at Hilton/Victors Way: Eastbound 
• State Street at Eisenhower Parkway: Westbound 
• Eisenhower Parkway at Boardwalk Street: Southbound 

 
Transit 
The main transit provider in Ann Arbor is the Ann Arbor Transportation Authority (AATA), which 
provides local public transit to the city itself and parts of the surrounding region. The University 
of Michigan Parking and Transportation Services (UM PTS) also provides public transit, serving 
the university population and its environs.  
 
Transit Infrastructure 
 
Transit Centers 
AATA operates two transit centers within their service area, one in downtown Ypsilanti and the 
other in downtown Ann Arbor.  The Blake Transit Center, within downtown Ann Arbor, is located 
north of William Street between Fourth Avenue and Fifth Avenue.  There are 16 routes that 
serve Blake Transit Center.  Secondary centers with coordinated transfers between AATA 
routes include Arborland, the VA Hospital, Carpenter Road and Ellsworth Road (Meijer parking 
lot), Briarwood Mall, Pierpont Commons, and CC Little.  
 
UM Parking and Transportation Services (PTS) have two unofficial transit centers, which could 
be characterized as large transfer centers.  These include Pierpont Commons on North 
Campus, located north off of Bonisteel Boulevard and east off of Murfin Avenue, and CC Little 
on Central Campus, which is located off of Geddes Avenue between Church Street and N. 
University Avenue.  Both Pierpont Commons and CC Little also serve as transfer points 
between UM and AATA routes.   
 
Figures C-8 and C-9 map the location of routes, transit centers, and park-and-ride lots for both 
AATA and UM PTS. 
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Figure C-8: AATA Facilities and Service 
(2008) 
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Figure C-9: University of Michigan Parking 
and Transportation Services (UM PTS) 
Facilities and Service (2008) 
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Appendix D:  
Future Conditions and  

Analysis Tools 
 
This Appendix contains the Multi-Modal Analysis Methodology used in the existing and future 
year analyses to determine recommendations, additional information on the transit analysis, and 
additional traffic analysis that was summarized in Chapter 6.  This Appendix also contains more 
detailed descriptions of the numerous Federal, State, and Local funding measures described in 
Chapter 3.  Lastly, this Appendix contains a section detailing an “Innovative Techniques Toolkit” 
which can be used by City staff to assist with recommendations in future analyses that weren’t 
covered in this Plan.   

Multi-Modal Analysis Methodology 
A methodology was developed to evaluate the multi-modal transportation system for the 2008 
Ann Arbor Transportation Plan Update.  There are five overall modes/systems that were 
established to be evaluated for the update: pedestrian, bicycle, bus transit, vehicular, and 
commuter rail.   The evaluation methodology was utilized for the existing conditions, future no-
build conditions, as well as the three land use alternatives.   

Pedestrian 
The overall goal of the plan is to ensure that the pedestrian system is properly integrated with 
the multi-modal system and the land use framework of the City to ensure that people can 
conveniently, efficiently and safely travel to their destination.  The pedestrian system was 
measured against the following proposed goals: 

• To have sidewalks on both sides of all roadways within the City of Ann Arbor thereby 
providing pedestrian access residences and major destinations throughout the City and 
enabling safe crossings of major bikeways, bridges, and roadways.   

• Ensure that the pedestrian system is properly integrated as part of the multi-modal 
system for the City by providing the link between bus stop locations for AATA, and UM 
and the ultimate destination, including convenient pedestrian access to bus stops and 
comfortable facilities at the bus stops.   

• Ensure that pedestrian facilities are adequate, accessible and safe, including sufficient 
sidewalk widths, good sidewalk pavement conditions, Americans with Disabilities Act 
(ADA) curb ramps at all intersections and safe separation between pedestrian and 
vehicular traffic.   

Given these goals, the sidewalks were evaluated to determine which major roadways do not 
have sidewalks on both sides of the roadway and where gaps exist in the pedestrian network. 
The locations of mid-block crosswalks were also addressed.  Future mid-block crosswalks were 
evaluated depending on locations of sidewalks, type of roadway, speed of roadway, and 
vehicular volumes.  This evaluation was done using a paper published by the FHWA “Safety 
Effects of Marked vs. Unmarked Crosswalks at Uncontrolled Locations”.  This study evaluated 
crosswalks at uncontrolled locations and offers guidelines for their use.  In addition, the Non-
motorized plan was utilized to evaluate proposed mid-block locations.  Major destination points 
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within the City were also evaluated for pedestrian accessibility to identify locations where 
sidewalks are needed.  Bridges within the city of Ann Arbor were reviewed to determine non-
motorized accessibility, which includes the presence or absence of sidewalks and in some 
cases the width of sidewalk.  Recommendations from this analysis could be used by the City to 
create a priority listing of bridges that have deficiencies with information on how to improve the 
problem.  Recommendations for bridge improvements could range from adding a non-motorized 
bridge adjacent to the existing bridge, providing barriers to not allow pedestrians to cross, or 
rebuilding a bridge with non-motorized capabilities.   
  
The team worked with AATA and UM to evaluate the pedestrian network adjacent to bus routes 
and stops. To determine ADA compliance, bus routes were compared to roadways that do not 
have sidewalks and also to roadways that do not have curb and gutter.  This ADA assessment 
resulted in prioritization of roadways for construction of sidewalks to meet ADA guidelines and 
provide connectivity.  
 
Crashes involving pedestrians were evaluated using available data from 2003 to 2005, the last 
three years where complete data was available.  Intersections with an average of one (1) or 
more pedestrian crashes per year were reviewed, as well as any location where a pedestrian 
fatality or serious injury (A-type) had occurred.  The analysis included a review of the crash 
reports and in some cases a site visit to the location to determine if any changes could be 
recommended to reduce these incidents.   
 
Other modifications to the roadway system can improve pedestrian safety and mobility.  These 
opportunities are discussed under the Vehicular section.  

Bicycle 
The bicycle network was measured against the major objective of providing connectivity of bike 
facilities between residential areas and activity centers.  The following methodology was utilized 
in determining the appropriate locations for bike lanes: 

A.  Review existing on- and off-road bicycle lanes/paths. 
B.  Review near-term plans for on- and off-road bicycle lanes/paths.  
C. Determine existing/near-term gaps in bicycle lanes/paths including access on bridges.  
D. For longer-term evaluation, use the Non-Motorized Plan, right-of-way information, and 

reduction in laneage to determine the feasibility of bike lanes on roadways.   
 

After establishing the existing condition of bike facilities, the following considerations were 
evaluated to determine appropriate or needed bike facilities improvements: 

• Connection to schools and educational institutions  
• Connection to parks 
• Connection to activity nodes 
• Connection to public facilities, including bus stops and park and ride lots 
• Timing with planned road improvements 
• Environmental impacts 
• Connections to existing sidewalks 
• Concentration of population 
• Provision of bike parking at major activity centers 
• Cost 
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Crash data from 2003 to 2005, the last three years of complete data, was reviewed for crashes 
involving bicycles.  Intersections with an average of one (1) or more bicycle crash per year were 
reviewed as well as any locations where a fatality or serious injury (A-type) has occurred.  This 
included a review of the crash reports and a site visit to the location to determine if any changes 
could be recommended to reduce the incidents.   

Access management principles are discussed in the Vehicular section.  Many of the concepts 
listed in that section will benefit the bicycle community by reducing conflict points and potential 
vehicle/bicycle crash locations. 

Transit 
Methodology developed for transit evaluation is corridor-based so that it can fit with the 
Complete Streets concept for Ann Arbor.  The following steps were developed for the transit 
methodology: 
 

• Identify qualitative criteria for corridor selection  
• Assess quantitative data from AATA (primarily daily boardings) to prioritize corridors  
• Use other AATA data such as service frequencies to determine which corridors are in 

need of improvements  
• Develop transit and land use assessment principles in order to determine what land uses 

will best be served by transit improvements   
 

From these three steps selection and prioritization of transit improvements and 
recommendations can be made.  
 
Recommendations for the system should come from two distinct undertakings.  First, there 
should be improvement to the existing network through service improvements, stop amenities, 
and infrastructure improvements like queue jump lanes.  Second, the possibility for high-quality 
transit should be assessed within Ann Arbor to determine what options the city has to upgrade 
to a bus rapid transit, streetcar, or light rail system.  
 
Quantitative assessment of future transit ridership through the WATS model will also be 
assessed. The WATS TransCAD model not only forecasts roadway traffic volumes, but also the 
AATA and UM bus usage.  However, current 2007 ridership on AATA buses are bypassing 
ridership within the future year 2030 model, posing a problem in predicting future ridership.  The 
model is currently undergoing an update but will not be available until after this plan update.  In 
light of this information, the WATS model will be used to test sensitivity of future year 
alternatives and will not be used for ridership forecasts. The sensitivity analysis will determine 
how a roadway or transit change in the future could generally affect ridership for the system.  In 
regards to a park and ride analysis, the Ann Arbor System Development Report analyzed and 
recommended possible future park and ride locations.  These locations will be documented with 
discussion on future usage and locations.   
Any type of transit that is currently not within the WATS model, which includes bus rapid transit 
(BRT), light rail transit (LRT), and streetcars, will be assessed at a sketch planning level using 
socio-economic data from the WATS model.      

Methodology for Bus Service in Ann Arbor 
Based on the Complete Streets concept, methodology for bus service improvements should be 
corridor-based, with the most important radial corridors receiving transit improvements.  
Emphasizing corridors fits in the Complete Streets concept, which will allow for balanced 
transportation improvements, planned and implemented on a corridor basis within the city.  
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Additionally, channeling transit improvements to certain corridors will fit with Ann Arbor’s desire 
for gateway corridors – that is, corridors that move people and goods from the outer fringe of the 
city and the freeway ring towards high-use destinations in the city’s core.   
 
Several criterions were used to determine what corridors should be considered for transit 
improvements.  Criteria considered included: 

• Radial corridors that run from the Downtown/UM Central Campus core of the city 
• Corridors that connect to high-use activity centers 
• Corridors that experience the highest levels of recurring traffic congestion 
• Corridors that have the highest existing ridership on AATA bus routes 
• Corridors that have one or more bus routes that combine for 15-minute frequency bus 

service 
• Corridors that have an interchange on the Ann Arbor freeway loop (I-94, US-23, M-14) 
• Corridors that have an AATA park and ride lot on the outer fringe of the city 
• Corridors that have the potential for significant land use changes through new 

development or redevelopment. 
 
The centerpiece to transit improvements to the existing AATA network should be an 
assessment to determine what routes can support a ten-minute headway. Ten minute 
frequencies is the point where service is so frequent that most users stop using a schedule and 
simply wait for the next vehicle to show up.  It is at this point where transit becomes most 
competitive with the private automobile for mode choice, which would reflect Ann Arbor’s goal to 
emphasize modes of transportation beyond the car.    

High-Quality Transit Methodology 
The possibility for high quality transit in Ann Arbor is the second important undertaking for the 
transit portion of this plan.  The link between transit and land-use is well known, and it is through 
this relationship that recommendations for high-quality transit will ultimately come from. 
 
The definitive work on the transit-land use link is Public Transportation and Land Use Policy1 
(1977) by Boris Pushkarev and Jeff Zupan.  This study used two measures of density – dwelling 
units per acre and downtown non-residential square footage, or employment center size – and 
showed a correlation between the intensity of land use and the type of transportation chosen by 
residents and workers. Pushkarev and Zupan’s work is detailed in Figure D-1. 
 
While Pushkarev and Zupan demonstrate in their writing the relationship between transportation 
choice and land use, some of its components are not entirely applicable to Ann Arbor.  Despite 
the fact that residential density measurements can be applied anywhere in the country, 
Pushkarev and Zupan used large downtowns on the order of Chicago’s Loop and Midtown 
Manhattan for the receiving end of the trip.  Moreover, much has changed in development and 
in society since Pushkarev and Zupan did their seminal work in the late 1960s and early 1970s.  
In the current development environment, where many suburban areas support large 
employment centers, reverse commuters are a key transit market, and development is 
becoming more mixed in keeping with TOD and Smart Growth Practices, focusing only on the 
density of outer residential areas and the size of the urban core is a bit of an anachronism.   
 

                                                 
1 Zupan, Jeffery and Pushkarev, Boris. 1977. Public Transportation and Land Use Policy. Bloomington, 
Indiana: Indiana University Press. 
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Table D-1 provides the supportable levels of transit service by service frequency based on 
residential and commercial density.  The higher the residential and commercial densities are the 
more supportable transit modes are, as well as increased frequency of service. 
 
Figure D-1: Residential Density and Employment Center Size, based on Pushkarev and 
Zupan  
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Table D-1: Supportable Levels of Transit Service by Service Frequency, Residential 
Density and Commercial Density 

Service 
Mode 

Service 
Frequency 

Residential 
Density 

(units/acre) 

Commercial 
Density 

(millions sq ft) 
Bus 60 min 3-6 5-8 
Bus 30 min 7-14 8-20 
Bus 15 min >15 20-25 
LRT/BRT <15 min >9 35-50 

 
Ann Arbor – while it certainly has a strong downtown – does not attract trips only in the 
“suburbs-to-downtown” pattern of a large central city and trips vary because of the students and 
jobs associated with the University of Michigan (U of M).  As a result, development density in 
terms of jobs and residents per acre may be a more appropriate measure of transit and land use 
intensity for Ann Arbor.  Development intensity takes into account the fact that land use and 
transportation trips in Ann Arbor are not in the typical neighborhood to downtown pattern.  This 
is especially true considering the city’s varied land uses and the fact that trips associated with U 
of M occur at all times of day.  
 
The idea with the jobs + residents per acre measurement is the same as Pushkarev and 
Zupan’s work – the higher the density, the lower the ratio of single occupancy vehicle trips 
compared to trips made using transit, bicycle, or walking.  
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Typical development intensity thresholds are as follows2:  
 

• 5-10 (jobs + residents) per acre 
Represents typical low-density suburban development.  All transportation trips occur 
using the automobile, with bicycle and walking used only for recreation.  Little to no 
transit can be supported. 

 
• 10-25 (jobs + residents) per acre 

Represents typical urban neighborhoods comprised of compact single-family homes with 
adjacent commercial districts.  Bus service can be supported and other modes of 
transportation are also used, but single occupancy vehicles are still the dominant type of 
transportation. 

 
• 25-40 (jobs + residents) per acre 

Represents denser residential areas and commercial districts. While driving is still a 
dominant mode choice, the shortage and price of parking make transit and other modes 
of transportation an attractive alternative. Frequent bus service can be provided in these 
areas. 

 
• 40 (jobs + residents) per acre 

Represents a densely developed residential or commercial district. Modes of 
transportation such as bicycle, walking, and transit are used more frequently and there is 
a marked decrease in the number of single occupancy vehicles. Typically higher quality 
transit (such as BRT or streetcar) can be supported with this development intensity. 

Vehicular 
There are several different measures that were evaluated for the vehicular mode: congestion 
levels, safety, truck routing, and access management. 

Congestion 
The performance of a roadway facility is most often described in terms of Level of Service 
(LOS).  LOS provides a common letter grade rating system used to evaluate the efficiency of a 
roadway or portion thereof, including intersections.  This grading system, while understandable 
to a broad range of stakeholders, is based on quantitative measures of congestion and delay 
and is not always meaningful by itself.   
 
Roadway system performance was measured for both roadway segments and intersections.  
For roadway segments, LOS is defined by an acceptable range of the Volume-to-Capacity (V/C) 
ratio.  This provides a generalized picture of congestion levels along corridors.  Analysis at a 
limited number of critical intersections will also be conducted.  Intersection performance is 
evaluated based on average driver delay.  As defined by the Highway Capacity Manual, control 
delay is a measure of driver and/or passenger discomfort, frustration, fuel consumption and lost 
travel time.  The delay is then equated to Levels of Service to determine the acceptable levels.  
The control delay criteria for unsignalized intersections is lower than signalized intersections, 
mainly since delay for unsignalized intersections is measured for stopped vehicles only and not 
for all vehicles.   

                                                 
2 Thresholds were estimated using data from Urban Development Intensities in the Washington, DC 
Metropolitan Area by Terry Holzheimer and residential densities from in Public Transportation and Land 
Use Policy. 
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The City standard is currently Level of Service C.  One of the recommendations of this plan 
update is for the City to consider changing the level of service policy from LOS C to LOS D in 
the future, due to the higher density land use potential.  A Level of Service D or worse will be 
used to consider a roadway segment congested within the city of Ann Arbor and any 
intersection projected to operate worse than LOS D will have mitigation measures 
recommended.  For the existing and future year segment analysis, maps were created of the 
roadway network showing which intersections are congested on a daily and peak hour basis.  
These maps depict which roadways have extra capacity or no capacity left, a potential criterion 
used to identify routes for alternative transportation modes.   
 
The level of service for roadway segments was determined using existing traffic counts and 
projections from the Washtenaw Area Transportation Study (WATS) TransCAD model.  In 
addition to overall number of trips, vehicle-miles traveled (VMT) and vehicular-hours traveled 
(VHT), indicators of trip lengths and durations, were also determined for the existing and future 
years to better understand changes in trip-making characteristics.   
 
An evaluation of existing traffic operations at signalized and unsignalized intersections was 
conducted using Synchro v6.0, a network-based traffic analysis and signal optimization model.  
Synchro evaluates intersection delay and LOS using the methodology outlined in the 2000 
Highway Capacity Manual (HCM2000) developed by the Transportation Research Board (TRB) 
National Research Council.  Levels of service were determined for up to 15 intersections for 
both the morning and evening peak hour.  Evaluation of existing and future conditions included 
the degree of intersection congestion at each location.   A Level of Service D or worse was used 
to consider an intersection congested within the city of Ann Arbor.  

Safety 
An intersection crash analysis was performed on existing high-crash locations to determine 
whether any crash patterns can be identified, and whether conditions are likely to be 
exacerbated based on future growth projections.  Critical crash locations were determined by 
using the SEMCOG regional critical crash rate and frequency charts.  Data was obtained from 
the Southeast Michigan Council of Governments (SEMCOG) for crashes within 150-feet of all 
intersections that occurred each year from 2003 to 2005.  Since the crash frequency at a given 
location can fluctuate significantly from year to year, often in a statistically random manner, 
longer analysis periods are generally more reliable for identifying crash patterns.  
 
A more detailed analysis was conducted for intersections identified as critical crash locations.  
To identify significant crash patterns in these locations, crash data obtained from SEMCOG was 
summarized for each intersection based on the crash types.  A discussion of the patterns 
observed, possible mitigation measures at each location, along with comparisons to regional 
averages were presented in the existing conditions report.   Future projections determine if any 
roadway alternative will change the safety aspect of the transportation system.  

Truck Routing  
Another component to any transportation system is the movement of heavy commercial 
vehicles.  The existing truck route map (Figure C-2 in Appendix C) will be compared with the 
existing roadway classification (Figure C-1 in Appendix C) and laneage to determine suitability 
of the existing routes.  For evaluation, the truck route was compared to congestion levels to 
determine if existing or future routes would be impeded by congestion.  Any alternatives were 
compared to the truck route map and to trucks in general, to determine if goods movement were 
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affected by any land use alternative.  The locations of major truck traffic-generating uses were 
evaluated to identify availability of truck routes to the regional roadway system. 

Access Management  
Access Management techniques can improve both congestion and safety conditions along 
roadways.  Use of access management principles not only improves roadway operations, but 
also improves the environment for pedestrians and non-motorized traffic. The existing 
transportation system was evaluated to determine corridor segments where access 
management could alleviate or reduce congestion, improve bus movements, or improve safety 
conditions.  Generally, most segments of the city’s arterial and collector streets with primarily 
commercial land uses have a proliferation of poorly spaced driveways without cross-
connections or shared access.   

Commuter Rail  
Currently there are two railroad lines within the City of Ann Arbor.  These rail lines were mapped 
to show the types of existing and proposed service and railroad characteristics.  The map will 
also illustrate the location of the existing Depot Street train station as well as potential commuter 
rail stations. 
   
The existing conditions chapter summarizes the type of service that is currently offered by 
Amtrak at the current train station.  Analysis for future conditions and recommendations 
included a high-end evaluation of the existing and potential commuter rail station locations 
based on the potential of each location for multimodal connections as well as proximity to 
downtown/UM activity centers.   
 
Development and analysis of alternatives employed a multi-stage approach.  The demand for 
the transportation network was a starting point to address the needs of the various corridors 
within each land use/transportation alternative.  From there an assessment was made of the 
mode of travel, the safety, and the connectivity of the non-motorized network along and 
between corridors. 

Crash Analysis 

First Street at Huron Street 
For the period 2003-2005, 31 of 64 crashes at the intersection were angle crashes. This crash 
pattern suggests there may be an issue with excessive speed, the signal timing, or vehicles 
making right turns on red at the intersection. Clearance intervals have been updated by the City 
of Ann Arbor staff since these crashes have occurred, which may have helped in reducing the 
crashes.  It is recommended that the intersection be further monitored by City staff to determine 
if this is still a high crash location.   

Fifth Avenue at William Street 
For the period of 2003-2005, 30 of 59 recorded crashes at the intersection were angle crashes.  
This crash pattern suggests there may be an issue the signal timing or vehicles making right 
turns on red at the intersection. The Fifth/Division streetscape project may address some of 
these issues by introducing traffic calming to the corridor. There is currently parking on the north 
side of the roadway for the westbound approach that is somewhat close to the intersection.  It is 
recommended that City staff observe the intersection during peak times to determine if parking 
is causing congestion along the westbound approach.  Clearance intervals have been updated 
by the City of Ann Arbor staff since these crashes have occurred, which may have helped in 
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reducing the crashes.  It is recommended that the intersection be further monitored by City staff 
to determine if this is still a high crash location.   

Church Street at North University Avenue 
For the period of 2003-2005, 11 side-swipe same direction and nine angle crashes were 
reported out of a total of 39 for this intersection.  This is an unsignalized three-way stop-
controlled intersection located on the Central Campus of the University of Michigan.  There is a 
large amount of pedestrian and bicycle crossings at this location when school is in session.   
 
Sideswipe crashes indicated that drivers are driving too fast for conditions. At this location, the 
unique geometry of the intersection may play a role in the crash experience.  Countermeasures 
may include the enforcement of vehicle speed at the intersection, or advanced notification of the 
road curvature.   A signal warrant analysis is also recommended to determine if a signal is 
warranted as well.   

Eisenhower Parkway and Northbrook Place 
For the period of 2003-2005, 14 angle crashes out of a total of 21 crashes were reported for the 
intersection.  These crashes are likely due to the direct lefts allowed from Northbrook onto 
Eisenhower. In addition, excessive speed on Eisenhower Parkway may also be a factor in the 
high crash total.   
 
Currently this intersection is not signalized and Northbrook Place has to stop for Eisenhower 
Parkway.  One countermeasure may be to disallow the direct lefts, which would reduce conflict 
points between northbound/southbound and eastbound/westbound traffic. In addition, a warrant 
analysis for signalization may need to be performed. If warranted, a signal would allow traffic on 
Northbrook Place to cross Eisenhower Parkway freely. Enforcement of vehicle speeds on 
Eisenhower Parkway may also reduce angle crashes at this intersection. 
 

Eisenhower Parkway at Plaza Drive 
For the period of 2003-2005, 13 angle crashes out of 24 total crashes were reported for the 
intersection.  This is an unsignalized intersection with dual left turn lanes from westbound 
Eisenhower Parkway to southbound Plaza. The left turn movement likely contributes to the large 
number of angle crashes.  Also a factor may be right turns from Plaza Drive to eastbound 
Eisenhower Parkway.   
 
As a countermeasure, a warrant analysis for signalization may need to be performed. If 
warranted, a signal with actuation on Plaza Drive would allow the left turns onto Plaza Drive to 
cross Eisenhower Parkway freely without delaying traffic on Eisenhower Parkway 
unnecessarily.   

Fletcher Street at Huron Street 
For the period of 2003-2005, 14 angle crashes and 12 rear-end crashes were reported out of a 
total of 30 for the intersection.  The rear-end crashes suggest a lot of sudden stops in the 
vicinity of the intersection.  This is an unsignalized intersection with many pedestrian crossings 
located between the University of Michigan campus and a student neighborhood.  Although 
there were no crashes recorded involving pedestrians, heavy pedestrian activity may also be a 
factor in the crash experience at this intersection. 
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Signalizing the intersection and providing an all pedestrian phase could create a safer 
pedestrian environment as well as provide progression for vehicles, which in turn may reduce 
rear-end crashes. A signal warrant analysis has already been done for this intersection, and the 
City will need to continue to work with MDOT if a signal is desired at this location.  The City 
should continue to monitor the intersection.   

Hill Street at State Street 
For the period of 2003-2005, 17 angle crashes and 17 rear-end crashes were reported out of a 
total of 57 for the intersection.  The intersection is located within the Central Campus area of the 
University of Michigan, and experiences a large amount of pedestrian crossings during the day.  
The intersection of State Street, Packard Street, and Arbor Street 300 feet to the south is 
congested and queues often back up to the intersection of State Street and Hill Street. This 
congestion may be a factor in the rear-end crashes at this location.  
 
Countermeasures include pedestrian crossing signage and pavement markings, and the 
coordination of the State/Hill and State/Packard/Arbor intersections (if this has not already been 
completed) in order to reduce congestion in the area.  Clearance intervals have been recently 
updated; City staff should monitor this intersection to see if the update helped reduce crashes at 
the intersection.   

Huron Street at Main Street 
For the period of 2003-2005, 22 angle crashes and 33 rear-end crashes were reported out of a 
total of 85 for the intersection.  This intersection is where two of Ann Arbor’s busiest arterials 
meet – north-south traffic traveling on Main Street and east-west traffic traveling on Huron 
Street. Since the intersection is within downtown, it also has a large number of pedestrians 
crossing.  Currently left turns are prohibited for westbound Huron Street and for northbound 
Main Street. Rear-end crashes suggest sudden stopping due to congestion and the possibility of 
excessive speed along Huron Street which could also be related to the angle crashes.   
 
Clearance intervals have been recently updated to current standards.  This update provided 
longer amber and all-red times which would help to clear vehicles from the intersection and may 
reduce the possibility of angle crashes. The city should monitor this intersection to determine if 
the updated clearance intervals helped to alleviate the crashes.  In addition, it is recommended 
that the signal be retimed to provide better progression along Huron Street or Main Street which 
could reduce the number of stops and therefore alleviate some of the rear-end crashes.  
Furthermore, speed limits on Huron Street may need stronger enforcement in this area.  

Maple Road at M-14 WB Off-Ramp 
For the period of 2003-2005, 12 angle crashes were reported out of a total of 26 for the 
intersection.  Currently a roundabout is being constructed for this intersection.  When finished, 
the roundabout will remove the conflict point that leads to angle type crashes, although other 
crash types, such as sideswipe same, may increase.   

Packard Road at Stadium Drive 
For the period of 2003-2005, 36 rear-end crashes and 21 angle crashes were reported out of a 
total of 71 for the intersection.  The rear-end crashes suggest that sudden stops are an issue at 
this location.  Packard is a main arterial leading to/from downtown Ann Arbor and queues can 
develop here during the AM and PM peaks.  
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Clearance intervals were recently updated to current standards at this intersection.  This update 
provides longer amber and all-red times which would help to clear vehicles from the intersection 
and may reduce the possibility of angle crashes. The city should monitor this intersection to 
determine if the updated clearance intervals helped to alleviate the crashes.  In addition, the 
signals in this area may need to be retimed to provide better progression along Packard Road 
and Stadium Drive which could reduce the number of stops and therefore alleviate some of the 
rear-end crashes.   

Platt Road at Washtenaw Avenue 
For the period of 2003-2005, 20 rear-end crashes and ten angle crashes were reported out of a 
total of 36 for the intersection.  The rear-end crashes are most likely due to congestion along 
Washtenaw, which backs up daily, especially eastbound during the PM peak.  Vehicles traveling 
eastbound on Washtenaw may not be able to see the congestion due to grade of the roadway.  
 
This is an unsignalized, two-way stop controlled intersection. The angle crashes most likely are 
attributed to vehicles attempting to turn onto or off of Platt Road.  Currently, all left turns are 
prohibited at the intersection, and pavement markings have been painted both in the two way 
left turn lane and the Platt Road approaches to indicate this.  Drivers may be ignoring the 
pavement markings.  As a countermeasure, a warrant analysis for signalization may need to be 
performed. If a signal is warranted, left turns could then be allowed. Otherwise, physical barriers 
may need to be installed – both a raised median in Washtenaw Avenue and a right-in/right-out 
median at the Platt Road approaches.  

State Street at South University Avenue 
For the period of 2003-2005, six rear-end and six side-swipe same direction crashes were 
reported out of a total of 21 for the intersection.  State Street is a low speed two-lane road that 
passes through the University of Michigan’s Central Campus.  There are extremely high 
pedestrian volumes at this intersection as well as along State Street to the north.  The side-
swipe same crashes may be due to the relatively high southbound left turn volume.  The 
southbound approach has a lane width of about 20 feet, which allows for a non-marked left-turn 
lane. Sideswipes may be occurring as drivers attempt to share this approach. The rear-end 
crashes are likely due to the congestion caused by high pedestrian volumes in the area.  
Pedestrian and bicycle crashes may be happening due to parking along northbound State 
Street between South University and North University and visibility be low.   
 
As a countermeasure, a signal warrant analysis is recommended for this intersection and a 
corridor study done of State Street between Hill Street and Huron Avenue.  If warranted, a 
signal could address both the sideswipe same and rear-end crashes by providing better 
progression along the corridor and allowing vehicles an opportunity to enter the intersection 
without pedestrian interaction. Another option that may potentially address the sideswipe same 
crashes is to stripe an exclusive left turn lane on southbound State Street.   Lastly, it is 
recommended that parking be eliminated along northbound State Street between South 
University and North University.  The parking lane could then be converted to a bus-only lane.   

State Street at Hilton/Victors Way 
For the period of 2003-2005, 58 rear-end crashes were reported out of a total of 98 for the 
intersection.  This intersection has an unusual configuration, with the Hilton/Victors Way 
approaches allowing both lefts and right turns onto State Street, but prohibiting through 
movements.  The crash pattern suggests a lot of sudden stops, most likely due to the 
congestion that occurs on this stretch of State Street during the peak hours.   
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 A warrant analysis for signalization is currently being performed. If warranted, a signal could 
help address some of the congestion issues that can lead to rear-end crashes. The removal of 
left turns from Hilton and Victors Way (as recommended elsewhere in this plan) will simplify the 
intersection and reduce the number of conflict points for crashes.  

Transit Cost Estimation 

Signature Transit 
The development of signature transit corridors is at this point a conceptual idea that will require 
much further study.  As such, a cost estimate at this point will have a large range of costs for 
different potential modes of transit. 
 
The two transit modes typically mentioned when referring to Ann Arbor’s Signature Transit 
corridors are bus rapid transit (BRT) and streetcar.  A third potential configuration for signature 
transit, enhanced bus operations on regular surface streets, is dealt with separately in the 
Queue Jump section of this cost estimate.   
 
For the BRT estimate a survey of various BRT projects around the US was taken.  Estimates of 
the BRT cost per mile vary between a high of $25.9 million per mile for Los Angeles County 
MTA’s Orange Line to a low of $3.2 million per mile for Las Vegas’s MAX line.  Obviously, this 
range of costs reflects a wide range of differences in the type and level of improvements 
included in the BRT system, as well as local and corridor-location specific characteristics that 
increased or reduced the cost.  The median cost of the ten projects taken into consideration was 
$8.3 million per mile.  Interestingly, the average of the two BRT projects being constructed in 
Eugene, Oregon, the city closest in comparison to Ann Arbor in size and character, was also 
$8.3 million per mile.   Therefore, $8.3 million per mile was used for BRT estimates.  This 
number includes all of the capital costs of constructing bus rapid transit lanes along a corridor, 
including pavement, utility work, stations and platforms, average ROW costs, and other 
streetscape improvements.  
 
For the four recommended signature transit corridors the distance in miles between the 
downtown and the expected end of the corridor was measured, and this number was multiplied 
by $8.3 million to estimate the cost of implementing BRT in each corridor. An estimated $130.4 
million dollars would be needed to implement bus rapid transit on the four signature transit 
corridors.  Table D-2 shows the estimated cost of each of the corridors. 
 
Table D-2: Estimated BRT costs associated with each proposed corridor 

Corridor Length (miles) Cost (in millions) 
Plymouth/Fuller 5.35 $44.1 
Washtenaw 3.70 $30.5 
State 4.25 $35.1 
Jackson/W. Huron 2.50 $20.6 

BRT Capital Cost $130,350,000 
 
Annual BRT operating costs were estimated by assuming a10-minute headway during peak 
periods and a 20-minute headway during off-peak periods.  It was assumed that the service 
would run six hours of peak and 12 hours of off-peak service for 255 operating days a year.  
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Running times for each corridor were assumed at 80% of the time it takes a typical AATA bus 
running in mixed traffic on each of the corridors. 
 
An FTA approved three factor cost estimate model was used, with factors based on revenue 
vehicle hours, revenue vehicle miles, and vehicle maintenance cost.  For the BRT estimate 
costs of $50.37 per revenue hour, $2.14 per revenue mile, and $87,243.30 per vehicle were 
used.  These three factors were estimated based on 2004-2006 data reported by AATA to the 
National Transit Database.  
 
Table D-3 details the BRT operating and maintenance costs for each of the proposed signature 
transit corridors.  
 
Table D-3: Estimated Bus Rapid Transit Operating and Maintenance Costs 

Corridor 
Annual Cost of 

Service 
Annual maintenance cost for 

vehicles 
Total Operating and 
Maintenance Cost 

Plymouth/Fuller $958,661 $523,460 $1,482,121 
State $720,508 $436,217 $1,156,724 
Washtenaw $794,853 $523,460 $1,318,313 
Jackson/W. Huron $422,513 $684,242 $1,106,755 

BRT YEARLY OPERATING AND MAINTENANCE COST $5,063,913 
 
For the streetcar estimate a survey of various streetcar projects and cost estimates around the 
US was also taken.  These average of these estimates and actual cost data was $22 million per 
mile, with a range of $32.7 million per mile for New Orleans Canal Street line to $11.1 million 
per mile for Little Rock’s River Rail line.  This figure takes into account construction costs for 
pavement work, utility work, stations and platforms, average ROW costs, streetscape 
improvements, and electrical work associated with a streetcar improvement.  
 
For the four recommended signature transit corridors the estimated length was multiplied by the 
$22 million per mile cost to figure the estimated cost for each of the corridors.  An estimated 
$347.6 million will be needed to implement streetcar on each of the four signature transit 
corridors.  Table D-4 shows the estimated cost for each of the individual corridors.  
 

Table D-4: Estimated Streetcar costs associated with each proposed corridor 

Corridor Length Cost (in millions) 
Plymouth/Fuller 5.35 $117.7 
Washtenaw 3.70 $81.4 
State 4.25 $93.5 
Jackson/W. Huron 2.50 $55.0 

Streetcar Capital Cost $347,600,000 
 
Annual streetcar operating costs were estimated by assuming a 10-minute headway during 
peak periods and a 20-minute headway during offpeak periods.  It was assumed that the service 
would run six hours of peak and 12 hours of offpeak service for 255 operating days a year.  
Running times for each corridor were assumed at 80% of the time it takes a typical AATA bus 
running in mixed traffic on each of the corridors.   
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An FTA approved three factor cost estimate model was used, with factors based on revenue 
vehicle hours, revenue vehicle miles, and vehicle maintenance cost.  For the streetcar estimate 
costs of $54.12 per revenue hour, $5.97 per revenue mile, $35,393.41 per vehicle, and 
$45,494.52 per track mile were used.  These three factors were estimated based on information 
reported to the National Transit Database from the TECO Streetcar line in Tampa, Florida.   
Tampa was used because it is one of the few systems in the country that runs a full time 
commuter-based streetcar (as opposed to a part-time heritage streetcar route) where the 
operating and maintenance costs could be estimated based on National Transit Database 
(NTD) information.   NTD reports often mix data for light rail and streetcar operations in cities 
that offer both transit modes, so for systems such as Portland, Oregon cannot be estimated just 
for the streetcar portion.  Tampa has streetcar but not light rail, so costs attributed to rail 
transport there are exclusively tied to streetcar operations. 
 
With the operation characteristics listed above and the cost estimate factors from Tampa, an 
annual operating and maintenance cost for a streetcar system could be estimated.  Table D-5 
details the streetcar operating and maintenance costs for each of the proposed signature transit 
corridors.  
 
Table D-5: Estimated Streetcar Operating and Maintenance Costs 

Corridor 
Annual Cost 
of Service 

Annual maintenance 
cost for vehicles 

Annual track 
maintenance cost 

Total Operating 
and 

Maintenance 
Cost 

Plymouth/Fuller $1,757,884 $212,360 $245,670 $2,216,000 
State $1,340,256 $176,967 $191,077 $1,708,000 
Washtenaw $1,406,658 $212,360 $186,528 $1,806,000 
Jackson/W. Huron $790,937 $106,180 $113,736 $1,011,000 

STREETCAR YEARLY OPERATING AND MAINTENANCE COST $6,741,000 
 

Increased Bus Frequency on Priority Corridors 
Cost estimates for increased bus service were made based on recommendations for increased 
frequency on certain priority corridors, including S. Main/Ann Arbor-Saline, Washtenaw, Liberty, 
Miller, and Jackson/W. Huron corridors.   
 
The plan recommends increasing composite peak period headways in each of the corridors.  In 
several cases, multiple routes operate in the corridors.  To simplify the cost estimates, specific 
changes to routes were developed to achieve these increased composite headways.  These 
changes included:  

• Route 4 Washtenaw: Reduce peak headway from 15 to 10 minutes 
• Route 16 Ann Arbor-Saline: Reduce peak headway from 30 to 15 minutes (this provides 

a composite headway of 10 minutes on much of the corridor) 
• Route 9 Jackson-Dexter: Reduce peak headway from 30 to 15 minutes (again, reduces 

composite headway to 10 minutes) 
• Route 12 UM and 12 UL: Reduced peak headway from 30 to 15 minutes (same as 

above) 
 
The actual changes to the services would be subject to review of the impacts of these changes 
on overall operations by AATA.   
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Based on a review of the existing services on these routes as presented in AATA public 
timetables, the number of new buses needed to achieve these higher service frequencies is 
eight, including: 
 
Route #4 – three new buses 
Route #16 – two new buses 
Route #9 – one new bus 
Route #12UM/UL – two new buses 
  
AATA uses a cost of $81.29 per service hour (2008 dollars) to estimate the cost of new service.  
Based on the number of new buses needed and assumptions of six service hours per day and 
255 weekday operating days a year, an estimate for the cost of new service was produced. The 
estimate includes the following costs:  
  
#4 Washtenaw – $373,000 per year. 
#16 Ann Arbor-Saline – $249,000 per year.  
#9 Jackson/Dexter – $124,000 per year. 
#12UM/12UL Miller/Liberty – $249,000 per year. 
  
The total cost for all of the service improvements recommended is estimated to be 
approximately $1.0 million per year. 

Queue Jump Facilities  
Queue jump facilities are sometimes packaged as transit improvements along an entire corridor 
in order to facilitate an expedited bus trip (known as “Enhanced Bus”), and could also be 
included in a BRT system or busway.  However, recommendations for queue jump lanes and 
the subsequent cost estimate found here deal with queue jump lanes as a separate 
improvement at each intersection.   If queue jump improvements were pursued as a precursor 
to BRT or streetcar improvements, their construction may not benefit the BRT or streetcar 
improvements, depending on the configuration of the BRT and other factors.  These costs 
should be considered to be in addition to any costs of development of signature transit in the 
corridor, or as a replacement for such improvements. 
 
It is assumed that for each queue jump lane would require the intersection to be rebuilt with a 
new lane added 1000-feet on either side of the intersection.  The proposed lane would include 
widening on both sides of the intersection: on the approaching side to allow the buses to peel off 
into a separate lane, and on the far side to accept the buses.  It was estimated that this cost 
would be $1,000,000 per intersection, which includes engineering costs and utility relocation 
costs.  Right-of-way acquisition was not included in the cost.   
 
All of these elements would result in a total estimated cost of approximately $1 million per 
intersection.  Table D-6 shows the estimated cost of queue jump improvements in each corridor.  
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Table D-6: Queue Jump Facility Cost by Corridor  

Corridor 
Number of 

intersections 
Total Cost 

for Corridor 
Plymouth (US-23 to Murfin) 7 $7,000,000 
Murfin 2 $2,000,000 
Washtenaw (US-23 to Huron Pkwy) 3 $3,000,000 
State (I-94 to Eisenhower) 3 $3,000,000 
S. Main (I-94 to Scio Church) 3 $3,000,000 
N. Main (M-14 to Depot) 2 $2,000,000 
Jackson 4 $4,000,000 
Fuller / Maiden Lane / Glen 1 $1,000,000 

Queue Jump Total Cost $25,000,000
 
The queue jump cost assumes improvements to several corridors that are also under 
consideration for signature transit improvements.   If queue jump improvements were pursued 
as a precursor to BRT or streetcar improvements, their construction may not benefit the BRT or 
streetcar improvements, depending on the configuration of the BRT and other factors, so these 
costs should be considered to be in addition to any costs of development of signature transit in 
the corridor, or as a replacement for such improvements.  The precise improvements 
recommended for each corridor and their phasing would be worked out in corridor planning 
studies for each of the corridors.   
 
Queue jump lanes will also need equipment on buses and at the intersections in order to give 
the signal prioritization required to expedite the bus trip.   The cost of this equipment is detailed 
in the table below.  The number of buses to equip was based on the number of buses running in 
the peak on the corridors considered for queue jump lanes, including new buses for the 
proposed service frequency updates.  
 
Table D-7: Signal Priority Equipment Costs 
System Unit Cost Quantity Cost 
On-board vehicle $7,000 48 (buses) $336,000 
Signal upgrades $30,000 24 (intersections) $720,000 

Signal Priority Equipment Total $1,056,000 
 
The signal priority cost estimate assumes that a new dispatch facility and communications 
network would not be needed for bus operations.  It was assumed that the existing signals 
would either be updated to the SCOOT system or the controller would be updated to handle an 
Opticom communications system.  The SCOOT system, which is employed by the city for traffic 
operations, has the capability of handling bus priority operations.  Analysis should be completed 
to determine if the SCOOT system can be used for bus priority on the select corridors.  

Stop Amenities for Priority Corridors 
Improvements to stop amenities are also proposed on each of the priority corridors.  These 
improvements could include any or all of the following: bus shelters, new signage, a way-finding 
system, benches, pedestrian crosswalk, sidewalk and connecting walkway improvements, and 
public art.    
 
An inventory of needs at individual stops on each of the priority corridors is beyond the scope of 
this Transportation Plan Update.  Since each of the individual stops in each of the corridors 
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would require a different set of improvements, a cost breakdown for different types of stops was 
determined.  An allowance of $25,000 was allotted for a super stop along a corridor, such as a 
park and ride intercept lot or a major transfer center.  An allowance of $15,000 was allotted for 
major stop along a corridor, which would require a bus shelter.  An allowance of $5,000 per mile 
was allotted for the remainder of the corridor to improve signage, pedestrian crosswalks, 
benches, and sidewalk improvements.  Below is a table with the number of super stops, major 
stops, and length of each corridor that would be included in the upgrades.  
 
Table D-8: Estimated stops in need of amenities upgrade 

Corridor 

One-way 
Length 
(miles) 

Super 
Stops 

Major 
Stops 

Total Corridor 
Cost 

Route 2 - Plymouth 4 1 4 $105,000 
Route 4 - Washtenaw 4.7 1 5 $123,500 
Route 36 – State / Wolverine Tower 4 1 6 $135,000 
Route 16 - S. Main / Ann Arbor - Saline 2.6 1 4 $98,000 
Route 9 – Jackson / Dexter 4.6 - 3 $68,000 
Route 18 – Miller Road 4 1 4 $105,000 

Cost for Station Amenities $634,500 
 

Funding Sources 

Federal Programs 

Federal Highway Trust Fund   
 
The Highway Trust Fund (HTF) was established by the Highway Revenue Act of 1956 to ensure 
a dependable source of financing for the National System of Interstate and Defense Highways. 
Although the fund was initially created to support construction of the Interstate Highway system, 
the HTF now funds a wide range of transportation-related projects in support of the country's 
changing needs. The HTF is not a program per se, but the source of funding for the federal 
programs described in this section.  The HTF provides funding to build, maintain, and improve 
the nation's roads and transit systems. It also provides funding for safety programs to reduce 
deaths and property loss from highway and other surface transportation accidents as detailed 
below. 
 
The HTF is funded from excise taxes on motor fuels, tires, truck and trailer sales and heavy 
vehicle use and is managed jointly by the U.S. Department of the Treasury and the U.S. 
Department of Transportation.  The HTF is made up of two accounts, the Highway Account and 
the Mass Transit Account.  Each fiscal year, Congress appropriate funds from the HTF to the 
Department of Transportation to fund six Department agencies—Federal Highway 
Administration, Federal Transit Administration, Federal Motor Carrier Safety Administration, 
Federal Railroad Administration, National Highway Traffic Safety Administration, and Bureau of 
Transportation Statistics.  In each appropriation bill, Congress also authorizes the 
apportionment of contract authority to fund the award of grants to states, local governments, 
and other organizations.  
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National Highway System 
 
The National Highway System is a 163,000-mile system of significant rural and urban roads 
serving major population centers, international border crossings, intermodal transportation 
facilities, and major travel destinations.  It includes the Interstate System, other urban and rural 
principal arterials, highways that provide motor vehicle access between the NHS and major 
intermodal transportation facilities, the defense strategic highway network, and strategic 
highway network connectors. 
 
The NHS program is funded at $30.5 billion through 2009. The formula to distribute funding is 
continued, based on lane-miles of principal arterials (excluding Interstate), vehicle-miles 
traveled on those arterials, diesel fuel used on the State's highways, and per capita principal 
arterial lane-miles.  Funds apportioned to the Michigan Department of Transportation (MDOT) 
may be utilized by MDOT for: 
 
• Construction, reconstruction, resurfacing, restoration, and rehabilitation of segments of the 

NHS 
• Operational improvements for segments of the NHS 
• Construction of, and operational improvements for, a Federal-aid highway not on the NHS 

and construction of a transit project eligible for assistance under the Federal Transit Act 
• Highway safety improvements for segments of the NHS 
• Transportation planning 
• Highway research and planning 
• Highway related technology transfer activities 
• Capital and operating costs for traffic monitoring, management, and control facilities and 

programs 
• Fringe and corridor parking facilities 
• Carpool and vanpool project, 
• Bicycle transportation and pedestrian walkways 
• Infrastructure-based intelligent transportation systems capital improvements 

Surface Transportation Program 
 
The STP provides flexible funding that may be used by states and localities for projects on any 
Federal-aid highway, including the National Highway System, bridge projects on any public 
road, transit capital projects and bus terminals, and facilities.  
 
Funds apportioned to a State for the STP may be used for: 
 
• Construction, reconstruction, rehabilitation, resurfacing, restoration, and operational 

improvements for highways and bridges 
• Capital costs for transit projects 
• Carpool projects, fringe and corridor parking facilities and programs, bicycle and pedestrian 

facilities 
• Highway and transit safety infrastructure improvements and programs, hazard eliminations, 

projects to mitigate hazards caused by wildlife, and railway-highway grade crossings 
• Highway and transit research and development and technology transfer programs 
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• Capital and operating costs for traffic monitoring, management, and control facilities and 
programs 

• Surface transportation planning programs 
• Transportation enhancement activities 
• Transportation control measures 
• Development and establishment of management systems 
• Habitat and wetlands mitigation efforts 
• Infrastructure based intelligent transportation systems capital improvements  
• Environmental restoration and pollution abatement projects to address water pollution or 

environmental degradation caused or contributed to by transportation facilities 
• SAFETEA-LU expanded STP eligibilities to include advanced truck stop electrification 

systems, high accident/high congestion intersections and control of noxious weeds and 
aquatic noxious weeds, and establishment of native species. 

Transportation, Community and System Preservation Program 
 
The Transportation and Community and System Preservation Program (TCSP) is a 
comprehensive initiative of research and grants to investigate the relationships between 
transportation and community and system preservation and private sector-based initiatives. 
States, local governments and metropolitan planning organizations are eligible for discretionary 
grants to plan and implement strategies that: 
 
• Improve the efficiency of the transportation system - identify, develop and evaluate new 

strategies and measures of transportation efficiency that are based on maximizing the use 
of existing community infrastructure, such as highways, railroads, transit systems and the 
built environment 

• Reduce the impacts of transportation on the environment 
• Reduce the need for costly future public infrastructure 
• Ensure efficient access to jobs, services and centers of trade 
• Examine community development patterns and identify strategies to encourage private 

sector development that result in land development patterns that help meet the goals of the 
program 

 
State agencies, metropolitan planning organizations and units of local governments that are 
recognized by a State are eligible recipients of TCSP grant funds. A local match is required in 
accordance with section 120(b) of title 23, United States Code. 

Congestion Mitigation and Air Quality Improvement Program 
 
The purpose of the Congestion Mitigation and Air Quality Improvement Program (CMAQ) is to 
fund transportation projects or programs that reduce transportation related emissions and 
contribute to attainment or maintenance of the national ambient air quality standards (NAAQS) 
for ozone, carbon monoxide (CO) and small particulate matter (PM-10). 
 
The following activities, projects and program areas are eligible under the CMAQ Program: 
 
• Transportation activities in approved State Implementation Plans (SIP’s) and maintenance 

plans are likely to be eligible activities and, if so, must be given the highest priority for CMAQ 
funding. Their air quality benefits must be documented and the transportation improvement 
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must contribute to the specific emission reductions necessary to bring the area into 
attainment. 

• Transportation control measures including programs for improved public transit; HOV lanes; 
employer-based transportation management plans, trip-reduction ordinances; traffic flow 
improvement programs that achieve emission reductions; fringe and transportation corridor 
parking facilities serving multiple-occupancy vehicle programs or transit service; programs to 
limit or restrict vehicle use in downtown areas or other areas of emission concentration 
particularly during periods of peak use; programs for the provision of all forms of high-
occupancy, shared-ride services; programs to limit portions of road surfaces to non-
motorized vehicles or pedestrian use; programs for bicycle facilities; programs to control 
extended idling of vehicles; reducing emissions from extreme cold-start conditions; 
employer-sponsored programs to permit flexible work schedules; programs and ordinances 
to facilitate non-automobile travel, mass transit, and reduce need for single occupancy 
vehicle travel. 

• Traffic flow improvements including projects to develop, establish, and implement the 
congestion management system for both highway and transit facilities where it can be 
demonstrated that such use is likely to reduce transportation-related emissions.  This may 
include traffic signal modernization, coordination, or synchronization projects designed to 
improve traffic flow within a corridor or throughout an area, Intelligent Transportation 
Systems (ITS), traffic management and traveler information systems 

• Transit projects 
• Bicycle and pedestrian facilities and programs 
• Travel demand management 
• Outreach and rideshare activities 
• Fare/fee subsidy programs to encourage greater use of alternative travel modes (e.g., 

carpool, vanpool, transit, bicycling and walking) 
• Establish or operate advanced truck stop electrification systems  
• Improve transportation systems management and operations that mitigate congestion and 

improve air quality  
• Purchase integrated, interoperable emergency communications equipment  
• Purchase diesel retrofits that are for motor vehicles or non-road vehicles and non-road 

engines used in construction projects located in ozone or particulate matter non-attainment 
or maintenance areas and funded under 23 USC  

• Conduct outreach activities that provide assistance to diesel equipment and vehicle owners 
and operators regarding the purchase and installation of diesel retrofits 

 
SEMCOG selects projects based on the merit of the project as measured by cost-effectiveness.  
This program may be used for intersection improvements that will result in reduction in 
congestion and vehicle emissions.  In addition, funds could be utilized for non-motorized and 
transit improvements in the study area.  In addition, Michigan received special authorization to 
use CMAQ funds for operation and maintenance of intelligent transportation system strategies 
that serve a non-attainment or maintenance areas, which would include Washtenaw County. 

Highway Safety Improvement Program (HSIP) 
 
The Highway Safety Improvement Program (HSIP) is established as a core program under 
SAFETEA-LU with flexibility provided to allow States to target funds to their most critical safety 
needs.  A total of $5.1 billion is provided for 2006-2009.  Of this amount, $880 million is set 
aside for a separate distribution for the Railway-Highway Crossing program, with the remainder 
to be distributed by formula based on each State’s lane miles, vehicle miles traveled, and 
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number of fatalities; $90 million is to be set aside annually for construction and operational 
improvements on high-risk rural roads.  The HSIP requires States to develop and implement a 
Strategic Highway Safety Plan (SHSP) and submit annual reports to the Secretary that describe 
at least 5% of their most hazardous locations, progress in implementing highway safety 
improvement projects, and their effectiveness in reducing fatalities and injuries.  

New Starts  
 
The Federal Transit Administration’s discretionary New Starts program, authorized under the 
SAFETEA-LU, is the federal government’s primary financial resource for supporting locally 
planned, implemented, and operated major transit capital investments. Projects eligible for New 
Starts funding include any fixed guideway system which utilizes and occupies a separate right-
of-way, or rail line, for the exclusive use of mass transportation and other high occupancy 
vehicles, or uses a fixed cantenary system and a right-of-way usable by other forms of 
transportation. This includes, but is not limited to, rapid rail, light rail, commuter rail, automated 
guideway transit, people movers, and exclusive facilities for buses (such as bus rapid transit) 
and other high occupancy vehicles.  
 
New Starts projects, like all transportation investments, must emerge from a regional, multi-
modal transportation planning process.  The process is based upon rational decision making 
that benefits from the information developed during the following three phases of New Starts 
project development: 
 
• Phase I – Alternatives Analysis: Local project sponsors are required to perform an 

alternatives analysis that evaluates the mode and alignment options for a particular corridor 
in the community. This analysis informs local officials and community members on the 
benefits, costs and impacts of transportation options, so that the community can identify a 
preference. This phase is complete when local and regional decision makers select a locally 
preferred alternative, and it is adopted by the metropolitan planning organization (MPO) into 
the region's long-range transportation plan. 

• Phase II – Preliminary Engineering: During the preliminary engineering (PE) phase of 
project development for New Starts investments, local project sponsors consider their 
design options to refine the locally preferred alternative and complete the National 
Environmental Policy Act (NEPA) process.  Preliminary engineering hones the estimates of 
project costs, benefits, and impacts.   In addition, during the PE phase of project 
development, local sponsors finalize management plans, demonstrate their technical 
capabilities to develop the project, and commit local funding sources. 

• Phase III – Final Design:  Final design is the last phase of project development and includes 
the preparation of final construction plans, detailed specifications and bid documents. 

 
New Starts projects must undergo evaluation by the FTA throughout the entire project 
development process. Projects are evaluated according to a variety of criteria. Based on these 
evaluations, the FTA makes decisions about moving projects forward, from preliminary 
engineering to final design, to annual funding recommendations to Congress, and to the 
execution of a FFGA.  The FTA evaluates the project justification and the local financial 
commitment according to the following measures: 
 
• Project Justification 
• Mobility Improvements 
• Environmental Benefits 
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• Cost Effectiveness 
• Operating Efficiencies 
• Transit Supportive Land Use & Future Patterns 
• Other factors such as economic impact 

Rail and Fixed Guideway Modernization 
 
The transit capital investment program (49 U.S.C. 5309) provides capital assistance for three 
primary activities:  
 
• Modernization of existing rail systems  
• New and replacement buses and facilities 
• New fixed guideway systems 
 
A fixed guideway refers to any transit service that uses exclusive or controlled rights-of-way or 
rails, entirely or in part. The term includes heavy rail, commuter rail, light rail, trolleybus, aerial 
tramway, inclined plane, cable car, automated guideway transit, ferryboats, that portion of motor 
bus service operated on exclusive or controlled rights-of-way, and high-occupancy-vehicle 
(HOV) lanes. 
 
Capital projects to modernize or improve existing fixed guideway systems, including purchase 
and rehabilitation of rolling stock, track, line equipment, structures, signals and communications, 
power equipment and substations, passenger stations and terminals, security equipment and 
systems, maintenance facilities and equipment, operational support equipment including 
computer hardware and software, system extensions, and preventive maintenance are eligible.  
 
Eligible recipients for capital investment funds are public bodies and agencies (transit authorities 
and other state and local public bodies and agencies thereof) including states, municipalities, 
other political subdivisions of states; public agencies and instrumentalities of one or more 
states; and certain public corporations, boards, and commissions established under state law. 
Funds are allocated on a discretionary basis.  Projects are funded with an 80% Federal and 
20% local match. 

Bus and Bus Facilities 
 
The Bus and Bus Facilities program provides capital assistance for new and replacement buses 
and related equipment and facilities.  Eligible capital projects include the purchasing of buses for 
fleet and service expansion, bus maintenance and administrative facilities, transfer facilities, bus 
malls, transportation centers, intermodal terminals, park-and-ride stations, acquisition of 
replacement vehicles, bus rebuilds, bus preventive maintenance, passenger amenities such as 
passenger shelters and bus stop signs, accessory and miscellaneous equipment such as 
mobile radio units, supervisory vehicles, fare boxes, computers and shop and garage 
equipment. 
 
Eligible recipients for capital investment funds are public bodies and agencies (transit authorities 
and other state and local public bodies and agencies thereof) including states, municipalities, 
other political subdivisions of states; public agencies and instrumentalities of one or more 
states; and certain public corporations, boards and commissions established under state law.  
Funds are allocated on a discretionary basis. 
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Transportation for Elderly Persons and Persons with Disabilities 
 
This program (49 U.S.C. 5310) provides formula funding to States for the purpose of assisting 
private nonprofit groups in meeting the transportation needs of the elderly and persons with 
disabilities when the transportation service provided is unavailable, insufficient, or inappropriate 
to meeting these needs. Funds are apportioned based on each State’s share of population for 
these groups of people.  Funds are obligated based on the annual program of projects included 
in a statewide grant application. 
 
States apply for funds on behalf of local private non-profit agencies and certain public bodies.  
The State agency ensures that local applicants and project activities are eligible and in 
compliance with Federal requirements, that private not-for-profit transportation providers have 
an opportunity to participate as feasible, and that the program provides for as much coordination 
of Federally assisted transportation services, assisted by other Federal sources. Once FTA 
approves the application, funds are available for state administration of its program and for 
allocation to individual subrecipients within the state.  
 
Capital projects are eligible for funding. Most funds are used to purchase vehicles, but 
acquisition of transportation services under contract, lease or other arrangements and state 
program administration are also eligible expenses. 

Job Access and Reverse Commute Program 
 
The goal of the Job Access and Reverse Commute program (JARC) is to improve access to 
transportation services to employment and employment related activities for welfare recipients 
and eligible low-income individuals and to transport residents of urbanized areas and 
nonurbanized areas to suburban employment opportunities. Toward this goal, the Federal 
Transit Administration provides financial assistance for transportation services planned, 
designed, and carried out to meet the transportation needs of eligible low-income individuals, 
and of reverse commuters regardless of income.  
 

New Freedom Program  
 
To encourage services and facility improvements to address the transportation needs of 
persons with disabilities that go beyond those required by the Americans with Disabilities Act. 
Provides a new formula grant program for associated capital and operating costs. 

Alternatives Analysis 
 
The objective of the Alternatives Analysis program (49 U.S.C. 5339) is to assist in financing the 
evaluation of all reasonable modal and multimodal alternatives and general alignment options 
for identified transportation needs in a particular, broadly defined travel corridor.  The 
transportation planning process of Alternatives Analysis:  
 
• Includes an assessment of a wide range of public transportation or multimodal alternatives, 

which will address transportation problems within a corridor or subarea;  
• Provides ample information to enable the Secretary to make the findings of project 

justification and local financial commitment;  
• Supports the selection of a locally preferred alternative; and  
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• Enables the local Metropolitan Planning Organization to adopt the locally preferred 
alternative as part of the long-range transportation plan.   

 
Funds may be used to assist State and local governmental authorities in conducting alternatives 
analyses when at least one of the alternatives is a new fixed guideway system or an extensions 
to an existing fixed guideway system. Eligible applicants include public agencies, including 
States; municipalities and other subdivisions of States; public agencies and instrumentalities of 
one or more States; and public corporations, boards, and commissions established under State 
law.  

Safe Routes to School 
 
This new program established under SAFETEA-LU is designed to encourage primary and 
secondary school children to walk and bicycle to school.  Both infrastructure-related and 
behavioral projects will be geared toward making walking and bicycling to school safe and more 
appealing; and to facilitate the planning, development and implementation of projects that will 
improve safety, and reduce traffic, fuel consumption, and air pollution in the vicinity of schools.  
These include sidewalk improvements, traffic calming and speed reduction improvements, 
pedestrian and bicycle crossing improvements, on-street bicycle facilities, off-street bicycle and 
pedestrian facilities, secure bike parking, and traffic diversion improvements in the vicinity of 
schools. 

Transportation Enhancement Program 
 
SAFETEA-LU continued the funding for transportation enhancement activities designed to 
strengthen the cultural, aesthetic, and environmental aspects of the Nation's intermodal 
transportation system. Funds from the Surface Transportation Program are set aside for a 
number of transportation enhancement activities including historic preservation, landscaping 
and beautification, non-motorized pathways, roadway improvements, environmental mitigation 
to address water pollution due to highway runoff and other similar projects.  Each year funds 
become available for allocation based on a competitive needs basis.  Requests are solicited and 
screened for application completeness at the local level, screened for project merit at the 
regional level and finally selected for action at the State level by MDOT.  This program would be 
a good option to fund landscaping, bike path construction, and drainage improvements 
associated with the roadway improvements. 

Intelligent Transportation Systems Program 
 
The ITS program provides for the research, development, and operational testing necessary to 
develop and deploy advanced technology to improve the safety and performance of the Nation's 
surface transportation systems. The program encourages public-private partnerships and 
private sector investment.  $110 million is allocated nationally for this competitive program.  
Priority is given to funding projects that: 
 
• Enhance mobility and productivity through improved traffic management, incident 

management, transit management, freight management, road weather management, toll 
collection, traveler information, or highway operations systems and remote sensing 
products.  

• Utilize interdisciplinary approaches to develop traffic management strategies and tools to 
address multiple impacts of congestion concurrently.  
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• Address traffic management, incident management, transit management, toll collection, 
traveler information, or highway operations systems: with the goals of reducing congestion, 
ensuring an interoperable 5-1-1 system, improving incident management response, and 
improving communication between emergency care providers and trauma centers.  

• Incorporate research on the impact of environmental, weather, and natural conditions on ITS 
systems, including the effects of cold climates.  

• Enhance intermodal use of ITS for diverse groups, including for emergency and health-
related services.  

• Enhance safety through improved crash avoidance and protection, crash and other 
notification, commercial motor vehicle operations, and infrastructure-based or cooperative 
safety systems. 

• Facilitate the integration of intelligent infrastructure, vehicle, and control technologies. 

Railroad Rehabilitation & Improvement Financing  
 
The Railroad Rehabilitation & Improvement Financing (RRIF) Program provides direct federal 
loans and loan guarantees to finance development of railroad infrastructure.  Under this 
program the FRA Administrator is authorized to provide direct loans and loan guarantees up to 
$35.0 billion. Up to $7.0 billion is reserved for projects benefiting freight railroads other than 
Class I carriers. 
 
The funding may be used to: 
 
• Acquire, improve, or rehabilitate intermodal or rail equipment or facilities, including track, 

components of track, bridges, yards, buildings and shops;  
• Refinance outstanding debt incurred for the purposes listed above; and  
• Develop or establish new intermodal or railroad facilities  
 
Direct loans can fund up to 100% of a railroad project with repayment periods of up to 25 years 
and interest rates equal to the cost of borrowing to the government.  
 
Eligible borrowers include railroads, state and local governments, government-sponsored 
authorities and corporations, joint ventures that include at least one railroad, and limited option 
freight shippers who intend to construct a new rail connection. 

Federal High Priority Funds 
 
The U.S. Congress has the ability to identify high priority projects or Federal Demonstration 
Projects, and through legislation, allocate funding specifically for those projects.  These projects 
are introduced in Congress and funding allocated as a portion of a bill.  This usually occurs 
every six years when Congress passes a new National Highway Bill.  

State of Michigan Programs 

Michigan Transportation Fund 
 
The Michigan Transportation Fund (MTF), established by Public Act 51 of 1951, as amended, is 
administered jointly by the Department of Transportation and the Department of State.  State 
revenue sources include fuel taxes, vehicle registration taxes, sales taxes from auto related 
sources, various fees (title fees, license transfer fees, diesel permits, interest), and aviation fuel 
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taxes. Revenues from state sources are deposited in the MTF fund.  These are allocated to the 
General Fund, the State Trunkline Fund, the Comprehensive Transportation Fund, the 
Economic Development Sub-Fund, and the Recreation Improvement Sub-Fund in accordance 
with a statutory formula.  Funds are distributed to counties, cities, and villages for highway 
purposes in accordance with statutory formula. 

State Trunkline Fund 
 
This fund provides for construction and maintenance of state highways. Its overall budget is 
subject to annual legislative review and appropriation, but the Transportation Commission has 
significant discretion in determining the funding of individual projects. Major financing sources 
are transfers from the Michigan Transportation Fund, Federal aid, and local participation. 
Expenditures and transfers are for administration, highway maintenance and construction, debt 
service, and various contractual obligations. 

Transportation Economic Development Fund 
 
The Transportation Economic Development Fund (TEDF) was created in 1987 to assist in the 
funding of highway, road, and street projects necessary to support economic growth. The 
program’s mission is to enhance the ability of the state to compete in an international economy, 
to serve as a catalyst for economic growth, and to improve the quality of life enjoyed by 
Michigan residents. Specifically, the program is intended to create or retain jobs and encourage 
private sector investment. 
 
The fund, administered through the Michigan Department of Transportation Office of Economic 
Development, in conjunction with the president of the Michigan Strategic Fund, provides a 
means for state government, local agencies and business to work together to meet the often 
extensive and urgent demands placed upon the transportation system by economic 
development throughout the state. The TEDF provides for the distribution of money to counties 
and municipalities through three formulas and two grant programs. There are several types of 
TEDF grants available.  Areas of the city planned for additional office/R&D uses could qualify 
under Categories A and C. 
 
Category A is intended to improve the network of highway services essential to economic 
competitiveness; improve accessibility to target industries as a catalyst for economic growth; 
support private initiatives that create of retain jobs; and, encourage economic development and 
redevelopment efforts that improve the health, safety, and welfare of Michigan citizens.  Eligible 
recipients may submit a letter of interest to MDOT and those projects that meet the minimum 
requirements will be encouraged to submit full applications for consideration.  A 20% local 
match is required. 
 
Category C is intended to promote increased economic potential and improve the quality of life 
by reducing urban traffic congestion levels. The project must reduce traffic congestion on county 
primary or city major streets. Funds are distributed to eligible recipients based on their annual 
federal aid allocation.  Eligible recipients present proposed transportation projects to 
Metropolitan Planning Organizations (MPO) for review and funding recommendation. Projects 
selected by the MPO are administered by the Michigan Department of Transportation. 
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Local Bridge Program 
 
The Local Bridge Program is a new program that replaced the Michigan Critical Bridge Program. 
Legislation enacted October 1, 2004, created a Local Bridge Fund, a Local Bridge Advisory 
Board (LBAB), and seven Regional Bridge Councils (RBC). This legislation places control of the 
funding allocations of the newly formed Local Bridge Fund and the bridge selection process in 
the hands of the local agencies of Michigan. Funds from the Local Bridge Program are for 
construction costs. The costs for preliminary engineering, construction engineering, and right of 
way acquisition are not paid from the Local Bridge Fund. 
 
A new application process was created to work within the Local Bridge Program. As with the 
Critical Bridge Program, a call for applications is sent to all local agencies on an annual basis. 
The submitted applications are reviewed by the staff of MDOT Local Agency Programs' bridge 
unit for completeness and funding eligibility. Formula rating points are computed and each 
region's applications are submitted to their respective RBC for addition of discretionary points. A 
3-year bridge program is maintained by each RBC.  Funding from the Local Bridge Fund is 
allocated based on available funds and weighted ratios stipulated in legislation.  

Local Programs 
 
In addition to the federal and state programs noted above, local funding programs are also 
available.  These include: dedicated road millages, special assessments, bond programs, and 
tax increment financing.  Many of these sources can be used to leverage state and federal road 
funds as a match.  

Dedicated Road Millages 
 
Special property tax millages can be used to generate revenue for a specific purpose.  For 
example, several Michigan communities have passed millages to fund road improvements and 
bike path programs.  Funds generated by local millages could be used to pay back bond issues 
and/or state and federal financing programs, including State Infrastructure Bank, Federal Grant 
Anticipation Revenue Vehicles and Michigan Local Road/Railroad Grade Separation Loan 
Program. 

Special Assessments 
 
Special assessments are compulsory contributions collected from the owners of property 
benefited by specific public improvements (paving, drainage improvements, etc.) to defray the 
costs of such improvements.  Special assessments are apportioned according to the assumed 
benefits to the property affected.  Special assessment funding might prove useful to implement 
roadway paving, streetscape improvements and to construct new roads.  These programs are 
often used for improving and upgrading older local roads. 
 
Special assessments could be used to assess properties receiving special benefits from 
roadway improvements.  A special assessment district would be established by the City Council 
and requires the support of the majority of property owners being assessed. 
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Downtown Development Authority  
 
Ann Arbor has a Downtown Development Authority (DDA) created under the Downtown 
Development Authority Act (PA 197 of 1974).  The law was drafted for renovating declining 
central or primary business districts.  DDA’s can be valuable partners and have funding 
mechanisms to implement roadway improvements, nonmotorized pathways, multi-modal 
facilities, parking facilities and aesthetic improvements to roadways with the DDA boundaries.  
The following is a summary of DDA authority. 
 
• Authority:  The DDA creates a new source of financing for public improvement projects. PA 

197 gives the DDA the power to: analyze economic changes in the authority's district; plan 
for the construction, renovation, repair, or rehabilitation of buildings or public facilities in the 
DDA; prepare long-range plans; make and enter into contracts; acquire property; charge 
fees, rents, and charges for the use of buildings under its control; accept grants and 
donations of property; and acquire and construct public facilities (infrastructure 
improvements).  The DDA can also purchase, demolish or rehabilitate property and hold 
property. The DDA can establish the public purpose for eminent-domain acquisitions, if 
necessary. DDA’s have been used to fund roadway, waterline and sewer improvements.   

 
The legal authority for collecting and expending funds is described in the unique 
Development and Financing plans, which must be completed by the DDA and adopted by 
the City Council.  Funding can be raised for DDA projects through levying up to 2 mills or 
creating a tax increment financing district. 

 
• Millage:  Act 197 gives DDA the authority to use various financing mechanisms, including 

the levy of an ad-valorem tax of up to 2 mills on property within the district boundaries and 
tax increment financing (TIF) within a development area.  All revenue collection is subject to 
City Council approval through the approval of the DDA's finance plans and annual budget. 

 
• Tax Increment Revenues:  A DDA can provide funds to finance public sector projects using 

tax increment revenues. It is an effective method by which new ideas and projects can be 
planned, financed and implemented for the commercial and surrounding residential areas.  
Tax increment financing is the process of expending new property tax dollars for 
improvements that benefit the sources of those taxes.  New tax dollars are those generated 
from new private developments, improvements to existing private property and appreciation 
in value. 
 
New tax dollars are “captured” and utilized by the DDA to finance public improvements 
within the development area.  “Initial assessed value” is the most recently assessed value, 
as finally equalized by the State Board of Equalization, of all the taxable property within the 
boundaries of the development area at the time the ordinance establishing the tax increment 
financing plan is approved.  “Captured assessed value” is the amount, in any one year, by 
which the current assessed value of the development area exceeds the initial assessed 
value.   
 
Beginning with the next property tax collection following the approval of the plans and in 
each year covered by the plans, city and county treasurers must transmit directly to the DDA 
the applicable portion of the tax levy set by the taxing units on the real and personal 
property in the development area.  Such funds transmitted to a DDA are termed “tax 
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increment revenues.”  The tax increment revenue is computed as the levy on the captured 
assessed value, including adjustments for commercial or industrial facilities tax. 
 
Tax-reform legislation changed the millage capture for new DDA’s.  School millage can no 
longer be captured by a DDA.  County and Community Collage millage can be captured only 
if those agencies elect to allow the DDA to capture the tax increment revenues.  In order for 
a community to capture county millage, the municipality needs make a request to the county 
and demonstrate the benefit that the project will provide. 

Corridor Improvement Authority  
 
The Corridor Improvement Authority Act (PA 280 of 2005) provides for the establishment of a 
new type of authority called a “Corridor Improvement Authority” (CIA).  CIA’s are intended to 
provide communities with an economic development tool to prevention of deterioration and 
promote economic growth in areas along major corridors.  A CIA could be established for each 
of the signature transit corridors in the City to plan for and implement roadway, non-motorized 
and transit improvements.  The CIA could also plan for and help encourage transit-oriented 
development along the transit corridors.   
 
A CIA operates similar to a DDA, except the focus is redevelopment of commercial corridors 
instead of downtowns, and a CIA can be made up of multiple local jurisdictions where a corridor 
passes through multiple communities.  Therefore Ann Arbor could establish CIA’s with Pittsfield 
or Ann Arbor Townships. 
 
• Establishment:  There are several detailed steps that a community needs to take in 

establishing a CIA, including establishment of a development area, meeting specific criteria, 
conducting public hearings and preparing a development plan, and financing plan.  The 
development area must be located along an arterial or collector road, consist of at least 10 
parcels or 5 acres, have more than ½ of the ground floor area of buildings under commercial 
use, be zoned for residential, commercial, or industrial use for at least the past 30 years, be 
served by municipal water, and sewer and be zoned to allow for mixed-use development 
that includes high density residential.  The city must also work towards providing a walkable 
non-motorized environment with pathways and other improvements and expedite the local 
permitting process for projects in the development area.  The criteria from the Act is 
consistent with this plan’s goal for the major transit corridors. 
 

• Authority:  PA 280 gives the CIA the power to analyze economic changes taking place in 
the development area, study the impact of metropolitan growth, prepare, and implement 
long-range plans, construct or renovate public facilities, or buildings, make improvements to 
a public facilities to comply with barrier free design requirements and acquire, convey, or 
lease property.  The CIA may also make improvements along the corridor, including 
roadway improvements, sidewalks, pavement markings, utilities, building pads, parking lots, 
light fixtures and landscaping. 
 

• Funding:  Similar to a DDA, a CIA creates a new source of financing for public improvement 
projects.  The CIA, through the City Council, can levy special assessments, borrow money, 
and issue revenue bonds. The CIA also has the ability to accept donations, collect revenues 
from property.  The CIA can prepare and submit a tax increment financing (TIF) plan to the 
City Council as a source of revenue for improvements along the corridor.  This TIF operates 
in much the same manner as the DDA, described above. With increased density planned 
along the major transit corridors, this will provide increased property values and increased 
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tax revenues that could be captured through a TIF and used for non-motorized and transit 
improvements. 

Financing 
 
The following section describes sources of financing through state and federal borrowing 
programs for roadway improvement projects. 

Grant Anticipation Revenue Vehicles (GARVEES)  
 
A GARVEE is a designation applied to a debt financing instrument that has a pledge of future 
Federal-aid for debt service and is authorized for Federal reimbursement of debt service and 
related financing costs. This financing mechanism generates up-front capital for major highway 
projects that the state may be unable to construct in the near term using traditional pay-as-you-
go funding approaches. The 1995 NHS Act was a significant enabler for GARVEEs, expanding 
the eligibility of debt financing costs for Federal-aid reimbursements.  Federal-aid 
reimbursements can be obtained for a wide array of debt-related costs incurred in connection 
with an eligible debt financing instrument, such as a bond, note, certificate, mortgage, or lease, 
the proceeds of which are used to fund a project eligible for assistance under Title 23. The 
issuer may be a state, political subdivision, or a public authority. Bond-related costs now eligible 
for Federal-aid reimbursement include interest payments, retirement of principal, and any other 
cost incidental to the sale of an eligible bond issue. 
 
GARVEEs are generally used in conjunction with advance construction (see next section under 
project cost reduction), to enable using Federal-aid funds for future debt service payments. The 
GARVEE bond technique enables a state to accelerate construction timelines and spread the 
cost of a transportation facility over its useful life rather than just the construction period. The 
use of GARVEEs serves to expand access to capital markets, as an alternative or in addition to 
potential general obligation or revenue bonding capabilities. 

Transportation Infrastructure Finance and Innovation Act of 1998 
 
The Transportation Infrastructure Finance and Innovation Act of 1998 (TIFIA), which was 
originally enacted as part of the Transportation Equity Act for the 21st Century (TEA-21), 
established a new Federal program under which the U.S. Department of Transportation 
provides credit assistance to nationally or regionally significant surface transportation projects, 
including highway, transit and rail.  SAFETEA-LU authorizes a total of $610 million through 2009 
to pay the subsidy cost (similar to a commercial bank’s loan reserve requirement) of supporting 
Federal credit under TIFIA. 
 
The strategic goal of the TIFIA program is to leverage limited Federal resources and stimulate 
private capital investment in transportation infrastructure by providing credit assistance in the 
form of direct loans, loan guarantees, and standby lines of credit (rather than grants) to projects 
of national or regional significance.  
 
The TIFIA credit program offers three distinct types of financial assistance, designed to address 
the varying requirements of projects throughout their life cycles:  
 
• Direct loans to project sponsors that offer flexible repayment terms and provide combined 

construction and permanent financing of capital costs 
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• Loan guarantees that provide full-faith-and-credit guarantees by the Federal government to 
institutional investors, such as pension funds, which make loans for projects 

• Standby lines of credit that represent secondary sources of funding in the form of contingent 
Federal loans. These loans may be drawn upon to supplement project revenues, if needed, 
during the first 10 years of project operations 

 
TIFIA assistance provides a number of benefits to public and private project sponsors, including 
improved access to capital markets, flexible repayment terms, and potentially more favorable 
interest rates than can be found in private capital markets for similar instruments. TIFIA can help 
advance large capital intensive projects that otherwise might be delayed or not built at all 
because of their size and complexity and the market's uncertainty over the timing of revenues.  
 
The amount of Federal credit assistance may not exceed 33 percent of total project costs. TIFIA 
project sponsors may be public or private entities, including state and local governments, 
special purpose authorities, transportation improvement districts, and private firms or consortia. 
Any type of project that is eligible for Federal assistance through existing surface transportation 
programs (highway projects and transit capital projects) is eligible for TIFIA credit assistance. 
 
TIFIA assistance involves a competitive Federal application process. Each project must meet 
certain objectively measurable threshold criteria to qualify. Qualified projects meeting the initial 
eligibility criteria are evaluated and selected based on eight statutory criteria, which include the 
extent of private participation, environmental impact, national or regional significance, project 
acceleration, credit worthiness, use of new technologies, reduced federal grant assistance and 
consumption of budget authority.  The project's estimated eligible costs must be at least $50 
million or at least $15 million for Intelligent Transportation Systems (ITS) projects. The project 
must also be supported in whole or part by user charges or other non-Federal dedicated funding 
sources and included in the state's transportation plan. 

State Infrastructure Bank Program 
 
MDOT has established a State Infrastructure Bank (SIB) to provide loans and credit 
enhancements for publicly-owned transportation infrastructure projects. MDOT established the 
SIB for the following purposes: 
 
 To make transportation projects more financially viable by reducing the borrowing costs for 

project sponsors.  SIB can assist projects through a variety of innovative financing 
techniques, including a range of loans and credit options that provide flexibility to tailor 
financial assistance to meet a project's specific needs. Examples of assistance to be offered 
by SIB include low interest flexible term loans, debt service guarantees, lines of credit, and 
other capital financing support.  

 To accelerate the delivery of transportation projects by providing financial assistance that is 
otherwise unavailable in the short-term.  SIB can enable projects to start sooner by using 
diverse sources of funds to acquire necessary capital.  

 Increased state and/or local investment.  SIB can be a mechanism by which localities can 
pool funds. This pooling of funds would function similarly to a bond bank by lowering the 
cost of capital through lower interest rates.  

 
The State Infrastructure Bank will finance transportation infrastructure projects through low-
interest loans and credit enhancements.  Qualified borrowers include public entities, such as 
political subdivisions, state agencies, transit agencies, port authorities, and economic 
development corporations. 
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Credit enhancement products offered through SIB can provide additional security or credit 
support to transportation projects that are funded primarily through other means, such as 
through the municipal bond market or private participation. This additional security results in 
bolstered confidence of private investors (both private developers and potential bondholders), 
which in turn creates lower interest rates, improved marketability of bonds, and lower overall 
project financing costs. 
 
Under current federal law (Public Law 104-59), initial SIB assistance from federal funds may be 
used for highway construction as broadly defined in Title 23, U.S.C., or transit capital projects as 
defined in Title 49, U.S.C.  Projects can also be financed on a limited basis with state 
transportation funds as permitted in Michigan Act 51of the Public Acts of 1951, as amended.  
 
Loan Program Guidelines:  MDOT has established the following guidelines for the SIB loan 
program: 
 
 Transportation projects that attract significant new public and/or private capital, but require 

additional financing to complete. 
 Transportation projects that, with SIB support, can realize significant cost reductions. 
 Transportation projects that either cannot be constructed or will be significantly delayed (two 

or more years) for lack of adequate capital. 
 
Loan Amount:  There is no minimum loan amount.  Because of capital restrictions, SIB financing 
will generally not exceed $2 million. MDOT will work with large project sponsors to identify other 
financing sources.  In all cases, SIB participation will not exceed 90% of total project costs. 
 
Interest Rate:  The interest rate for SIB loans is currently set at 4%.  The interest rate may vary, 
depending on the level of risk and repayment terms requested by the borrower. At no time will 
interest rates exceed current market rates. 
 
Repayment Terms:  The maximum term for a loan will be 25 years; there will be no minimum 
term.  MDOT will base loan terms on the useful life of the asset and on the financing needs of 
the project sponsor.  Because it is MDOT’s priority to assist as many potential projects as 
possible, priority will be given to those projects that repay their loan within the shortest time 
period.  Loan repayments must begin within two (2) years of project completion and/or opening 
to traffic.   
 
Project sponsors must identify the revenue sources that will be used to repay a loan.  Revenue 
sources can include future federal aid, future Act 51 funds, local government general funds, tax 
increment financing revenue, assessment fees, impact fees, state revenue sharing, or other 
sources of income generated by the project or project sponsor. 
 
Criteria for Evaluating Applications:  When evaluating SIB applications, MDOT considers the 
following factors: 
 
 The extent to which the project addresses one or more of MDOT’s statewide transportation 

goals as described in the State Long-Range Plan 
 The project’s consistency with applicable state, local, and regional transportation plans and 

programs 
 The extent to which non-transportation infrastructure and support services necessary to 

support the project is available, under construction, or committed 
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 For non-MDOT projects, the level of local financial and public support 
 The financial and technical capabilities of the project sponsor(s) 
 The security/collateral offered by the borrower 
 The strength of the proposed revenue stream or financial sources that will pay off the loan 

Local Road/Railroad Grade Separation Loan Program 
 
The goal of Michigan’s Grade Separation Loan Program is to construct grade separations where 
essential local roads must intersect railroads.  This program may be helpful if grade separation 
is proposed at any railroad crossing.  The program’s focus is to: 
 
 Eliminate at-grade crossings 
 Enhance the local road network 
 Reduce traffic hazards and traffic congestion 
 Promote public safety 
 Ensure community access to safety, health and educational services 
 Promote economic and industrial development. 

 
Local road authorities are the eligible applicants for this new Grade Separation Loan Program.  
Loans are available to local road authorities for preliminary engineering and design and for 100 
% of the construction of new structures (overpasses and underpasses) that separate the grade 
between local roads and railroads.  
 
This new loan program is funded with $4 million in state funds.  As the loan recipient, the local 
road authority is responsible for repaying the entire collateralized loan, over a period not to 
exceed fifteen (15) years. 

Bonds 
 
Bonds are a means to provide long-term capital to finance capital projects. One way to raise 
equity for a transportation project is to issue bonds. A bond is a written promise to repay 
borrowed money on a definite schedule, usually at a fixed rate over the life of the bond. 
Transportation bonds are traditionally municipal bonds, which are issued by state and local 
government entities to finance their various projects and expenses, although there has been 
some interest recently in encouraging the issuance of private bonds to support transportation 
projects. 
 
General obligation bonds are issued for municipal projects that do not generate revenue. These 
bonds are backed by the "full-faith-and-credit" of the issuer. Many bonds issued by states, cities, 
or counties also have the added security that they can raise property taxes to assure payment.  
When issued by the municipality, the interest income earned by bond purchases is tax exempt; 
and bonds can be sold below the normal market interest rate.  Municipal charters and other 
policies will limit the amount of indebtedness a municipality may incur.  
 



City of Ann Arbor                  September 15, 2008 Draft Transportation Plan Update 
                                                                                                      
 

Page D-34 

Cost Reduction 
 
The previous sections of this report discussed sources for funding and borrowing to raise capital 
for the proposed roadway improvements.  The following section discusses a couple of practices 
that can be utilized to reduce the cost of the project. 

Advance construction  
 
Federal regulations allow states or local governments to independently raise up-front capital 
required for a federally approved project and preserve eligibility for future federal-aid 
reimbursement for that project. At a later date, the state can obligate federal-aid highway funds 
for reimbursement of the federal share. This tool allows states and local governments to take 
advantage of access to a variety of capital sources, including its own funds, local funds, 
anticipation notes, revenue bonds, bank loans, etc., to speed project completion.  This 
technique also enables the acceleration of construction timelines, providing for a reduction in 
project cost because of the ability to start the project sooner rather than in a future year.  Local 
jurisdictions also benefit by realizing the financial benefit of the infrastructure improvement 
sooner. 

Donations 
 
Donations of land for road right-of-way (ROW) are another important aspect of funding.  The 
cost associated with ROW acquisition can be differed or reduced through these donations.  
Often property owners who will benefit from roadway improvements, such as businesses, may 
be willing to donate a portion of their site for right-of-way. An additional benefit of right-of-way 
donation is that the value of the donated land is tax deductible for the property owner.  The city 
may use discretionary provisions through Planned Unit Developments to allow the transfer of 
density from the future right-of-way to other portions of the site in exchange for the donation of 
the additional right-of-way.  Donations are made typically at the time of site plan approval in 
accordance with the master right-of-way plan. 
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Table D-9: Innovative Techniques Toolkit 

Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

Environmental Tools 
Pervious pavement Allows water to pass through it and 

percolate into the ground, which reduces 
the volume and speed of runoff and 
eliminates the need for costly detention 
areas. 

Low-speed, low traffic 
roadways 

Shared lots Accommodates the parking needs of 
multiple businesses, often with varied 
activity times (i.e. an office and a 
restaurant) within one lot to reduce the 
overall size of lots and eliminating 
overbuilt lots containing more spaces and 
pavement than is needed. 

Along congested roads, 
downtown 

Road Ditches Rather than using raised curb and gutter, 
which directs runoff to a centralized 
location and increases its speed, ditches 
provide a permeable, low-cost alternative 
where runoff can percolate into the 
ground before reaching catchbasins or 
other structures 

Corridors located 
outside the downtown 
area 

Management Tools 
Demand Management The process of modifying work schedules, 

establishing carpools, and offering 
discounted transit rates as a way to 
reduce congestion typically associated 
with “rush hour” traffic. 

Large Employers 
 
University of Michigan? 

Access Management Includes design elements such as 
medians, shared driveways and parking, 
service roads, and driveway spacing to 
improve traffic flow and increase the road 
carrying capacity without the need for 
costly widenings. 

Congested Corridors 
with Multiple Driveways 

Park and Ride Lots Encourages ridesharing and reduces 
congestion by providing convenient 
parking facilities located at the outskirts of 
an urbanized or congested area and 
offering regular transit service between 
the lot and riders’ destinations. 

City Periphery 

Reversible Streets Uses traffic signals or modifiable barriers 
to reverse traffic flows in designated lanes 
during peak travel times. 

Expressways 
 
Multi-Lane Corridors 

Parking Management Uses careful analysis of parking supply 
and demand to strike the best balance of 
supply and cost that discourages auto 

Downtown 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

use due to high parking fees, yet still 
providing reasonable facilities for visitors 
and transient users. 

Road Design Tools 
Medians Divides the travel lanes along corridors 

usually through a raised island that 
reduces crashes and improves turning by 
directing all traffic in one direction 

High crash corridors 

Road Diet A concept where multiple-lane roads 
(over 4 lanes) are modified into two-lane 
roadways plus a two-way left turn lane.  
Remaining road width can be used for 
bike lanes, on-street parking, 
landscaping, and/or sidewalks, all which 
reduce vehicle speeds, improve mobility, 
and reduce crashes. 

Along bike routes 

Intelligent Transportation 
Systems (ITS) 

Encompasses a broad range of wireless 
and wire-line communication-based 
information, controls and technology that, 
when integrated into the transportation 
system infrastructure and in vehicles 
themselves, creates an interface between 
the transportation system and the user to 
help monitor and manage traffic flow, 
reduce congestion, provide alternate 
routes to travelers, enhance productivity, 
and save lives, time and money. 

In areas where costly 
improvements are the 
only alternative 

High Occupancy Vehicle (HOV) 
Lanes 

Also called commuter lanes, 
busways, or transitways, HOV lanes are 
designed to encourage ridesharing by 
allowing passenger vehicles with 2 
or more people, transit vehicles, and 
sometimes motorcycles, taxis, or trucks to 
use a designated lane for travel, allowing 
them to bypass single-riders in 
conventional lanes. 

Primary commuter 
routes 

Bike Lanes Dedicated lanes that are constructed 
adjacent to the vehicle travel lanes, are 
typically used by commuting bikers or 
those using bikes for utilitarian purposes, 
and offer higher-speed non-motorized 
traffic to travel more safely and without 
pedestrian barriers. 

Downtown 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

Street Networks An inter-connected system of roads 
increases mobility and reduces 
congestion by offering various routes and 
dispersing traffic to several areas rather 
than directing traffic to one larger corridor. 

City-wide 
 
Neighborhoods 

Paved Shoulders Paved shoulders provide room for 
pedestrians to walk separate from 
vehicular traffic in rural areas when 
providing sidewalks is not a feasible 
option.   Paved shoulders also provide 
room for bicyclists.  

Roadways without 
sidewalks and limited 
rights-of-way 

Driveway Design and Spacing Driveways should be designed to look like 
driveways, not street intersections 
(sidewalk should continue through the 
driveway).   

Congested corridors 

Illumination Illuminate sidewalks increases the 
security and safety for pedestrians.  

Double-side lighting 
along wide arterial 
streets and extra light at 
mid-block and 
intersection crossings 
with high nighttime use. 

Enhanced Pedestrian 
Crosswalks 

Enhanced crosswalks provide pavement 
markings that run parallel with the 
roadway in addition to the pavement 
markings that run across the roadway 
width.  Enhanced crosswalks provide 
better visibility to approaching motorists. 

Areas of high pedestrian 
traffic 

Pedestrian Crossing Island On two-way streets, a median island at 
uncontrolled locations can help reduce 
crashes by up to 40 percent.  

On busy multilane 
streets where gaps are 
few and difficult to find.   

Two-state crosswalk with 
median fencing 

Provide fencing/rails in the medians of 
multilane roads that channel pedestrians 
to the right, increasing the likelihood that 
they will look for vehicles coming from the 
right. 

On busy multilane 
streets where gaps are 
few and difficult to find.  

Crosswalks at uncontrolled 
locations with advance yield line 

Provide an advance yield line and a sign 
which requires all motorists to yield prior 
to the crosswalk, it allows the pedestrian 
to see if a motorists in a second lane is 
yielding. This allows the pedestrian to 
wait or step back before going into 
another lane.  

On busy multilane 
streets where gaps are 
few and difficult to find 

In pavement pedestrian 
crosswalk illumination 

Provide in pavement lights at mid-block 
pedestrian crossings to help illuminate 
and enhance crosswalks.  In pavement 

At hazardous crossing 
points or areas of higher 
night time activity 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

lights are activated by the pedestrian 
either with a push button or other 
sensors. 

Pedestrian Bridge or Underpass Reduces conflicts between non-motorized 
traffic and vehicular traffic, they are 
expensive and cannot be provided at a lot 
of locations.  

In locations with very 
high pedestrian crossing 
activity – should be 
fencing to encourage 
use 

Intersection Tools 
Roundabouts  Also called traffic circles, this is an 

alternative to typical intersection design 
that does not use traffic signals to stop 
traffic moving in alternate directions.  
Rather, a circular traffic pattern is 
established that directs all entering 
vehicles in a single, counter-clockwise 
direction and allows them to merge with 
other vehicles in the circle and turn onto 
side roads when their movement is 
complete.  

At high volume 
intersections, or where 
more than two streets 
intersect 

Smart Traffic Signals These signals are equipped with the 
latest technology that allows them to 
communicate with each other regarding 
changes in vehicle volume and speed and 
to adjust their signal cycles to 
accommodate them. 

Along congested or 
high-peak traffic 
corridors 

Pedestrian-Oriented Signals Involves new concepts and technology 
such as extended “walk” durations, 
pedestrian “walk” count-downs and 
audible elements to improve safety and 
the pedestrian environment at 
crosswalks, and includes the three 
signals HAWK, TOCAN and PELICAN) 
described below. 

In locations with very 
high pedestrian crossing 
activity 

High-intensity Activated cross-
walK (HAWK) Pedestrian 
Flasher 

A signal system that uses a combination 
of flashers and traffic control at marked 
crossings, which when activated by 
pedestrians, will signal drivers with a 
flashing yellow, then a solid yellow, then a 
solid red signal, at which time the 
pedestrian is shown the walk signal, then 
the traffic signal changes to a flashing red 
to allow drivers to cautiously approach the 
intersection and proceed when safe, after 
stopping. 

In locations with very 
high pedestrian crossing 
activity 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

TOCAN Provides a safe crossing for two groups: 
pedestrians and bicyclists by lengthening 
the crossing time when pedestrians and 
cyclists are present.  The traffic light is 
extended based on the information 
provided by cameras that detect bicycles 
or pedestrians, which enable integration 
of the bicycle network into the overall 
transportation system in a way that is 
safer for everyone. 

Where residential 
streets cross arterials at 
irregular spacing 

Pedestrian Light Control 
Activated (PELICAN) Traffic 
Signal 

A pedestrian crossing signal used at non-
signalized, usually mid-block crossing 
points where a green signal is shown to 
drivers when no pedestrians are present.  
Once a pedestrian approaches the 
crossing and activates the signal, then 
drivers are shown a yellow and then red 
signal to stop.  This signal system uses 
pedestrian refuge areas to split their cross 
into two segments, which reduces the 
wait time for vehicles. 

Mid-block and 
unsignalized 
intersections 

Pedestrian Refuge Areas Uses medians or constructed islands in 
the center of a roadway designed to 
accommodate pedestrians crossing wide 
corridors.  They allow pedestrians to “split 
the difference” and cross one direction of 
traffic at a time. 

At crossings of higher-
speed, multiple-lane 
corridors 

Pedestrian-Friendly Crossings Incorporates design elements such as 
raised medians, sharp corners, flared 
sidewalks, textured materials, continuous 
curbs, and fully connected walks that 
cater to pedestrian needs over vehicular 
needs. 

All intersections 

Curb Extensions This concept is designed to shorten the 
length a pedestrian must travel to cross a 
roadway by removing any on-street 
parking and extending or “bumping out” 
the curb and sidewalk to the travel portion 
of the road, resulting in a more visible 
pedestrian and a safer environment. 

Downtown 

Accessible Pedestrian Signals Incorporates audible sounds to notify 
impaired citizens when it is safe to cross. Near High-traffic areas 

Unconventional Intersection 
Designs 

Design and operations that emphasize 
through-traffic movements along the 
arterial by reducing number of signal 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

phases and number of intersection 
conflict points.  

Pedestrian Countdown Signals A pedestrian signal that tells how much 
time is left in the pedestrian clearance 
interval.  

Wide intersections that 
have pedestrian activity. 

Tighter intersection radius Tightening the intersection radius reduces 
the crossing distance for pedestrians, 
brings the sidewalks closer to the 
intersection, increases visibility, slows 
right-turning vehicles, and makes it easier 
to install ADA ramps at the corners. 

Typically for smaller 
classification roadways 
which has a smaller 
design vehicle (i.e. local 
residential street, 
collection, minor 
arterial) 

Pork-chop islands Where an exclusive right-turn lane is 
provided (slip ramp), a pork-chop island 
between the right-turn lane and through 
lane can shorten the crossing, resulting in 
less pedestrian exposure and improved 
signal timing.   

At intersections with 
high right-turn volumes 
or wide roadways.  

Actuated pedestrian and vehicle 
movements 

Providing pedestrian push buttons and 
vehicle actuation at signalized 
intersections can reduce congestion and 
improving safety.   

All pedestrian 
intersections 

All pedestrian phase By stopping all vehicle movements and 
allowing pedestrians to cross in all 
directions, virtually all conflicts are 
eliminated. 

Central city locations 
with very high 
pedestrian traffic, 
relatively low vehicle 
volumes, and a high 
number of turning 
conflicts.  

Offset left-turn lanes For locations with a center median and 
permissive left-turn movements providing 
offset opposing left-turn lanes improves 
left-turning vehicles visibility.   

 

Prohibit Right-turn-on-Red Not allow a right-turn on red at 
intersections by placing signs.  

High pedestrian 
volumes, particularly 
near schools, and/or 
where older pedestrians 
cross regularly, or 
complex intersections. 

Transit Tools 
Walkable Developments On a larger scale, site design includes 

higher density and mixed-use elements to 
enable walkable and multi-purpose trips, 
and on a smaller scale, shorter block 
lengths, varied walkway widths and 

City-wide 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

materials, benches and other amenities 
encourage pedestrian activity. 

Transit-Friendly and Walkable 
Streets 

Incorporates design elements of smaller 
blocks, human-scale street and building 
design, safer pedestrian-oriented street 
crossings, varied public spaces, 
continuous sidewalks with building 
connections, interesting architecture and 
public art, to create a more walkable 
environment, which encourages use of 
non-auto transportation. 

Planned Transit Routes 
 
Corridors with high 
pedestrian activity 

Transit-Friendly Site Plans Similar to walkable developments, transit-
friendly developments are centered 
around key transit hubs and provides 
attractive, high-quality stops and 
sometimes even regulates parking to 
encourage use of public transit. 

City-wide 

Land Use Management Can improve ridership and sustainability 
of transit through modified land patterns; 
more persons per square mile means the 
system can run more efficiently by serving 
more people in a smaller area. 

Planned Transit Routes 
 
City-wide 

Commuter Rail Designed for longer travel typically 
associated with daily commuters from 
outlying areas into concentrated urban 
work locations.  Commuter rail typically 
uses existing rail lines and the time 
between trains is usually longer than 
other types of transit.   

Along typical commuter 
routes 

Light Rapid Transit (LRT) or 
Street Cars 

This type of transit is used primarily for 
shorter trips and uses a system of rails 
that are incorporated into the street 
network, thus eliminating costly additional 
right-of-way.  This option can be more 
costly to start due to the construction of 
the system.  Typically the time between 
the cars is shorter.   

Downtown 

Bus Rapid Transit (BRT) BRT uses luxury coaches operating on 
regular highways between special 
stations.  The coaches include two large 
reclining seats on either side of the aisle 
and have restrooms.  Routes can be 
moved very easily and are typically for 
longer trip commuters.   
 

City-wide 
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Innovative Techniques Toolkit 

Tool Definition/Explanation Where it Applies 

Transit Stop Design 
Location of Stop Each stop should be placed where it is 

possible for a pedestrian to cross safely 
at or very near the stop 

At safe crossing areas 

Farside Stop Location Farside stop locations are preferred for 
pedestrian safety, as pedestrians are 
encouraged to cross behind the bus, and 
the bus can leave without having to wait 
for pedestrians to cross. It allows for right-
turn on red movements on the nearside of 
the intersection. 

In most locations – 
nearside stop may be 
necessary in some 
locations.  
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Appendix E – Public  
Involvement 

 
 
Notice of Intent to Proceed 
 
As an amendment to the City of Ann Arbor’s Master Plan, the City must adhere to the noticing 
requirements of the Michigan Municipal Planning Act, P.A. 285 of 1931.  The Notice of Intent to 
Proceed letter on the following page was mailed on June 20, 2008 to the following list of 
recipients:   
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Steering and Advisory Committees 
 
The majority of this project was completed with the assistance and guidance several local 
citizens.  The Steering Committee met on a regular basis, generally bi-monthly or monthly, to 
discuss regular progress with the consultants.   The Advisory Committee was a larger group of 
interested people representing various organizations and agencies that could be affected by 
transportation in Ann Arbor.  The Advisory Committee met on four occasions to review the work 
of the Steering Committee and consultants, and to offer feedback and broad guidance.  Meeting 
dates, attendance and minutes are provided later in this Appendix.  The following citizens 
comprise the two committees: 
 
Table E-1: Steering Committee Members  
Committee Member Organization/Agency  
Eli Cooper, Transportation Program 
Manager City of Ann Arbor 

Les Sipowski City of Ann Arbor 
Pat Cawley City of Ann Arbor 
Wendy Rampson City of Ann Arbor 
Jeff Kahan, Planner City of Ann Arbor 
Sue Gott University of Michigan 
Chris White AATA 
Tom Cornillie AATA 
Terri Blackmore WATS 
Lisa Wondrasch City of Ann Arbor 
Sue Pollay, Executive Director Ann Arbor Downtown Development Authority 
Brad Kluczynski City of Ann Arbor 
Craig Hupy, Systems Planning 
Manager City of Ann Arbor 
Pirooz Homayoon, Project 
Management Manager  City of Ann Arbor 
Mark Lloyd, Planning Director City of Ann Arbor 
Michael Nearing, Construction 
Project Engineer City of Ann Arbor 
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Table E-2: Advisory Committee Members 
Committee Member Organization/Agency  
Peter Allen Developer and UM Business School 
Kari Andrewes, Region Planner MDOT University Region Office 
John Ballew, Executive Vice 
President for Medical Affairs U of M Health System  

Jesse Bernstein Ann Arbor Chamber of Commerce 
Tracey Braddish, Chief of Staff Environmental Protection Agency 
Vincent Caruso Allen’s Creek Watershed Group 
Paul Cartman, Jr. Commission on Disability Issues 
Susan Crabb HelpSource 
Ron Edwards Michigan Center for Truck Safety 
Bill Fyfe, Director of Safety Con-Way 
Mike Garfield, Director Ecology Center 
Brad Garmon, Land Programs 
Director Michigan Environmental Council 

Tim Fischer Michigan Environmental Council 
John German, Manager of 
Environment & Energy Analysis American Honda Motors 

Carolyn Grawi Center for Independent Living 
Ida Hendrix Briarwood Mall  
Roger Hewitt Ann Arbor DDA 
Brad Hill Ann Arbor Police Department 
Todd Osborne USPS  
Mary Kerr Ann Arbor Convention and Visitors Bureau 
Bob LaRiviere, Community Safety 
Traffic Engineer AAA Michigan 

Brett Lenart Washtenaw Co. Dept. of Planning and 
Environment 

Jonathan Levine, Academic Program 
Chair and Professor College of Urban & Regional Planning 

Liz Margolis, Central Administrator Ann Arbor Public Schools 
Dave Miller University of Michigan Transportation Services 
David Miller, President Con-Way 
Bruce Moss Con-Way 
Oliver Page, Research Fellow UM Transportation Research Institute  
Peter Pollack Pollack Designs  
Sean Reed Ann Arbor Clean Cities Coalition 
Robyn Skodzinsky, Project Manager Ann Arbor Clean Cities Coalition 
Dave Reid Select Ride 
Paul Ruesink Select Ride 
Wayne Say 208 Group 
Ellie Serras Main Street Area Association 
Richard Shackson   
Nancy Shore, Director Ann Arbor Chamber of Commerce  
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Table E-2: Advisory Committee Members (cont) 
Committee Member Organization/Agency  
Amy Smyth, Community 
Planner/Advocacy Coordinator Area Agency on Aging 

Lia Stevens, Director of 
Administration and Facility Non-Profit Enterprise at Work 

David Heetderks Non-Profit Enterprise at Work 
Kris Talley, President Washtenaw Biking & Walking Coalition 
John Wap Grafaktri, Inc. 
Kirk Westphal, Planning Commission 
Representative Ann Arbor Planning & Development 

David Wright USEP  
Jim Rogers   
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Public Workshop 
In an effort to determine public opinion on transportation-related issues, two public workshops 
were held on April 23, 2007 at the Huron High School Library.  The first workshop was held at 
4:00 p.m. and the second at 7:00 p.m.  While turnout was modest, the information gathered was 
useful to this process.  The following is a tabulation of responses that were received.  
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Advisory Committee Meeting Minutes 
 
The Advisory Committee met on four occasions: 

● May 22, 2007:  Initial meeting to introduce the project 
● November 13, 2007:  Second meeting to explain existing transportation conditions within 

the City of Ann Arbor and to introduce possible recommendations for feedback 
● June 18, 2008:  Third meeting to present transit recommendations and prepare for final 

public meetings 
 
The minutes of each meeting are provided on the following pages.   
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Advisory Committee Survey 
 
At their November 13, 2007 meeting, the Advisory Committee completed a survey that was 
used to help prioritize the various Plan recommendations.  The following is a copy of the survey 
tabulations.
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Appendix F:  
Signature Transit Analysis 

 

Bus Rapid Transit and Streetcar Evaluation 
Previous and current evaluations (including this Transportation Plan Update) have revealed Ann 
Arbor’s desire and ultimate potential to introduce high-quality transit to the city.  As a result, an 
evaluation of other cities’ experiences with streetcar and bus rapid transit was completed in 
order to gather ideas on what needs to be done in order to successfully implement such a 
project.  
  
Much of the current interest in high-quality transit projects for small and medium-size cities 
begins with Portland, Oregon.  The Portland Streetcar was completed in 2001 and proved to be 
a successful demonstration of a small-cost high-capacity transit project.  Since that time many 
cities around the US both big and small have explored streetcars and bus rapid transit (BRT) as 
transit and development tools in their own communities. This memo examines both streetcar 
and BRT projects in various stages of development in several cities.  The memo points out the 
ways in which each of these cities projects resembles and differs from Ann Arbor.   Many of the 
cities discussed have a major university, and in a few of these the university is as culturally 
dominant as the University of Michigan is in Ann Arbor.  Included here is a discussion of 
information on the capital and operating cost of the systems (where data was available) and 
other characteristics of the systems.  Also included is a preliminary discussion of the growing 
body of information on the development effects of transit investment and the relative 
development benefits of streetcars versus BRT systems.   

Streetcar Systems & Plans 
Eight systems with streetcar plans at various stages were evaluated for this document.   
 
The cities evaluated include: 

• Ames, Iowa 
• Atlanta, Georgia 
• Austin, Texas 
• Columbus, Ohio 
• Grand Rapids, Michigan 
• Little Rock, Arkansas 
• Madison, Wisconsin 
• Portland, Oregon 

 
Ames, Iowa 
Population: 51,557  

 
Ames is home to Iowa State University (ISU). Enrollment at ISU is 25,462 undergraduate 
and graduate students, while the campus covers 1,984 acres.  Unlike Ann Arbor, where 
campus and downtown blend together, in Ames there are physical barriers between 
downtown and campus even though the campus is only 1.2 miles from downtown. 
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The transit provider in Ames is CyRide, which is funded jointly by the City of Ames and ISU.  
Unlike Ann Arbor, which has a separate city and university bus system, CyRide provides all 
of the bus service both on-campus and throughout Ames.  CyRide bus routes typically run 
on 20 to 30 minute headways, although the frequency for routes through ISU increases both 
in frequency of individual routes and frequency due to routes combining through campus. 
 
CyRide commissioned the Ames Transit Feasibility Study, which was delivered to the 
agency in June 2007.  The study looked at five corridors and two study areas.  While fixed 
guideway transit was not the sole purpose of the study, two of the corridors in the study did 
consider both BRT and/or streetcar.  
 
Corridor 1 runs between Iowa State Center and Iowa State’s central campus, at a length of 
1.67 miles.  Any transit improvement would replace CyRide’s current Orange Route, which 
has a daily ridership of 8,100.  The feasibility study considered both bus rapid transit and 
streetcar alternatives.  According to the feasibility study, Corridor 1 is the highest priority 
corridor based on ridership. The study recommends that BRT version of Corridor 1 could 
qualify for a Very Small Starts project, based on existing and projected ridership and 
relatively low cost of BRT project. It makes no recommendations on where local funding 
would come from. 
 
Corridor 1 BRT Cost 
• Estimated BRT construction cost – $5.83 million (including vehicles and 1.02 miles of 

exclusive busway) 
• Estimated BRT cost of $2.53 million per mile without vehicles, $3.49 million per mile with 

vehicles 
 
Corridor 1 Streetcar Cost 
• Estimated Streetcar construction cost - $51 million (including vehicles and double 

tracked) 
• Estimated Streetcar cost of $19.67 million per mile without vehicles, $30.85 million per 

mile with vehicles 
 
Corridor 2 runs between downtown Ames and Iowa State’s central campus.  The proposed 
streetcar option in this corridor would run between 1.9 and 2.1 miles, based on alignment. 
However, the study also notes low demand between downtown Ames and ISU central 
campus. As a result, this corridor is the second lowest priority corridor in the Ames Transit 
Feasibility Study.  The study concludes that based on low ridership demand and high capital 
cost, Corridor 2 would not qualify for an FTA New Starts grant. 
 
Corridor 2 Streetcar Cost 
• Estimated between $43 and $81 million based on alignment (variance based on 

structure needed to cross railroad tracks). 
• Estimated Streetcar cost of $17.87 – $34.45 million per mile without vehicles, $22.82 to 

$38.95 million with vehicles 
 
CyRide is the implied operator for all fixed guideway services suggested in the report.   
 
As of January 2008 there is no information on whether CyRide will move forward with either 
Corridor 1 or Corridor 2.  
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Atlanta, Georgia 
Population: 486,411  

 
The City of Atlanta is unlike Ann Arbor because it sits at the center of a large and sprawling 
metropolitan area of 5.1 million people.  And unlike Ann Arbor, where University of Michigan 
dominates higher education, Atlanta is home to numerous universities spread across the 
city, including Georgia Tech, Georgia State, and historically black Spelman College and 
Morehouse University.   
 
City leaders in Atlanta are proposing a streetcar line to run along the city’s main north-south 
thoroughfare, Peachtree Street.  The stated goal is to make Peachtree Street a “glittering 
urban thoroughfare similar to those found in New York and Chicago.”  
 
The proposed line would run approximately five miles one way in mixed traffic along 
Peachtree.  Costs are estimated at $190 million, with funding proposed to come from a 
special tax district along Peachtree Street.  The City of Atlanta has also pledged $47.5 
million for capital costs. The special district is a divisive issue amongst property owners on 
Peachtree, mostly because it includes businesses and multifamily homes like condos, but 
excludes single family homes in neighborhoods only a few blocks off the line.  
 
Because the idea is in the early stages, specifics such as stations, number of vehicles, and 
headways have not been studied, and no recommendations have been made.  

 
Austin, Texas 
Population: 715,893 

 
Austin, Texas is a much larger city than Ann Arbor, with a population of 715,893.  But what 
Austin does have in common with Ann Arbor is the flagship university of the University of 
Texas at the heart of the city.  UT-Austin has an enrollment of 49,696 undergraduate and 
graduate students.  Similar to the University of Michigan’s Central Campus, the UT Austin 
has a campus size of 350 acres located adjacent to downtown Austin.   
 
The combination of university campus and vibrant downtown has led to important 
congestion and accessibility issues for the City of Austin.  Capital Metro, the transit provider 
for the Austin region, embarked in the early 2000s on a study entitled All Systems Go Long 
Range Transit Plan.  This study recommended a host of improvements, including commuter 
rail, bus rapid transit, and a streetcar circulator. The study assessed ways to improve the 
transit system in order to give citizens of Austin more options when commuting to downtown 
or to the UT Austin campus. 
 
The commuter rail project, Capital Metrorail, was approved by voters in a referendum in 
November 2004, with construction of the initial corridor commencing in 2005 and finishing in 
2008.  The project took a lightly used freight rail corridor and upgraded it for commuter rail 
service running from the north suburbs to both the UT campus and downtown Austin.   
 
The bus rapid transit project, Capital Metrorapid, improved the efficiency on heavily traveled 
bus corridors by adding articulated buses, implementing traffic signal priority, and 
constructing user-friendly stations. As of January 2008, the first phase of the Capital 
Metrorapid project was approximately 80% complete, with completion expected by 2009.  
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In order to tie these transit corridors together, Capital Metro also studied the feasibility of a 
downtown and campus circulator.  This study looked at the feasibility of a circulator system 
running in mixed traffic to get patrons to where they want to go around central Austin, 
including downtown, the state capitol complex, and UT Austin campus. 
   
The length of the circulator was estimated at four miles in length. The circulator study 
assessed both a streetcar and bus option, and concluded the following:  
 
Streetcar Circulator 
Ridership – 11,500 
Capital cost – $229,407,000* 
Operating and Maintenance costs (per year) – $5,807,700* 
Development Investment – $1,000,000,000* by 2017 
 
Bus Circulator 
Ridership – 7,600 
Capital costs – $29,337,300* 
Operating costs - $4,411,900* 
Development Investment – none discernable 
 
* All money is in 2006 dollars 
 
As of January 2008 the streetcar circulator was selected as the locally preferred alternative, 
although the project has not applied to the FTA for funding. Currently Capital Metro is 
studying funding options and looking for public/private partnership opportunities to develop 
the streetcar circulator. 
 

Columbus, Ohio 
Population: 733,203 

 
While the City of Columbus has a much larger population than Ann Arbor, Columbus is 
similar to Ann Arbor in that Ohio State University – the flagship university for the State of 
Ohio – is located within the city limits.  Ohio State has an enrollment on its Columbus 
campus of 52,568 undergraduate and graduate students.  The OSU Columbus campus 
covers 1,755 acres. 
 
The idea for a streetcar route (or routes) in Columbus comes from local community 
members and downtown business owners. The Downtown Columbus Streetcar Working 
Group (DCSWG) – a working group with backing from Mayor Colman and Columbus City 
Council – has explored the idea of bringing a streetcar to Columbus, including routing 
options and funding sources.  The working group has identified routings (including capital 
costs) and looked at preliminary ridership estimates along the preferred corridor.  
 
Two issues not clear are what agency would operate the streetcar and the potential 
participation of COTA, the local transit provider in Columbus. COTA recently conducted their 
own fixed guideway transit study, which looked at light rail, bus rapid transit, and streetcar 
options.  The COTA study concluded that a light rail project in Columbus would not meet 
FTA guidelines, and ultimately recommended a no build option.  While COTA is supportive 
of the streetcar, they have not actively participated in the planning of streetcar lines in 
Columbus.  It should be noted that the streetcar as proposed by DCSWG would run 
between downtown and OSU in the same corridor as studied in the COTA project. 
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Preliminary funding sources identified for a streetcar project include the City of Columbus, 
the State of Ohio, Mid-Ohio Regional Planning Council, and the FTA. A feasibility study or 
alternatives analysis with regard to qualifying for federal funds has not been completed. 
 
Three routes have been proposed by the DCSWG, with all three prominently serving 
downtown Columbus. All costs are in 2006 dollars. In addition, the cost analysis assumed 
streetcar stops would be in the median and would require median modifications during 
construction. 
 
High Street Line 
• Line would connect downtown Columbus to close-in German Village neighborhood 

(south of downtown) and Short North neighborhood (north of downtown). 
• 2.1 miles served (4.86 miles of proposed track). 
• Estimated capital costs between $66 and $81 million (including vehicle cost). 
• It is estimated 10 streetcar vehicles would be needed, at a cost between $11 and $13 

million. 
 
OSU Line 
• Same routing as High Street Line, but with extension north of Short North neighborhood 

to serve OSU campus. 
• 3.4 miles served (7.13 miles of proposed track). 
• Estimated capital costs range between $102 and $132 million (including vehicle cost). 
• It is estimated 15 streetcar vehicles needed, at a cost between $17 and $19 million. 
 
“Z” Line 
• Idea for a circulator route through downtown Columbus. 
• Miles served (3.7 miles of track). 
• Estimated capital costs range between $42 and $51 million (including vehicle cost). 
• It is estimated four streetcar vehicles needed, at a cost between $4.5 and $5.5 million. 
 
A further idea is to combine part (or all) of the Z line routing with the High Street routing.  It is 
unknown at this time whether the routing ideas suggested by the DCSWG will be moved 
forward to a feasibility study.  
 

Grand Rapids, Michigan 
Population: 197,800 

 
While Grand Rapids has a number of college campuses within its city limits, including Calvin 
College and a branch of Grand Valley State University, it does not have a large flagship 
institution that relates to the city like the University of Michigan relates to Ann Arbor.  
However, Grand Rapids was analyzed because it is located in Michigan and thus would 
encounter similar governance, institutional, and funding environments as Ann Arbor. 
 
The local transit provider in Grand Rapids is The Rapid. The Rapid has taken the lead in 
forming the Public Transportation Tomorrow (PTT) Task Force. The PTT Task Force has 
hired a consultant and commenced in November 2007 to study the feasibility of a streetcar 
line running through downtown Grand Rapids.  
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In January 2008 the PTT Task Force selected a preliminary routing through downtown 
Grand Rapids on Market and Monroe streets, connecting the Belknap-Monroe North 
neighborhood, Grand Rapid’s Medical Mile, downtown, and The Rapid’s Central Station. 
This routing is 1.55 miles in length.  
 
Information on potential ridership, service frequency and track routing, or the overall costs of 
the project for the selected corridor are expected by the end of the study. 
 
While the specifics of this initial routing are unknown, the PTT Task Force has stated their 
intention to build a streetcar spine through downtown that would be able to be extended to 
the north, south, east, and west parts of Grand Rapids in the future as ridership and 
development make such an expansion feasible. 
 

Little Rock, Arkansas 
Population: 184,422 

 
Little Rock, Arkansas is similar to Ann Arbor in size, although the dominant economy in Little 
Rock is the state government and not a major research university. The city is home to the 
University of Arkansas at Little Rock, which has an enrollment of 12,000 undergraduate and 
graduate students. 
 
The local transit provider is the Central Arkansas Transit Authority (CAT).  CAT constructed 
the River Rail streetcar and opened the system 2004.  Unlike a commuter based streetcar 
built to provide daily transit service, the River Rail system is considered a heritage streetcar. 
The streetcar connects visitor points of interest in both downtown Little Rock and North Little 
Rock. 
 
The River Rail was initially a 2.5 mile loop, although this was extended to 3.4 miles in 2006.  
Headways on the service are roughly every 30 minutes. The capital cost of constructing the 
initial system was $19.5 million, and this included the cost of vehicles.  The 0.9 mile 
extension had a construction cost of approximately $7.6 million.  The vehicles used on the 
system cost approximately $750,000, and according to the National Transit Database, CAT 
owns four streetcar vehicles. 
 
Some residents and politicians in Little Rock would like to extend the streetcar to larger 
destinations such as the Arkansas State Capitol and the Little Rock airport.  However, as of 
January 2008 no study has been initiated for an extension of the system.  

 
Madison, Wisconsin 
Population: 223,389 

 
Madison is similar to Ann Arbor in many ways, including the location of a large flagship 
university in the University of Wisconsin-Madison, and a well-developed bicycle, transit, and 
pedestrian network throughout the city.  Madison, however, has a larger political and legal 
economy, being the state capital of Wisconsin, and it is also almost double the size Ann 
Arbor in population.  The University of Wisconsin-Madison has an enrollment of 41,466 
undergraduate and graduate students, and its campus is 933 acres in area.  
 
Ideas for high capacity transit have been studied in Madison since the early 1990s, at first 
focusing on light rail and then on commuter rail. The latest study is entitled Transport 2020, 
and is being sponsored by the City of Madison, Dane County, and the Wisconsin DOT 
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(WisDOT). The Transport 2020 study focused utilizing lightly used rail corridor for commuter 
rail within the Greater Madison Metropolitan Area. However, early alternatives of commuter 
rail included portions running on the street through downtown Madison. 
 
Streetcars in Madison were an offshoot of the Transport 2020 program, and a City 
committee was formed by Mayor David J. Cieslewicz in late 2005 to study the idea of a 
streetcar in downtown Madison.  The study proceeded throughout 2006, and the committee 
selected three corridors for further study emanating from the State Capitol for approximately 
three miles in the east, west, and south directions.  
 
Each corridor alignment was selected partly because of redevelopment opportunities along 
the route:   
• The south corridor runs on Park Street, including Meriter and St. Mary's hospitals and 

the UW-Madison campus and ends at the Villager Mall 
• The east corridor includes the east Isthmus and ends at Union Corners  
• The west corridor extends to Hilldale Mall, including the UW-Madison campus, UW-

Medical Center, and the University Avenue corridor 
 

Eventually the streetcar idea gained momentum, and the Mayor proposed to put the 
streetcar issue onto the ballot in spring 2007 so that voters could approve money to formally 
study the streetcar idea through a feasibility study. A backlash against the streetcar by 
citizens led the mayor to withdraw the idea before it could be put to a vote. The backlash 
was not just driven through concerns on costs of the study, but also by people in Madison 
who wanted to see regional commuting issues addressed before considering another form 
of transit. The vote never occurred and as of January 2008 the information has been 
removed from the City of Madison website.   
 

Portland, Oregon 
Population: 568,380 

 
Portland, Oregon and Ann Arbor do not have a lot in common when comparing cities.  
Portland is the central city of a major metropolitan area (metro population: 2.1 million), and 
does not have a major flagship university like the University of Michigan at its center.  What 
Portland does have is the most successful new streetcar system in the United States.  
 
Portland’s streetcar is not a new idea, having first been suggested in the 1970s as a 
downtown circulator when city leaders were looking for ways to mitigate automobile 
congestion with transit improvements.  The idea for regional light rail system to enable 
commuters to access downtown without their cars was also considered. The light rail 
planning and construction was carried forward by the regional transit provider TriMet. The 
result was the highly popular and successful MAX light rail system, which began operations 
in the mid 1980s.  
 
Despite light rail’s popularity in Portland, TriMet and city leaders did not forget the streetcar 
idea.  By the late 1990s, with the MAX system mostly completed, city leaders began to 
suggest a streetcar line to connect close in neighborhood residents, tourists, and light rail 
commuters with destinations in the immediate vicinity of downtown.  The result was the 
Portland Streetcar, which began operations in 2001.  
 
The Portland Streetcar as it was originally constructed consisted of a 4.8 mile loop from 
Portland State University through downtown Portland and back. Construction of this portion 



City of Ann Arbor  September 15, 2008 Draft Transportation Plan Update 
                                                                                                        
 

Page F-8 

was from 1999 to 2001, and cost approximately $57 million.  The construction cost came 
almost entirely from local sources, with only $5 million coming from the federal government.  
What also made construction unique was the minimal amount of disruption to the city.  A 
special type of rail which can be laid in the street without substantial digging or disruption of 
utilities allowed for a quick and relatively painless construction process.  
 
Capitalizing on the success of the original loop, three extensions were planned and 
constructed between 2001 and 2007: Riverplace extension, Lowell extension, Gibbs 
extension.  The Riverplace extension cost approximately $16 million for a 0.6 mile 
extension, and opened in 2005. The Gibbs extension cost approximately $15.8 million for a 
0.6 mile extension, and opened in 2006.  Finally, the Lowell extension was completed in 
2007, and featured a 0.6 miles extension of the line for approximately 13.8 million dollars. 
 
TriMet and the City of Portland are also planning a much larger extension that would cross 
the Willamette River to the east side of Portland.  The extension is in the planning stages, 
but consists of a 3.3 mile extension at the cost of $146 million dollars.  As of 2008 TriMet 
has applied for an FTA grant, but it has not been approved by the Federal government.  If 
approved, construction could begin in 2008, with operations commencing in 2011.  
 
The biggest success story with the Portland Streetcar may not be the actual transit, but the 
redevelopment that has occurred due to the transit investment.  According to the Portland 
Streetcar website, as of January 2006 over $2.28 billion has been invested within two blocks 
of the streetcar line.  Thus, for the $102 million invested in the initial streetcar line, vehicles, 
and extensions, development and redevelopment in Portland has paid back 22 times the 
original investment.  

 
 
Table F-1 below summarizes each of these projects in tabular format.  
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Table F-1: Streetcar Projects 

 
 Streetcar  

Projects 
City 
Population 

Est. Size 
(length & 
cost) 

Est. 
Opening 
Date 

Alternative 
Financing 
Needed? 

TOD 
Important? 

Comments 

Ames, IA  51,557 1.67 miles 
$51M  

   No decision by local transit 
operator on whether to move 
forward. Corridor includes both 
streetcar and BRT options.  

Atlanta, GA 486,411 5 miles 
$190 M 

 New special 
taxing district 

Yes Would run in mixed traffic along 
Peachtree Street. Tax district 
excludes single family homes. 

Austin, TX 
 

715,893 6 miles 
(estimate) 
$250M 

2012 Yes Yes Actually more like LRT.   Agency 
looking for bond issue in 2008. 

Columbus, OH 733,203 3 miles $64-
84M, 
w/possible 2nd 
phase 5-miles 
$179 M 

2012 Yes Yes  

Grand Rapids, MI 197,800 3 track-miles 
(estimate) 

  Yes Currently being studied. Identified 
routing is from downtown transit 
center through downtown and 
hospital area.  

Little Rock, AR  184,422    Probably RFP out for extension of north end 
of system to airport 

Madison, WI 223,389 3 lines totaling 
15 miles 

   Project stopped in spring 2007 by 
Mayor. Desire by citizens to focus 
on commuter rail project. 

Portland, OR east side 
line  

568,380 3.3 miles 
$146 M 

2011 Yes Yes Currently applied for FTA grant, 
but no approval yet. Would run 
across Willamette River to 
Portland’s east side. 
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Bus Rapid Transit (BRT) Systems & Plans 
Eight systems with bus rapid transit (BRT) plans at various stages were evaluated for this 
document.   
 
The cities evaluated include: 

• Boston, Massachusetts 
• Cleveland, Ohio 
• Eugene, Oregon 
• Grand Rapids, Michigan 
• Kansas City, Missouri 
• Las Vegas, Nevada 
• Los Angeles, California 
• Oakland, California 
• Vancouver, British Columbia 
 

This overview of BRT in various cities illustrates the variety of projects – many partly funded by 
the FTA – that have been developed under the name bus rapid transit. The term is flexible 
enough to include systems ranging from fully grade-separated lines virtually indistinguishable 
from light rail, to buses operating in mixed-traffic with minimal operational and cosmetic 
improvements to right of way and/or station stops. 

 
Boston, Massachusetts 
Population: 590,763 

 
The idea for BRT in Boston came out of demolition of the Washington Street Elevated line in 
the late 1980s.  The Massachusetts Bay Transportation Authority (MBTA) tore down the line 
because a replacement subway line was constructed two miles west of Washington Street, 
and because maintenance costs on the old line were very high.  
 
A result of the loss of the Washington line was that residents of the area saw their 
transportation times dramatically increase. The MBTA looked at several solutions to 
increase accessibility within the corridor, including a new subway line beneath Washington 
Street and a surface-running trolley.  Eventually MBTA decided to construct a BRT line 
along Washington Street from Roxbury to downtown Boston.  
 
At the same time as the Washington Street issue was being considered, the MBTA was also 
considering ways to give better access to Logan International Airport.  MBTA coordinated 
with Federal, State, and Local officials on the Central Artery/Third Harbor Tunnel Project 
(the “Big Dig”) to include an exclusive bus lane in the Ted Williams Tunnel, which would 
allow buses to run from downtown to the airport terminal.  
 
From these two separate projects emerged the idea for MBTA’s Silver Line BRT line.  The 
concept of the Silver Line was to run BRT along Washington Street to downtown, then from 
downtown out to Logan Airport. Currently, however, the Silver Line is in two unlinked 
sections.   
 
The Washington Street portion finished construction in 2002 and runs 2.2 miles in a 
dedicated lane on Washington Street between the Dudley Square station in Roxbury to the 
Downtown Crossing station in downtown Boston.  The capital cost of this project was $27.2 
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million, or $12.4 million per mile (2002 dollars). There are 13 stations on this route, and the 
entire trip takes approximately 16-21 minutes.  Buses on the Silver Line run at a very high 
frequency. Buses run every four minutes during the AM and PM peaks, with a mid-day 
frequency of eight minutes and an off-peak frequency of 12 minutes.  The buses are rubber-
tired single-articulated coaches that run on compressed natural gas (CNG). 
 
The Waterfront section, between downtown’s South Station and Logan Airport, finished 
construction in 2004 at a cost of $601 million, or $148.4 million per mile.  This section of the 
Silver Line uses dual mode electric trolley buses. From South Station they run in an 
electrified tunnel and exclusive right of way to the Silver Line Way station.  At that point the 
buses switch to diesel mode for the trip in the Ted Williams Tunnel to Logan Airport.  There 
are eighteen stations/stops on this route, including one at each of the terminals at Logan 
Airport. Buses run every ten minutes during the daytime, with nighttime frequencies of 15 
minutes.  
 
Redevelopment has occurred on both completed portions of the Silver Line. According to a 
FTA report published in 2005, a total of $1.2 billion in development (both new construction 
and renovation) has occurred in the seven years between the beginning of planning in 1997 
and the opening of the line in 2004. 
 
The future plans for the Silver Line are currently open for debate.  Originally the MBTA 
planned to link the two sections with a 1-mile underground tunnel underneath downtown 
Boston.  However, after receiving an unfavorable recommendation from the FTA, MBTA has 
not moved forward with the project.  The estimated cost for the tunnel was $780 million 
(2005 dollars).  As of February 2008 it is unknown whether MBTA plans to link the two Silver 
Line sections.  Instead of a tunnel, it has been suggested to run buses on surface streets 
between the two points.  There is some opposition to this for a variety of reasons. Some 
critics point out surface buses may not have the cache to be considered bus rapid transit, 
while others argue that traffic congestion could mitigate any time savings on other parts of 
the trip. 
 

Cleveland, Ohio 
Population: 478,403 
 

For many years the Greater Cleveland Regional Transit Authority (GCRTA) and the City of 
Cleveland planned a link between downtown Cleveland and University Circle, two high-use 
activity hubs located some five miles apart. University Circle, sometimes described as 
Cleveland’s second downtown, is a dense neighborhood with education, medical, and 
cultural destinations.  Plans dating from the 1930s through the 1960s envisioned a subway 
line beneath Euclid Avenue connecting the two sites. 
 
When the idea to develop a major transit improvement along Euclid revived again in the 
1990s, the GCRTA and Cleveland refined their proposal through the FTA Alternatives 
Analysis process into a BRT line due to the high cost of the proposed subway. This line, 
known locally as the Euclid Corridor Project, was proposed to run in special bus lanes along 
Euclid Avenue with BRT stations located in the median of the avenue. While Cleveland is 
much larger than Ann Arbor, the Euclid corridor project is similar to Ann Arbor in that it will 
serve the downtown area and will also link the two largest academic institutions in the city 
(Cleveland State and Case Western Reserve Universities) and the most prestigious hospital 
complexes (Cleveland Clinic and University Hospital). 
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The final BRT line, as designed, will run for 6.7 miles along Euclid Avenue between Public 
Square (downtown) and University Circle, and then on to the Windermere Rapid Transit 
Station in East Cleveland.  Thirty-six stations are proposed between downtown and the 
Windermere. Stations between downtown and University Circle will be in the median, while 
those in other areas will be on the sides of Euclid Avenue.  The line will use special 
articulated coach buses (the same type of coach as used in Eugene, Oregon) with diesel-
electric engines. Fare payment will be through the honor system, with patrons purchasing 
tickets at vending machines located at each station and fares enforced by on-board officers. 
 
Just as important to the project as the infrastructure improvements is the streetscape 
improvements and design. A goal of the Euclid Avenue Corridor Project was to provide new 
sidewalks, a new tree-lined median, and pedestrian lighting in order to make Euclid a 
pedestrian-friendly corridor. 
 
The timeline for the Euclid Corridor project was more than ten years from the initial 
alternatives analysis to completion.  Planning for the project occurred between 1997 and 
2000. Preliminary engineering and final design occurred between 2000 and 2005.  
Construction started in 2005, and is expected to be completed in 2008.  While some 
stretches of Euclid have already opened to buses, full service on the line is expected to 
commence by mid-2008. 
 
The overall cost of the project is projected at $168.4 million, or approximately $25.1 million 
per mile.  Approximately $82.2 million of the capital funding came from the Federal Transit 
Administration, with the rest being made up of local, regional, and state sources.  It is 
estimated that operating costs will be approximately $1.03 million annually.   
 
Development and redevelopment along the corridor has been emphasized by GCRTA and 
the City of Cleveland.  The City has a program of small loans and grants to stimulate 
business development on Euclid Avenue.  The GCRTA estimates a total of $1.3 billion in 
development has occurred since the beginning of construction in 2005, with more planned 
after the line opens in the summer of 2008.  
 

Eugene, Oregon 
Population: 153,690 

 
The city of Eugene, Oregon is a city of similar size to Ann Arbor and is home to the 
University of Oregon (UO). UO has 20,000 undergraduates and graduates, and their 
campus is 280 acres in size. Also similar to Ann Arbor, the UO campus is located adjacent 
to Eugene’s downtown.  
 
The transit provider for the Eugene area is the Lane Transit District (LTD).  In 1996 LTD and 
the City of Eugene began discussions about future transit service, including a potential light 
rail line.  In the late 1990s, BRT became the favored alternative for high capacity transit 
because (in the words of the LTD website) “it is appropriate in scale and cost for a 
community our size.”  In 2001 voters approved new funding for LTD, including capital funds 
to construct a BRT line on Franklin Boulevard.  
 
The first BRT line for LTD opened in 2007 as the EmX Green Line.  The line includes 
dedicated bus lanes for approximately 60% of the route, special stations and distinctive 
vehicles.  Six vehicles were purchased for the initial construction of the Green Line. The 
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vehicles are hybrid-electric powered and cost $960,000 apiece.  Total cost of the project 
was $24 million, with $19.2 million provided by the FTA, a cost of $6.7 million per mile.   
 
The EmX Green Line corridor connects the downtown Eugene transit center with the UO 
campus and the Springfield transit center along Franklin Boulevard.  Springfield and Eugene 
Oregon are similar to the relationship between Ann Arbor and Ypsilanti, and Franklin 
Boulevard is similar in some respects to Washtenaw Avenue between Ann Arbor and 
Ypsilanti.  The Green Line runs approximately 3.6 miles on Franklin Boulevard between 
Eugene and Springfield.  Buses run every ten minutes during the daytime, with 20 minute 
frequencies at night.  LTD currently does not charge a fare for riders on the EmX, since most 
riders are either transferring from another route, or working at UO or Sacred Heart Hospital, 
which offer free transit passes to workers.  Ridership was 50% higher than expected during 
the first month of operation, and as of February 2008 surpassed the 20 year forecast for 
riderhsip. 
 
Figure F-1: Eugene, Oregon Transit System Map 
 
 
 
 
 
 
 
 
 
 
Future expansion plans for the EmX include the Pioneer Parkway corridor, which is currently 
being constructed by LTD and is scheduled to be completed in 2010.  The estimated 
construction cost of this extension is $37 million ($29.6 million provided by the FTA) for the 
3.9 mile length of the corridor, a cost of $9.5 million per mile.   
 
LTD also began a study in 2007 to examine the feasibility of an EmX extension into West 
Eugene along the West 11th Avenue corridor.  As of February 2008 the Alternatives Analysis 
for this corridor has not been completed.  
 

Grand Rapids, Michigan 
Population: 197,800 

 
In 2002 the local transit provider in Grand Rapids, The Rapid, launched the Great Transit 
Grand Tomorrows (GT2) Study.  This study was an alternatives analysis for transit in the US 
131 freeway corridor south of downtown Grand Rapids. 
 
In 2007 the outcome of the study was the selection of bus rapid transit on Division Avenue 
as the locally preferred alternative (LPA).  The proposed corridor will run for 9.87 miles 
between 60th Street and Central Station in downtown Grand Rapids. Division Avenue runs 
parallel to US 131 and will offer commuters an alternative to using the freeway to access 
downtown Grand Rapids.  There are 19 proposed stops along the route, with buses 
proposed to run every ten minutes during peak periods and every fifteen minutes during off-
peak periods. Portions of the corridor will include dedicated lanes with an off-board fare 
collection system.  However, final engineering has not been completed for the project. 
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Similar to Ann Arbor, Grand Rapids is a regional destination with medical and institutional 
facilities.  The proposed BRT corridor will connect to high employment areas, including 
Grand Rapids Community College, the Health Hill Medical Corridor, downtown, and The 
Rapid’s Central Station.  Because Division Avenue parallels US 131, there should be easy 
access between the freeway and park and ride lots at the southern end in order to intercept 
commuters.  
 
The project is estimated to cost $40.1 million, or $4.06 million per mile in construction costs.  
The estimated operating cost is $2.4 million per year.  The FTA has approved the project as 
part of the Very Small Starts funding program.  Of the total cost, the FTA has given $16.8 
million to the project.  The other $31.3 million is the responsibility of state and local sources.  
As of June 2008 this money has not been secured.  
 

Kansas City, Missouri 
Population: 447,306 
 

In 2005 the City of Kansas City, Missouri and the Kansas City Area Transportation Authority 
(ATA) launched their first BRT line.  The BRT line is branded as the MAX in order to 
distinguish it from ATA’s other bus routes.  The MAX buses have a distinct color scheme 
and are outfitted with GPS units for real-time updates of bus position, but are otherwise 
similar to other ATA buses.  
 
The route for the MAX Main Street is 6 miles long, running from downtown Kansas City 
along Main Street to the upscale residential and commercial County Club Plaza area.  There 
are 26 stations served by the line.  All of the stations feature a permanent structure and are 
named in order to make the stops on the line more recognizable. The stations are barrier 
free, and fares are collected on the bus.  The stations are also unique in that they feature 
ITS message boards with updates on when the next bus will arrive.  
 
Buses run at 9-minute frequencies during the AM and PM peaks, with 15 minute frequency 
during mid-day and 30 minute frequency at night. 
 
In terms of infrastructure improvements, 3.75 miles of the route are in exclusive bus lanes.  
The system also utilizes traffic signal priority at 31 intersections along the route. The final 
cost to construct the MAX Main Street line was $21 million, with $16.8 million coming from 
the Federal Transit Administration.  The capital cost for the corridor was approximately $3.5 
million per mile for the MAX Main Street line. 
 
ATA also has future plans to expand the MAX system.  The original Main Street BRT line is 
envisioned as a spine line, with feeder BRT lines connecting to the main line. Currently a 
BRT expansion project is being studied along Troost Avenue on Kansas City’s south side.  
The study projects design in 2008, with operations beginning in 2009.  The project is 
estimated to cost $30.7 million in capital cost, with an FTA share of $24.6 million for the 
project, including $125,000 for 2009.  
 

Las Vegas, Nevada 
Population: 552,539 

 
In Las Vegas transit service is provided by Citizens Area Transit (CAT).  In 2004 CAT put in 
place BRT service, called MAX, on Las Vegas Boulevard North.  Although Las Vegas 
Boulevard North had the fourth highest ridership of all CAT routes, it was selected because 
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the boulevard had an extra vehicular lane that could easily be converted into a dedicated 
bus lane without generating discomfort for auto drivers.  Service in the corridor is also 
augmented by local bus service. 
 
The MAX runs for approximately seven miles from the Downtown Transportation Center to 
Nellis Air Force Base northwest of downtown Las Vegas.  Bus frequencies are every 12 
minutes during the day and every 20 minutes at night.  
 
There are 22 stations on the route, although these include both northbound and southbound 
stations which are not necessarily directionally across from each other.  Fares are paid by 
vending machines at each station and riders are on the honor system when boarding the 
bus.  Fare officers randomly check passengers for their ticket throughout the day.  Because 
of this, boarding is faster and more efficient than on other CAT routes. 
 
Typical of BRT, the MAX features five (out of seven total) miles of dedicated bus lane and 
also includes traffic signal priority.  The MAX also employs hybrid diesel-electric vehicles in 
a distinctive paint scheme.  The vehicles are articulated coaches and have a capacity of 
approximately 131 passengers (sitting and standing) per vehicle.  
 
The cost of the Las Vegas Boulevard North line was $20.3 million, or $2.8 million per mile 
(all in 2004 dollars).  Operating costs for all of 2007 was $3.2 million. Ridership in July 2007 
was estimated at 197,411 for the month, or approximately 6,300 passengers per day. 
 

Los Angeles, California 
Population: 3,849,378 

 
The Los Angeles County Metropolitan Transportation Authority (LACMTA) runs a large 
system of bus and rail routes throughout Los Angeles County.  The Orange Line, opened in 
2005, is viewed by LACMTA as an east-west extension of their rapid transit system into the 
southern San Fernando Valley. 
 
The Orange Line runs along exclusive right of way in an abandoned rail corridor.  In this way 
the Orange Line can be compared to the vision of running buses or trains along the Ann 
Arbor Railroad alignment through the southern portion of Ann Arbor.  The abandoned rail 
corridor was originally acquired by LACMTA in 1991 to be used to build a rail transit line.  A 
1991 state law prohibited LACMTA from any construction other than a deep bore subway for 
the corridor, but a county proposition also passed in 1991 restricted LACMTA from using 
their local funding for subways.  As a result, LACMTA was unable to build any sort of rail in 
the corridor and revised their plans to BRT for the corridor.   
 
Construction on the line began in 2002, with the official opening in August 2005.  The line 
runs for 14 miles and has 13 stations.  Construction costs were $318 million (2005 dollars), 
or $22.7 million per mile.  The Orange Line uses 60-foot long articulated buses that use 
compressed natural gas for fuel.  Each bus has three doors for faster boarding at each of 
the stations.  Tickets for the Orange Line are purchased at vending machines located at 
each station, and passengers are on the honor system. 
 
The Orange Line corridor crosses many surface streets through its route.  Signalization 
equipment along the line is coordinated with roadway signals that balance green times for 
cars with efficient through movements for buses.  The number of buses that LACMTA can 
run is limited because of the interaction between the Orange Line and surface streets and 
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the fact that the system tries to balance traffic green times with bus movements.  Operating 
more buses would mean reducing green time for intersecting roadway traffic.   
As of February 2008 LACMTA is facing an overcrowding issue with Orange Line buses.  
The Orange Line has an estimated daily ridership of 23,000.  Many of the riders on the 
Orange Line ride for the entire corridor and connect to the LACMTA Red Line at the North 
Hollywood station.   
 
Several solutions have been suggested to relieve overcrowding on the line.  One suggestion 
is to run longer, high-capacity buses along the route, but this is currently prohibited under 
California law.  Another solution proposed would be to upgrade the corridor to light rail, 
which could handle higher volumes than buses.  However, the interaction with surface 
streets would remain unless a grade separated system is constructed. 
 

Oakland, California 
Population: 415,492 

 
Transit in Alameda and Contra Costa Counties, including the City of Oakland, is provided by 
AC Transit.  AC Transit’s vision is to run “rapid bus” on their highest ridership corridors.  The 
rapid bus has limited stops (spaced approximately every 2/3 of a mile).  Eventually, AC 
Transit would like to convert their rapid bus lines into full BRT lines.  
 
In 2003 AC Transit launched their first rapid bus line on San Pablo Avenue, labeled the 72R.  
On the San Pablo line there are 26 stations, which also accommodate slower local service.  
The routing for the 72R is approximately 13 miles, from downtown Oakland to Contra Costa 
College in San Pablo.  In terms of frequency, the 72R BRT service runs in dedicated bus 
lanes at 12 minute intervals throughout the day, with no schedule.  Instead buses run with 
traffic and arrive at stops as quickly as they can.  
 
A second rapid bus line entered into service in 2007.  This line, labeled Route 1R, runs on 
Telegraph Avenue, International Avenue, and 14th Street between downtown Oakland and 
Berkeley.  There are 37 stations on the line, which runs for approximately 16 miles between 
Berkeley BART and the Bay Fair BART station, via downtown Oakland.  The 1R route also 
runs at 12 minute frequencies all day, with service between 6 AM and 7 PM.  According to 
the preliminary documentation for the Major Investment Study for the corridor, the 1R rapid 
bus line had a projected construction cost of between $85 and $95 million.  
 
AC Transit is currently preparing final environmental documentation for the FTA to convert 
the Route 1R into a full bus rapid transit line.  The estimated capital cost for this is $245 
million dollars, or about $15 million per mile. It is unknown when funding would be approved 
or when construction would start on this improvement.  

 
Vancouver, British Columbia 
Population: 611,869 

 
Prior to 2001 congestion on the main arterials linking Vancouver and the large suburb of 
Richmond had slowed bus trips between the cities.  A bus rapid transit solution for the 
corridor had been discussed, first by BC Transit and their successor agency TransLink, but 
never acted upon.  Finally, political support in the mid-1990s allowed a new bus rapid transit 
line to open in 2001 along the Granville Street/No.3 Road corridor between Richmond and 
Vancouver.   
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The route, known locally as the 98-B, employs the use of a dedicated bus lane in order to 
run more efficiently through congested streets.  Other BRT features on this line include new 
stations, the purchase of new vehicles, and the use of GPS for real-time bus locations and 
traffic signal priority.  The vehicles used for the route are 60-foot articulated buses with low-
floor boarding.  The cost of the new 10-mile BRT line was $69 million including vehicles 
(2001 US dollars), or $6.9 million per mile. 
 
Very quickly after the 2001 launch the 98-B became the most used bus route in the 
TransLink system.  There are approximately 18,000 boardings per day on the route.  The 
line has a total of 19 stops in each direction.  Frequencies are every 6 minutes during the 
AM and PM peak and 7-8 minutes during off peak conditions.  It has been estimated that the 
savings in trip time is 8 minutes in each direction.  
 
What is captivating about the 98-B route is how quickly the BRT line became obsolete.  After 
opening in 2001, in just five short years TransLink began construction on the Canada Line 
rapid transit line, connecting the Vancouver Airport, Richmond, and downtown Vancouver.  
The overwhelming ridership success of the 98-B and the impeding 2010 Winter Olympics 
gave TransLink the opportunity and funding needed to construct the extension of 
Vancouver’s SkyTrain system.  In essence, the 98-B was a placeholder for the more 
expensive and higher capacity system.  Had the 98-B not been constructed, with its high 
ridership, it is unclear if the political will to build the estimated CDN $1.72 billion line would 
have existed.  However, the 98-B demonstrated to politicians that the ridership existed 
within the corridor and that a rapid transit line could be successful. 
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Table F-2: Bus Rapid Transit (BRT) Projects 
BRT Projects City 

Population 
Est. Size 
(length & cost) 

Est. 
Opening 
Date 

Alternative 
Financing 
Needed? 

TOD 
Important? 

Comments 

Boston, MA 
Silver Line, 
Washington 
Street 

590,763 2.2 miles  
$27.2 M 
 

Now    

Boston, MA 
Silver Line,  
Waterfront 

590,763 4.0 miles  
$601 M 

Now    

Boston, MA 
Downtown 
tunnel 

590,763 1.0 miles  
$780 M 

unknown   Construction on tunnel to connect the two existing 
portions of Silver Line is on hold (est. cost of $780M in 
2005 dollars). 

Cleveland, OH 478,403 6.7 miles 
$168.4 M 

2008  Yes Estimated operating cost of $1.03 M annually 

Eugene, OR  153,690 3.6 miles 
$24 M 

Now   Looking to expand in 2009 – new 3.9 mi corridor 

Grand Rapids, 
MI 

197,800 9.87 miles 
40.1 M 

unknown   Corridor has FTA Very Small Starts funding, but needs 
local match 

Kansas City, 
MO 
Main Street 
MAX 

447,306 6 miles 
$21 M  

Now    

Kansas City, 
MO 
Troost MAX 

447,306 $30.7 M 2010   Final design of Troost Corridor in 2008-09 

Las Vegas, 
NV 

552,539 7 miles 
$20.3 M 

Now   2007 operating costs of $3.2M annually 
Ridership of 6,300 passengers per day 

Los Angeles, 
CA 

3,849,378 14 miles 
$318 M 
 

Now  Yes Capacity issues on line – either need bigger buses or 
perhaps grade separation. Redevelopment occurring at 
North Hollywood Station (east end of line) 

Oakland, CA 415,492 Route 1R: 16 
miles 
$100 M 

2012?   Rapid bus lines on two corridors. AC Transit is looking for 
funding to upgrade to full BRT. 

Vancouver, 
BC 

611,869 10 miles 
$69M (US) 

Now   With high ridership on line, transit provider Tri-Link 
decided to upgrade corridor to SkyTrain automated rapid 
transit. Construction should be complete by 2010 Winter 
Olympics. 
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Streetcar and Bus Rapid Transit Development Opportunities 
 
The link between transit and development opportunity has been proven many times over in 
various research documents and studies.  However, most of these studies deal with higher-
capacity modes of transit such as heavy rail rapid transit, light rail, and commuter rail.   
 
Since the year 2000, the idea of flexible, cost effective transit systems in the form of bus rapid 
transit and streetcars has spread across the country.  Many systems have been proposed and 
several have been implemented.  Because these systems are relatively new and new 
development and land use intensification take years to occur, it is difficult to gauge the full 
impact of streetcar and bus rapid transit service on surrounding development.  It is much easier 
to find information on proposed circulators and corridors than it is on systems that have been 
built.  Further complicating the streetcar/BRT development issue is the question of how much 
development would have occurred even without the transit being built. 
 
That being said, it is clear that transit does have some impact on when and where development 
occurs.  The construction of transit (along with favorable land-use regulation along a corridor) 
can catalyze development and direct it towards those areas serviced by transit.  
 
This text assesses the claimed impact of transit on development dollars for four different 
projects built recently in the US, two streetcar projects (Portland, OR and Little Rock, AR) and 
two BRT projects (Cleveland, OH and Boston, MA).  

Streetcar Development 
The first modern streetcar in the United States was constructed in Portland, Oregon and opened 
in 2001.  Between 1997 (when the alignment was identified) through the end of 2005 it is 
estimated by the City of Portland’s Department of Transportation that $2.2 billion has been 
invested in new construction and redevelopment within two blocks of the streetcar alignment.   
 
When compared with the construction cost of $73 million for the original streetcar line and one 
extension opened in 2005, the development multiplier for the Portland Streetcar system is 30.1.  
Meaning, for every dollar spent on capital construction, 30.1 dollars were spent in new 
development.   
 
Since 2005 other legs have been opened, but the value of development along these alignments 
has not been estimated.  Because of the benefits of agglomeration, the development dollars 
invested along these new portions will benefit not only from the newly constructed portions of 
the system, but also from the fact that a comprehensive streetcar system goes to many parts of 
the city. 
 
Little Rock, Arkansas opened their heritage streetcar line in 2004.  The Little Rock system 
operates differently from the one in Portland, providing less service oriented to commuters and 
more frequent service during times of the day and months of the year oriented to recreational 
uses and visitors to the city—service is more frequent in the evening, weekends and during the 
summer.  These differences make the streetcar less of a contributor to regular travel patterns 
supported by the city’s transit system.  Nonetheless, the impact of development by transit is 
clear.  A 2005 study estimated that $140 million worth of development and redevelopment had 
occurred near the line between planning of the alignment in 2002 and early 2005.  When 
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considering the capital costs of the original alignment of $19.5 million, the benefit multiplier is 
7.2 dollars for every dollar in capital cost for the streetcar.  
 
The large discrepancy between Portland and Little Rock can be explained by not accounted for 
variables.  Portland offers all-day frequent service and had a dormant industrial neighborhood 
adjacent to downtown ripe for redevelopment right when the streetcar was being constructed.  
In Little Rock, the streetcar runs more frequently during busier tourist times – nights, weekends, 
and in the summer months.  In addition, the pricing and value of property in Portland is higher 
than in Little Rock, meaning that a comparable physical amount of development in Little Rock 
would cost only a fraction of what it would in Portland.  Finally, development dollars in Portland 
were estimated over a seven year period, while in Little Rock the period was only three years. 
 
Despite these differences, the two case studies prove the ability of streetcar to channelize and 
catalyze development when they are implemented.  

Bus Rapid Transit Development 
The Massachusetts Bay Transportation Authority (MBTA) completed the Silver Line in two 
separate sections in 2002 and 2004.  The project was part of the FTA’s Bus Rapid Transit 
Demonstration Project Program, and as a result had a lengthy assessment completed in 2005.  
The project assessment estimated that between planning for the Silver Line in 1997 and 
completion of construction in 2004, a total of $1.2 billion was invested along the corridor.  
 
With a total capital cost for the two sections of $628.2 million, the economic benefit of the 
project was 1.9 dollars of investment for every dollar spent in capital cost.  However, it should 
be noted that the capital cost included the tunnel access between South Boston and Logan 
International Airport – an area with high capital costs and no available land for development.  
For the Washington Street portion, with a capital cost of $27.2 million and an estimated $420 
million in investment, the economic benefit was 15.4 dollars of investment for every dollar of 
capital costs.  
 
The Greater Cleveland Regional Transit Authority (GCRTA) has been planning the Euclid 
Corridor BRT since 1997, with construction starting in 2005 and set to end in summer 2008.  
Since the beginning of construction the GCRTA estimates over $400 million worth of 
development has occurred along the corridor, with a total of $1.3 billion estimated to occur in the 
life of the project.  
 
The capital cost of the Euclid Corridor project is $168.4 million, which is a benefit multiplier of 
2.4 development dollars already invested for every dollar spent on the project.  However, if the 
entire $1.3 billion worth of investment occurs along the line, the multiplier jumps to 7.7 
development dollars for every dollar of capital construction cost.  
 
Because the Euclid Project is not completed, it is unknown what the final impact of the project 
will be for the city.  Of the four projects assessed in this memo, it is the only one that is not yet 
completed and has not had time to mature as part of the city.  Therefore, the economic impact 
for the Euclid Corridor could be very different ten years from now than it is today.  

Conclusions 
The estimates in this memo attempt to address the developmental impacts that a streetcar or 
BRT system can have on an area. There are simply too many variables unaccounted for to 
make a sweeping generalization about BRT or streetcar economic impacts.   
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It is clear from the four projects detailed in the memo that development, or the location of 
development, is affected by major transit investments.  Whether that development would have 
occurred or located in the same location or the same configuration regardless of the transit 
investment is more difficult to determine.  The fact that none of the projects were operational 
before 2001 is another key factor. The long periods of time that it takes for development and 
land use intensification to occur argue that the full extent of impacts in an area have not been 
observed.  In all of the cities considered, development will continue for many years to be shaped 
by the transit investments that have been there.  Even Portland, with its impressive amount of 
development already accounted for, has not seen the end of transit-driven development.  The 
evidence from these four case studies suggests that streetcars produce greater development 
returns than BRT.  However, so many variables differ between the various projects and the 
cities in which they were built that it throws that conclusion into doubt.  These differences 
include the relative health of the development market in the cities examined, the point that each 
project was built relative to the development business cycle, the relative level of development 
and the ripeness for redevelopment along the various alignments, and many other factors.  The 
relative value of land in the cities is a key differentiator; land prices in Portland or Boston might 
be 2-3 times as much as for a comparable area in Cleveland or Little Rock.      
 
What is clear based on this limited survey of places where BRT or streetcars have been 
developed is that, regardless of mode, transit can and does help to generate and direct 
development within an area.  What is known for the four cities in this memo is that the 
development dollars in the economy is paying back for the money invested in transit. 
 
 






