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EXECUTIVE SUMMARY - PHASE lA 

BUS RAPID TRANSIT DEMONSTRA TJON PROGRAM 
PRELIMINARY DESIGN OF BUS RAPID TRANSIT 

IN THE SOUTHFIELD/JEFFRIES CORRIDOR 

1.0 INTRODUCTION 

In September 1975, this program was initiated to accomplish the preliminary operational 
and physical design of a Bus Rapid Transit (BRT) system serving the Southfield/Jeffries 
corridor. This program grew out of two previous related efforts: 

o A study of potential BRT corridors conducted for the Michigan Department 
of State Highways and Transportation (MDSH&T) by GM Transportation 
Systems Division (GM TSD) in early 1975(1) 

o A study of the feasibility of the use of a reserved lane for buses and 
carpools on the Jeffries Freeway, conducted by en interagency group 
from Southeastern Michigan Transportation Authority (SEMTA) 1 Detroit 
Deportment of Transportation (DDOT), Southeast Michigan Council of 
Governments (SEMCOG), and MDSH&T .(2) 

The purpose of this program was to accomplish preliminary design for a BRT system which. 
would extend the Jeffries bus lone northward to serve the area of lower Oakland County 
and northwest Detroit along the Southfield Freeway/Greenfield Road corridor; end, fur­
ther, provide service to the Dearborn area at the southern end of the Southfield/Green­
field corridor. 

Although it was recognized at the outset that the Southfield/Jeffries corridor would not 
generate as much transit demand as the most promising of the corridors identified in the 
BRT Phase I study, there are compelling reasons to consider this corridor for early BRT 
implementation. These reasons include the following: 

o The Jeffries Freeway is not yet open to full use, and it presently operates 
under capacity. 

o The Jeffries Freeway has no less than four lanes in each direction, end 
there is good potential for reserving lanes for buses. 

o There is strong transit ridership in northwest Detroit which can serve as 
the ridership base for BRT operations. 

(!)"Michigan Bus Rapid Transit Demonstration Program- Phase I, Final Report," GM 
TSD No. EP-750012, May 1975. 

(2)"Feasibility Study of Reserved Bus- Carpool Lanes for the Jeffries Freeway (J-96)," 
SEMTA, et cl, June 1975. 
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In order to compare the BRT potential of the Southfield/Jeffries corridor with the corridors 
studied in Phose I of the BRT Demonstration Program, the initio I work in this contract wos 
to study this corridor to the same depth of analysis and planning conducted in Phose I. 
This initial effort wos designated Stege I; end the results of the Stege I study are presented 
os o section of this report. 

Upon completion of the Stege I work, Stege II wos initiated. Stege II was the preliminary 
operational end physical design end refined analysis of the total BRT system in the South­
field/Jeffries corridor. This effort represents the major work under the contract and com­
prises the major portion of this report. 

2.0 PROGRAM OBJECTIVES 

The objectives of this program are stated in the contract between Michigan Department 
of State Highways and Transportation end GM Transportation Systems Division os follows: 

"The objective of this project is to produce feasible Preliminary Engineering 
and Operating Plans for the extension of the proposed Jeffries Freeway 
Transit corridor exclusive bus lane north to Nine Mile Road. To accomplish 
this., two alternative routes will be analyzed in detail; the Southfield Free­
way (M-39) end Greenfield Rood. Alternative priority treatments will also 
be eva luoted for each of the two major routes. The most viable route wi II 
be identified, and, if deemed feasible, will be carried through preliminary 
physical design including feeder considerations and first-order cost estimates. 
The final report will document ell aspects of the activity and serve os a basic 
plan for subsequent detailed design and ultimate implementation of the Bus 
Rapid Transit (BRT) operation. An additional objective of this project is to 
provide a pion for the inclusion of the portion of the Southfield corridor south 
of the Jeffries/Southfield intersection. This addition is to provide service 
between the Southfield oreo and the Dearborn area." 

3.0 SYSTEM OVERVIEW 

The proposed BRT system evolved as the resu It of an iterative process which involved 
analyses of existing express bus service in the Southfield/Jeffries corridor, demand esti­
mates and sensitivities, and requirements for new construction. These analyses, including 
the results of some preliminary iterations, are described in this final report. In addition 
to the system design rationale, discussion of physical design and construction requirements, 
demand estimates, system sizing and cost, and cost revenue considerations are presented. 
An overview of the proposed BRT system concept is presented in the following paragraphs. 
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3. 1 Proposed BRT System 

Ttle objective of the BRT system is to substantially improve the quality of bus transit ser­
vice provided in the Southfield/Jeffries corridor to destinations in the Detroit CBD and 
New Center by utilizing a reserved bus lane on the Jeffries Freeway and other treatments 
on other high-speed links. In peak periods, each BRT route consists of three segments: 
collection, line-haul, and distribution. The first segment involves local collection in 
which the BRT bus interfaces with park-and-ride lots, feeder buses, and local bus stops 
along the route. As illustrated in Figure I, BRT collection routes are designated on each 
of the "mile" roads in Detroit from Eight Mile Road to Joy Road. In Oakland County, 
collection buses originate at various park-and-ride lots. In general, BRT collection 
buses which originate west of Southfield are routed onto the Southfield Freeway, where 
they operate in mixed traffic to the Jeffries Freeway. At the Jeffries Freeway, BRT 
buses weave across to the median lane of the inner roadway 1 which is reserved exclu­
sively for BRT vehicles. Additional BRT collection buses originate east of Southfield on 
each of the mile roads in Detroit. These buses travel east on the mile roads and even­
tually enter the Jeffries reserved bus lane via an exclusive bus entrance ramp at Wyom­
ing. All BRT buses make an intermediate stop at Wyoming to discharge New Center 
transfer patrons. Frequent service to the New Center is provided by New Center shuttle 
buses which operate between the Wyoming transfer station and the New Center. Figure 
1 indicates the number of buses which operate on the various BRT collection routes in the 
morning peak hour. 

The line-haul portions of the BRT routes utilize the Southfield Freeway and the reserved 
bus lane on the Jeffries Freeway. In order to minimize the need for buses to weave 
across lanes of freeway traffic 1 exclusive bus access ramps are proposed for three loca­
tions. In addition to the proposed ramp from Wyoming to the reserved lane of the Jef­
fries Freeway mentioned earlier, a ramp from the reserved lane to Scotten is proposed 
to provide access to the New Center. The third construction project which is proposed 
in order to minimize weaving and to give buses priority involves the southeast terminus 
of the exclusive bus lane. It is proposed that the exclusive bus lanes on the Jeffries be 
extended on the Fisher Freeway to Third Street by using the median of the Fisher Freeway 
as exclusive bus lanes. A bus-only exit ramp at Third Street which permits buses to exit 
the reserved median lane without weaving is proposed. 

The final segment of the inbound BRT trip is distribution in the CBD or New Center. 
Generally, distribution routes have beer\ proposed to serve both of these areas in an 
efficient manner, and they are gen.erally characterized by mixed-traffic operation on 
one-way streets. BRT vehicles enter the CBD distribution loop by proceeding down 
Grand River after exiting the Fisher Freeway via the exclusive bus ramp at Third Street. 
Before the Third Street ramp is completed, BRT vehicles will enter/exit the CBD loop 
via Michigan Avenue. A temporary link will be added on Park Place between Michigan 
Avenue and Grand River to accommodate the Michigan Avenue entry. As the demand 
in the CBD shifts, for example when the Renaissance Center opens, the route can be 
restructured to serve new demand patterns. 
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The New Center distribution route is structured to provide convenient service to major 
trip ottroctors in the New Center, midtown area. New Center shuttle buses exit the 
Jeffries exclusive lane at the Scotten bus romp and proceed east on Grand Boulevard to 
access the distribution route. The buses run in mixed traffic and on one-way streets 
where possible. 

As indicated in Figure 1, a total of 97 buses use the CBD distribution loop, and 19 buses 
operate on the New Center route in the peak hour. 

The need for local feeder service to the BRT system in Detroit during peak periods is 
minimized by the 1-mile spacing of BRT collection routes. However, local buses in 
Detroit 1 especially those operating on north-south streets, ore assumed to provide any 
additional feeder service. The local bus service presently provided in Oakland County 
is quite limited, and the proposed BRT collection routes interface with only a small num­
ber of park-and-ride lots. Therefore, a need does exist for feeder service to the BRT 
system in Oakland County. To satisfy this need, a local bus system operating on the 
mile roads from Ten Mile to Fifteen Mile and focused on Northland Center is proposed. 

In order to provide a reasonable transit alternative to BRT patrons who must return home 
during off-peak periods, limited BRT line-haul service is proposed for the period between 

· the morning and evening peak periods and for a few hours after the evening peak. During 
off-peak periods, it is proposed that BRT vehicles complete the CBD Distribution Loop and 
then follow a modified Imperial Express route. The route utilizes the Jeffries reserved 
bus lane from the CBD to Wyoming, runs north on Wyoming to James Couzens, follows 
James Couzens to the Northland bus terminal and then back to Greenfield, runs south on 
Greenfield to Seven Mile, and then follows Seven Mile Road across the corridor. The 
New Center Shuttle should also operate between the New Center and the Wyoming trons­
fer point during off-peak periods. 

It should be apparent from this description of the operation of the proposed BRT system that 
the intersection of Wyoming and the Jeffries Freeway is the focal point of the BRT system. 
All BRT buses which do not enter the Jeffries reserved lane at Southfield do so at Wyom~ 
ing. In addition, this area is a vital I ink in the BRT service to the New Center. With 
few exceptions, the demand for New Center service along each of the BRT collection 
routes is insufficient to support New Center express service at less than 30-minute head­
ways during the peak hour. An alternative to long headways for New Center service is 
to require a transfer from CBD-bound collection buses, which run at relatively short head­
ways, to New Center buses. The headway of these New Center buses is minimized by 
consolidating the New Center demand at a single transfer point--Wyoming. Therefore, 
the proposed BRT system includes construction of a passenger transfer station at Wyoming, 
which is integrated with the entrance/exit ramps to the Jeffries reserved bus lanes. The 
proposed transfer station, illustrated in Figure 2, is located at surface-street grade over 
the median of the Jeffries Freeway west of the Wyoming bridge. Bus access to the station, 
and subsequently to the exclusive bus lone, is provided from the service drive. In addition, 
exclusive romps ore provided from the reserved lanes on the freeway to the Wyoming Station 
to accommodate intermediate stops. Due to the volume of buses, the station is used only 
by inbound b.uses in the morning peak period and by outbound buses in the evening peak. 
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Figure 2 illustrates haw the station would be used during the evening peak period. Since 
two lanes are provided in the station itself, it can be used by both inbound and outbound 
buses during off-peak periods provided the number of buses. involved is small and ramp 
signals facilitate the safe use of the one-lane ramps. 

3.2 Proposed Intermediate Service in the Southfield/Greenfield Corridor 

The potential transit demand in the Southfield/Greenfield corridor 1 as estimated in Stage 
I, is not sufficient to support the nonstop (or one-stop) BRT service envisioned for the 
South fie ld/Jeffries corridor. An intermediate stopping service is therefore proposed to 
provide improved transit service in the corridor. 

The objective of the Intermediate Service is to provide a higher level of service in the 
Southfield/Greenfield corridor than is currently being provided by local buses, with a 
system that can be deployed quickly and with low capital investment. 

The system which is proposed to satisfy this objective is an intermediate-level bus service 
operating on Greenfield Road between Southfield and Dearborn. The system is designed 
to provide improved travel time for relatively long transit trips (2 miles or more) by stop­
ping only at major cross-streets and by operating with traffic signal pre-emption. The 
proposed system operates at constant 12-minute· headways throughout the day from 7:00 
a.m. to 9:00p.m. During periods of peak work trip demand (7:00 to 10:00 a.m. and 
3:00 to 6:00p.m.), the route is configured so that direct distribution service is provided 
to employment sites in Dearborn and in Southfield along Northwestern Highway. A sche­
matic representation of this route, showing stop locations, is shown in Figure 3. In addi­
tion, a shuttle bus operating at 15- to 20-minute headways between Fairlane Town Center 
and the Ford Rouge Plant is proposed. During off-peak periods, Southfield and Dearborn 
Distribution Routes are eliminated, and the Intermediate Service operates between North­
land and Fairlane. Access to the Northland terminal is provided by the Oakland County 
Feeder System. The existing DDOT local bus system is assumed to provide feeder service 
to the line-haul portion of the Intermediate line. Off-peak access to the Fairlane ter­
minal from Dearborn employment sites is provided by a proposed Dearborn Shuttle which 
operates on a headway of about 35 minutes. 
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4.0 STAGE I EFFORT 

4.1 Scope 

Basically, Stage I includes the development of demand data; alternative treatment and 
route selection; BRT route structuring including collection, stops, and distribution func­
tions; a limited modal split analysis; system sizing; and preliminary cost estimates. Demand 
data was obtained from the TALUS 1965 base and the Southfield Patronage Ridership Study. 
An 0/D matrix was then developed to accommodate production and major attraction zones 
within the designated corridor. Alternative bus treatments were postulated for Greenfield 
and Southfield routes. The most viable treatment for each route was determined, after 
which the more promising route of the two was selected. 

To accommodate the objectives of Stage I, the priority lane treatment on the Jeffries 
Freeway was accepted as described in SEMTA's Feasibility Study of Reserved Bus-Carpool 
Lanes for Jeffries Freeway. It was assumed, however, that the Jeffries Freeway would be 
completed west to the Southfield Freeway interchange in 1976, as scheduled. Distribu­
tion loops identified for the CBD and New Center area in Phase I are applicable for Stage 
I. Distribution in Southfield and Dearborn, however, were re-evaluated and tailored to 
corridor demand. The modal split analysis which was applied to Phase I corridors was ap­
plied to the Stage I corridor 1 utilizing appropriate income and travel time inputs. The 
resulting potential BRT ridership figures provided the base for system sizing and first-order 
cost estimates. 

4.2 Development of Data 

Corridor Definition - Three basic corridors were delineated: 

• Southfield/Jeffries to the Detroit CBD and New Center area 
• Southfield to the Dearborn area 
• Southfield/Jeffries northbound to the Southfield area 

Each of these corridors 'is based on the Jeffries Freeway being completed westward to its 
intersection with the Southfield Freeway. To account for the opening up of additional 
commuting areas when the Jeffries is extended westward beyond the Southfield Freeway, 
each of the three bosic corridors wos expanded westward. This gave a toto I of six corri­
dors used in the study--three basic configurotions, plus a westerly extension of each. 

Travel Demand Data - Using the travel matrix obtained from the 1965 TALUS 
survey data, corrections for 1975 population estimates and travel data developed in a 
recent Southfield transit alternatives study 1, a total corridor travel demand matrix was 

1 "A Study of Public Transit Alternatives for the City of Southfield, Michigan," by 
Goodell, Grivas &Associates, Inc., and Barton-Aschman Associates, Inc., May 1975. 
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developed. Analysis showed that the peak three-hour period for travel to the CBD and 
New Center from origins in the corridor is 7:00a.m. to 10:00 a.m. The major demand 
is to the C BD and New Center area, and this represents about 21,000 peak-period trips. 

4.3 Greenfield/Southfield Alternative Routes 

Alternative implementations were evaluated for the north-south extension of the corridor 
on Greenfield and on Southfield. For these evaluations, Greenfield was divided into 
northern, middle, and southern sections, and Southfield was considered in two sections-­
Southfield Road and Southfield Freeway. The physical characteristics, traffic patterns, 
traffic volumes, and average speeds were determined for each section. 

A total of 63 alternative implementations were considered for the Southfield/Greenfield 
corridor. These included various combinations of free-flow with or without traffic signal 
control (progression or pre-emption) and reserved lane operation with or without signal 
control. Evaluations were made on the basis of five factors: effect on other traffic in the 
corridor, estimated BRT speed, dependability of BRT speed, ease or cost of implementation, 
and safety. 

The recommended treatment for Greenfield was for BRT buses to operate free-flow in mixed 
traffic in all three sections, with existing traffic signal progression in the northern section 
and new signal progression in the middle and southern sections. 

For the SouthfieldRoad/Southfield Freeway alternative, the Stage I recommended treatment 
was to operate free-flow in mixed traffic on Southfield Road between 14 Mile and 9 Mile 
Roads, using the existing signal progression, and to widen Southfield Road to seven lanes 
north of 10 Mile Road, per existing plans of the Oakland County Road Commission. On 
the Southfield Freeway, south of 9 Mile Road, BRT buses would operate free flow in mixed 
traffic. 

4.4 Route Selection 

Evaluation of the best alternative treatments of Southfield and Greenfield resulted in the 
selection of Southfield Road/Southfield Freeway for the north-south BRT line-haul segment. 
This selection was based on vehicle speed, compatibility with possible future implementa­
tion of a freeway flow control-metered access ramp system (i.e., SCANDI), and easier 
access to the reserved lanes on the Jeffries Freeway. 
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4.5 Modal Split Analysis* 

Analysis of travel times was made for typical total trips by car, existing express bus, exist­
ing local bus, and proposed BRT service. Based on these travel times and demographic 
data, a limited modal split analysis, based on the set of 80 Peat, Marwick, Mitchell 
diversion curves, was performed. A mode split to transit of 46.2 percent was estimated 
for the CBD and New Center demand. The analysis resulted in an estimated 9,646 peak­
period BRT trips to the C BD ond New Center. However 1 only about 800 trips to Dearborn 
and about 500 to Southfield ore indicated. This leads to the conclusion that non-stop BRT 
service to Dearborn and Southfield is not practical. 

4.6 System Sizing* 

Based on the estimated BRT demand at each node, a simple scheduling system, travel 
speeds, and other factors, bus requirements for providing service to the C BD and New 
Center were determined. The BRT system to serve the CBD and New Center requires 
164 buses to make 238 bus trips to haul 9,646 passengers each way. It was also estimated 
that 30 vehicles are needed to provide the Dial-a-Bus feeder service in the Oakland 
County part of the corridor. An estimated 3,008 parking spaces in park-and-ride lots 
ore also needed. 

4,7 Cost Estimates 

Total capital costs, annualized capitol costs, and annual operating costs were estimated 
for the BRT and feeder systems. All costs ore summarized as follows: 

System Cost Elements (Thousands of Dollars) 
Corridor 

Capital Annualized Capital Annual Operating Annual Total 

East Jefferson 17,084 2,224 4,489 I 6,713 I 
' 

1-94/Crosstown 29,465 3,802 7,468 I 11 ,270 
I 

lodge 30,467 3,906 7,955 I 11,861 

Michigon/1-94 I 17,602 2,261 4,849 
I 

7, 110 

Southfield/ 
16,848 2,167 4,703 6,870 Jeffries 

* These Stage I analysis results, including costs, were revised during Stage II. 
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5.0 CORRIDOR COMPARISONS 

A summary of pertinent characteristics of the BRT system in the Southfield/Jeffries corridor 
is shown below, along with the some characteristics of BRT systems for the four corridors 
studied in Phose I • 

Corridor Comparison 

Total BRT Demond Trove I Time Ratio 
BRT Cost/Peak Period 

Corridor 
(a.m. Peak Period) BRT/Auto 

Passenger Trip 

I (Excluding Feeder) 

East Jefferson 9,774 1.36 1.10 

1-94/Crosstown 20,585 1.21 I 0 .• 91 

Lodge 17,698 1.26 0.97 
I 

Michigon/1-94 9,542 1.24 I 1.01 

' 
South fie ld/Jeffries 9,646 1.28 1.21 

6.0 STAGE II EFFORT 

6.1 Scope 

After review of Stage I results, it was decided that the Stage II effort was to continue as a 
pre! iminory design program, but certain specific work items were to be emphasized or added: 

e Evaluation of five alternatives regarding routing and intermediate stops 
on Southfield Freeway and Greenfield for both CBD/New Center and 
Southfield/Greenfield service 

o Evaluation of the effects of intermediate stops on BRT performance and 
ridership 

o Further ana lysis and design of capita I foci I ities necessary for BRT implementation 

Although it was concluded from Stage I results that the potential demand to the Dearborn 
area was too low to justify non-stop (or few-stop) service, the SEMTA 1990 plan calls 
for intermediate service in this corridor. Consequently, it was decided to include the 
preliminary design of such service in the Stage II program. This decision hod the effect 
of expanding the Stage II objectives from a straight BRT route design to a system design 
involving BRT service plus on intermed iote-leve I line between Deorbom and Southfield. 
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With this decision, the MDSH&T re-directed the Stege II work to include a new evalua­
tion of alternative route end stopping policies. This evaluation was performed, end the 
resulting recommendations are to: 

• Provide the BRT non-stop service on Southfield 
• Provide the intermediate level service on Greenfield with stops about 

1 mile apart 
• Extend the intermediate service on Greenfield to the Fcirlane Center in Dearborn 

Other rna jor efforts in Stage II were: 

• Detailed analyses on the integraHon of existing express bus service in the corridor 
• Design of feeder service, pork-and-ride capability, end routes in Oakland 

County 
• CQst analysis end fare sensitivity 
• Development of on improved and integrated computer program for demand 

estimation; based on the use of diversion curves, origin-destination data, 
end travel time calculations 

Preliminary design of the Greenfield intermediate level service was accomplished, includ­
ing selection of traffic-signal pre-emption as the bus priority method, design of distribution 
loops in Southfield end Dearborn, end system sizing end cost estimates. The Greenfield 
intermediate service is considered independent of the BRT system serving the New Center 
and CBD •. The major interface between the two is the Northland terminal in Southfield; 
other interfaces exist where the Greenfield intermediate line intersects BRT collection 
routes at the mile roods. 

6 .2 Demond Ana lysis Program 

During Phose I end lA, ridership estimates were employed in the evaluation of service 
alternatives end inc preliminary system sizing. A series of modal split computer programs 
evolved to meet the needs for such analyses. The programs, however, were limited in their 
versatility end in the levels of detail and accuracy with which trips could be modeled. A 
refined corridor analysis package, designed to overcome many of the limitations associated 
with the programs used earlier in the project, has been developed. Prominent features of 
the new package include: 

Network Definition - Instead of defining o single route for both auto end travel 
alternatives, the program user specifies two completely independent networks, each with 
a node list and o link list describing the node connectivity and link speed and/or time delays. 

Route Assignment -Auto and transit routes can be modeled separately and in a 
more sophisticated manner. 

Travel Mode Comparison - The program allows an automobile trip to be compared 
with up to six transit modes. 
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Program Outputs - The refined BRT program reads a variety of corridor definition 
data and run control parameters, determines the characteristics of travel by each mode 
for every O/D zone pair, applies the mode choice model to the corridor trip matrix, 
compiles a summary of the corridor analysis results, and produces a data file for subse­
quent output on a high-speed line printer. 

6. 3 BRT System 

Section 3.0 of this Executive Summary describes the structure of the proposed BRT operation. 
Some aspects of the design process which led to the proposed BRT system are described below. 

Integration of Existing Services 

The purpose of the service integration task was to determine the recommended route struc­
ture for BRT collection, line-haul, ond additional feeder service within the framework of 
the existing bus service in the corridor. The objective, of course, was to integrate the 
existing service with the proposed BRT service to the greatest extent possible. 

For the most part, DDOT operates the routes south of Eight Mile Rood while SEMTA operates 
those, north of Eight Mile. The express routes ore the prime candidates in the corridor for 
integration into the BRT system. In some cases, local buses can serve as feeders to the BRT 
collection routes. The following table shows the 10 DDOT express bus services operating 
in the corridor and the number of trips to the CBD in the a.m. peak period. No SEMTA 
service to the CBD is included because substantial portions of the SEMTA routes lie outside 
the corridor, and they serve several intermediate destinations in addition to the Detroit 
CBD. 

DDOT Express Service in BRT Corridor 

Route 
Number of Trips 

A.M. Peak Period 

Grand River Red Express 22 
Grand River Blue Express 10 
7 Mile Imperial Express 23 
7 Mile Hamilton Express 6 
6 Mile Second Avenue Express 4 
Fenkell Express (5 Mile Road) 11 
Schoolcraft (4 Mile Rood) 3 
Plymouth (3 Mile Road) 7 
Chicago Davison (21/2 Mile Rood) 3 
Joy (2 Mile Rood) 12 -
Total 101 
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BRT System Synthesis 

Currently, there are no formalized park-and-ride foe ilities coordinated with the present 
express bus service in Detroit. Due to the relatively close spacing of BRT collection routes 
and the availability of adequate feeder service in Detroit, neither the availability of nor 
the demand for park-and-ride facilities within Detroit have been addressed in this study. 
In Oakland County, it is expected that most patrons wi II access the BRT system by automo­
bile at designated park-and-ride facilities. A list of existing parking lots in Oakland 
County which offer some potential for use as park-and-ride facilities was presented in the 
Jeffries report pub I ished by SEMTA. From these and other potential sites, seven existing 
lots were selected as BRT park-and-ride facilities, 

It was deemed necessary to provide a feeder system in Oakland County although it is ex­
pected that park-and-ride will be the dominant BRT access mode. It was decided that a 
local bus system with Northland as its focal point would feed the BRT system. The postu­
lated feeder system consists of routes running across the corridor on each of the east-west 
mile roads and then south using both Southfield and Greenfield to access Northland. In 
order to evaluate the postulated feeder system, the potential demand for the system as a 
feeder service to the BRT was estimated. 

In Stage I a dial-a-ride system was proposed to provide feeder service in Oakland County. 
However, it is nat obvious that the high level of feeder service can be justified in an area 
which is characterized by an apparent lack of transit dependence and absence of potential 
feeder service demand. Therefore, the I imited fixed-route feeder system, which requires 
17 buses in the peak period, is recommended in lieu of the more pervasive DAR system, 
which requires about 30 buses. 

The Wyoming Transfer Station is a vital element in the BRT system concept. It provides 
access from Wyoming to the reserved bus lane on the Jeffries for more than ha If the BRT 
vehicles in the system. It provides the flexibility necessary to serve the New Center area 
with high quality BRT service. In general, the station is a relatively well-isolated struc­
ture located at surface street grade over the median of the Jeffries Freeway with bus-only 
access ramps to and from the Service Drives and the Jeffries reserved bus lanes. 

Two alternative types of New Center service were evaluated during the BRT system design 
process. The first type is similar to the concept proposed in Stage I. New Center and 
line-haul buses operate on the same routes and in parallel with the CBD service, providing 
direct, no-transfer service to the New Center. In the second alternative, all New Center 
passengers transfer to New Center shuttle buses which operate only between the Wyoming 
station and the New Center. The second alternative is proposed for the BRT system since 
peak-period service comparable to that provided by the first alternative (except for the 
required transfer) con be provided, with a saving of nearly 10 percent in the number of 
buses required and o saving of about 5 percent in the number of bus operating hours and 
operating miles per day. 
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Physico I Design 

During the physical design effort of the BRT program, the freeway lane on the Jeffries to 
be dedicated to exclusive use by BRT vehicles was selected,and exclusive access facilities 
for BRT vehicles were studied. Initially, it was felt that exclusive BRT access ramps to 
the exclusive median lanes from the overpasses at Greenfield, Schaefer, Wyoming, 
Livernois, and Scotten/Grand Boulevard would be desirable. However, it became evi­
dent that often there are physical constraints affecting construction of the ramps, and a 
considerable expense would be incurred if the ramps were constructed. 

These and other proposed capital improvements for the BRT system were designated the 
. responsibility of the MDSH&T. Drawings and cost estimates for several capital improve­

ments were prepared by the MDSH&T. The following capital improvements are proposed 
for the fin a I BRT system: 

e Southfield Freeway/Eight Mile Road Proposed Exclusive Bus Ramp 
• Wyoming Transfer Station 
• Scotten Overpass 
• Southeast Terminus of the Jeffries Freeway 

B RT De mend Estimates 

Following the synthesis of a BRT service concept for the Southfield/Jeffries corridor, the 
potential ridership of that system was evaluated. The evaluation process consisted of two 
parts: 

e The total "pool" of trips from which BRT riders could be attracted was 
estimated. 

e The portion of all trips which could potentia II y be diverted to BRT 
from other modes was then predicted. 

The "pool" of trips was generated using the TALUS survey data, modified by population 
ratios (1975 to 1965) to more closely represent 1975 travel. The diversion to BRT was 
estimated using the diversion curves which were also used to predict demand for the 
1990 Regional Transportation Plan. 

BRT System Sizing 

The number of buses required to provide BRT service on each collection route during the 
morning peak-period was determined, using a very simple bus scheduling process. In the 
scheduling process, buses ore assigned to particular routes and are not re-assigned to other 
routes during the peak period. A I though it is recognized that certain economies in the 
number of buses required for the system can probably be achieved by assigning buses to 
alternate routes for subsequent trips during the peak period, bus scheduling at this level of 
detail was not attempted. 
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The following table summarizes the total number of trips and buses required to satisfy the 
estimated BRT demand. As indicated in the table, the difference between the toto I num­
ber of buses required for the BRT system (151) and the number of buses currently in express 
service (65) is the number of additional buses required to provide BRT service. The num­
ber in parentheses in the lost column of the table is the total number of BRT vehicles re­
quired including a 7 percent maintenance float to account for buses which may be out of 
service. 

Southfield/Jeffries Peak-Period BRT Bus Requirements 

BRT Demond No. of Bus Trips No. of BRT Buses 

BRT Collection 9584 204 132 
New Center Shuttle 2088 41 19 

Subtotal 151 

Existing Express Service to be 
85 65 Integrated 

Net Bus Requirement 86 (92) 

The table below summarizes the total number of bus trips and buses required for the Oak­
land County Feeder System. This proposed feeder system is designed to feed both the 
BRT system and the Greenfield Intermediate Service and to operate an a policy headway 
of approximately 20 minutes during peak periods. 

Oakland County Feeder System Peak-Period Bus Requirements 

Route A. M. Peak-Period Demond No. of Bus Trips No. of Buses 

Fifteen Mile 233 9 4 
Fourteen Mile 98 8 3 
Thirteen Mile 216 9 3 
Twelve Mile 263 9 3 
Eleven Mile 71 8 2 
Ten Mile 119 9 2 -- - -
Total 1000 52 17 (18) 

Cost Estimates 

Capitol and operating costs were estimated for both the BRT system and the Oakland County 
Feeder System. The following table provides a summary of annual costs for the entire BRT 
system, including the Oakland County feeders. An 8 percent interest rote was assumed for 
the annualized capitol cost calculations. Also listed ore the estimated number of one-way 
passenger trips per year on the BRT system and the Oakland County feeder system. Based 
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on these demand and cost estimates, the total cost per trip is estimated to be $0.93 for 
the BRT system, and $0.68 for the Oakland County feeder system. 

Summary of Annua I Costs of BRT System 

System Cost Elements (Thousands of Dollars) 
Annual Average 

Capital 
Annualized Annual Annual Person Trips Cost/Trip 

Capital Operating Total 

BRT System 12,430 I ,492 3,261 4,753 5, 109,690* $.93 

Oakland 
I ,698 230 819 I ,050 1,532,805** $.68 

County Feeder 

TOTAL 14,128 I ,722 4,080 I 5,803 

* Includes assumed off-peak demand of 150 passengers/hr during midday period and 60 
passengers;hr during the 2-hr period following the evening peak period. · 

** Includes Greenfield Intermediate Service patrons who use the Oakland County Feeder 
System. 

In addition to these estimated cost and ridership statistics, the values of other BRT cost/ 
performance measures typically used to evaluate public transit systems are presented in 
the following table: 

Measure Value 

Annual Vehicle Trips 132,855 
Annual Vehicle Miles 3,618,171 
Vehicle Operating Hours 155' 883 
Average Number of Passengers per Vehicle Trip I 38.46 
Average Number of Passengers per Vehicle Mile 1.41 
Average Number of Passengers per Vehicle Hour 32.78 
Total Annualized Cost per Vehicle Mile $1 .31 
Total Annual.ized Cost per Vehicle Hour $30.49 
Total Annualized Cost per Seat Mile $.025 
Operating Cost per Vehicle Mile $. 90 
Operating Cost oer Vehicle Hour $20.92 
Operating Cost per Seat Mile $.017 
Operating C est per Passenger $.638 

Cost/Revenue Analysis 

Estimates of revenues are compared to BRT costs, both variable and fixed. The objective 
of this analysis is to compare revenues and costs for various fare structures to supply 
administrators with guidelines for selecting fare policies. Although the effect of raising 
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fares is to decrease demand, costs were determined assuming a constant demand. Since 
the changes in demand were less than 5 percent 1 the effect on system sizing and costs is 
felt to be negligible. This assumption may not hold true at Northland, where the volume 
of passengers may be sufficiently large to be affected by a 5 percent change in demand. 
However, changes in overall system costs are expected to be small. 

Travel Time Savings 

The BRT system results in significant travel time improvement over existing local and 
express bus service, On the average, C BD-bound passengers who access the BRT system 
in Detroit west of Southfield con save more than 14 minutes over existing express bus 
service, and those who access the BRT system east of Southfield in Detroit can save more 
than three minutes. The following table summarizes the calculated travel time savings 
over existing express buses for each BRT route for trips to the Detroit C BD. DDOT bus 
schedules were used to determine express bus travel times while BRT travel speed and 
delay estimates were used to calculate BRT travel times. 

Calculated BRT Travel Time Savings over Existing Express Bus 

BRT Route 
Calculated Time Savings Over Existing 

Bus Schedules to the CBD (Minutes) 

Seven Mile, West of Southfield 13-14 
Seven Mile, East of Southfield I 
McNichols, West of Southfield 19 
McNichols, East of Southfield 6- 7 
Fenkell, West of Southfield 19 
Fenke II, East of Southfield 7- 8 
Grand River, West of Southfield 5- 6 
Grand River, East of Southfield -3 (O) * 
Schoolcraft, West of Southfield 16 
Schoolcr,;ft, East of Southfield II 
Joy Road, West of Southfield 14-15 
Joy Rood, East of Southfield I 
West Chicago 2- 3 
Plymouth, West of Southfield 12-13 
Plymouth, East of Southfield 2 

* The existing Red Express enters the Jeffries at Schaefer. The recommended BRT route 
continues on Grand River to Wyoming. With this routing, the trip time of BRT patrons 
between Southfield and Schaefer increases relative to existing Red Express service, 
while BRT patrons between Schaefer and Wyoming save time relative to existing Blue 
Express service. If the BRT buswere routed along the Jeffries Service Drive from 
Schaefer to Wyoming rather than on Grand River, the trip time for patrons between 
Southfield and Schaefer would remain the same. Patrons along Grand River between 
Schaefer and Wyoming would continue to be served by the existing Blue Express. 
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6.4 Intermediate Service in the Southfield/Greenfield Corridor 

A discussion of the structure of the Intermediate Service in the Southfield/Greenfield 
corridor has been given in Section 3.0 of this Executive Summary. Other aspects of this 
Intermediate Service, such as the evaluation of alternative routes and implementations, 
corridor demand analysis (including consideration of potential demand for Fairlane), and 
system cost estimates, are discussed briefly in the following paragraphs. 

System Synthesis 

Two alternative line-haul routes, one using Southfield and the other using Green­
field, were considered for the Intermediate Service. It was concluded that the best Inter­
mediate Service implementation alternative for Southfield is the one recommended in Stage 
I involving mixed traffic operation with the existing signal progression system in Oakland 
County and mixed traffic operation without special priority on the freeway.· The best 
alternative implementation for the Greenfield route is also similar to the one recommended 
in Stage I. The route is the same as the Southfield alternative north of Eight Mile but 
follows Greenfield instead of Southfield Freeway in Detroit. The implementation alter­
native recommended for the Greenfield portion of the route is mixed traffic operation with 
traffic signal pre-emption. 

Consideration of the various evaluation factors did not result in identification of a clearly 
superior alternative, However, primarily because the Southfield alternative does not 
offer o significant speed odvantag.e and because more frequent transit service is currently 
provided on Greenfield, the Greenfield alternative was selected for further design of the 
Intermediate Service. 

Demand Estimates 

The demand estimation process for the proposed intermediate-level service in the Green­
field corridor was quite similar to the BRT demand estimation effort, In estimating rider­
ship, the trips were "screened" to eliminate any transit trips having less than two miles 
of travel on line-haul network links; it is assumed that such trips are taken by local bus, 

The demand estimates presented are based on 1965 TALUS Survey data projected to 1975 
on the basis of population changes only. They do not include the effects of new trip 
attractors such as the Fairlane Complex. Therefore,an attempt was made to determine 
the demand characteristics from the Southfield-Greenfield corridor to Fairlane including 
shopping as well as work trips. 

System Sizing and Cost Estimates 

Capital and operating costs were estimated for the Greenfield Intermediate Service using 
the same unit costs as were used for the BRT system, where applicable. The 
following table is a summary of estimated capital and operating costs. The table also 
shows the estimated number of annual person trips on the system. This number includes 
the morning and evening peak-period demand and the off-peak demand assuming the 
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average hourly midday demand is sustained during the periods from 10:00 a.m. to 3:00 
p.m. and from 6:00p.m. to 9:00p.m. Weekday operation (255 days per year) is assumed 
for both operating cost and annual demand colculotions. The total system cost and demand 
estimates result in on estimated overage cost per line-haul trip of $0.58. 

Summary of Annual Costs - Greenfield Intermediate Service 

System Cost Elements (Thousands of Dollars) Annual Average 

Capitol Annualized Capitol Annual Operating Annual Total 
Person Trips Cost/Trip 

1,440 197 711 908 1,562,130 $.58 

7.0 STAGED IMPLEMENTATION 

The goals of the proposed staged implementation plan ore: 

• High probability of initial success 
• Provide service to areas presently with little or no transit 
• Establish transit identity of BRT system early in system operation 
• Lower BRT trip times than a similar trip on existing transit 

The following table summarizes the proposed three-stage implementation plan for BRT 
and Greenfield Intermediate Service. 
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STAGE I STAGE II STAGE Ill 
(3 - 6 Months) (Approx. 1 Year) 

• Bus Procurement • Decide between route Alternative I • Wyoming transfer station completed 
(Southfield) and Alternative II & phased into operation 

• Begin major construction (Lodge) 
- Wyoming transfer station - If Alternative I is chosen, • Scotten ramp & SE terminus ramp 
- Jeffries SE terminus construct Northland exit ramp completed & phased into operation 
- Scotten ramp (these ramps phased in when com-

• Implement service from all Oakland plete--can be Stage II) 

• ROW modifications - Jeffries County P&R lots 
- Signing • New Center shuttle buses from 
- Pavement markings • One P&R lot to provide both CBD & Wyoming station begin operation 

NC service 

• Negotiate for P&R lots • New Center distribution loop 
- Stripe & sign when available • Implement Oakland County feeder implemented 

service - Kirby made one-way 

• Begin BRT service from P&R lot at 
Lahser & Northwestern Highway • Express buses on existing routes west • Express service started on Eight 

- CBD only of Southfield Freeway diverted to Mile Road 
BRT foci lities 

• Divert Imperial Express buses origi- - C BD only buses exit at Myrtle • Express buses, east of the Southfield 
noting west of Southfield to BRT - New Center transfer service Freeway, enter BRT system via 

I facility buses ex it at Grand B I vd • then Wyoming 
proceed to CBD via Grand - All BRT buses go to CBD 

I • Greenfield Line River - New Center access via shuttle 
- Begin service Northland to - New express, as needed, started from Wyoming station 

Dearborn on existing routes at Southfield - All BRT buses stop at Wyoming 
- Distribution routes during peak - East of Southfield buses follow station 

periods - Shuttles off-peak existing routes 

-----,j 
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1.0 INTRODUCTION 

The main objective of the Southfield/Greenfield Corridor Extension of the Jeffries Bus Lane 
project was to produce feasible preliminary engineering and operating plans for a Bus Rapid 
Transit (BRT) system in the corridor. Two alternative routes within the corridor were to be 
considered; the Southfield Freeway (M-39) and Greenfield Road. Alternative priority 
treatments were to be evaluated for each of the two routes, The most viable route and 
treatment were then to be selected and carried through preliminary engineering design. 
An additional objective of the program was to provide a plan for service between the 
Southfield area and the Dearborn area. 

At the onset of the program, it was deemed desirable to First detennine the BRT potential of 
the extended corridor to a level of detail consistent with those corridors analyzed in the 
Phase I effort (Michigan Bus Rapid Transit Demonstration Program, Phase I, May 1975). 
This approach would allow candidate corridors to be compared on an equal basis to detennine 
the most promising corridor for a BRT demonstration project. The task was designated as 
Stage I. 

This final report summarizes all major activities conducted during the course of the entire 
program. The report has been structured into Stage I and Stage II sections For clarity. 
An appendix is included which summarizes planning and design guidelines for efficient 
bus use of urban highway foci lities. The summary was prepared as part of the contract 
effort to serve as an aid to evaluating alternative BRT implementations. 

1. 1 Stage I 

Basically 1 Stage I included the development of demand data; alternative treatment and 
route selection; BRT route structuring including collection, stops, and distribution functions; 
a limited modal split analysis; system sizing; and preliminary cost estimates. Demand data 
was obtained from the TALUS 1965 base (updated by 1975 population estimates) and the 
Southfield Patronage Ridership Study. An 0/D matrix was developed to accommodate major 
production and attraction zones within the designated corridor. Alternative bus treatments 
were postulated fo•· Greenfield and Southfield routes. The most viable treatment for each 
route was detennined, after which the most promising route of the two was selected. 

The results of the Stage I effort indicated that the Southfield/ Jeffries corridor was not the 
most promising from a ridership potential standpoint. However, there were significant 
reasons for continuing the Southfield/ Jeffries BRT implementation effort. The Jeffries 
Freeway is not yet operating at maximum capacity; therefore, the designation of a 
traffic lane for high-occupancy vehicles would be more readily accepted by the driving 
public. 'The need for early implementation was also an important factor favoring the 
corridor since the Jeffries Freeway basically consists of four or more lanes in each 
direction obviating the need for major new construction. Another factor was a strong 
ridership on several existing express bus routes in the area (Imperial and Grand River 
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express ro:Jtes). Finally, a significant part of the planning was already accomplished 
through SEMTA's previous work. Therefore, the Stage II effort was directed toward 
further analysis of corridor characteristics in preparation for implementing the BRT system 
in the Southfield/ Jeffries corridor. 

1.2 Stage II 

The Stage II work program was restructured, at the conclusion of Stage 1, to include a more 
comprehensive analysis of alternative routes or combinations thereof including Greenfield 
Road as well as Southfield Road. The alternative route analysis was to be accomplished 
in the context of providing intermediate stops in conjunction with non-stop service. The 
following combinations of routes and service types were identified for study in Stage 11: 

1. Consider intermediate stops on Southfield in conjunction with BRT non-stop 
service on Southfield and some non-stop service on Greenfield. 

2. Consider intermediate stops on Greenfield in conjunction with BRT non-stop 
service on Southfield and Greenfield. · 

3. Consider intermediate stops on Southfield and Greenfield in conjunction with 
BRT non-stop service on Southfield and Greenfield. 

4. Consider intermediate stops on Southfield south of the Jeffries interchange. 

5. Consider intermediate stops on Greenfield south of the Jeffries interchange. 

Midway through Stage II work efforts, it was determined that alternative options two and 
five above were most promising. The remainder of the Stage II effort, therefore, was based 
upon that decision. 

1 .3 BRT as Part of Transportation System Management 

It is believed that this preliminary design of Bus Rapid Transit service in the Southfield/ 
Jeffries corridor is directly responsive to one of the pressing transportation needs of the 
areo; namely, the need to assure that full use is being made of existing transportation 
facilities. The use of existing arterials and freeways for public transit, in efficient 
systems that are not capital-intensive, is not only a reasonable and prudent objective; 
it is also a specific requirement of the Urban Mass Transportation Administration (UMTA) 
for capital funding support. This total approach of maximizing the use of existing 
equipment and facilities is Transportation System Management (TSM); and this BRT effort 
is very much in the spirit of TSM. 
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1 .4 BRT and the 1990 Pian 

The southeastern Michigan area has developed an overall plan for regional transit services. 
This plan, based on a 1990 planning target, calls for an array of high, intermediate, and 
feeder level components. The BRT system reported herein is compatible with the SEMTA 
1990 plan in that the Southfield/ Jeffries BRT service from northwest Detroit and lower 
Oakland County to the CBD and New Center can be a precursor to the high level line 
ultimately to be implemented on the roughly parallel Grand River route. The delays 
inherent in the approval process, detailed engineering, and staged construction 
activities for a fixed guideway system such as is planned for the high level component of 
the 1990 plan suggest that interim service improvements must be considered. The BRT 
system discussed herein is a relatively low capital system which can provide substantially 
improved transit service prior to the ultimate implementation of the associated high level 
system. 

The compatibility of this BRT effort with the SEMTA 1990 plan is further reinforced by the 
inclusion of an intermediate level line on Greenfield between the Northland complex in 
Oakland County and Dearborn's Fairlane Center. The 1990 plan provides for a north­
south intermediate level route in this area. 

1.5 Jurisdictional AssumpHon 

In the conduct of this preliminary design effort the tacit assumption was made that all 
regional bus operations would be integrated, in effect or in fact, into one total system. 
That is, there would be no legal, administrative, or jurisdictional problems between 
SEMTA and the Detroit Deportment of Transportation which would constrain the BRT 
operational system. 

3 
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1.0 INTRODUCTION 

The main objective of the Southfield/Greenfield Corridor Extension of the Jeffries Bus 
Lane project is to produce feasible preliminary engineering and operating plans for a Bus 
Rapid Transit (BRT) system in this corridor. However, it was deemed desirable at the on­
set of the program to first determine the BRT potential of the extended corridor to a level 
of detail consistent with those corridors analyzed in the Phase I effort (Michigan Bus Rapid 
Transit Demonstration Program, Phose I, May 1975). This approach would allow candidate 
corridors to be compared on an equal basis to determine the most promising corridor for a 
BRT demonstration project. The task has been designated as Stage I and is summarized in 
this report. Seven weeks were allocated for completion. 

Basically, Stage I includes the development of demand data; alternative treatment and 
route selection; BRT route structuring including collection, stops, and distribution func­
tions; a limited modal split analysis; system sizing; and preliminary cost estimates. Demand 
data was obtained from the TALUS 1965 base and the Southfield Patronage Ridership Study. 
An 0/D matrix was then developed to accommodate major production and attraction zones 
within the designated corridor. Alternative bus treatments were postulated for Greenfield 
and Southfield routes. The most viable treatment for each route was determined, after 
which the most promising route of the two was selected. 

To accommodate the objectives of Stage I, the priority lane treatment on the Jeffries 
Freeway was accepted as described in SEMTA's Feasibility Study of Reserved Bus-Car 
Pool Lanes for Jeffries Freeway. It was assumed, however, that the Jeffries Freeway 
would be completed west to the Southfield Freeway interchange in 1976, as scheduled. 
Distribution loops identified for the CBD and New Center area in Phase I are applicable 
for Stage I. Distribution in Southfield and Dearborn, however, have been re-evaluated 
and tailored to corridor demand. The limited modal split analysis applied to Phase I 
corridors was applied to the Stage I corridor, utilizing appropriate income and travel 
time inputs. The resulting potential BRT ridership figures provided the base for system 
sizing and first-order cost estimates. 

The results of the Stage I analysis provide insight into the potential of the Southfield/ 
Greenfield/Jeffries corridor for bus rapid transit. This report summarizes the activities 
leading to those results. 

1-1 
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2.0 DEVELOPMENT OF DATA 

2.1 Corridor Definition 

The information utilized to define each variation of the Southfield/Jeffries corridor 
includes the following items: 

• Origin Tro.ffic Analysis Zone List- These zones constitute the only trip 
generators considered in evaluating corridor trip volumes. Origins are 
specified as districts (each containing several zones) where practical; 
otherwise, individual zones are specified. 

• Destination Zone List - These zones define the only trip ottractors to 
be eva I uoted • 

o BRT Route Node List- A series of "nodes" (points in on X-Y coordinate 
system) define each BRT route to be analyzed. 

Three basic variations of the Southfield/Jeffries corridor which are distinguishable in port 
by the destination areas associated with each hove been defined. Six variations, listed 
below, result when the possibility of a future service extension along the planned Jeffries 
route west of the Southfield Freeway is considered for each of the three previous cases: 

• 
o Southfield/Jeffries to the Detroit C BD and New Center area 

• Southfield/Jeffries to the Detroit CBD and New Center area with west 
Jeffries extension 

• Southfield to the Dearborn area 

• Southfield to the Dearborn area with west Jeffries extension 

• Southfield/Jeffries northbound to the Southfield area 

o Southfield/Jeffries northbound to the Southfield area with west 
Jeffries extension 

Origin and destination districts and zones for each of these corridor variations are listed 
in Table 2-1, and the corridor boundaries ore illustrated in Figures 2-1, 2-2, and 2-3. 

2.2 Demond Analysis Time Interval 

Phase I BRT analyses were based upon morning peak-period travel demand data, with that 
period defined as 7:00 to 10:00 a.m. The above interval was chosen by examining 1965 
TALUS survey data and computing the number of trips originating in TALUS superdistricts 
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Table 2-1 Definition of Corridor Origins and Destinations 

CORRIDOR ORIGINS* DESTINATIONS* 

Southfield/ Jeffries 070-074, 091-097, 210~214, 0010-0072, 0132, 0133, 
240, 242, 2032, 2034, 2040, 0500 I 050 I, 0521, 0600 
2041, 2043 

Southfield/ Jeffries with 070-074, 091-097, 140-146, 0010-0072, 0132, 0133, 
West Jeffries Extension 210-214, 220-222, 240, 242, 0500 I 050 I, 0521, 0600 

2032, 2034, 2040, 2041, 
2043 

Southfield 070-074, 091-097, 210-214, 1212, 1222, 1223, 1260 
240, 242, 2032, 2034, 2040, 
2041, 2043 

Southfield with West 070-074, 091-097, 140-146, 1212, 1222, 1223, 1260 
Jeffries Extension 210-214, 220-222, 240, 242, 

2032' 2034' 2040' 2041 ' 
2043 • 

Southfield/ Jeffries 011-014, 035, 051' 053-054, 2100, 2101, 2104, 2110, 
Northb-;,und 070-073, 090-094, 097, 2111, 2112 

120-123, 125, 126, 133 

South field/ Jeffries 011-014, 035, 051, 053-054, 2100, 2101' 2104, 2110, 
Northbound with West 070-073, 090-094, 097, 2111,2112 
Jeffries Extension 120-123, 125, 126, 133, 140, 

142, 143, 145, 1410-1413, 
1460-1465 

* Four-digit numbers designate TALUS zones; three-digit numbers identify TALUS districts 
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0 through 35 and reported to terminate in the Detroit C BD (TALUS Superdistrict 0) during 
each of severol.3-hour periods. In Phose lA, the peak-period choice was reviewed by 
considering only trips originating in the Southfield/Jeffries corridor and terminating in 
the Detroit CBD or New Center area, again using 1965 TALUS survey dote. Trip totals 
for several 3-hour periods ore listed in Tobie 2-2. Since the period from 7:00 to 10:00 
a.m. included the greatest number of trips, it was again selected as the basis for demand 
analysis. 

2.3 Travel Demond Dote 

Estimation of the total travel demand base from which BRT trips could potentially be 
drown is a necessary task in the corridor analysis process. In Phose I of the BRT program, 
1965 TALUS survey data (adjusted by 1975/1965 population ratios) were used in the 
development of a morning peak-period trip matrix for each corridor studied. Details of 
the trip matrix development may be found in the Phose I Final Report.* 

Phose lA has been concerned with the Southfield area, creating the possibility that dote 
generated in a recent Southfield Transit Alternatives Study** might be partially utilized 
in Phose lA trip matrix development. The Southfield Study (conducted by Goodell 1 

Grivas, and Associates and by Borton-Aschman Associates) divided Southfield and Lathrup 
Village into 56 analysis zones and the remainder of the Detroit area into 38 additional 
zones. Then, using survey information, traffic counts, and demographic data, vehicular 
travel within Southfield/Lathrup Village and between Southfield/Lathrup Village zones 
and external zones was modeled. One significant output of that study is a 1975 doily 
vehicle trip matrix in production/attraction format for the 94-zone study area (trips having 
both termini external to Southfield/Lathrup Vi II age 1 however, are not indicated). After 
on examination of this trip matrix, it was decided that its best use in the current BRT pro­
gram would be to guide the planning of collection/distribution routes and feeder service 
in Southfield, rather than to estimate travel demand from Southfield to specific BRT 
destinations. The primary reason for that choice is the size of Southfield Study analysis 
zones relative to TALUS zones. Within Southfield these zones are generally much smaller 
than TALUS zones and permit a detailed examination of trip production patterns (56 
Southfield Study zones cover an area equivalent to 24 TALUS zones). Outside of South­
field, TALUS zones ore smaller than Southfield Study zones and are, therefore, superior 
for demand analysis purposes (the Detroit CBD and adjacent areas ore subdivided into 94 
TALUS zones and into only the single Southfield Study Zone 76). 

* "Michigan Bus Rapid Transit Demonstration Program, Phose I, Final Report," prepared 
for the Michigan State Highway Commission by G M Transportation Systems Division, 
EP-750012, May 1975. 

**"A Study of Public Transit Alternatives for the City of Southfield, Michigan," a 
summary report of Phose I, prepared by Goodell, Grivas and Associates, Inc., 
Southfield, Michigan; and Borton-Aschmon Associates, Inc., Evanston, Illinois, 
May, 1975. 
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Table 2-2 Trip Totals for Various Three-Hour Periods 

Three-Hour Period Total Trips* 

4:00a.m. - 7:00a.m. 1,378 

4:30a.m. - 7:30a.m. 3,914 

5:00a.m. - 8:00a.m. 9,429 

5:30a.m. - 8:30a.m. 15,427 

6:00a.m. - 9:00a.m. 19,165 

6:30a.m. - 9:30a.m. 21,620 

7:00a.m. - 10":00 a.m. 22,481 

7:30a.m. - 10:30 a.m. 21,310 

8:00a.m. - 11:00 a.m. 17,015 

8:30a.m. - 11:30 a.m. 12,154 

9:00a.m. - Noon 9,425 

9:30a.m. - 12:30 p.m. 7,542 

10:00 a.m. - 1:00 p.m. 6,919 

!0:30a.m. - 1:30 p.m. 7,015 

11:00 a.m. - 2:00p.m. 6,447 

11:30 a.m. - 2:30p.m. 6,401 

Noon - 3:00p.m. 5,953 

* Number of trips reported to terminate in the combined 
Detroit C BD and New Center area and having origins 
within the Southfield/Jeffi-ies corridor, based upon 
1965 TALUS survey data. 
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Trip volumes for the two data sources were compared, and the results of that comparison 
are partially contained in Table 2-3. First, the daily production/attraction trip matrix 
generated as part of the Southfield Study was modified to approximate on origin/destina­
tion trip matrix. This transformation was accomplished by summing the trips between each 
zone pair and then dividing the trips equally in each flow direction. Next, TALUS zones 
contained within each Southfield Study zone in the Southfield/Jeffries corridor were iden­
tified (the 56 zones in Southfield/Lathrup Vi liege were considered to be one zone for the 
comparison). Utilizing 1965 TALUS survey data, then., trip flows to and from Southfield/ 
Lathrup Village and Southfield Study zones were tabulated for the morning peak period 
(7:00 to 10:00 a.m.). As peak-period trips were tabulated, doily trip totals were also 
noted, allowing peaking factors to be determined for the various origin/destination pairs. 
Furthermore, the 1975/1965 population ratio of each TALUS origin zone's district were 
applied to the reported trip quantities. Finally, the Southfield Study trip matrix (in 
origin/destination format) was adjusted by 1965 TALUS peaking factors, totaled for the 
zone groups being examined, and then compared to the population-adjusted 1965 TALUS 
data. For trips originating in Southfield/Lathrup Village and terminating in areas of 
major interest in Phase lA of the BRT program, numerical differences between trip volumes 
associated with the two data sources are generally not large. Peak-period trips from 
Southfield/Lathrup Village to Southfield Study Zone 76 (the Detroit CBD and nearby 
areas, or TALUS Superdistricts 0, 1, and 2) differ by only 322 trips, with the adjusted 
TALUS data indicating 2,242 trips and the Southfield Study resulting in 2,564 trips. 

Table 2-4 presents a similar comparison of trips terminating in Southfield/Lathrup Village 
and originating in on area approximating the Southfield/Jeffries Northbound corridor as 
defined for the Phase lA BRT program. It may be seen that the use of TALUS data results 
in a lower estimate of Dearborn (Zone 69)-to-Southfield trips and a higher estimate of 
total trips. 

Due to the above considerations, then, total travel demand estimates in Phase lA have 
been developed in the some manner as in Phase I of the BRT program. A summary of that 
demand by corridor is shown in Table 2-5. 
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Table 2-3 Comparison of Morning Peak-Period Trip Volumes 
Originating in Southfield 

Southfield Study Destination Zone 
Data Source 

1965 TALUS Survey (Adjusted to 1975 
by Population Ratios) 

1975 Southfield Transit Alternatives 
Study (4) 

Difference (Talus Relative to Southfield 
Study) 

(1) Includes New Center destinations 

(2 ) Includes Dearborn destinations 

(
3

) Includes Detroit CBD 

68(1) 

1595 

708 

887 

69(2) 76(3) Total 

194 2242 4031 

550 2564 3822 

-356 -322 209 

(
4

) Derived from production/attraction trip matrix supplied by Goodell, Grivas 
and Associates; peaking factors based upon 1965 TALUS survey. 

2-9 



GM Transportation Systems 

Table 2-4 Comparison of Morning Peak-Period Trip Volumes 
Terminating in Southfield 

Southfield Study Origin Zone 
Data Source 

59 60 68 69 77 

1965 TALUS Survey (Adjusted to 1975 
1908 3396 1699 499 297 by Population Ratios) 

1975 Southfield Transit Alternatives 
955 2180 769 1526 78 Study (I) 

Difference (TALUS Relative to 
953 1216 930 r-1027 219 

Southfield Study} 

Total 

7799 

5508 

2291 

(I) Derived from production/attraction trip matrix supplied by Goodell, Grivas and 
Associates; peaking factors based upon 1965 TALUS survey. 

Table 2-5 Total BRT Demand 

Corridor Total Trips 

Southfield/Jeffries to C BD/NC 21,311 

Southfield/Jeffries to C BD/NC with West Jeffries 
26,370 

Extension 

Southfield to Dearborn 3,484 

Southfield to Dearborn with West Jeffries Extension 6,126 

Southfield/Jeffries Northbound to Southfield 2,400 

Southfield/Jeffries Northbound to Southfield with 
3,150 

West Jeffries Extension 
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3,0 GREENFIELD/SOUTHFIELD ALTERNATIVE ROUTES 

3.1 Alternative Treatment Matrix 

For the purpose of the Stage I investigation, the reserved-lane implementation suggested 
by SEMTA for the Jeffries Freeway was accepted without critical review. Alternative 
implementations were considered for the extension of the Jeffries corridor to Southfield 
and for the extension of this Southfield/Greenfield corridor to Dearborn. Because of 
differences in the roadway characteristics, current vehicular volumes, and the estimated 
number of BRT vehicles involved, the two possible routes were considered in three separate 
sections. In general, the northern section is in Oakland County; the middle section is in 
Wayne County north of the Jeffries Freeway; and the southern section is south of the 
Jeffries-Southfield Freeway (or Greenfield) intersection. 

3.2 Roadway and T raffle Characteristics 

3.2.1 Greenfield 

The northern section of Greenfield has five lanes from Thirteen Mile to Lincoln; seven 
lanes from Lincoln to Nine Mile; and six lanes with intermittent left-turn curb cuts in the 
median from Nine Mile to Eight Mile Roads. Parking is prohibited at all times, and the 
speed limit is currently 40 mi/h. The vehicular volume-to-capacity ratio generally ex­
ceeds unity and ranges from 0.97 to 2.53 according to the SEMCOG 1970 Highway 
Assignment Data File. This section of Greenfield is part of a rather extensive traffic 
signal progression network in Oakland County. The progression system includes Green­
field, Southfield, Coolidge, John R, Nine Mile, Ten Mile, Eleven Mile, Twelve Mile, 
and Fourteen Mile. 

The middle section of Greenfield extends from Eight Mile to the Jeffries Freeway, but the 
road exhibits similar roadway and traffic characteristics from Eight Mile to Warren. In 
this section, Greenfield is approximately 60 feet wide and has two traffic lanes and a 
parking lane in each direction. Parking is prohibited during the peak period. Left turns 
are currently prohibited during the peak period at major intersections, except that left 
tum lanes are provided at Fenkell, Grand River 1 and Schoolcraft. The Wayne County 
Road Commission has scheduled the construction of left-turn lanes at Seven Mile and 
McNichols in 1976. The current vehicular volume on this section of Greenfield is less 
than capacity (the volume-to-capacity ratio ranges from 0.58 to 0.94). Hourly traffic 
counts reported by DDOT indicate that the traffic flows during the morning and afternoon 
peak periods are very nearly balanced. The traffic signal controllers on this section of 
Greenfield are not interconnected, but several signal progression systems intersect Green­
field including the ones on Eight Mile, the Lodge Service Drive, Seven Mile, McNichols, 
Grand River, and Plymouth. 
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The southern section of Greenfield Road--from Warren to Michigan Avenue--is 72 feet 
wide, and the three southbound lanes are separated from the three northbound lanes by a 
median, Parking is restricted at all times, and the speed limit is 40 mi/h. Traffic vol­
ume on this section is below capacity. 

3.2 .2 Southfield 

The northern section of Southfield is similar to the northern section of Greenfield. South­
field is a 5-lane arterial from Fourteen Mile to Ten Mile and a 7-lane facility from Ten 
Mile to about Nine Mile where the Southfield Freeway begins. According to the 1970 
Highway AssigrJment Data File, the road operates significantly above capacity (the vol­
ume-to-capacity ratio ranges from 1.04 to 2.61). The speed limit is 45 mi/h, and park-
ing is prohibited at all times. The traffic signals on Southfield are port of a signal pro- (, 
gression network which has been implemented in this area of Oakland County. 

The middle and southern sections of Southfield are a 6-lane urban freeway which is cur­
rently operating near or above capacity in both directions during peak periods. The two 
sections are considered separately because the middle section is part of the Southfield/ 
Jeffries route serving the CBD and would accommodate up to 70 BRT buses in the peak 
hour, while the southern section serves only Dearborn destinations and would accommo­
date only about 9 buses in the peak hour. Although the same alternative implementations 
can be considered for both sections, the disparity in the number of buses to be accommo­
dated in the peak hour may suggest that different treatments be selected for the two 
sections. 

3.3 Evaluation of Alternative Treatments 

A total of 63 alternative implementations have been considered for the Southfield/Green­
field corridor. The alternatives include various combinations of free flow with or without 
traffic signal control (progression or pre-emption) and reserved lane operation with or 
without signal control. The alternatives have been evaluated on the bosis of five factors. 
The factors include the effect on other traffic in the corridor, the estimated BRT speed, 
the dependability of the BRT speed, the ease or cost of implementation, and safety. Hard 
criteria for evaluating alternatives have not been developed in this Stage I effort. How­
ever, an in-depth analysis of the effects on other traffic for selected priority treatments 
and the resulting operating speeds will be performed as part of the Stage II effort, 

Several of the 63 alternative implementations involve pre-emption of traffic signals by 
buses. This technique has been used with varying degrees of success in several areas 
including Dade County, Florida, and louisville, Kentucky. At least one manufacturer 
of pre-emption equipment claims that his system minimizes any adverse effect on cross 
traffic and only temporarily interrupts progressive traffic signals. However, if the num­
ber of buses approaches one per cycle, even temporary disruption is likely to have a 
significant impact on traffic flow on cross streets. In the case of the Southfield/Green­
field corridor, up to 31 buses ore expected to operate on the BRT route above Eight Mile 
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in the peak hour. As many as 70 buses per peak hour are expected to use the middle sec­
tion of the route. These volumes represent average headways of just under 2.0 minutes 
and 0. 9 minutes, respectively. 

The automobile and local bus volume on each of the major cross streets is at least as great 
as the volume on the alternative corridor routes. To improve the flow of this high cross­
town volume, signal progression systems have been established on ten of these major cross 
streets, as well as on Greenfield and Southfield in Oakland County. Thus, it is unlikely 
that the time saved by BRT patrons as a result of pre-empting traffic signals will exceed 
(or even equal) the delay experienced by other commuters crossing the corridor. There­
fore, signal pre-emption is not considered to be a viable alternative for BRT implementa­
tion in the Southfield/Greenfield corridor. 

Another category of alternatives includes reserving the normal flow curb lane for buses. 
This is not considered to be a viable alternative for line-haul operation. Since the lane 
would have to be shared with local buses and right-turning vehicles, an improvement in 
average speed over mixed traffic operation is questionable. Even curb cuts at major 
intersections would not be particularly effective because of the many mid-block turns into 
businesses and residences and because of the low average velocity of local buses due to 
accelerations and decelerations. In addition, parking violations would be quite disrup­
tive to the operation of the BRT system. For these reasons, reserving a curb lane for buses 
is not considered individually among the alternatives for each segment of the BRT route. 

The remaining 35 alternatives which are considered individually for the various BRT routes 
are summarized in Tables 3-1 through 3-5, shown later. Each alternative implementation 
is evaluated on the basis of six factors. The evaluation factors include the effect on other 
traffic along the route, the estimated average velocity over the segment 1 the dependa­
bility of the BRT travel time, the relative ease and cost of implementation, BRT ridership 
implications, and relative safety of operation. 

The alternatives For each potential BRT route were evaluated and the one or two most 
promising implementations for each route were selected. Then, these remaining alterna­
tives were compared, and the Final BRT route and implementation scheme was selected for 
the Stage I system sizing and costing effort. 

3.3.1 Most Promising Greenfield Treatment 

Four alternative implementations for the northern section of Greenfield are listed in 
Table 3-1. The alternatives include free flow under existing conditions, free flow after 
widening to seven lanes north of Lincoln, reserved center lane, and reserved inner lane 
(the normal flow lane next to the center lane). The free flaw alternatives would have 
very little effect on other traffic on Greenfield. Reserving the center lane for buses and 
car pools would require the elimination of all left turns along Greenfield from Thirteen 
Mile to Eight Mile Roads. This is a severe disadvantage, since access to the many 
residences, commercial centers, office buildings, and major east-west arterials along 
Greenfield would be seriously impaired. No center lane exists between Eight Mile and 
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Table3-1 BRT Implementation Alternatives, Greenfield Road- Thirteen Mile to Eight Mile 

~ EFFECT ON OTHER TRAFFIC 
SPEED OF IRT DEPENDABILITY OF SPEED EASE & COST OF RIDERSHIP IMPLICATIONS 

SAFETY 
(TRAVEL TIME) &. TRAVEL TIME IMPLEMENTATION (MODAL SPLIT) 

s 
s 

free Flow with s.igool progression Essentially none 26.4 mph 6RT vehicles affected by Ex'kt ing condition No advantage to aRT travel Relatively safe- no 
(11.4 mins) incidents and delays Low cost vs. car for this section weaving required 

-

Free flow with signal progressioo - Improve speed by relieving 31.4 mph BRT vehicles affected by Quite costly- must move No advaotoge to BRT buses Relatively safe -no 
widen rood north of lincoln congestion north of Lincoln (9.6 mind incidents and delays utility poles & hydrants; vs. cars for !his section of weaving required 

residential property must Greenfield 
be acquired. 

Rewrve center lone for buses Very little effect on through 35,8 mph lncidenh and delays do not low cost - special signing Exclu$ive lone provides Bus weaving required to 
and car pools with signal traffic. left turns would be (8.4 mins) affect exclusive land and lone striping required travel time advantage to access/egre$5 the BRT 
progression eliminated. Only delays in bus-weQve BRT. IQne 

area would Qffect BRT bus • 

..... 
Reserve inner lane with One lane removed from 35.8 mph BRT lone unaffected by Quite costly - must widen Exclusive lane provides Weaving by buses and 
progression general service. left turn (8 .4 mind incidenh in other Iones road north of lincoln travel time advantage to left turning autos 

traffic must cross BRT lone. Delays possible as a result Special signs required BRT 
of weaving left-turn cars Difficult to enforce 



GM Ttansoortatian Systems 

Nine Mile Roads. In order to build one, street lights and drains would have to be re­
located. These disadvantages can be circumvented by the fourth alternative--reserving 
the inner, normal flow lane. In this case, left turns could be accommodated, but left­
turning vehicles would have to cross the reserved lane to access the left-turn lane. This 
alternative has the disadvantage of removing a traffic lane from a heavily traveled 
arterial. 

The estimates of average BRT speed are based on a number of automobile speed runs and 
several assumptions. The average of four automobile speed runs on this section of Green­
field (two southbound in the morning peak and two northbound in the evening peak) is 
26.4 mi/h. Since tbe BRT vehicles are assumed to make no intermediate stops once they 
enter the main BRT route, this speed is taken as the estimated BRT speed for free flow on 
this section of Greenfield. Widening Greenfield to seven lanes would relieve some of 
the congestion, but the road would still operate near capacity. It is assumed that adding 
another lane would result in a 5 mi/h increase in the average speed of all traffic, The 
estimated BRT speed for this alternative is 31.4 mi/h, According to the actual experience 
of the "Orange Streaker," a reserved lane bus priority implementation using traffic signal 
pre-emption on Seventh Avenue in Dade County, Florida, a 14 percent increase in operat­
ing speed can be attributed to reserved lane operation. Therefore, the estimated average 
speed for the reserved lane alternatives on this section of Greenfield Road is 35,8 mi/h. 

All four of the alternatives are expected to produce dependable BRT travel times. How­
ever, a reserved lane isolates the bus from the effects of traffic delays due to incidents, 

The first alternative takes advantage of traffic engineering improvements already institu­
ted by the Oakland County Road Commission, and it can be easily and inexpensively 
implemented. Widening Greenfield is a very costly alternative because right-of-way 
would have to be acquired, and utility poles and fire hydrants would have to be relo­
cated, Widening is required not only for the second alternative, but also for the fourth 
alternative. Since Greenfield has only two traffic lanes in each direction north of 
Lincoln, another traffic lane would have to be added before one could be reserved for 
buses and car pools. 

The two free flow alternatives provide no travel time advantage for BRT vehicles over 
the automobiles, while the reserved lane alternatives do provide an advantage for BRT 
vehicles. This advantage would tend to increase the proportion of commuters who choose 
BRT over competing modes of travel in the corridor, 

All of the alternatives are relatively safe, although the reserved lane treatments do 
require the bus to weave across other traffic, 

The first alternative--free flow with the existing signal progression system--is recom­
mended for this section of Greenfield. Although the other alternatives result in higher 
average speeds, the expense of widening Greenfield is considered to be prohibitive, 
and the elimination' of left turns from Greenfield is unreasonable. 
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Table 3-2 summarizes the implementation alternatives for the middle section of Green­
field Rood from Eight Mile to Warren Avenue, The ten alternatives that are considered 
include the following: 

o Free flow with and without signal progression 

o Reserved center lane with and without signal progression 

o Reserved fourth lane (reversible) with and without signal progression 

• Free flow on a reversible fourth lane with and without signal progression 

The first alternative listed in Tobie 3-2 is to operate the BRT vehicles in an express mode 
with no priority treatment. Although this alternative would probably result in consistent 
trip times and would hove little effect on other traffic, the average BRT speed would be 
low. The average of four automobile speed runs on this section of Greenfield (two south­
bound in the morning peak and two northbound in the evening peak) is 22.7 mi/h. Since 
from 40 to 70 buses per hour are expected to operate in the peak hour on this section of 
the route, some form of priority to increase the average speed of the buses is warranted. 

The delay experienced at traffic signals could be reduced by installing a signal progres­
sion system. This would benefit not only BRT travel but also local buses and automobile 
traffic in the peak direction as well. According to the Highway Capacity Manual, an 
average velocity af 25 mi/h can be maintained on a street having good signal progression 
which operates at a volume-to-capacity ratio of 0.8 and has a speed limit of 35 mi/h. 
Because maintenance responsibility for the traffic signals on Greenfield is split between 
Detroit DOT and the Wayne County Rood Commission, and because Greenfield crosses 
several existing progression systems, close coordination between the two agencies would 
be required, The signals on Greenfield could be synchronized and coordinated with the 
systems on the east/west and radial streets using network analysis techniques. 

Another alternative for this section of Greenfield is to restripe the road delineating five 
12-foot lanes and to reserve the center lane far BRT vehicles and car pools. This is a 
rather easily implemented and inexpensive alternative which gives a clear priority and 
travel time advantage to high occupancy vehicles. However, it requires that all left 
turns be eliminated from Greenfield during peak periods except at major intersections 
where the road has been widened to provide a left-turn lane. In these areas, left-turning 
vehicles would be required to cross the reserved lane to access the left-turn lane, Pos­
sibly a more severe disadvantage of this alternative is thot parking must be prohibited ot 
all times. Some parking could be provided by paving the easement between the street 
and the sidewalk, as has already been done in some areas, 

Another obvious effect of reserving a lane for high-occupancy vehicles is the reduction in 
the capacity of the road to accommodate low-occupancy vehicles, Since Greenfield 
currently operates below capacity 1 this is not a serious penalty. According to the SEM­
COG 1970 Highway Assignment Data File, the capacity of this section of Greenfield is 
about 2250 vehicles per hour in each direction. Since the maximum hourly volume is 
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Table 3-2 BRT Implementation Alternatives, Greenfield Road- Eight Mile to Warren 

--'-

~ 
SPEED OF aRT s DEPENDABILITY OF SPEED EASE & COST OF RIDERSHIP IMPUCATIONS 

EFFECT ON OTHER TRAFFIC (TAA VEL TIMf & TRAVEL TIME IMPLEMENTATION (MODAL SPLIT) SAFElY 

s TO JEFFRIES) 

Free Row with no priority None - rood operates under 22.7 mph BRT affected by incidenh Present usage No time advantoge for BRT No special sofoty pcob-
capac:ity (11.9mlns) in mixed traffic stream Minlmoi cost aver auto lems or benefits 

Free flow with traffic signal Peak direction auto speed 25 mph BRT affected by incidents Difficult to implement. No time advantage for BRT No special safety problems 
f>Togression improved (10.8 mins) in mixed traffic stream Coordi:notlon with ODOT & over auto or benefits 

Wayne County RCCld Com-
mission required. Must be 
integrated with existing 
progression systems. 

Reserve center lane (redrlpe Prohibit left turns during 26 mph BRT vehicle$ in e:xclusive Not difficult. Restriping & Time savings to 8RT patrons • ~es must weave to enter 
for 5 12-foot lanes) peak periods except where (10.4 min) lane not affected by incl- dgning required. Not too BRT has advantages over lone. No weaving re-

left-turn lane i5 provided & dents in mi:xed traffic e:xpenslve. auto. quired to exlr onto 
eliminate parking at all Jeffries in a.m. 
times 

Reserve center lane with signal Prohibit peak period left 28.5 mph BRT vehicles in e:xcludve Exclusive lane not difficult Time savlf19$ to IRT patrons. Buses mU:ot weave to enter 
progression turns e:xcept where left-tum (9 .5 min:;} lane not affected by inci- to 1mplement. Progrenian BRT has advantages over & exit lane. No weaving 

lane Is provided & eliminate dents In mi:xed traffic. syUem difficult to imple- auto. required to e:xh onto 
parking. Peak direction auto Progression aids depen- ment because of CfOiliing Jeffries In a.m. 
speeds slightly improved. dabllity. progreuion system. 

Reserve inner lone (stripe for No left turns during peak 26 mph SRT vehicles unaffected by Not difficult to implement. Time savings to BRT patrons AutO!i mus.t weave across 
6 Iones, 10 feet wide) periods e:xcept where center {10.4 min) incidents In mi:xed traffic May be difficult to enforce. bus lane to enter/ exit cen-

lane h provided. Parking Signing & striping required. ter lane. No weaving by 
allowed off-peak. Capacity buses to exit onto Jeffrie5 
decrease In peak direction. in a.m.' 

Reserve inner lone with signal Peak direction auto speeds 28.5 mph DRT vehicles unaffected by Difficult to enforce & to in- Time savings to an patrons. Autos must weave across 
progreuion Improved over previous alter- (9.5 mins) Incidents in mi:xed traffic. stall progrenion due to crou bU$ lane to enter/e:xlt 

native. No left turns dudng Progression aids dependa- proareuion syUem. Special center lone, No wet~ving 
peak periods except where bility. signing & striping requii'ed. by buses to exit onto 
center lane is provided, Pork Jeffries In a.m. 
ing allowed off-peak. Capo-
city decrease in peak direc. 



Table 3-2 BRT Implementation Alternatives, Greenfield Road- Eight Mile to Warren ~ontinued) 

~ EFFECT ON OTHER TRAFFIC 
SPEED OF BRT DEPENDABiliTY OF SPEED EASE & COST OF RIDERSHIP IMPLICATIONS SAFETY (TRAVEL TIME) & TRAVEL TIME IMPLEMENTATION (MODAL SPLIT) s 

Reserve inner lane with 4 lanes Prohibit leFt turns during peak 26 mph BRT vehicles unaffected by Striping & signing required Should favor sn. Time Weaving by buses to enter 
In peok direction (strip for 6 periock. Parking allowed off- (10.4 min) incidents EC$y to enforce advantage over autO$. lane. No weaving by buses 
10-foot lanes) peak. Peale direction copa- to exit on Jefrties in a.m. 

city lhlintafned, Othe< HeCJd-on collision donger. 
direction capacity reduced. 

Reserve inner lone with 4 Iones Prohibit left turns during peCik 28.5 mph BRT vehicles unaffected by Striping & dgning required, Time advantage over Gutos Weaving by buses to enter 
in peok direction & signal periods. Parking allowed off- (9.5 mind incidents. Progression aids Easy to enforce. Progression lone. No weaving by buses 
progression peak. Peak direction capacity dependability. system difficult to Install. to exit on Jeffries in a.m. 

maintained. Peak direction Head-on collision danger. 
auto speed improved. Other 
direction c~:~pacity reduced. 

Free Row with 4 lanes in peak Prohibit left turns during pe~:~k 25 mph Diversion from other peak Striping & signing required No time advantage over Inner lanes change direc-
direction periods. Parking allowed off- (10.8 mlns) direction routes may cause Not difficult to implement autO\I on same route tlon. Danger of collision 

peak. Pe~:~k direction copocity congestion of 4 lanes & during transition. 
increQ$0d, Other direction slow llU vehlc les 
c~:~paclty reduced, 

free flow with 4 l~:~ne'5 In peak Prohibit left turns during peak 27 mph Diversion from other pe~:~k Striping & dgning required No time advantage over Inner lanes change direc-
direction with signal progression periods. Padclng allowed off- (10 mind direction routes may cause Difficult to install progres- autos on same route tion. Danger of collision 

peak. Peak direction eapgcity congestion of 4 lanes & sian system across other during transition. 
increased, Peak direction auto slaw BRT vehicles progression systems 
speed i mpraved. Other direc-
tlon capacity reduced. 
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usually about 1200 to 1300 vehicles per hour in each direction, existing traffic could be 
adequately served on the remaining unreserved lanes even if the number of high occupancy 
automobiles which could use the reserved lane were quite low. 

The average BRT speed estimated for this alternative as indicated in Table 3-2 is 26 mi/h 
(28.5 mi/h when the reserved lane concept is combined with signal progression). These 
speeds represent a 14 percent increase over the free flow estimate and reflect the Dade 
County experience with reserved bus lanes. 

The next set of alternatives listed in Table 3-2 calls for striping this section of Greenfield 
for six 10-foot lanes and reserving the inner lane for buses and car pools. These alterna­
tives (one with existing traffic signal control and the other with signal progression) result 
in similar effects on other traffic and similar advantages for BRT operation as the previous 
alternatives. Left turns--at least in the direction of BRT bus flow--must be prohibited 
except where left-turn lanes are provided at major intersections. As before, vehicles 
must cross the reserved lane to access the left-turn lane. Parking can be permitted during 
off-peak periods in this case, since two lanes would remain for traffic flow in each direc­
tion. These alternatives also provide a travel speed advantage to BRT buses and can be 
implemented relatively inexpensively. 

The remaining four alternatives all involve striping Greenfield for six 10-foot lanes and 
using four lanes for traffic flow in the BRT flow direction. These alternatives share the 
same critical disadvantage. They require that oil left turns from Greenfield be prohibited 
during peak hou.rs. Since this is contrary to the current policy of the Wayne County Rood 
Commission to foci litote left turns by providing left tum Iones at mile-rood intersections, 
these alternatives ore not considered to be acceptable. 

Based primarily on the adverse effects on other traffic in the corridor, the ten alternatives 
for this section of Greenfield hove been reduced to two promising implementations--free 
flow with traffic signal progression and reserved inner lane operation with signal progres­
sion. The reserved lane alternative would more adversely affect the level of service 
provided to other traffic on Greenfield, but it would result in more dependable and foster 
BRT service. The estimated BRT speed for the reserved lone alternative is 28.5 mi/h 
while that for free flow is 25 mi/h. These estimated speeds represent a difference in 
travel time for a BRT trip from Eight Mile to the Jeffries Freeway of 1.3 minutes (10.8 
minutes for free flow versus 9.5 minutes for reserved lone). 

Greenfield, between Warren and Michigan, is o wider road (72 feet) with a median, 
Therefore, in addition to the free flow and reserved inner lane alternatives, a new median 
lane exclusively for buses and carpools con be considered. A summary of the six alterna­
tives that were considered for this section is included in Table 3-3. Since this section of 
Greenfield currently operates below capacity, any of the alternatives con be implemented 
without seriously affecting other traffic. However, the expense of constructing o new 
lone in the median cannot be justified in view of the excess capacity of the rood and the 
limited number of buses expected to use the facility--about nine in the peak hour. If on 
existing lane were reserved, curb cuts in the median would be required so that left turns 
could be accommodated without blocking the reserved lane, Left-turning vehicles would 
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Table 3-3 BRT Implementation Alternatives, Greenfield Rood- Warren to Michigan Avenue 

~N SPEED OF 8R.T DEPENDABILITY OF SPEED EASE & COST OF RIDERSHIP IMPLICATIONS RS EFFECT ON OTHER TRAFFIC (TRAVEl TIME) & TRAVEl TIME IMPLEMENTATION (MODAL SPliT) SAFETY 
A 

Free~ flow None - road operates under 26.7 mph BRT bu~s subjtoct to all Existing condition No di$tinct Ume odvcm- No distinct safety advantage 
capacity (4.5 mins) delays of normal traffic low cost tage to BRT or disadvantage. 

Free flow with progress! Oil Auto speed increased with bus 31.4 mph BRT buses subject to delays Few signals involved No distinct time odYon- No dhtinct safety advantage 
speed (3.8 mins) of mixed traffic Coordination with Michigan tage to BRT or disadvantage 

Avenue system required 

Reserve inner lane Removes capociry from peak 30.4 mph Exclusive lane isolates BRT Requires signing & striping Travel time advantage No particular safety prob-
direction. Curb cuts & shared (4.0 mim) bus from mixed traffic Enforcement difficult over autos fern. Nat difficult to enter 
status of lone required to per- problems lone. f..i\ay be difficult to 
mit left turns. exit. 

Rererve inner lane with Removes capocity from peak 35.8 mph Exclusive lane Isolates BRT Requires signing & striping. Travel time advantage over No particular safety prob-
progrenioo direction. Curb cuh & ~ared (3.4 min) buses from mixed traffic Progression must be coordi- autos lem. Not difficult to enter 

status of lone required to per- problems noted with Michigan Avenue lane. May be difficult to 
mit left turns. progression system exit. 

Enforcement difficult 

Rererve new median lane for hoses N~e 31.7 mph BRT vehicles isolated from Very costly; requires con- BRT less travel time than Weaving necessary by buses 
and car pools (3.8 min) remaining traffic. struction of new lane. auto 

Must relocate lights. 

Reserve new mediQil lone with Awto speed increased by signal 37.3 mph BRT vehic:les isolated from Crutly, required coostructioo BRT leS$ travel time than Bures most weave to enter 
progression progression (3.2 min) remoining troffi<: of new lane. Must relocate owto lane 

lighh & coordinate with 
Michigan Avenue pwgre5:5.ion 
system. 
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cross the bus lane to access the curb cuts. Enforcement of the priority status of the lar1e 
would be difficult because of the small number of buses which are expected to use the 
exclusive lane. Since this section of Greenfield is currently below capacity and few BRT 
vehicles would be involved 1 free flow in mixed traffic with signal progression is the recom­
mended treatment for this southern-most section of Greenfield. 

3.3 .2 Most Promising Southfield Treatment 

The alternative BRT implementation schemes for Southfield were considered it1 two sections. 
The first section is Southfield from Fourteen Mile to about Nine Mile, where the freeway 
begins. The other section of the route is the freeway portion from about Nine Mile to 
Rotunda. The four alternatives which were considered for the northern section of South­
field are listed in Table 3-4. The alternatives include free flow under existing conditions, 
free flow after widening to seven lanes north of Ten Mile 1 reserved center lane, and re­
served inner lane. The first alternative--mixed traffic operation utilizing the existing 
traffic signal progression system--is a viable treatment which would result in a reasonable 
average speed and relatively consistent BRT travel times. The average of six southbound 
speed runs made in an automobile during the morning peak hour is 30.6 mi/h. Since 
Southfield currently operates above capacity, the average BRT speed, as well as the speed 
of other traffic on Southfield could be increased by widening the road to seven lanes north 
of Ten Mile. Right-of-way is available to accomplish this widening, and the project is 
part of the long-term plans of the Oakland County Road Commission. According to Oak­
land County Road Commission estimates, the cost of widening Southfield would average 
about $500,000 per mile from Ten Mile to Thirteen Mile and about $700,000 for the sec­
tion between Thirteen Mile and Fourteen Mile. It is estimated that a 5-mile per hour in­
crease in average velocity could be achieved by widening the road, Thus, the estimated 
average BRT speed for this alternative is 35.6 mi/h. 

Reserving the center lane for buses and car pools would result in an estimated 14 percent 
increase in average BRT speed over the previous alternative and would isolate the buses 
from delays caused by incidents in unreserved lanes. However, in order to implement this 
alternative, all left turns from Southfield would have to be prohibited during the peak 
periods. According to recent peak period Turning Movement Reports compiled by the Oak­
land County Road Commission, 3 to 4 percent of the vehicles on Southfield at Ten Mile 
and 5.5 to 5.8 percent of the vehicles on Southfield at Twelve Mile turn left. In addition, 
there are many mid-block left turns from Southfield to access businesses and apartment 
buildings. Considering the volume of these turning movements, the elimination of left 
turns from Southfield seems unacceptable. Therefore, reserving the center lane for buses 
ond cor pools is not a viable alternative. 

The fourth alternative listed in Table 3-4--reserving the inner lane for buses and car 
pools--retains the BRT speed advantage of the center lane alternative and accommodates 
left turns. Vehicles must, however, weave across the reserved lane to access the center 
left-turn lane. Since only two traffic lanes exist in each direction north of Ten Mile, 
Southfield would have to be widened to seven lanes in this area, Near Nine Mile, traffic 
in the left lane must exit to the Lodge Freeway, while the other lanes continue to the 
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Table 3-4 BRT Implementation Alternatives, Southfield Road- Fourteen Mile to Nine Mile 

~N RS EFFECT ON OTHER TRAFFIC SPEED Of BRT DEPENDABILITY OF SPEED EASE & COST OF RIDERSHIP IMPliCATIONS 

A (TRAVEL TIME) & IRA VEL TIME IMPLEMENTATION (MODAl SPliT) 

Free flow with signal progreuion Essentially none 30.6 mph Bu~s affected by mixed Existing condition No dhtinct advantage to 
(20.6 min) traffic delays & incidents low cost BRT over auto 

free flow with progres:;ion & Congestion would be reduced 35.6 mph Buses affected by delay & Widening cost is about Speeds of both auto & 
widen Southfield north ofT en above Ten Mile (17.7 min) incidents in mixed traffic $500,000/mile to 13 Mile, BRT increased. No 
Mile $700,000 for lost mile distinct BRT advantage. 

Reserve center lane with Through traffic; affec;:ted very 40.5 mph Buses isolated from other Signing 8. striping nec;:essary; Distinct adVQntoge to flU 
progression little except all left turn~ (15.6 min) traffic not expensive 

would be eliminated &om 
Southfield during peak periods 

Reserve inner lone with signal Con accommodate peak hour 40.5 mph Buses isolated from mixed Signing 8. striping required Advontbge to BRT 
progression left turns bot peak direction (15.6 min) traffic. However, left Rood must be widened north 

vehicles must cross reserved turn autos must cross lone ofTen Mile 
lone to occen center left-
turn lone. 

SAFETY 

No particular 1ofety hazards 
or benefits 

No particular benefits or 
haz:ord$ 

Buses must weave to enter/ 
exit lane. Increased 
probability of sideswipe 
ocddents. 

Weaving by autos ocron 
BRT lone to make left turns 
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Southfield Freeway, Therefore, the exclusive lone would have to be discontinued near 
Ten Mile to allow buses to weave over to the right lanes and to allow automobiles to 
access the Lodge Freeway. 

Enforcing the priority use of the lane by high-occupancy vehicles would be difficult be­
cause low-occupancy vehicles would be allowed to cross the lane to make left turns and 
only about 31 buses are expected to operate on this section of the rout-a during the peak 
hour. 

Table 3-5 lists the alternatives for the southern portion of the Southfield route from Nine 
Mile to Rotunda. The eleven alternatives include free flow and reserved lane operation 
on the freeway, widening the freeway, and various service drive implementations. The 
four alternatives which utilize the Southfield service drive were all found to be unsatis­
factory for several reasons. The service drive is not a through street, but it is primarily 
an access road on which many weaving and turning movements occur. In many locations, 
the freeway exit ramps have the right-of-way, and the northbound service drive is dis­
continuous at Chicago Road. The average BRT speed on the service drive is likely to be 
quite low. The average of three automobile speed runs on the southbound Southfield 
service drive in the morning peak hour was 18.7 mi/h. Even if BRT vehicles were given 
the right-of-way over the freeway exit ramps in an exclusive lane an the service drive 
and the traffic signals were made progressive, the average speed is estimated to be only 
31 mi/h. 

Another alternative, which is included for completeness, involves construction of an 
exclusive bus lane elevated above the freeway median, Although this alternative would 
result in very high BRT speeds and dependable travel times, it would be prohibitively ex­
pensive. Right-of-way would probably be required for access/egress ramps, and the 
interchange with the Jeffries would be particularly difficult and expensive to construct. 
This alternative obviously could not be implemented quickly. 

Three alternatives which require the Southfield Freeway to be widened to eight Iones ore 
also included in Tobie 3-5 for completeness. Although right-of-way appears to be ovoi 1-
oble between major intersections, the bridges over the freeway would hove to be recon­
structed. These alternatives are also prohibitively expensive and ore not easily or quickly 
implemented. 

The remaining alternatives for the freeway portion of the Southfield route include free 
flow in mixed traffic and reservation of an existing lone on the freeway for buses and 
car pools. The free flow alternative is a low-cost, easily implemented alternative which 
provides o reasonably short BRT travel time over this section of the route. The average 
of six automobile speed runs on the southbound Southfield Freeway during the morning 
peak hour is 36.7 mi/h. However, the variation in the overage velocity due to chang­
ing traffic conditions is relatively great. The overage velocities recorded during the six 
speed runs vary from 30 mi/h to 49 mi/h. This variation represents o difference of 4.2 
minutes in the travel time from Nine Mile to the Jeffries Freeway (10.8 minutes for 30 
mi/h versus 6,6 minutes for 49 mi/h). This variation is about 9 percent of the total 
travel time Foro representative BRT trip from northwest Detroit to the CBD. 
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free flow on Southfield Freeway 

Re~ve left lane on freeway 

Free flow on widened freeway 

Reserve left lone on widened 
freeway 

Reserve right lone 

Reserve right lone on widened 
freeway 

Table 3-5 BRT Implementation Alternatives, Southfield Rood- Nine Mile ta Rotunda 

SPEED OF BRT DEPENDABILITY OF SPEED EASE & COST OF RIDERSHIP IMPliCATIONS 
EffECT ON OTH(R TRAFFIC (TRAVEl TIME & TRAVEl II ME IMPlEMENTATION (MODAL SPLLT) 

TO JEFFRIES) 
---· 

Other t;affic would be, delayed 36,7 mph large variooco in average low cost No distinct advantage to 
somewhat due Ia presence of (8.8 mins) speed; ronge: 30 to 49 mph Existing condition. Exclusive BRT 
bu$eS bus romos could be coo-

structed. 

Freeway now over COPQCity 46 mph BRT lone isolated from mixed Rela~ively low cost. Signing Definite transit idtmtity to 
using oil lanes. Severe con- (6,7 mind traffic & oncoming traffic- &. striping required. BRT 
gedion when lane for BRT median barrier 
removed from mixed traffic. 

Initially all traffic would move 42 mph BRT vehicles affected by de- Very expensive 3. difficult to No soecific benefit to BRT 
more fredy. However, volume (7.7 mins) lays due to incidents on implement. Right-of-woy vehicles over other 
would probably increase to freeway not available in some areas. vehicles on same route 
capacity of 8 Iones llddges would have to be 

rebuilt. 

Capacity &. speed int::reosed i11 48 mph BR.T lone unaffected by mixed Very expensive, difficult to Would speed BRT vehicles 
off-oeok direction. Speed 1 (6.7 mins) traffic t::onditiom imple100nt. Bridges would relative to autos 
t::opoc:ity in peak direction hove to be rebuilt. Right-of-
remains the same. way required in some areas. 

More difAt::ult for non-BRT 42 mph BRT vehicles affected by low c~nt; striping ~signing BRT vehicles somewhat 
traffic to enter 8.. exit. Must [1.7 min) merging & dem~rging traffic ne~.:essary. Enforcement very foster thQll mixed traffic 
~.:ross exdusive lane. Traffic difficult. 
slowed due to remov<;~l of 
mixed traffic lone. 

Should not affect traffic on 45 mph BRT vehides affected by Very expensive & difficult to aRT vehicles somewhat 
freeway. However, weaving (1.1 min) entering & exiting traffic implement. Bridges would foster than rnixed troffic: 
required to cross BRT lone. have to be rebuilt. Right-of-
No mixed traffic ~:opodty way required in some areas. 
decrease. Difficult to enfort::e. 

SAFETY 

No distinct safety problems 
or advantages 

Buses must weave across 
traffic to enter & exit re-
served lane except at 
Southfield Road 

No distinct problems or 
advantages relative to other 
traffic 

Buses must weave across 3 
lanes of traffic to enter & 
exit exclusive lane. 

Not safe. All entering & 
exiting traffic required to 
cross ex~.: lusive BRT lane. 

Nat safe. All entering & 
exiting traffic required to 
t::ross exclusive BRT lone. 
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Table 3-5 BRT Implementation Alternatives, Southfield Road - Nine Mile to Rotunda ~ontinued) 

~N SPEED OF BRT DEPENOASILITY OF SPEED EASE & COST OF RIOERSHIP IMPLICATIONS 
ORS EffECT ON OTHER TRAFFIC (TRAVEL TIME & TRAVEL TIME IMPLEMENTATION (MODAL SPLIT) 

SAFETY 
s TO JEFFRIES) 

Elevated median bu~ lone N~e 55 mph BfU traffic completely Very expensive, difficult to Strongly favor BR.T modal Very 5afe. Vehicles in 
(5.6mim) isolated implement. Ramps to lane sPlit. Very efflcient, elevated lcme completely 

must be constructed, Tow dependable service. irolated. 
vehicles must always be avoll-
oble, 

free flow on Southfield Service Buses would somewhat delay 18.7 mph Service drive slow; many Discontinuity at Chicago Rd. Time di$1ld'IOntoge to BRT. Unsafe. T 00 many weaving 
Drive auto lfaffic {17 .2 mins) weaving &. turning movements (northbound), bridge required Auto on Southfield much & turning movements oo 

potential delays over RR track5. Freeway exit faster. service drive. 
ramps hove right-of-way in 
,orne locotioos. 

Free flow on Southfield Service Buses would somewhot delay 22 mph Many weaving & turning Dhcontinuity at Chicago Rd. Auto travel on Southfield Not safe. Too many 
Drive with signal progression auto traffic. However, pro- (14.6 min,) movements, potential (nbound): bridge required over faster than Bin. Modal weaving & turning move-

gressioo would help autos, tao. delays RR tracks. Freeway exit ramps split would favor autos. menh on service drive. 
have right-of-way in some Ia-
cations. Coordination with 
exhting progression systems 
required. 

Re$erved right lone on Southfield Very detrimental to other 27 mph lnterfer~~:nce from right turn- Not advisable - service drive Auto travel on Southfield Not very safe. Too P'ICiny 
Service Drive traffic which would be forced (11. 9 mins) ing vehicles & local buses has only 2 Iones; poor proc- faster than BRT, MCK!al weaving & turning move-

into on! y one lone, will limit average speed & tice to reserve 1 of 2 lanes split would favor autos. ments on service drive. 
cause delays. far transit, freeway ramps 

have right-of-way in $Om& 
locaHoos, 

Reserve right lone on Service Very detrimental to other 31 mph Interference from right turn- Service drive 2 lanes; poor Auto travel an Southfield Not very safe. Too many 
Drive with signal progression traffic which would be forced (10.4 mins) iog vehicle$ & local buses practice to reserve I of 2 faster than 8RT. Modal weaving & turning move-

into one lane will limit overage speed & Iones for transit, Freeway split would favor autos, meots on $ervice drive. 
cause delays. ramps have right-of-way in 

some locations. 
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The variation in travel time as well as the travel time itself could be reduced by reserving 
an existing lane an the Southfield Freeway for buses and car pools. This alternative 
could be implemented quickly and relatively inexpensively. Signing and possibly some 
pavement markings would be required to identify the reserved lane. 

In order to acknowledge consideration of all possible alternatives, Table 3-5 includes 
the alternative of reserving the right lane for priority use by buses and car pools. This 
possibility exhibits several critical disadvantages. All traffic entering or exiting the 
freeway would have to weave across the reserved lane. This would result in a potentially 
unsafe condition for buses, limited speed advantage, and very serious enforcement prob­
lems. For these reasons, reserving the right lane for buses and car pools is not an accept­
able alternative. 

A definite speed advantage and isolation from the effects of other traffic would result 
from reserving the left lane for buses and car pools, This alternative, however, is not 
without serious disadvantages. It would be necessary for buses to weave across two lanes 
of traffic to enter and exit the reserved lane, Since the freeway currently operates above 
capacity, this weaving maneuver is likely to be quite difficult for car pools as well as for 
buses, especially when one traffic lane is removed from general service. 

Weaving to and from a reserved lane on Southfield may be particularly objectionable and 
hazardous because this segment of the route is relatively short, Only about 36 percent of 
the buses which use this portion of the route to access the Jeffries travel the maximum 
5.5 miles, Approximately 35 percent of the buses which enter the Jeffries from Southfield 
travel 2.5 miles or less on the Southfield Freeway. If a half-mile is required for a bus to 
weave across two lanes of congested freeway traffic, then buses entering the Southfield 
Freeway at McNichols will travel on the reserved lane for only 1.5 miles. 

Another criticism of reserving a lane on Southfield involves the equity of removing a lane 
from a heavily traveled cross-town freeway to benefit primarily CBD oriented traffic. 
Many current users of the Southfield Freeway who would be inconvenienced or displaced 
from that facility if a lane were reserved are nat destined for the CBD or New Center and 
could not benefit from BRT service, 

One possible justification for reserving a normal flow lane on an already congested free­
way might be that on increase in the number of people moved by the facility results from 
reserving a lane for the exclusive use of high-occupancy vehicles, In order to estimate 
the increase in utilization and the number of people displaced from the freeway 1 current 
volume and the vehicle occupancy distribution must be determined. Figure 3-1 shows the 
average week-day volume on the Southfield Freeway in the spring oF 1973, The figure 
indicates that the southbound volume on the segment from Schoolcraft to the Jeffries 
Freeway, For example, is 6210 vehicles in the morning peak hour (7:00 to 8:00a.m.), 
The occupancy distribution far Southfield is not available. However, the average distri­
bution For the Ford, John Lodge, and Jeffries Freeways is available.* This occupancy 

*"Feasibility Study of Reserved Bus-Car Pool Lanes For Jeffries Freeway (1-96)," 
SEMTA, June 1975. 
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distribution and the results of applying it to the Southfield Freeway volume are summarized 
in Table 3-6. I 

These 6210 vehicles are not distributed evenly over the three southbound lanes, The 
Highway Capacity Manual gives an average volume distribution by lane upstream of on­
ramp junctions. This distribution for Southfield is shown in Table 3-7. The Highway 
Capacity Manual figures result in an unreasonably high volume for Lane 3. Therefore, 
the distribution was modified as shown in the last column of Table 3-7. 

Based on these data, the effect of reserving a lone for buses and car pools on the utiliza­
tion of the freeway in terms of the number of vehicles and persons accommodated in the 
peak hour can be determined. Table 3-8 summarizes the estimated change in freeway 
utilization if one lane is reserved for the exclusive use of buses and automobiles with 
three or more occupants. The table indicates that even though the reserved lane is 
extremely under-utilized, this reserved lane concept results in a 10.4 percent increase 
in the number of persons moved in the peak hour. 

The table shows that although more persons are moved on the freeway, fewer vehicles are 
accommodated. The number of vehicles and persons displaced from the freeway must be 
estimated to assess the effect of the reserved lane an alternate routes in the corridor. The 
difference between the number of automobiles accommodated by the freeway at this check 
point with and without the reserved lane is 2013. Although Southfield is primarily a 
cross-town route, a number of vehicles on the freeway are destined to the Detroit C BD via 
Grand River and the Jeffries Freeway. Some of these automobile occupants will divert to 
BRT thus reducing the number of vehicles which must use alternate routes after being dis­
placed from Southfield. In order to estimate this number of vehicles, it was estimated 
that 300 autos turn left on Grand River after exiting from the southbound Southfield Free­
way. It was further estimated that 200 of these autos are destined for the Detroit CBD. 
Since the BRT modal split for CBD trips is about 50 percent, it is assumed that the occu­
pants of 100 of these automobiles will be diverted to the BRT system, Therefore, a total 
of 1913vehicles or 2257 persons* are displaced from the freeway (at this checkpoint) and 
must either form car pools or be accommodated by surface streets in the corridor. A !though 
the alternate routes, Evergreen and Greenfield, are currently operating less than capacity, 
severe congestion would probably result if this additional volume were to be accommodated. 

According to Tobie 3-6, the total number of vehicles having twa or more occupants which 
pass this checkpoint is 1243. Since the maximum number of BRT vehicles expected to 
use Southfield in the peak hour is 70, a reserved lane could easily accommodate buses 
and automobiles having two or more occupants. Table 3-9 shows the estimated freeway 
utilization if two-occupant car pools ore permitted to use the reserved lane. The data 
indicate that this condition results in a 28.4 percent increase in the number of persons 
moved past the checkpoint on the freeway. 

* Assuming 82 percent of the vehicles have one occupant and 18 percent have two 
occupants. 
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Table 3-6 Auto Occupancy Distribution on Southfield Based on 
Ford, John Lodge, and Jeffries Freeways 

Auto Distribution 
Number of Vehicles Number of People 

Occupancy (%) 

1 80 4967 4967 

2 17 1056 2112 

3 1. 9 118 354 

4 .8 50 187 200 

5+ .3 19 95 - -- --
Total 100 6210 7728 

Table 3-7 Average Volume Distribution by Lane for Southfield 

Per Highway Per Highway Modified for 
Lane Capacity Manual Capacity Manual Southfield 

(%) (Vehicles) (Vehicles) 

I 80 1739 1910 
(Curb Lane) 

2 34 2111 2100 

3 38 2360 2200 -- --
Total 6210 6210 

3-19 



GM Transportation Systems 

Tobie 3-8 Freeway Utilization with Lone Reserved for Buses and 
Cor Pools with Three or More Occupants 

Existing Conditions Reserved Lone ( 3 + occupant cor pools) 
Lone 

Vehicles Persons Vehicles Persons 

1 1910 2377 1910 2254 

2 2100 2613 2100 2478 

3 (autos) 2200 2738 187 649 

3 (bus) 70 . 3150 

Total 6210 7728 4197 auto + 8531 
70 bus 

Tobie 3-9 Freeway Utilization with Lone Reserved for Buses and 
Cor Pools with Two or More Occupants 

Existing Conditions Reserved Lone (2 +occupant cor pools) 
Lone 

Vehicles Persons Vehicles Persons 

1 1910 2377 1910 1910 

2 2100 2613 2100 2100 

3 (autos) 2200 2738 1243 2761 

3 (bus) 70 3150 

Total 6210 7728 5253 auto + 9921 
70bus 
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The number of single-occupant vehicles displaced from the freeway (less the 100 vehicles 
which are assumed to divert to the BRT system) is 857. If a reasonable number of these 
persons formed new car pools, the surface streets in the corridor may be able to accommo­
date the increased volume without experiencing severe congestion. 

The effect of reserving a lane for high-occupancy vehicles must be evaluated for each 
segment along Southfield. Although BRT vehicles may not operate on Southfield south 
of the Jeffries, it may be necessary to extend the reserved car pool lane to Michigan 
Avenue. An exclusive lane which terminates at the Jeffries would provide little incen­
tive for motorists on Southfield to Form car pools since the freeway is actually more con­
gested south oF the Jeffries during the morning peok. In addition, serious enforcement 
problems may result from trying to convert a northbound lane from general use to a priority 
status at an intermediate point such as the Jeffries Freeway. On the other hand, in the 
absence of high-occupancy transit vehicles, the utilization of the freeway in terms of the 
number of persons moved per hour is reduced as a result of reserving a lone for car pools. 
The data in Table 3-9 indicate that a 12 percent reduction in the number of persons moved 
on the freeway would result from reserving a lane for car pools in the absence of BRT 
patronage. 

An increase in the number of persons moved in the peak hour may not, by itself, be suf­
ficient justification For reserving a lane for multi-occupancy vehicles. Total travel time 
in the corridor is another important consideration which may have to be addressed. The 
calculation of total travel time ond relative delay resulting from various priority treat­
ments is a complex problem involving many factors. The net decrease in travel time 
achieved by high-occupancy vehicles must be determined by considering the cruise speed 
of vehicles in the reserved lane ond delays associated with accessing the freeway and 
weaving to and from the reserved lane. Several factors must be cons ide red in determin­
ing the net increase in travel time experienced by the occupants of non-priority vehicles. 
The cruise speed an the unreserved lanes will be reduced due to the increased volume and 
the weaving movements of high-occupancy vehicles. The increased volume on the un­
reserved lanes will also cause increased delays at freeway entrance and exit ramps. In 
addition, some vehicles will be displaced entirely From the freeway and forced to use 
surface streets. Finally, the current users of surface streets will be delayed due to the 
increased volume on these streets. 

In conclusion, all but two of the eleven BRT implementation alternatives for the freeway 
portion of Southfield listed in Table 3-5 have been eliminated from further consideration. 
The two alternatives that remain ore running free flow in mixed traffic on the freeway and 
reserving o lone on the freeway for buses and automobiles with two or more occupants. 
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4.0 SKETCH PLANNING 

4.1 Route Selection 

A Iorge number of BRT implementation alternatives has been considered. The result of 
the analysis reported in Section 3.0 has been to eliminate all but one or two of the most 
promising alternatives for the two potential BRT routes. Those remaining alternatives will 
be reviewed and further evaluated. Finally, the BRT route and implementation which has 
been selected for the purposes of preliminary sizing and costing will be described. 

A summary of the most promising BRT implementation alternatives for the Southfield/ 
Greenfield corridor is presented in Table 4-1. The recommended alternative for the 
northern section of Southfield is free flow with mixed traffic after widening Southfield to 
seven Iones north of Ten Mile. The best alternative for the freeway portions of the South­
field route appears to be free flow, although reserving the median lone for the exclusive 
use of buses and automobiles with two or more occupants may also be a viable alternative. 

For the northern section of the route, the Southfield implementation (free flow after 
widening to seven Iones) is superiorto any of the alternatives for Greenfield because 
it provides a relatively high average speed ct reasonable cost and with only minor impact 
on existing traffic. Therefore, the Southfield implementation is recommended for the 
northern segment of the BRT route even if Greenfield is selected for the lower portion of 
the route. The Lodge Freeway and service drive con be used as a connector between 
Southfield and Greenfield roods. Free flow with signal progression may be the best alter­
native for the middle section of Greenfield from Eight Mile to Warren. Reserving the 
inner normal flow lone for buses and car pools from Eight Mile to the Jeffries in addition 
to signal progression is also a viable alternative for this section of Greenfield. Free flow 
with signal progression is recommended for the southern portion of the Greenfield route 
from Warren to Michigan Avenue. 

There ore several advantages associated with the Southfield route. First, the estimated 
average speed on the freeway is greater than that on Greenfield Rood even if a lone 
were reserved for buses. It is estimated that the average BRT speed on the freeway is 
36.7 mi/h assuming free flaw. The overoge speed on the central section of Greenfield 
is estimated to be only 25 mi/h with signal progression and 28.5 mi/h with a reserved 
lone in addition to progression. Although the freeway route provides a higher overage 
speed than the arterial, the voriatian in speed is great, resulting in unreliable travel 
times. However, even the lowest expected speed on the freeway is greater than the 
speed achievable on Greenfield with a reserved lane, 

A second advantage of the Southfield route is the phased implementation potential that 
SCANDI offers. When the Surveillance, Control, and Driver Information System is in­
stalled on the Southfield Freeway, exclusive bus entrance ramps can be constructed 
relatively inexpensively to allow buses to bypass the auto queues at the metered entrance 
ramps. Integrating the BRT system with SCANDI will result in improved trip time reli­
ability os well as increased average speed. If the BRT system is initially implemented on 
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Table 4-1 BRT Implementation Alternatives for the Southfield/Greenfield Corridor 

Route 
Segment 

Southfield Greenfield 

North Free flow on widened Southfield Free flow on widened Southfield Road. 
Road. Free flow on Lodge from Southfield to 

Greenfield. 

Central Free flow on freeway. Free flow with signal progression on 
Reserved lane on freeway (buses Greenfield. 
and autos with 2+ occupants), Reserved lane with signal progression 

on Greenfield. 

South Free flow on freeway. Free flow with signal progression on 
Reserved lane on freeway Greenfield. 
{buses and autos with 2+ 
occupants). 

the Southfield Freeway, then integration with SCANDI con be accomplished without 
modifying BRT routes or inconveniencing any existing BRT patrons. 

Finally, by utilizing the Southfield route, it may be possible to temporarily avoid weav­
ing on the Jeffries Freeway at the northwestern terminus of the reserved lane by using a 
portion of the unopened freeway. The plan would require extending the pavement of the 
Jeffries {but not the median barriers) about 500 yards west of the Southfield Freeway and 
completing the interchange from the eastbound Jeffries to the Southfield Freeway. As 
illustrated in Figure 4-1, westbound buses would continue in the reserved lone past the 
exit ramp of the Southfield Freeway to the unopened section of the Jeffries, The buses 
would make a U-turn on the wide pavement and hove exclusive use of the new romp from 
the eastbound Jeffries to the Southfield Freeway. Buses would ultimately hove to merge 
with other traffic on the entrance romps to the Southfield Freeway, but they would be 
able to bypass the long queue of vehicles exiting the Jeffries, and they would avoid a 
potentially hazardous weaving maneuver. Of course, this would be a temporary arrange­
ment, but it would provide a very conspicuous advantage for BRT vehicles at the very 
beginning of the program when BRT ridership is being established, After the Jeffries 
Freeway is extended west of Southfield, the volume of traffic exiting at Southfield will 
be reduced, and the hazard associated with buses weaving over from the median lane at 
this location may also be reduced. 

4-2 



~· 

Figure 4-1 

J<.Ul ~2ill A -- w ....... ,~ 
sa'" ~Ia" ,~,~ .~ • .,.. 

S()J 621~3 .:0. -- W""W.d 

r..a -w11u '"~' "'"'~' 

N~-Eil1M"<a~, 

i 

·~ ., 

82J23A- ClOCI( 
SOUlHFI£10 INTERCHANGf 

.f• .. ~.,.~? F"''•""" 
NIHJ•:t:•:t:t·c 

Temporary Terminus of Jeffries Bus/Car Pool Lane ot Southfield 



GM Transportation Systems 

In addition to these advantages, the Southfield route has some obvious disadvantages. 
Because of serious congestion in the vicinity of Eight Mile, the Southfield route does not 
provide convenient access to Northland--a major pork-and-ride facility and transit ter­
minal. Significant delay is often experienced by vehicles attempting to enter the South­
field Freeway from westbound Eight Mile. This delay could be minimized for buses 
by either widening the access rood from Eight Mile to provide on exclusive lone for 
buses to bypass the auto queue or by allowing buses only to turn left from Eight Mile 
directly onto the southbound Southfield service drive. A similar queuing problem and 
significant delays occur during the evening peak period when vehicles attempt to exit the 
Southfield Freeway at Eight Mile. In order to minimize the delay to the buses which exit 
at Eight Mile Road, an exclusive exit ramp just north of Eight Mile may be required. This 
would be relatively costly and possibly unpopular with local residents. 

The Greenfield route provides much more direct access to Northland Center, but the 
overage speed on this route is much lower than that on Southfield. In addition, since 
Southfield is the recommended route north of Eight Mile, northbound buses would hove 
to turn left from Greenfield onto the Lodge service drive in the evening peak period. 

In view of these advantages and disadvantages, free flow on the Southfield route was 
selected for the Stage I BRT sizing and costing efforts. Construction of an exclusive exit 
ramp for buses north of Eight Mile is assumed. If this ramp construction is found to be 
unacceptable, an alternate implementation which combines the advantages of both routes 
may be considered. 

In this alternative, Southfield would be designated as the main BRT route. However, buses 
destined to Northland Center in the evening peak period would use Greenfield, while those 
continuing north would use the Southfield Freeway. Since approximately 14 buses in the 
peak hour could conveniently use Greenfield between the Jeffries and Northland Center, 
the expense of installing signal progression to improve bus speeds may be justified. Pro­
gression would also improve auto travel on Greenfield--at least in the direction of BRT 
travel. 

4.2 Basic BRT Route Structure 

The BRT route is comprised of three segments: collection, line-haul, and distribution. 
The operational scenario for the Southfield/Jeffries BRT system is identical in concept 
to that proposed for Phase I corridors. The major trip production zones are shown in 
Figure 4-2. The map also indicates the designation of access nodes along the main line 
route. 

The collection of BRT passengers has been approached in twa ways. Within the Detroit 
DOT service area, it has been assumed that a collector service by BRT buses for pork-

. and-ride lots and the existing DOT bus service will be sufficient. The adequacy of this 
Stage I assumption will be further analyzed during Stage II activities. Elsewhere in the 
corridor, a Dial-a-Bus feeder service is envisioned to supplement the BRT collection ser­
vice at pork-and-ride lots. So that feeder transfer points and park-and-ride lots may be 
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SOUTHFIELD- JEFFRIES CORRIDOR 
MAJOR TRIP PRODUCTION ZONES 

~ 150-250 TRIPS 
§m250-350 TRIPS 

Figure 4-2 Southfield/Jeffries Corridor 
Major Trip Production Zones 
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dispersed in the vicinity of a BRT mainline route access node, each BRT bus will complete 
a short collection route, stopping at such locations, prior to entering the mainline route, 

BRT buses providing the collection function will be destined for only a single major des­
tination such as the CBD or New Center area. After collecting passengers in the vicinity 
of the access node, the BRT bus enters the mainline route at the access node and proceeds 
on a non-stop basis to its major destination and ultimate passenger distribution. This con­
cept allows buses to provide the collection function at each access node area, enter the 
mainline route, and proceed ro the destination area without the apparent time loss penal­
ties associated with intermediate stops. The effects of an intermediate stopping policy on 
ridership and travel times, however, will be analyzed during Stage II activities. 

Due to the special problems associated with the distribution of passengers to their destina­
tions (e.g., traffic congestion, travel rime constraints, and walking distance limitations), 
the distribution function is of prime importance. During Phase I of the Michigan Bus 
Rapid Transit Demonstration Program, BRT distribution routes were designed for the Detroit 
CBD, the New Center, the Dearborn Ford Complex, and the Southfield/Northland area. 
These routes were presented in the Phase I Final Report. The discussion and routes for the 
CBD and New Center presented below are taken from that report. The Dearborn and 
Southfield routes, however, have been expanded and refined ro more closely accommodate 
Southfield/Jeffries corridor characteristics or these destination areas. 

A common set of objectives was formulated and employed, where applicable, when 
establishing the distribution routes for the major destinations in the Detroit area, i.e., 
the CBD, New Center, Dearborn Ford Complex, and the Southfield/Northland area. 
Each route was structured to come within 1000 feet of major trip attractors in the distri­
bution area, An attempt was made ro optimize route length and trip time, consistent 
with the 1000-foot service criterion, For each distribution area, the major attractors 
were identified, trial routes were defined and inspected, and a proposed final route, 
based on trial routes, was structured. 

The major trip artractors were identified using 1975 origin/destination predictions based 
on the 1965 TALUS data. In addition to this data, an inspection of each major destina­
tion was made ro locate any new trip attractors which were constructed since the TALUS 
survey was made. 

Trial routes, based on the attraction data, were laid out for the major destinations. 
These routes were designed such thor buildings which are major attractors are within 
1000 feet of the proposed BRT distribution routes. The routes were purposely structured 
to be short with relatively few turns. In addition, roads wide enough to allow an exclu­
sive bus lane, where desirable, were selected. Routes satisfying these criteria provide an 
acceptable compromise between travel time for the route and ease of access for BRT pctrons. 

The trial routes were inspected, route distances were measured, and travel rimes by car 
were noted, By observing potential points of congestion and delay, some route segments 
were deemed nor viable and were, therefore, eliminated. 
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For the areas of dense employment concentration (the CBD and New Center where traffic 
is relatively congested and slow moving) an attempt was made to utilize contra-flow 
implementation. Contra-flow lanes are self-enforcing (assuming headways are reason­
ably short). Traffic congestion and resulting delays do not affect travel in the exclusive 
contra-flow lane, Finally, when contra-flow lanes on perpendicular streets are arranged 
such that buses make left turns, the bus could, if provided with a priority left-turn signal, 
complete the turn without delay. 

To negotiate a left turn from a contra-flow lane, the bus would have to cross the lane of 
oncoming, one-way traffic, assuming the bus entry/exit doors were adjacent to the curb. 
Traffic signaling would be required to stop all traffic at the intersection except in the 
exclusive bus lane. The buses would be provided with a left-turn arrow which would be 
illuminated only long enough to allow the bus to complete the turn. The left-turn arrow 
would be illuminated once during every cycle of the traffic signals. If preferred, the 
buses could be equipped with signaling devices such that the left-turn arrow is illuminated 
only when a BRT vehicle is waiting to negotiate the turn. Special traffic signaling would 
be necessary only for the intersections where buses are required to turn, not at the inter­
sections where the buses merely go straight. However, standard signal heads facing the 
reverse flow direction on the contra-flow lanes would have to be added. 

The distribution routes for the Southfield/Northland area and Dearborn Ford complex 
provide service to rather widely dispersed areas of employment. This wide dispersion 
coupled with the relatively low peak-hour destination trip volumes in the areas would 
not warrant exclusive use of lanes by the BRT buses providing the distribution function. 
Therefore, no exclusive bus lanes were planned for these two areas. 

The proposed distribution routes for the major destinations in the Detroit metropolitan area 
represent implementations providing service to the majority of transit trip attractors in 
each area, via the shortest route, as quickly as possible, while minimizing the likelihood 
of delay. The distribution routes and discussions for the Detroit CBD and New Center 
areas are taken from the Michigan Bus Rapid Transit Demonstration Program Phose I Final 
Report. It was not deemed necessary to alter these distribution routes for the Stage I 
analysis effort. However, coverage has been expanded for the Dearborn and Southfield 
areas. Detailed discussions of the distribution routes follow. 

4.2 .1 Detroit C BD Distribution 

The proposed CBD distribution loop is shown in Figure 4-3. The route, as shown, is two 
miles long. Buses travel counter-clockwise around the loop, and for most of the route, 
the implementation is contra-flow on one-way streets. The proposed route is felt to be 
the best implementation at present. However, as major trip ott rectors in the C BD shift, 
for example, when the Renaissance Center opens, the route can easily be shifted to 
accommodate the changes in demand concentrations. The circles drawn in Figure 4-4 
represent 1000-foot radius circles about each stop showing the coverage area in the CBD. 
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Figure 4-3 CBD Distribution Loop 
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Figure 4-4 Areo Coverage of CBD Distribution Loop 
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Starting in the southwest corner, the BRT route goes east on Congress, contra-flow on the 
south side ·of the street from Cass to Beaubien, then north on Beaubien, contra-flow in the 
east lane to Madison. The route then proceeds west on Madison for two blocks. Madison 
in this area is six lanes wide 1 two-way 1 with parking on both sides. The curb lane on the 
north side of the street could be reserved for BRT buses, if necessary. The route then pro­
ceeds contra-flow along Grand River to Times Square,- along Times Square free flow to 
Cass, then south on Cess. Cassis adequately wide to run free flow to the Fort Street 
intersection. South of Fort, Cess is four lanes wide, with parking on both sides, leaving 
one traffic lane in each direction. Therefore, to minimize delays and to help assure 
rapid flow of BRT traffic, parking must be eliminated on the west lane, and that lane 
would then be reserved for buses. Two blocks south of Fort, Cess merges with Congress 
to complete the C BD loop. 

To access the CBD loop, the BRT buses would exit the Jeffries at the Myrtle Street ramp 
onto the Jeffries service drive. They would then proceed south on the service drive to 
Michigan Avenue, turn east on Michigan to the CBD. At the intersection of Michigan 
and Cess, the buses turn south onto Cass, entering the C BD distribution loop. 

The time required to complete one complete circuit of the CBD distribution loop is esti­
mated to be 15 minutes, assuming a distribution speed of 8 mi/h. 

4.2 .2 New Center Midtown Distribution 

The proposed distribution loop for the New Center midtown area is shown in Figure 4-5. 
The route shown is 4.7 miles long. Buses travel counter-clockwise around the loop. On 
Second Street and John R, the BRT buses run contra-flow, south on Second end north on 
John R. The distribution loop serves the New Center, Wayne State University, the Medi­
cal Center, the Cultural Center, and Ford Hospital. 

Starting at the southeast corner, the Medical Center at the intersection of Alexandrine 
and John R, the New Center distribution loop follows John R north to Grand Boulevard. 
The buses proceed west on Grand Boulevard to the southbound service drive of the Lodge 
Expressway at Ford Hospital. The service drive is followed one block south to Milwaukee 
Avenue. The buses turn east onto Milwaukee and then south on Second to Alexandrine 
and east on Alexandrine to John R, completing the loop. 

Access to the New Center distribution loop is accomplished from the Jeffries Freeway 
via West Grand Boulevard. Buses would proceed east on Grand Boulevard to the south­
bound Lodge service drive. Turning onto the service drive, the buses would enter the 
New Center distribution loop. 

The route, as shown, has six proposed stops serving the major trip cttractors in the areo. 
These stops ore tentative; changes in demand moy dictate adding, deleting, or moving 
stops. The estimated time necessary to complete one circuit of the loop is 28 minutes, 
assuming a distribution speed of 10 mi;h. 
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4.2 .3 Dearborn Ford Complex Distribution 

Two separate distribution routes are proposed to provide BRT distribution service to the 
Dearborn Ford Complex. One route would serve only the Ford Rouge Plant. The other 
route would service the Michigan American Automobile Association (AAA) Building, the 
Park lane Towers, the Ford Central Staff Bui !ding, the Ford Division Bui !ding, and the 
Ford Research and Engineering Center. Both routes are illustrated in Figure 4-6. 

The Rouge Plant is served from Miller Road. The BRT buses would exit Southfield at 
Rotunda, proceed west on Rotunda, and turn south onto Miller Road to the Rouge Plant. 
Peak demand for this route would occur at an earlier hour than the other Dearborn dis­
tribution route as a result of the different starting times for the workers at the manufac­
turing plant versus the office building~. 

The remaining Dearborn route would serve six office complexes. Beginning· at the south­
bound Southfield Freeway service drive at Ford Road, the BRT buses would stop at the 
large AAA facility to off-load passengers, From AAA the buses would proceed south on 
the service drive to Hubbard, west on Hubbard to Parklane Boulevard, end north on Park­
lane to the Parklane Towers. After stopping at the Towers, the buses would proceed south 
on Parkland to Hubbard, turn east on Hubbard to Mercury Drive, turn south on Mercury 
Drive to Michigan, and west on Michigan to the Ford Central Staff Building. From the 
Central Staff Building, the route proceeds west on Michigan to Southfield, south on the 
Southfield service drive to the Ford Division Building at Rotunda. From the Ford Division 
Building, the buses proceed west on Rotunda to the Ford Research and Engineering Center. 
From there, the buses would go to the Ford Engineering Buildings on Oakwood Boulevard. 
There are two alternative routes between the Ford Engineering Bui !dings. For one, the buses 
would go east on Rotunda end then turn west on Oakwood to the Engineering Buildings. 
The other route would use private roads internal to the Ford Complex. The internal route 
is the more desirable, but would require approval for use. 

The Rouge route from Southfield Road to the plant is approximately 3.6 miles long. Assum­
ing a bus speed of 20 mi/h, the trip would take approximately eleven minutes. The 
"office" route is approximately 6.5 miles long, assuming the internal Ford roads are not 
used. For this route, assuming a distribution speed of 15 mi/h, 26 minutes would be re­
quired to traverse the entire length. A slower distribution speed is assumed for the office 
route to account for the time necessary to make the various stops. 

4.2 .4 Northland/Southfield Distribution 

The Northland/Southfield distribution function would be provided by BRT buses and shuttle 
buses. The BRT buses would serve the Northland area, and a transfer point would be pro­
vided at 1--lorthland such that BRT patrons could board a shuttle bus serving the businesses 
to the northwest along Northwestern Highway. 
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Figure 4-6 Proposed Distribution Routes for Dearborn Ford Complex 
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A shuttle bus is considered advantageous because it would reduce the total trip time For 
BRT patrons who would otherwise be on the end of a long circuitous distribution route 
served by BRT buses only. IF necessary, several shuttle buses could be operated on diverse 
routes.to further speed travel. The use of shuttle buses would also allow the BRT buses to 
return to line-haul service sooner. 

The Northland <distribution route, served by BRT buses, is approximately 2 miles long and 
is illustrated in Figure 4-7. Assuming a 10 mi/h distribution speed, approximately 12 
minutes would be required to complete the route. The route begins at Greenfield and 
Eight Mile. The first stop is made along the service drive to Northwestern Highway at 
Eight Mile, where the large office buildings south of Northland are served. The buses 
then proceed along the service drive to the bus station at Northland where BRT patrons 
may board the shuttle bus accessing the businesses along Northwestern Highway. After 
the Northland stop, the buses proceed along the service drive to J. L. Hudson Drive, 
northeast on J. L. Hudson to Providence Drive, then north on Providence tci Providence 
Hospital. After the hospital stop, the buses turn west onto Nine Mile Road and stop at 
the Honeywell Office Building, completing the route. 

The shuttle route is approximately seven miles long and is shown in Figure 4-7. Assuming 
a 15 mi/h distribution speed, the route would take approximately 28 minutes to complete. 
Beginning at the bus station at Northland, the shuttle bus would travel along the North­
western Highway service drive to Southfield Rood. The buses turn from Southfield into 
the Bell Telephone Facility south From Mt. Vernon. From Bell, the buses return to the 
service drive of Northwestern Highway and proceed to the Prudential Towers. From the 
Towers the buses turn west on Civic Center Drive, stop at Bendix, turn north on Central 
Park Boulevard, stop at the Traveler's Building, return south on Central Park, and return 
to the service drive via Civic Center Drive. At Lahser the bus crosses over the highway 
and stops at Federal Mogul. From there it travels southeast on the service drive and stops 
at IBM west of Evergreen, completing the route. 

4.3 Travel Time Analysis 

4.3 .I Travel Time Comparisons 

Bus rapid transit is intended to compete effectively with other transportation modes cur­
rently available in Metropolitan Detroit. One of the most important attributes of any 
transportation mode is the portal-to-portal travel time for a particular trip. Therefore, 
portal-to-portal travel time was chosen as the basis for comparison of alternative trans­
portation modes for the Southfie ld/Jeffries corridor. 

The following transportation modes were compared for a particular trip: 

• Automobile 
• Local Bus 
• "Conventional" Express Bus 
• Bus Rapid T ronsit 
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Figure 4-7 Southfield/Northland Distribution Route 
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4.3 .2 Travel Time Elements 

A "typical" trip in the corridor wos selected for the travel time comparison. This trip is 
merely a representative example ond does not depict o minimum, maximum, or average 
trip in the corridor. 

The following three explicit distance elements comprise the example trip (it is assumed 
that on identical path is followed, regardless of travel mode, for the particular origin/ 
destination zone pair): 

• Travel from the origin zone centroid to the nearest corridor mainline 
access point 

• Travel along the mainline BRT route 

• Travel to the destination zone centroid from the mainline egress 
point nearest that location 

For the "typical" trip chosen, i.e., on origin in northwestern Detroit to a destination 
in the Detroit CBD, the travel distance along the mainline BRT route was divided into 
three segments, each with a different travel speed, The three segments comprising the 
mainline distance for this trip are: 3,52 miles on the Southfield Freeway; 8.72 miles 
on the Jeffries Freeway; and 1.96 miles on Michigan Avenue. 

Distances ore implied, but not specifically stated in two additional elements of the bus 
trips considered. First 1 time is allowed for a walk from the traveler's residence to a 
nearby bus stop. Also, a time is identified for a walk from the drop-off bus stop to the 
traveler's ultimate destination. Auto trips include an implied travel distance in the time 
allowed for the traveler to locate a parking space, park the car, then complete the trip. 

Other travel time elements are not related to trip distances. For bus trips, these elements 
include a waiting time at the initial bus stop and, for all bus modes except BRT, a bus 
transfer time (at the intersection of two local bus routes or at the interface between a 
local bus and an express bus). For auto trips, time is allowed to start the car. 

4,3,3 Travel Time Program 

A computer program was developed to perform the task of calculating portal-to-portal 
travel times associated with various transportation modes in the corridor. The program 
also computes the bus-to-automobile travel time ratio for each type of bus transit being 
examined. 

The program includes several assumptions regarding travel by each mode, For automobile 
trips, the following assumptions were applied: 
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e Start cor (minutes) 
e Travel to mainline entry point (mi/h) 
e Travel to parking lot from mainline exit point (mi/h) 
e Pork and walk to CBD destination (minutes) 

Local bus, express bus, and BRT trip assumptions are listed below: 

1.0 
25.0 
15.0 
7.0 

e Walk to bus stop (minutes) 5,0 
e Wait for bus (minutes) 5,0 
e Travel to mainline entry point (mi/h) 15.0 
e Transfer to second bus, except BRT (minutes) 5.0 
e Travel to drop-:off bus stop from mainline exit point (mi/h) 8.0 

The mainline travel speeds (in mi/h) assumed for each travel mode ore listed below: 

• Automobile 
- Southfield Freeway 
- Jeffries Freeway 
- Michigan Avenue 

e Local Bus 
" Express Bus 
e Bus Rapid Transit 

- Southfield Freeway 
- Jeffries Freeway 
- Michigan Avenue 

36,7 
50.0 
15.0 
13.5 
17.7 

36.7 
50.0 
15.0 

The automobile travel speeds on the Southfield Freeway and on Michigan Avenue are 
based an a limited number of peak-hour speed runs by GM TSD personnel. The auto­
mobile speed for the Jeffries Freeway is an estimate based on present traffic volume 
and the capacity of the freeway when completed. In all cases, it is assumed that BRT 
speeds equal those of automobile traffic. The local bus speed is based on existing 
local bus service along Michigan Avenue. The express bus speed is based on existing 
express bus service on Grand River. 

The results of the travel time comparison run for the Southfield/Jeffries Corridor, in 
addition to the trip-specific input dote, ore shown in Table 4-2. 

4.4 Limited Modal Split Analysis 

An estimate of anticipated BRT ridership is a major input to the corridor sketch planning 
process. The modal split analysis technique utilized in Phose lA, Stage I of the BRT 
program is essentially that employed in Phase I and fully described in the Phase I Final 
Report. This section briefly discusses the modal split process and presents the results 
obtained. 
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Enter Corridor Access Distance 

Enter Corridor Egress Distance 

1.69 

• 14 

Enter Mainline Segments Distance & Dist. 
Auto BRT Speed: 

Southfield Fway 
Jeffries Fway 
Michigan Ave. 

3.52 36.7 
8.76 50.0 
1.96 15.0 

Enter Local Bus Speed 13. 1 

Enter Express Bus Speed 

Auto Travel Time 

Start Car 
Mainline Access 
Mainline Travel 
Mainline Egress 
Park & Walk to Destination 

Total Auto Travel Time 

Walk to Bus Stop 
Wait for Bus 
Mainline Access 
Transfer to 2nd Bus 
Mainline Travel 
Mainline Egress 
Walk to Destination 

Total Local Bus Travel Time 

1.00 
4.06 

24. 11 
0.56 
7.0 --

36.72 
--

5.0 
5.00 
6.76 
5.00 

65.22 
1.05 
5.00 --

93.03 --

17.7 

Express Bus Travel Time 

Walk to Bus Stop 
Wait for Bus 
Mainline Ac~ess 
Transfer to 2nd Bus 
Mainline Travel 
Main I ine Egress 
Walk to Destination 

T eta I Express Bus T rave I Time 

Walk to Bus Stop 
Wait for Bus 
Mainline Access 
Mainline Travel 
Mainline Egress 
Walk to Destination 

Total BRT Travel Time 

Local Bus/Auto Travel Time Ratio 
Express Bus/Auto Travel Time Ratio 
BRT/Auto Travel Time Ratio 

2.53 
2.07 
1.28 

Table 4-2 Southfield/Jeffries Travel Time Comparison 
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5.00 
5.00 
6.76 
5.00 

48.27 
1.05 
5.00 --

76.03 --

5.0 
5.00 
6.76 

24. 11 
1.05 
5.00 

46.92 
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4.4. 1 Modo I Split Process 

The first step of the modal split process for each corridor variation was to employ a com­
puter program to read the corridor's 1965 peak-period trip file, adjust the numbers of 
trips according to origin district 1975/1965 population ratios, assign trips to BRT route 
access/egress points, and produce a file containing the following information for each 
origin/destination zone pair: 

• Origin zone number 
• Destination zone number 
• Total number of trips (all modes) 
• BRT route access distance by transit 
• BRT route travel distance by transit 
• BRT route egress distance by transit 
• BRT route access distance by automobile 
• BRT route travel distance by automobile 
• BRT route egress distance by automobile 

The next step was to estimate the fraction of the trips between each zone pair likely to 
be taken by BRT (that is, the BRT modal split). As in Phase I of the BRT program, the 
Peat, Marwick, Mitchell (PMM)and Company aggregate modal split model was utilized. 
(The same model, with different system operating characteristics was used by SEMCOG 
to predict ridership for the proposed SEMTA 1990 transit system.) The model is based 
upon the assumption that the selection of a travel mode by a person who has decided to 
make a particular trip depends upon the following factors: 

• Economic status of the trip maker 
• Trip purpose (not used in Detroit) 
• Relative level of service provided by priate auto and public transit, 

expressed in terms of door-to-door travel time 
• Relative convenience provided by the private auto 
• Relative perceived cost of making the trip by private auto and 

public transit, expressed in terms of out-of-pocket expenditures 

The PMM and Company modal split model consists of 80 diversion curves relating the 
above factors to the propensity to use transit. The first factor (economic status of the 
trip maker) is accounted for by tabulating the household income classification of each 
origin zone. Relative level of service is specified as the door-to-door travel time 
ratio of BRT and auto travel between each zone pair. Table 4-3 lists the time and 
speed assumptions used in computing travel times for each of the three basic corridor 
variations. Convenience of the private auto relative to transit is measured as an excess 
time ratio (that is, the ratio of the out-of-vehicle travel time components for the two 
modes). Finally, perceived travel costs consist of fare for transit and parking and out­
of-pocket expenses (rather than total operating and ownership cost) for auto. 
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Table 4-3 Modal Split Analysis Parameter Values 

Modal Split Parameter South fie ld/Jeffries Southfield South fie ld/Jeffri es 
Corridor Corridor Corridor (Northbound) 

BRT Collection Speed (mi/h) 10.0 10.0 10.0 

BRT Line-Haul Speed (mi/h) 42.3 36.7 42.3 

BRT Distribution Speed (mi/h) 8.0 8.0 8.0 

Walking Time to Bus Stop (min) 5.0 5.0 5.0 

Bus Stop Waiting Time (min) 5.0 5.0 5.0 

Walking Time from Bus Stop to 
5.0 5.0 5.0 Destination (min) 

I 
Auto Collection Speed (mi/h) 25.0 25.0 25.0 

Auto Line-Haul Speed (mi/h) 42.3 36.7 42.3 

Auto Distribution Speed (mi/h) 15.0 15.0 15.0 

Time to Start Auto (min) 1.0 1.0 1.0 

Time to Park & Walk ta C BD 
7.0 7.0 7.0 

Destination (min) 

Time to Park & Walk to Activity 
3.0 3.0 3.0 

Center Destination (min) 

Time ta Park & Walk to Local 
2.0 2.0 2.0 

Destination (min) 

Parking Cast (dollars) 0.50 0.50 0.50 

Average One-Way BRT Fare 
0.45 0.45 0,45 

(dollars) 
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4.4.2 Modal Split Results 

A modal split computer program (incorporating the PMM and Company diversion curves) 
was run to produce a transit trip matrix for each corridor variation. These trips were 
then screened to eliminate those not having at least two miles of travel on the BRT 
route. Mo:lal split analysis results are summarized in Table 4-4. A map of major BRT 
trip production zones relative to the Sauthfield/Jeffries BRT route is presented in Figure 
4-8. Figures 4-9 and 4-10 illustrate the number of trips entering the Southfield/Jeffries 
BRT route at each node with destinations in the Detroit CBD and New Center area, re­
spectively. Figure 4-11 indicates the number of trips to the Dearborn area entering the 
Southfield BRT route at each node, while Figure 4-12 shows trips to Southfield entering 
the Southfield/Jeffries northbound BRT route. 

Table 4-4 BRT Modal Split Summary 

Corridor Total Trip BRT Trips Modal Split('%) 

Southfi e I d/ Jeffries 21,311 9,B42 46.2 

Southfield/Jeffries with West Jeffries 
26,370 12,219 46.3 

Extension 

Southfield Dearborn 3,484 811 23.3 

Southfield/Dearborn with West Jeffries 
6,126 1,629 26.6 

Extension 

Southfield/ Jeffries Northbound 2,400 473 19.7 

Southfield/Jeffries Northbound with 
3,150 715 22.7 

West Jeffries Extension 

4.5 BRT System Sizing 

In this section, the rationale and assumptions associated with determining the number of 
buses and other facilities are described, First, the process used to calculate the number 
of line-haul buses is described, then the sizing of the Dial-a-Bus feeder system is dis­
cussed. Total vehicle operating hours per year are estimated as a first step toward de­
termining labor requirements. Finally, the number of park-and-ride spaces and bus 
shelters are determined. 
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SOUTHFIELD- JEFFRIES CORRIDOR 
MAJOR TRIP PRODUCTION ZONES 

~ 150-250 TRIPS 
~250-350 TRIPS. 

Figure 4-8 Southfield/Jeffries Corridor 
Major Trip Production Zones 
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36 (458) 

37 (4231 

152 (569) 

39 (1083) 

145 (1049) 

1257) 

~ 
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3 
~ 

SOUTHFIELD- JEFFRIES CORRIDOR 
NODE LOADS- CBD DESTINATIONS 

110 (595) (808) 

108 111 
(1244) 109 

Figure 4-9 Southfield/Jeffries Corridor 
Node Loads - C BD Destinations 
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36 (2161 

37 (139) 

8 MILE 152 (245) 

39 (337) 

145 (258) 

SOUTHFIELD- JEFFRIES CORRIDOR 
NODE LOADS- NEW CENTER 

DESTINATIONS 

Figure 4-10 Southfield-Jeffries Corridor 
Node Loads - New Center Destinations 
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S M'LE 152 (700} 

145 1230} 

108 (78} 

144 (52} 

44o--oi6J 
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SOUTHFIELD CORRIDOR 
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\ 

Figure 4-11 Southfield Corridor Node Loads­
Dearborn Destinations 

4-25 



50 

GM Transportation Systems 

38 

152 

53 

145 (29) 

144 (24) 

143 (34) 

44 (20) 

8 MILE 

6 MILE 

SOUTHFIELD- JEFFRIES 
NORTHBOUND CORRIDOR NODE 

LOADS- SOUTHFIELD 
DESTINATIONS 

Figure 4-12 Southfield/Jeffries Northbound Corridor Node Loads -
Southfield Destinations 
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4.5 .1 BRT Bus Requirements 

The number of buses required to provide BRT service from each corridor access point to 
each major destination during the peak period was determined, based on a simple bus 
scheduling process. The BRT route is assumed to consist of three parts: a collection 
phose, a line-haul phase from a particular corridor access node to a particular destina­
tion, and a distribution phase at that destination. In the scheduling process, buses are 
assigned to particular routes and are not reassigned to other routes during the peak period. 
Both the demand for each route and the number of round trips per bus during the peak 
period were considered in determining the number of buses required for the corridor. 

The time required to complete a round trip on each route was calculated. The time re­
quired for the collection phase of each route is assumed to be 30 minutes, TheCBD 
distribution loop is two miles in length. Assuming on average speed of eight mi/h, 15 
minutes would be required to complete the loop. The New Center distribution loop is 
4,6 miles long. At 10 mi;h, 28 minutes would be required to traverse the loop. The 
round-trip time for each route also includes an additional 10 minutes for layover and 
schedule adjustment, 

The peak-period BRT demand for each destination associated with each corridor access 
node was analyzed in the system sizing process, This demand information is summarized 
in Figures 4-9 and 4-10. In order to avoid the costs of providing BRT service to areas 
where it is not warranted by sufficient demand, routes which serve fewer than 85 passen­
gers in the peak period were eliminated. This resulted in the elimination of 196 trips 
from the Southfield/Jeffries corridor demand. 

In order to match the required number of bus trips to the BRT demand, the peak period 
time distribution of demand was determined by analyzing the TALUS Survey data. The 
time distribution is shown in Table 4-5, 

Table 4•5 Time Distribution of Demand in Peak Period 

Period Time Segment 
Percent of 

Peak-Period Demand 

Pre-Peak 7:00- 7:30 10 

First Peak 7:30- 8:30 50 

Second Peak 8:30- 9:30 30 

Post-Peak 9:30- 10:00 10 

It is assumed that the demand is uniformly distributed in time during each time segment, 
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The number of bus trips required to serve the demand for each route during eoch time 
segment wos determined. The round-trip time end bus occupancy assumptions were then 
used to determine the number of buses required to make those trips, raking into considera­
tion the number of repeat trips possible during the peck period. A 90 percent load foetor 
is assumed for BRT buses operating in the first and second peck hours (from 7:30 to 9:30) 
and a 70 percent load factor is assumed for the pre-peck and post-peak he If hours. The 
BRT vehicles ore assumed to be 53-passenger coaches. 

The total number of trips end buses required to satisfy the demand for each major destina­
tion in the corridor is provided in Table 4-6. The number in parentheses in the last 
column is the total number of BRT vehicles required, including a 7 percent maintenance 
float to account for buses which may be out of service for one reason or another. 

Table 4-6 Sourhfield/Jeffries Peak-Period BRT Bus Requirements 

Desti nari on BRT Demand Number of Bus Trips Number of BRT Buses 

. 

CBD 7756 185 119 

New Center 1890 53 34 -- - --
Total 9646 238 153 (164) 

The peak-hour BRT vehicle headway, expressed in seconds, is robulored in Table 4-7 
for three locations in the corridor. The minimum headway in the CBD loop, the New 
Center loop, end at the maximum load point of each corridor is presented. The maxi­
mum load point of each corridor occurs on the approach to the C BD and New Center 
areas. The numbers in parentheses indicate the maximum number of buses per hour 
which pass through each of the three locations. 

Tobie 4-7 Southfield/Jeffries Corridor Peok-Hour Headway (Seconds) 

CBD Loop New Center Loop Maximum Load Point 

42.9 (84) 156.5 (23) 33 .6 (107) 
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Table 4-8 gives the number of BRT vehicle operating hours and vehicle miles For the 
Southfield/Jeffries corridor. The figures were generated by considering each route 
separately in the peak period. Driver scheduling was not attempted in this phase, so 
the number of drivers required to provide service in the corridor was not explicitly 
determined, However, total vehicle operating hours can be used to give at least a 
relative measure of labor requirements in the corridor. 

Table 4-8 BRT System Operating Characteristics 
Southfield/Jeffries Corridor 

Vehicle Hours Vehicle Hours Vehicle Miles Vehicle Miles 
Per Day Per Year Per Day Per Year 

806.2 205,581 16,792.6 4,282,113 

. 

4.5.2 Feeder System 

In Detroit, it is assumed that DOT buses provide adequate BRT feeder service. DOT also 
provides bus service to the high-density triangle in Southfield bordered by Northwestern 
Highway, Nine Mile, and Greenfield Road. In the area north of Eight Mile, SEMTA 
also provides some limited service. However, since it does not provide the coverage 
necessary For BRT feeder service, Dial-a-Bus (DAB) feeder service will be provided in 
this area.* 

These buses would also be used to provide off-peak service in the area of the corridor 
outside Detroit. In the off-peak time p:lSSengers coming from the CBD would take 
regular DOT buses to Northland and then transfer to the DAB service. The off-peak 
service is assumed to operate in the same area as the peak service; however, the demand 
in the off-peak hours is assumed to be 5 percent of the demand during the peak hour. 
Eight hours of off-peak operation are assumed each weekday. 

The number of passengers entering the BRT system during the peak period is known for 
each node, or entry point, on the corridor. It is assumed that one DAB zone is asso­
ciated with each transit node outside the city of Detroit. As mentioned earlier, the 
peak hour transit demand is assumed to equal 50 percent of the peak-period demand. 
It is further assumed that 40 percent of the BRT passengers access the system via DAB. 
Using these assumptions, the peak-hour DAB demand can be calculated. 

* Phase I analysis showed the potential advantage of DAB feeder service over fixed­
route/fixed-schedule feeder service for the range of demand density encountered 
in the suburban areas. 
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As in the Phase I report, several assumptions were made in order to estimate the number 
of DAB vehicles required to serve a given demand. The DAB vehicle is assumed to be 
a small, 10-17 passenger vehicle. The average number of passengers who are picked up 
by a DAB vehicle during one round trip through the zone is assumed to be ten, The num­
ber of DAB vehicles is given by the following formula: 

Nb = ( D ) Fm 
10 n 

t 

where Nb = Number of DAB vehicles required for the peak hour 

D = 

= 

Fm = 

Number of passengers requesting DAB pickup during the peak hour 

Number of vehicle round trips per peak hour 

Maintenance float factor to account for vehicles which may be 
out of service at any given time (1.07) 

(1) 

The number of vehicle trips per peak hour is the inverse of the round trip time in hours. 
The following assumptions are made to determine round-trip time: 

• One minute is required to unload passengers at the bus stop 
e The average vehicle speed between passenger pickups is 25 mi/h 
e The average distance between passenger pickups is 1 mi 
• The average time required for each passenger who is picked up 

to board the vehicle is 1 minute 
• Each bus picks up 10 passengers 

Using these assumptions, the average round-trip time equals 35 minutes. The number of 
vehicle round trips per hour, nt' equals 1.71. 

The relative magnitude of the DAB feeder operation is shown in Table 4-9. The number 
of vehicle operating hours and vehicle miles are listed for the corridor for both peak and 
off-peak service. The number of vehicle operating hours per day is a function of passen­
ger demand, The average number of operating hours per peak hour vehicle is 4 for the 
a.m. and p.m. peak periods and 0.4 for the off-peak period, (The number of peak-hour 
vehicles is equal to Nb divided by 1.07, the maintenance float factor.) The number of 
vehicle miles per day is determined by multiplying the number of vehicle operating hours 
by the assumed average velocity of 15 miles per hour, 

Using Equation (1), the number of DAB vehicles was calculated. Table 4-10 provides a 
summary of the results, 
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Table 4-9 DAB Feeder System Operating Characterstics 

Corridor Vehicle Hrs/Day Vehicle Hrs/Yr Vehicle Mi/Day Vehicle Mi/Yr 

Jeffries 

Peak 112 28560 1680 428,400 

Off-Peak 11 2805 165 42,075 - - --
Total 123 31365 1845 470,475 

Table 4-10 DAB Sizing Results 

Corridor Node Number of Peak-Hr DAB Demand Number of DAB 
Number Pass. Entering (Np) (D) = Np (.5) (.4) Vehicles (Nb) 

Jeffries 120 970 194 12 

36 458 92 6 

37 423 85 5 
.. : 

i 152 569 114 7 - - -
Total 2420 485 30 
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In .addition to determining the number of DAB vehicles required, it is also necessary to 
size the control system required to operate the demand-responsive type of feeder system. 
The DAB central system includes reservation, communication, and dispatch equipment 
and a computer ta perform the necessary passenger/bus scheduling determinations. 

The elements of the DAB control system are sized based on the predicted passenger 
demand, number of DAB vehicles, and the physical area comprising each DAB zone. 
Because the BRT system serves mainly recurring, work-related trips, it is assumed that 
50 percent of all DAB service is an a subscription basis. Subscription service is highly 
efficient, allowing pre-scheduled routes and pick-up times, thus elimin.:~ting the need 
far patrons ta phone in reservations during the peak period. This results in a substantial 
reduction in reservation equipment and personnel requirements. 

The DAB control equipment includes: 

• Message Switching Controller- A device needed to switch from data 
to voice UHF frequencies depending upon communications needs 

• Dispatch Equipment - The devices necessary for a dispatcher to interface 
with system control and communications equipment 

• Satellite UHF Complex- All equipment comprising the UHF Receiver/ 
Transmitter assemblies required to communicate with vehicles in the field 

• Reservation Agent Complex- Equipment necessary to allow operators to 
receive reservation requests and input those requests to the system 
computer for scheduling 

• System Management Computer- Performs the scheduling tasks for the 
control system 

Table 4-11 provides a summary of the DAB control equipment needed for each corridor. 

The labor requirements of the DAB feeder network include reservation agents and vehicle 
dispatchers as well as vehicle drivers. Vehicle driver requirements are a function of the 
total vehicle hours of operation. One vehicle dispatcher is required to be on duty during 
the hours of DAB system operation. The DAB system operates 14 hours per day (6 hours 
peak and 8 hours off-peak). Therefore, two dispatchers are required per corridor. The 
number of reservation agents required per corridor is a function of the predicted peak­
hour p:~ssenger demand for DAB. During the off-peak period, one reservation agent is 
adequate to handle the reservation requirements. Because there are two peak periods 
daily, split shifts are assumed for reservation agents. To determine the number of 
reservation agents required, it is assumed that 50 percent of the peak-hour DAB trips 
are reserved by telephone during the peak hour. The remaining 50 percent are pre­
scheduled, subscription trips. Assuming each reservation transaction requires 30 seconds 
to complete, the number of agents was calculated. However, a recent report concerning 
the operation of the Santa Clara DAB system indicates that approximately halF of all 
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Table 4-11 Jeffries DAB Control Equipment and Labar 

Item Quantity Remarks 

Message Switching Controller 1 1 per corridor 

Dispatch Equipment 1 1 per 85 vehicles 

Satellite UHF Campl7x 24 lper2.3sqmi 

Telephone Equipment 6 
(lines) 

Reservation Agent Camp lex 4 Each handles 120 calls;h 

DAB Zane Control Assembly 8 Approximately 1/every 3 Satellite 
UHF Complexes 

System Management Computer 1 1 per corridor 

Reservation Agents 5 

D i spate hers 2 

incoming calls are for information only, nat far reservations, Therefore, the calculated 
number of reservation agents required in the peak hour was doubled sa that bath informa­
tion and reservation calls could be adequately answered. The number of telephone lines 
required for the system is assumed to be 50 percent mare than the number of reservation 
agents required in the peak hour. Table 4-11 also shows the total number of reservation 
agents and dispatchers requi re_d for the corridor. 

4.5.3 Park-and-Ride Facilities 

There is a wide variation of sub-modal split estimates among existing BRT systems. For 
example, the sub-modal split for park-and-ride is repart!"d to be about 55 percent for 
the San Bernardino Busway, but only 14 percent far express buses operating in the I-35W 
corridor in Minneapolis-St. Paul. The traditional outa dependence of Detroit area resi­
dents indicates that the pork-and-ride sub-modal split far a BRT system in the metropolitan 
areas is likely to be relatively high. To obtain an estimate of parking facility require­
ments, it is assumed that 40 percent of the BRT passengers originating outside Detroit and 
30 percent of those passengers originating in Detroit access the system by park-and-ride. 
The number of park-and-ride spaces required in the corridor is estimated by applying the 
assumed sub-modal split to the corridor demand estimates. Average automobile occupancy 
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is assumed to be 1.10. The estimated total number of parking spaces required for the 
Southfield/Jeffries corridor is 3,008. 

It is expected that existing parking lots will be used to provide many of these spaces. As 
on indication of the availability of existing parking facilities in the corridor, a list of 
parking lots located at retail centers within four miles of each access node was prepared. 
Table 4-12 lists the location of these parking facilities and the number of parking spaces 
at each location. The table is based on a list of major retail centers il) Southeast Michi­
gan which was campi led by SEMCOG and the Detroit News. 

Although other potential park-and-ride lots such as churches, abandoned service stations, 
and closed industrial and retail facilities should also be considered, the facilities identi­
fied in the table give a relative measure of parking availability in the corridor. To 
estimate parking needs, it is assumed that the number of parking spaces that would be 
available at existing facilities is equal to five percent of the total identified spaces 
listed in Table 4-12. 

Table 4-13 summarizes the parking requirements and indicates the number of spaces 
assumed to be provided at existing facilities as well as the number of spaces to be con­
structed. 

4.5.4 Off-Peak Service Policy 

Off-peak service is considered to be an important port of the BRT concept. However, 
the Northland, New Center, and Detroit C BD areas are already adequately served by 
the DDOT Hamilton and Dexter lines. The Dexter line also serves Nine Mile Road 
(Providence Hospital) between Northwestern and Greenfield, and Greenfield between 
Eight and Nine Mile Roads. These DDOT buses operate at headways of less than 30 
minutes throughout the day. Therefore, no additional off-peak service by BRT buses 
is proposed. However, feeder service outside of the DDOT service area is to be pro­
vided by the DAB vehicles during off-peak as well as during peak periods. 
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Table 4-12 Retail Center Parking Facilties- Southfield/Jeffries Corridor 

Facilities Location No. of Parking Spaces 

Atlantic Mills Bryden & Grand River 1000 

Sears Oakman & Grand River 1700 

Crowley 1 Ward Greenfield & Grand River 1200 

K-Mart Plymouth & Southfield 850 

Federal Schaefer & McNichols 700 

Federal Seven Mile & Grand River 800 

Topps Schoolcraft & Telegraph 1200 

Spartan Atlantic Livemois & Lyndon 500 

K-Mart Eight Mile & Beech Daly 1000 

Topps Eight Mile & Greenfield 1500 

J. L. Hudson Northland, Greenfield & Eight Mile 10,500 

Southfield Plaza Southfield & 12 1/2 Mile 1800 

Tel-Twelve Moll Telegraph & Twelve Mile 5000 

Shoppers Fair Eight Mile & Meyers 1000 

TOTAL 28,750 

Toble4-13 Southfield/Jeffries Corridor Pork-and-Ride Facilities 

Spaces Required Identified Spaces at Spaces to be 
for Pork-&-Ride Pork i ng Spaces Existing Facilities Constructed 

3,008 28,750 1,438 1,570 
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4,6 Capital Casts 

Tables 4-14 and 4-15 provide summaries of the capitol cost requirements for the South­
field/Jeffries corridor. The annualized capital costs are included in these summaries, 

4,6 .1 Exclusive Bus Ramps 

Two ramps for exclusive use by buses are proposed for the Southfield/Jeffries corridor. 
The ramp at the southeast terminus of the Jeffries Freeway is estimated to cost $600,000. 
This projection is based on the SEMTA estimate for the cost of the ramp. The off-ramp 
from the Southfield Freeway north of Eight Mile at Winora is estimated to cost $100,000. 

The assumed amortization period for exclusive bus ramps is 30 years. 

4.6 ,2 Signs and Pavement Markers 

A variety of signs are provided in the corridor to designate priority use of facilities by 
buses and to identify bus stop locations. In addition, raised reflective pavement markers 
are provided to help delineate the exclusive bus lanes on the Jeffries Freeway. 

Bus stop and bus priority signs used in the collection and distribution areas are assumed to 
be standard 3- by 4-foot steel signs which cost $100 each, including installation. There 
are 462 bus priority signs required: 204 for the CBD distribution loop, 256 for the New 
Center distribution loop, 1 for the exclusive ramp on Southfield at Winora, and 1 allow­
ing left turns from Eight Mile onto the southbound Southfield service drive by buses only. 
There are 248 bus stop signs needed: 231 in the collection areas, 11 in the C BD loop, 
and 6 in the New Center loop. 

The costs of signs and raised pavement markers for the Jeffries exclusive lanes were 
extrapolated from the SEMTA cost estimate for lane delineation and signing. Each lane 
marker is assumed to cost $25, including installation. 

The capital cost of signs is amortized over 15 years while the capital cost of pavement 
markers is amortized over 10 years. 

4.6.3 Traffic Signals 

Additional traffic signals are required for the CBD and New Center distribution loops. 
The left turn signa Is for contra-flow buses require changes in the signal control logic as 
well as the addition of a signal head. Therefore, the cost of installing each turn signal 
is estimated to be $2,000. The cost of installing a signal to face the reverse flow direc­
tion on one-way streets is estimated to be $500, since no changes in control logic ore 
required. The total cost of signal changes for the CBD distribution loop is $20,500 (5 
left-turn signals at $2,000, plus 21 contra-flow signal heads at $500). The traffic 
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Table 4-14 Capital Cost- BRT System 

Item Unit Cost Quantity Total Cost Amort. Period Annual Cost 

Bus Ramps 
Jeffries- Southeast Terminus $ 600,000 30 $ 53,298 
Southfield - North of Eight Mile $100,000 1 100,000 30 8,883 

Subtotal $ 700,000 $ 62, 181 

Signs & Pavement Markers 
Signs - Jeffries Exclusive Lane $ 117,500 15 $ 13,724 
Pavement Markters - Jeffries Lane 25 1704 42,600 10 6,349 
Bus Priority 100 462 46,200 15 5,396 
Bus Stop 100 248 24,800 15 2,897 

Subtotal $ 231,100 $ 28,366 

Traffic Signals 
CBD Loop $ 20,500 15 $ 2,394 
New Center Loop 15,000 15 1,752 

Subtotal $ 35,000 $ 4,146 

Shelters $ 3,000 40 $ 120,000 15 $ 14,016 

Park & Ride Lots $660/space 1570 $ 1,036,200 30 $ 92,046 

BRT Vehicles { $70,000 
($60,000)* 164 { $11,480,000 

($ 9 ,840,000)* 10 { $1,710,864 
($1 ,466,455)* 

Vehicle Storage Facility $25/sq ft 68,880 $ 1 1722,000 30 $ 152,965 

Maintenance Facility 
Heavy Maintenance Garage $5000;bus 164 $ 820,000 30 $ 72,841 
Operating Garage $2780/bus 164 455,920 30 40,499 

Subtotal $ J ,275, 920 $ 113,340 

Total { $16,600,720 
($14,960,720)* 

{ $2,177,924 
($1 ,933,515)* 

* $60,000 figure included to allow direct comparisons with previously analyzed corridors, 
NOTE: Capital costs for widening Southfield Road from Ten Mile to Fourteen Mile are not included herein. 
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Feeder 
Type 

DAB 

Item 

Vehicles 

DAB Control 

Vehicle Storage Facilities 

Maintenance Foci lities 
Heavy Maint. Garage 
Operating Garage 

Subtotal 

Total 

Table 4-15 Capital Cost - Feeder System 

Unit Cost Quantity Total Cost Amort. Period Annual Cost 

$35,000 30 $1,050,000 10 $156,482 

200,900 20 20,462 

$25/sq ft 8190 204,750 30 18,188 

$5000/bus 30 $ 150,000 30 $ 13,325 
$2780/bus 30 83,400 30 7,408 

$ 20,733 

$1,689,050 $215,865 
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signal cast far the New Center loop is $15,000 (4 left-tum signals at $2,000, plus 14 
contra-flow signal heads at $500). An amortization period of 15 years is assumed for 
traffic signal equipment. 

4.6.4 Shelters 

The estimated cost of bus shelters, $3,000 each, is based on typical shelter costs quoted 
by Columbia Equipment Company plus assumed installation costs. The cost of shelters is 
amortized aver a period of 15 years to obtain estimated annual system costs. 

Bus shelters should be located at high demand locations throughout the corridor. They 
should be located at bus stops along the distribution loops and at each corridor access 
node. Additional shelters should be located ot areas of concentrated demand such as 
park-and-ride lots and apartment houses. Based an these considerations, it is estimated 
that 40 shelters would be required for the Southfield/Jeffries corridor. 

4.6 .5 Park-and-Ride Facilities 

The cost of constructing park-and-ride facilities is assumed to be $1.65 per square foot 
including limited grading, base constructioni topping, lighting, and drainage, but 
excluding the cost of land. Parking space requirements vary from 279 to 579 square feet 
per space depending on the parking angle relative to the aisle and the average size of 
the vehicles. It is assumed that 400 square feet are required for each space. Thus, the 
estimated parking facility cost is $660 per space. 

A 30-year amortization period is assumed for park-and-ride lots, 

4.6.6 Vehicles 

Based on a cursory survey of recent transit coach procurements, as reported in transit 
industry periodicals, the cost of a 53-passenger vehicle for BRT and fixed-route/fixed­
schedule service is assumed to be $70,000. This represents a $10,000 increase over the 
$60,000 bus unit cost used in the Michigan BRT Demonstration Program Phase I Final 
Report. Therefore, two capital cost figures were calculated for the BRT system. One, 
based on a $70,000 unit cost, represents the most current cost estimate. The other, 
based on the $60,000 cost figure, is included to facilitate comparisons between the 
Southfield/Jeffries corridor and the corridors previously analyzed in Phase I. 

Diol-a-Bus vehicles, including all on-board communications equipment, are assumed to 
cost $35,000 each. 
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4.6.7 Dial-a-Bus Control 

Dial-a-Bus control equipment costs ore based on previous GM TSD dual mode analyses. 
These values represent the 1974 costs of the equipment. 

A 20-year amortization period is assumed for the DAB control equipment. 

4.6.8 Storage Facilities 

It is estimated that 420 square feet are required for storing large vehicles, and 273 square 
feet are required for Dial-a-Bus vehicles. Storage building costs are assumed to be $25 
per square foot. This does not include cost of land. These capital costs are amortized 
over a period of 30 years. 

4.6. 9 Heavy Maintenance Garage and Operating Garage 

The heavy maintenance garage capital costs are estimated to be $5,000 for each bus. This 
is a rough estimate1 based on the fact that DDOT spent $5,000,000 for a heavy mainten­
ance garage for their 1000-bus system. The estimated costs of operating garages where 
vehicles are fueled, cleaned, and serviced is $2,780 per bus. This is based upon analyses 
done on the cost of operating garages for servicing dual mode vehicles. The capital costs 
of heavy maintenance and operating garages do not include land costs and are amortized 
over 30 years. 

4.7 Operating Costs 

Table 4-16 provides a summary of the BRT operating cost and Table 4-17 provides a sum­
mary of the DAB feeder system for the Jeffries corridor. These costs are based upon the 
Phase I work. 

The operating costs of the BRT system as well as the feeder system include driver wages, 
garage expense, and vehicle maintenance expenses. The BRT system operating costs also 
include restriping costs and shelter maintenance. The DAB feeder system incurs an annual l .: 

system control cost. Driver costs are estimated to be $12.35 per vehicle operating hour. 
This is based upon the expected driver costs per revenue hour for DDOT in July 1975. 
The average base salary is $6.36 per hour. However, since the $12.35 is a cost per 
revenue hour, it includes non-production time such as sign-on time, travel time, dead 
head, premium pay, waiting time, lost time, vacation and holiday pay, sick leave, and 
retirement benefit costs. The garage expenses are those costs incurred at the garages. 
They include fuel costs, lub costs, cleaning materials, and the labor required to clean 
and service the vehicles. DDOT garage expense from July 1974 to March 1975 was 
17.13 cents per vehicle mile. DDOT buses average about 12 mi/h. Since the BRT buses 
will average 35-40 mi/h, they will have greater fuel efficiency. It is expected they 
will get 6 to 6.5 miles per gallon rather than 4 miles per gollan. Therefore, BRT garage 
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Table 4-16 Annual Operating Cost- BRT System 

'--: 
Item Unit Cost Quantity Total Cost 

Shelter Maintenance $ 300 40 $ 12,000 

Vehicle Expense 
Garage $ . 1453/mi 4,282,113 $ 622,191 
M.Jintenance $ • 1954/mi 4,282,113 836,724 

Subtotal $1,458,915 

Driver Expense $12.35/v-hr 205,581 $2,5381925 

Pavement Markings 
Diamond Markings- Jeffries $ 278 
BRT Lane Striping 5,114 
CBD Loop 894 
New Center Loop 2,052 

Subtotal $ 8,338 

$4,018,178 

Table 4-17 Annual Operating Cost -Feeder System 

Item Unit Cost Quantity Total Cost 

DAB Vehicles 
Garage $. 1453/mi 470,475 $ 68,360 
Maintenance $. 1954/mi 470,475 91 '930 

Subtotal $ 160,290 

DAB Control 
Dispatchers $18,215/yr 2 $ 36,430 
Reservation Agents $18,215/yr 5 91 ,075 
Equipment Maintenance 9,626 

Subtotal $ 137,131 

Drivers $12.35/v-hr 31 ,365 $ 387,358 

TOTAL $ 684,779 
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expenses ore estimated to be 14.13 cents per mile (assuming fuel costs at 29.75 cents per 
gallon). It is assumed that the DAB costs are also 14,13 cents per mile. The vehicles do 
not average 35-40 mi/h, but they ore lighter, The garage expense associated with large 
feeder buses is assumed to be 17. 13 cents per mile because these buses operate at speeds 
simi lor to DDOT buses. 

The maintenance expense is the cost of heavy maintenance, It includes labor, supervision, 
and material costs. Also included ore the costs of maintaining the buildings and grounds. 
The DDOT cost of 19,54 cents per vehicle mile was used in the calculations. 

Lane striping and diamond-shaped markings are required to delineate exclusive transit 
lanes on the Jeffries and on public streets. According to Detroit DOT estimates, the 
cost of striping is 3 cents per linear foot, Two stripes are required along the entire 
length of the CBD and New Center distribution loops to designate the exclusive bus lane, 
The cost of this striping is estimated to be $634 for the 2-mi le C BD loop 1 and $1,457 for 
the 4.6-mile New Center loop. Diamond-shaped pavement markings are also required 
to identify the exclusive bus lanes in the CBD and New Center areas, Each 12- by 2.5-
foot diamond consists of 24,5 linear Feet. An average 100-Foot spacing is assumed. The 
cost of these pavement markings, assuming the Detroit DOT estimate of 10 cents per 
linear Foot For hand work, is $260 For the CBD loop and $595 for the New Center loop. 
The total cost of pavement markings is $894 for the C BD distribution loop and $2052 for 
the New Center loop. Although public streets usually require restriping twice a year, 
these transit priority pavement markings are assumed to last a full year due to the lower 
vehicle volumes associated with a reserved bus lane, The cost of the two 8 ,07-mile strips 
on the BRT lone on the Jeffries is $2557, or $5114 For both directions. The cost of the 
diamond markings which ore spaced every 750 feet on the Jeffries is $278. No pavement 
marking is required along the Northland distribution loops, since no lanes are reserved 
exclusively for buses. 

The annual bus shelter maintenance expense is assumed to be $300 per shelter and includes 
periodic cleaning and repair, 

Dial-a-Bus control operating costs are divided into two categories: personnel costs and 
maintenance costs, Both dispatchers and reservation agents are assumed to earn $18,215 
per year, inc;luding benefits. This value is based on previous dual mode transit analyses, 
The maintenance costs For the DAB electronic control equipment is assumed to be 2 per­
cent of the original purchase price of the equipment per year, 

The cost of operating and maintaining park-and-ride lots was not included in the operat­
ing cost estimates, In some cases, parking spaces at large retail centers may be available 
at no cost, In other cases, a nominal lease or service cost (weekday snow removal, For 
example) may be incurred. The operating costs associated with system-owned park-and­
ride facilities will vary with the size and location of the lots but, in general, will include 
lighting, snow removal, maintenance, and security, 
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5,0 CORRIDOR COMPARISONS 

The objective of the Stage I effort was to determine the BRT potential of the extended 
corridor and compare its characteristics to those of the Phase I corridors. A summary of 
capital costs, annualized capital, and annual operating costs are shown in Table 5-1 
for the four Phase I corridors as well as the Southfield/Jeffries corridor. Costs for the 
Southfield/Jeffries are similar to those for the East Jefferson and Michigan/1-94 corri­
dors. Costs for 1-94/C rosstown and the Lodge corridors are nearly twice as large. This 
significant difference is basically due to the magnitude of corridor ridership demand" 

Table 5-2 indicates corridor ridership demand as well as other important parameters. The 
magnitude of demand for the corridors correspond directly to the differences noted in costs 
from Table 5-1. Travel time ratios of BRT to auto and DAB feeder system cost/peak-period 
passenger trip show I ittle difference between corridors. BRT cost/peak-period passenger 
trip, however, is approximately 20 percent higher for the Southfield/Jeffries corridor. 
This is due primarily to the longer length of the Southfield/Jeffries corridor when com­
pared .to Phase I corridors. It should also be noted that the BRT cost/peak-period passen­
ger trip numbers for the Phase I corridors are shown to be slightly higher than originally 
presented in the Phase I report. Discovery of an error in the original calculations accounts 
for this difference. 

5.1 Assessment of Results 

The results of the Stage I effort indicate that the Southfield/Jeffries corridor is not the 
most promising from a ridership potential standpoint. However, there are significant 
reasons for continuing the Southfield/Jeffries BRT implementation effort. The Jeffries 
Freeway is not yet operating at maximum capacity; therefore, the designation of a traffic 
lane far buses and car pools will be more readily accepted by the driving public. The 
need for early implementation is also an important factor favoring the corridor since the 
Jeffries Freeway consists basically of four lanes in each direction obviating the need for 
new construction. Finally, a major part of the planning has already been accomplished 
through SEMTA's previous work. Therefore, the Stage II effort will be directed toward 
further analysis of corridor characteristics in preparation for implementing the BRT system 
in the Southfield/Jeffries corridor. 
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Table 5-1 Summary of Annual Costs Including DAB Feeder 

System Cost Elements (Thousands of Dollars) 
Corridor 

Capital Annualized Capital Annu:ll Operating Annual Total 

East Jefferson 17,084 2,224 4,489 6,713 

1-94/C rosstown 29,465 3,802 7,468 11,270 

Lodge 30,467 3,906 7,955 11 ,861 . 
Michigan/1-94 17,602 2,261 4,849 71110 

Southfield/ 
16,848 2,167 4,703 6,870 Jeffries 

Table 5-2 Corridor Comparison 

Total BRT Demand Travel Time BRT Cost/Peak Feeder System (DAB) 

Corridor (a.m. Peak Ratio Period Pass. Cost/Peak Period 

Period) BRT/Auto 
Trip (Excluding Feeder Passenger 

Feeder) Trip 

East Jefferson 9,774 1.36 1.10 1.85 

1-94/C rosstown 20,585 1.21 0.91 1.71 

Lodge 17,698 1.26 0.97 1.72 

Michigan/1-94 9,542 1.24 1.01 1.75 

Southfield/ 9,646 1.28 1.21 1.82 
Jeffries 
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1.0 INTRODUCTION 

At the conclusion of Stage I, the results of that effort were reported, and a major review 
meeting was held to discuss the results and the directions for Stage II work. Parties to 
this review included MDSH&T, SEMTA, DDOT, and GM TSD. As a consequence of this 
review, the Stage II effort was to continue as a preliminary design program, but some 
specific work items were to be emphasized or added: 

• Evaluation of five alternatives regarding routing and intermediate stops 
on Southfield Freeway and Greenfield, both to the CBD and New Center 
and to Dearborn 

• Evaluation of the effects of intermediate stops on BRT performance and 
ridership 

• Further analysis and design of capital facilities necessary for BRT 
implementation 

• Analysis of ridership sensitivity to fore structure 

Based on Stage I results, it was concluded that the potential demand to the Dearborn area 
was too low to justify the non-stop (or few-stop) service of a BRT route. However, since 
the SEMTA 1990 plan calls for intermediate-level service in this corridor, it was decided 
to include the preliminary design of such service in the Stage II program. This decision 
had the effect of expanding the Stage II objectives from a straight BRT route design to a 
system design involving BRT service plus an intermediate-level line between Dearborn and 
Southfield. 

With this decision, the MDSH&T re-directed the Stage II work to include a new evalua­
tion of alternative routes and stopping policies. These alternatives were: 

• Intermediate stops on Southfield, plus BRT non-stop service on 
Southfield and some non-stop service on Greenfield 

• Intermediate stops on Greenfield, plus BRT non-stop service on 
Southfield and Greenfield 

• Intermediate stops on Southfield and Greenfield, plus BRT non-stop 
service on Southfield and Greenfield 

• Intermediate stops on Southfield south of the Jeffries interchange 

• Intermediate stops on Greenfield south of the Jeffries interchange 
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This evaluation was performed, and the resulting recommendations are to: 

e Provide the BRT nan-stop service on Southfield 

e Provide the intermediate-level service on Greenfield, with stops 
about one mile apart 

• Extend the intermediate-level service on Greenfield to the Fairlane 
Center in Dearborn 

Evaluation of the effects of intermediate stops on BRT performance and ridership showed 
that, while BRT ridership would not be reduced substantially by the time de lay ass6c iated 
with three or four well-designed intermediate stops, the additional demand for destina­
tions served by such intermediate stops was sma II. The net effect of a few intermediate 
stops was essentially no change in total ridership. 

Early in Stage II, it was tentatively decided to include some intermediate stopping 
pattern on the Southfield Freeway and JeFFries Freeway portions of the BRT route. In 
order to permit such stops, it was necessary to construct new ramps in the JeFFries median 
ta bring the BRT buses up to the surface streets at the stops. Further analysis showed that 
only a small number oF buses would use these expensive ramps, and it was judged to be a 
poor investment. Thus the decision was reviewed, and the BRT route reverted to 
essentially a nan-stop line haul. The intermediate stop access ramps were eliminated. 

The BRT system, as finally configured, does actually include one intermediate stop-at 
the Wyoming transfer station. This stop, however, is not included ta serve local origins 
and destinations. Rather 1 it is necessary to provide For concentration of New Center 
passengers at a single transfer paint. The original Stage I concept oF separate BRT buses 
destined For the New Center originating at each access node is impractical because the 
relatively low level of midtown demand leads ta very long headways on most routes. 

The Wyoming transfer station assumed increased significance because oF the need to 
integrate existing express bus service in the corridor into the BRT system. In essence, 
this integration is accomplished by (a) having all BRT collection routes on the Mile 
roads west aF the Southfield Freeway enter the line haul at the Southfield Freeway; while 
(b) all BRT collection on Mile roads east of the Southfield Freeway would be by BRT 
buses starting at the Southfield Freeway and running east to Wyoming, then entering the 
line haul at Wyoming. 

Other major efforts in Stage II were: 

• Detailed analysis of the integration of existing express bus service in the 
corridor 

• Design of Feeder service, park-and-ride capability, and routes in Oakland 
County 
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e Cost analysis and Fare sensitivity 

e Development oF an improved and integrated computer program For demand 
estimation; based on the use of diversion curves, origin-destination data, 
and travel time calculations. 

Preliminary design oF the Greenfield intermediate level service was accomplished; 
including selection oF traffic signal pre-emption as the bus priority method, design of 
distribution loops in SouthField and Dearborn, and system sizing and cost estimates. 

It is to be noted thot the Greenfield intermediate service may be considered to be 
independent of the BRT system serving the New Center and CBD. The major interface 
between the two is at the Northland terminal in Southfield. Other interfaces exist 
where the GreenField intermediate line intersects BRT collection routes at the Mile 
roads. 

This portion of the report begins with a description of the extensive modifications to the 
demand analysis computer program that were made during Stage II. Section 3.0 presents 
the details of the BRT system design, and Section 4.0 documents the Greenfield 
Intermediate Service design eFFort. The final section oF the report is a preliminary 
staged implementation plan covering both the BRT system and the Greenfield Intermediate 
Service. 
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2.0 DEMAND ANALYSIS PROGRAM 

During Phase I and Stage I of Phase lA of the BRT project, ridership estimates were 
employed in the relative evaluation of service alternatives and in preliminary system 
sizing. As the need for such analyses arose, a series of modal split computer programs 
evolved. The programs, however, were quite limited in their versatility and in the 
levels of detail and accuracy with which trips could be modeled. The following limi­
tations are among those found to be most significant: 

• Both auto and transit trips were assigned to a single route, as defined by a 
series of nodes connected by one-way links. That is, the possibility that autos may 
travel on shorter, alternative routes was not evaluated in determining transit-to-auto 
travel time ratios. 

• Only two speeds were a !lowed for each route: an overa II average speed for 
autos and a similar speed for transit. Trips utilizing the route segment to which the 
average speed applied were accurately represented, while other trips were less accu­
rately modeled. 

e All transit trips (for a particular computer run) were evaluated on the basis of 
a single set of parameters (trip time elements, speeds, and cost factors). No convenient 
method existed, for example, to distinguish between transit trips originating in Oakland 
County arid those originating in northwest Detroit. Without such a distinction, the same 
parameters were applied to both transit origins--even though certain trip characteristics 
(e.g., fare structure, feeder bus transfer time, and route access speed) would actually 
differ somewhat. 

A refined corridor ana lysis program package, designed to overcome many of the I imita­
tions associated with the programs uti I ized earlier in the BRT project, has been developed. 
Prominent features of the new package ore described below. 

2.1 Network Definition 

The first two shortcomings of the previous analysis programs (a single route for both auto 
and transit and a single overage speed for each mode on the route) hove been alleviated 
by changes in the method of representing the routes. Rother than define o I ineor route as 
on ordered list of nodes, the program user specifies two completely independent networks, 
each with o node list and o link list describing the node connectivity. 

Associated with each node is on identification number, a description of the node's loca­
tion, x-y coordinates precisely locating the node, and a node type designation. 
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Each node may be one of the Following types: 

• Access (ACC) -Trips may enter, but not leave, the network at such a node. 

• Egress (EGR) - Trips may leave the network at an egress node, but cannot 
enter. 

• Bidirectional (BID) -Trips may either enter or leave the network at a 
bidirectional node. 

• Reference (REF) -Trips may neither enter nor leave the network at a 
reference node; this type of node exists only to serve as a link terminus 
when a separate link is necessary to define the network geometry or the 
travel time For a network segment. 

Each network link is a one-way, straight-line roadway segment connecting two nodes. 
The location and travel direction oF a link are defined by specifying the identification 
numbers oF its end nodes in a "From-to" sequence. Other data associated with each link 
include a travel speed, a travel time, and a type designation. Link speed and time 
information are combined to produce an overall link traversal time. Normally, the 
specified link speed and the link length (determined From the locations oF the end nodes) 
are used to compute a partial travel time, which is then added to the speciFied time 
(possibly a delay time) to produce an overall travel time For the link. The link speed 
may be specified as zero to indicate that only the given time is to be used For the link 
travel time. Also, the 'peciFied link time may be negative, zero, or positive to model 
special conditions. These capabilities overcome the earlier program's single-speed 
limitation For each travel mode. Any oF the Following link types may be specified: 

• Collection (COL)- This link type is used by buses acquiring passengers 
prior to its entering a non-slop or Few-stop, line-haul portion of the 
route. 

• Line-haul (LIN) -This link type is associated with direct travel a lang the 
main route. 

• Distribution (DST) -Distribution links are traveled by buses discharging 
passengers in a series oF stops. 

Since the modal split program compiles trip data and applies cost parameters separately 
by link type, it may sometimes be advantageous to specify link types on a basis other 
than strictly by Function (e.g., to modify the Fare structure oF a particular segment of 
the transit route by specifying link types which differ From those of other segments). 
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2.2 Route Assignment 

As discussed above, the newly developed BRT modal split program alleviates two of the 
earlier program's significant limitations by modeling auto and transit routes separately 
and in a more sophisticated manner. These limitations ore Further avoided by the new 
program's capability to assign each trip (auto or transit) to Follow a minimum-time path 
through the network (auto or transit) between the trip's entry and exit nodes. Each 
trip is assigned to enter a network at the "access" or "bidirectional" node located at 
the least radial distance from the trio's origin zone centroid. Similarly, a trip leaves 
a network at the "egress" or "bidirectional" node closest to the trip's destination zone 
centroid. 

2.3 Mode Choice Model 

The new version of the BRT modal split program employs the same mode choice model as 
included in the previous program: the Peat, Marwick, Mitchell and Company model used 
by SEMCOG in estimating 1990 transit ridership for the Detroit area. The model consists 
of 80 diversion curves which relate the propensity to use transit for a particular trip to the 
following factors: 

• Origin zone household income 

• Ratio of door-to-door transit and automobile travel times 

• Ratio of out-of-vehicle transit and automobile travel times 

• Ratio of "out-of-packet" transit and automobile travel costs 

The model does not utilize actual values for the above factors. Instead, the values are 
classified, and the class numbers are used to access the diversion curve data in "table 
look-up" fashion. Since many of the travel time ratios for BRT service are expected to 
be in the range of 1 .00 to 2 .00, and no diversion curve data points are provided 
between those values, transit probabilities ore computed by linear interpolation on the 
basis of travel time ratios. The class numbers of other input values ore used without 
interpolation. 

2.4 Travel Mode Comparison 

The refined BRT modal split program ollows<:Jn automobile trip to be compared with up to 
six transit modes. The program does not, however, model the complex decision-making 
process of a traveler choosing a particular mode From among three or more alternatives, 
since the diversion curves ore intended to model only the choice between on automobile 
and a single transit mode. This restriction limits the use of the program to applications 
in which the various transit modes' service areas do not signi ficontly overlap or in which 
the overlap may be accounted for by adjusting or specially interpreting the program's 
output data. 
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The program accommodates multiple transit modes by permitting the user to specify up to 
six sets of transit parameters (in addition to a set of auto parameters). The parameters 
used to characterize each travel mode (auto and transit) are I is ted below: 

• Access speed. This parameter represents the average speed of travel from an 
origin zone's centroid to the trip's network entry node. This speed, in conjunction with 
x-y coordinates of the zone centroid and entry node,allows the program to calculate a 
travel time for the "access" portion of the trip. Since information defining the street 
layout of every zone is not cvcilcble to the program, travel between the zone centroid 
end the entry node is assumed to be direct (i.e., along a straight line). 

• Access out-of-vehicle ("excess") time. This parameter is ihe total of all 
out-of-vehicle times experienced by a traveler during the access, collection, line-haul, 
and distribution segments of a trip. Walking, waiting, transferring, and auto starting 
times are included in this total. Out-of-vehicle time associated with the "egress" 
portion of the trip is identified separately. 

• Access cost. This information includes c calculation method, rote, and fixed 
additional cost to be attributed to access travel. The cclculctian method may be "flat" 
or "graduated." If the method is "flat," the specified rate is assumed to represent a fixed 
cost which is independent of travel distance. Therefore, the sum of the rote and any ad­
ditional amount is used as the access cost. In the case of a "graduated" cost calculation 
method, the specified rate is multiplied by the trip's access distance. The resulting 
amount is then added to any fixed portion of the access cost. 

• Collection cost. A separate cost calculation method and rate may be applied 
to travel on network links of the "collection" type. As described above, either o fixed 
or distance-related cost may be specified. 

• Line-haul cost. The cost of line-haul travel is also computed separately for 
each trip by each mode. 

• Distribution cost. The cast of travel on "distribution" links is computed in 
the some manner as for collection end line-haul travel, but with separately specified 
parameters. 

• Egress speed. This parameter is the overage speed of travel to the 
destination zone centroid from the network exit node. Three separate egress speeds ore 
specified; the trip's destination zone classification (CBD, activity center, or local) 
determines which of the three speeds is used for a particular trip. 

• Egress cost. Egress cost parameters ore similar to those for access cost (i.e., 
a calculation method, cost rote, and fixed cost ore specified). Three sets of egress cost 
parameters for each mode allow c different set of parameters to be used for each 
destination zone type. Auto parking costs ore on example of on egress cost which varies 
with destination zone type. 

2-4 



r 
I~ 

GM Transportauon Systems 

• Egress excess time. This parameter includes all elements of out-of-vehicle 
time not accounted for in the "access" out-of-vehicle time described above. Typically, 
a walking time is specified for transit trips, and a combined parking and walking time is 
applied to auto trips. This parameter, I ike other egress parameters, has a separate value 
for each destination zone type. 

Associated with each origin zone is a set of six "submodal weighting factors." A sub­
modal weighting factor is a positive (or zero) value by which the total travel demand 
between an origin-destination zone pair is multiplied before application of the mode 
choice model. Since a submodal weighting factor is associated with each transit mode, 
the total travel demand is effectively split into as many as six parts. Each part is then 
divided into an auto group and a transit group when the mode choice model is separately 
applied to the trips in that part. The modal split problem for an individual part of an 
0/D pair's total demand, then, is reduced to a choice between only two modes: the 

. automobile and the single transit mode (the mode associated with the submodal weighting 
factor which was used to obtain that part of the total demand). 

Through careful selection of submodal weighting factors and transit mode parameters, a 
high degree of versatility may be obtained from the BRT modal split program, including 
the following capabilities: 

• An origin zone may be completely eliminated from transit consideration by 
setting all of its weighting factors to zero without constructing a new corridor zone list 
and trip matrix. 

• The entire corridor's modal split may be evaluated on the basis of a single 
transit mode (as was done with the previous BRT modal split program) by setting that 
mode's weighting factor to unity (and other modes' weighting factors to zero) for all 
origin zones in the corridor. 

• When two or more transit modes offer non-overlapping service in the analysis 
corridor, each mode's weighting factor is set to unity for all zones in which the mode 
provides service, For any single zone, then, no more than one non-zero submodal 
weighting factor is specified. 

• The above concept may be extended to subdivide ind ividua I zones, if the pro­
gram user is aware of the implicit assumptions and consequences. Instead of limiting 
weighting factor values to unity or zero, this technique uses a weighting factor for each 
mode chosen to represent the fraction of a zone's trips (or land area or population) within 
that mode's service area. If all of a zone's trips have a transit mode available, the zone's 
submodal weighting factors should total unity; if a portion of the zone's tripmakers have no 
transit service, o lower weighting factor total should result. The most important restric­
tion to the use of this technique is that no significant overlap exists among the service 
areas of the transit modes being evaluated. This constraint moy be satisfactorily met in 
certain analyses of feeder bus and pedestrian access modes. Modes involving automobile 
travel (e.g., park-end-ride and kiss-and-ride) have less well-defined service area boun­
daries and do not allow the possibility of extensive service area overlap to be ignored. 

2-5 



GM Transoortati•m Systems 

Furthermore, this method of zone subdivision provides no means for creating new subzone 
centroids; distance coiculotions, then, ore all based upon the original centroid loca­
tions. 

2.5 Program Outputs 

The refined BRT modo I split program reads a variety of corridor definition data and run 
control parameters, determines the characteristics of travel by each mode for every 
origin-destination zone pair, applies the mode choice model to the corridor trip matrix, 
compiles o summary of the corridor analysis results, and produces o data file for subse­
quent output on o high-speed line printer. The following items ore among those included 
in the program's output: 

• Each network's nodes ore listed in numerical order, as shown in the portio! list 
of Figure 2-1. The information presented for each node includes on identifying number, 
a description of the node, a node type designation, a list of other nodes to which links 
radiate from the given node, and the x-y coordinates of the node's centroid. 

• Figure 2-2 is o partial auto network link list; a simi lor I ist is produced for the 
corresponding transit network. Each link is defined by the identification numbers of the 
nodes it connects, o link type designation, the link length, and the link travel time 
(which includes any in-vehicle delay time). 

• Next, trip data are summarized for each origin zone separately by destination 
zone group. The orogrom user must assign all destination zones to one of up to nine 
groups. Groups one or twa are program-specified to include Detroit CBD and New 
Center area zones, respectively. Other zones may each be assigned to any single des­
tination group. Figure 2-3 illustrates the types of data generated for trips too single 
group of destination zones from several origin zones. In each of the following data 
categories, values pertaining to auto-only trips, transit trips by submode, and total 
transit trips are output: 

- Person-trips produced (the number of persons traveling between the 
origin zone and one of the zones in the specified destination group 
during the analysis period by the indicated mode) 

- Modal split (the percentage of the zone's total production of trips to 
the specified destination group during the analysis interval by all modes 
combined which is represented by the above number of trips foro single 
mode) 

- Trip density (the zone's trip production divided by the zone's land area 
in square miles) 

- Average travel time (the overage door-to-door travel time of trips from 
the origin zone to the specified destination group, by the indicated mode) 
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Figure 2-3 Origin Zone Summary of BRT Corridor Analysis Data (Group 5) 



GM Transportation Systems 

- Average excess time (the average portion of door-to-door travel time 
classified as out-of-vehicle time for the origin zone, destination group, 
and mode indicated) 

- Route access time (the time required to travel from the zone centroid 
to the nearest network access point by the indicated mode) 

- Average trip cost (the average cost for a complete trip from the origin 
zone to the specified destination group by the indicated mode) 

• Destination zone data, analogous to the data listed for origin zones above, are 
output in the format shown in Figure 2-4. These data apply to all trips in the corridor 
which terminate in the particular destination zone, and differ from the origin zone data 
in the following ways: 

- Trip quantities refer to trip attraction rather than trip production. 

- Route egress times, instead of access times, are given. (Egress time 
is the travel time from the network exit node to the destination zone 
centroid.) 

o Figure 2-5 illustrates the format in which auto network node loads are output. 
The example shown lists the number of auto person-trips terminating in the indicated 
destination group which have been assigned to enter the network at each node. A simi­
lar list (not shown) of trips leaving the network is also output. Bidirectional nodes may 
appear in either list, while reference nodes and other nodes with zero trip locdings are 
screened from the output lists. 

o A node locd list for a transit network is presented in Figure 2-6. In this list, 
trip quantities are subdivided by transit mode and totaled in the rightmost column. Again, 
a separate access node load list is output for each destination zone group, and a similar 
set of I ists is produced for network access. 

• Trip locds are listed for several auto network links in Figure 2-7. Unlike node 
locds, link leeds are not listed separately for trips to each destination group; only total 
leeds are output. 

• Figure 2-8 illustrates the listing format employed for transit network link locds. 
Transit link loads are subdivided by mode, but are not listed separately for each destina­
tion group. 

• Finally, as shown by the example in Figure 2-9, an overall summary is output 
for each destination zone group. This summary includes the following data for auto trips, 
transit trips by submode, and total transit trips: 

- Total person-trips attracted to the destination zone group 
- Modal split percentages corresponding to the above trips 

2-10 



GM Transportation Systems 

- Average door-to-door travel times of all trips to the destination zone group 
- Average out-of-vehicle trip times 
- Average total out-of-pocket trip costs (i.e., those perceived by the travelers 

as direct, trip-related expenses) 

\ 

2-11 



ut:<;r•N l u N A l u A A AUTO (I IJ s R A p I 0 T H A N s I T 0 A T A 0 y s u • M 0 D E fiRT 

lONf Jj ' s ( R I ,. T u N ONLY fEEOl FH02 FHD1 PK-RD KS-RD WALK TOTAL 

AVG. fHIP CO:iT tCENfSI: 20.3 45.0 4~j. 0 o.o o.o o.o o.o 45.0 

932 f'U<SLN-TtU PS. hfTRAC TF.U: 4 }0.6 2.4 4.4 o.o o.o o.o 0.0 !>.0 
MIIUAl SPL I r I PFRC£NT J: 96.4 0.6 1.0 o.o o.o 0.0 o.o 1.6 
l•U;S I T 'f lHtiPS/SU.HI.J: 1229.0 I. 0 12.5 o.o o.o o.o o.o 19.4 
AVL;. TI~AIIll TIM'.: un N. a: 0.9 4 U.ll 40 ·'• o.o 0.0 o.o o.o 43.3 
/1VG. t:XCE~S T P-IE HI IN.): 1.0 lO.O 20.0 o.o o.o o.o 0.0 20.0 
1\UUTI: EGI\t: SS T I ~IE 111IN.J:; I. 0 0.0 0.0 o.o o.o o.o 0.0 o.o 
AVti. rHlP CCST !CENTS); lLO 4~.0 45.0 o.o 0.0 o.o 0.0 45.0 

S60 Pt KSCN-rlt!PS IITlHM:rEu: 2000.1 32.2 lll.3 0.0 o.o o.o o.o 50.4 
H!lUAl SPI.I r IPFHCENTI: <} 1. (, 1.6 U.'l o.o 0.0 0.0 0.0 Z.'• 
UlNS IT Y tlllii'S/SU.HI.): 2011.) 32.2 18. j o.o 0.0 o.o 0.0 50.5 
f,VG. IRA VEl T I ~H: HIIN.J:; 4.(} 3<... ~j }<} .4 o.o o.o o.o o.o 30.3 
AVl.. [XCESS T P.·!E HIIN.J: 3. 0 20.0 20.0 o.o o.o o.o o.o 20.0 
IH.JU r t: I.:Ckt:SS 1"1 Hf HU 1\1, J: I. 3 o.o 0.0 0.0 o.o o.o o.o o.o 
AVl.. TKIP cusr ICf-NTS I: l9.7 4'.i. 0 '•5 .o 0.0 0.0 o.o o.o 45.0 

~6"3 Pl:I~S(N-IKII•S .ATTI~ACHO: 2674.3 o.o 33.5 0.0 O.l) o.o o.o 33.5 
WJOAL Sl'l J l !PU~UtH): 'JB .. O o.o 1.2 o.o o.o o.o 0.0 1.2 
DU~SITY ITl~lPS/SCJ.~Il.J: 2706.U 0.0 33.<) o.o o.o o.o o.o 33.9 
Av(;. r1uw f: L TIME '.'11N.): il. 1 o.o 4S.2 0.0 0.0 o.o o.o 45.2 
f, Ill~. EXCI:~S I I t1E 1111 N. I : 3.0 o.o .20.0 o.o 0.0 o.o 0.0 20.0 "' s: 
I<. CUTE fGt\ESS TJMf OliN. I: 1.6 0.0 o.o o.o o.o l.l.O o.o 0.0 'iii 
/1VG. THll' COST !CEnTS): 15. 5 0.0 ~5.0 0.0 o.o c.o o.o ~5 .. 0 ~ 

"' ! I 910 f'Uc.lCN-lll.l PS ATTRACTED: 900.0 2.1 3. I o.o o·.o o.o 0.0 o. ,, 
1·10UAL SPLIT tPtRCfNTI: 4<; ·'· 0.3 0.4 o.o o.o o.o o.o 0.6 g. 

"' • 
Ut:N$1 lY ITitiPS/SQ.Mf.l: 3130. 1 6.6 II. 0 0.0 o.o o.o 0.0 20.3 00 

[fru AVl.. l!tAIJEL TIME P11N.): 0.9 3 ~i. 0 4 5. u 0.0 O.J 0.0 0.0 41 .. 2 ~ 
AV{i. EXCESS TIME If~ IN .. ) : 3.0 20.0 20.0 0.0 o.o o.o 0.0 20 .. 0 ~ 
I{UUr[; EGRESS TIME I Ml N .. I: 1. 0 o.o o.o o.o o.o o.o o.o o.o 
AVG .. TIUP COST !CENTS): 15 .. 7 45.0 45 .. 0 0.0 0.0 0.0 0.0 45.0 

c;71 Pt:I<SCN-TttiPS ATTf!A(TEf); 354.4 2 .. 'i -4.U 0.0 o.o o. 0 o.o 7.3 
/'IUOAL SPLIT tPEHC£NTI: (}!\.0 0. I 1.3 0.0 0.0 o.o 0.0 2.0 
ULN$ II Y tfllJPS/SO.~\l.l: 696 .. 1 '• .. 9 9.5 0 .. 0 0.0 o.o o.o l'r .. 4 
AVG. THAVEL TIME HUN. I: 9.8 52.1 30.il o.o o.o o.o o.o 30.2 
AVG. EXCI:SS TJ;.<E (M I"''. J: 3.0 l.O.O 20.0 o.o o.o o.o 0.0 20.0 
f<.UUTE l:~l~I::SS TINE (HI N.):; 1 • 2 o.o o.o o.o o.o 0.0 0.0 o.o 
t,VG. 1 RIP COST (CENTS I: l9.H 4'i.O ~'i.U o.o o.o o.o o.o 45.0 

Cj]2 PtRSfJN-TfUPS ATTP.ACT'::O: 1161. 3 t. .. B 5 .. 8 o.o o.o 0.0 0.0 12.6 
MtJDAL SPLIT I PERCENT): '13.'J o.o 0.5 o.o 0.0 o.o o.o I. 1 
OU~SITY t lltlf>S/S.Q.MI .. I: 2146. tl 13.11 11.7 0.0 o.o o.o o.o 25.5 
AVG. Hi\ Vi: l TIME i t·IIN .. I: 8.1 36.5 1tS. 6 o.o o.o 0.0 o.o -40 .. 6 
AVG .. EXCt:SS T!Mf (1-ttr-l.): 3.0 20 .. 0 2n.o o.o 0.0 o.o o.o 20.0 
HGUH EGilt::S5 TJ"\f: I MIN. 1: I. 0 o.o o.o o.o o.o o.o o.o o.o 
AVG. TRIP COST tCENTS): I 5. 1 4 5.0 4~.0 0.0 0.0 o.o o.o 45.0 

1204 VfRSCN-TRIPS fiTTHACTEO: 12•H.6 o.o 37. ') o.o 0.0 o.o o.o 37.5 
MOOAL SPLIT (PERCENJJ: 97.2 0.0 2.0 o.o 0.0 o.o o.o 2.fl 

~-------

Figure 2-4 Dest'n Zone Summary of BRT Corridor Analysis Data (Group 5) 



Figure 2-5 Auto Route Access Node Trip Loadings (Group 5) 
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Figure 2-6 BRT Route Access Node Trip Loadings (Group 5) 
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Figure 2-7 Auto Route link Trip Loadings 
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3. 0 BRT SYSTEM 

The proposed BRT system evolved as the result of an iterative process involving analyses 
of existing express bus service in the Southfie ld/Jeffries corridor 1 demand estimates and 
sensitivities, and requirements for new construction. These analyses, including the re­
sults of some preliminary iterations, are described in this section. In addition to the 
system design rationale, discussion of physical design and construction requirements, de­
mand estimates, system sizing and costing, and cost revenue considerations are presented 
in this section. However, before the details of the BRT system design process are discussed 
an overview of the proposed BRT system concept is presented. 

1 

3. 1 Overview of BRT System Operation 

The obiective of the BRT System is to substantially improve the speed of bus transit service 
provided in the Southfield/Jeffries corridor to destinations in the Detroit CBD and New 
Center by utilizing the reserved bus lane on the Jeffries Freeway and other high speed 
links. In peak periods, each BRTroute consists of three segments: collection, line-haul, 
and distribution. The first segment involves local collection in which the BRT bus 
interfaces with park-and,-ride lots, feeder buses, and local bus stops along the route. BRT 
collection routes are designated on each of the "mile" roads in Detroit from Eight Mile 
Road to Joy Road. In Oakland County 1 collection buses originate at various park-and­
ride lots. In general, all BRT collection buses which originate west of Southfield are 
routed onto the Southfield Freeway, where they operate in mixed traffic to the Jeffries 
Freeway. At the Jeffries Freeway, BRT buses weave across to the median lane of the inner 
roadway, which is reserved exclusively for BRT vehicles. These buses make an intermediate 
stop at Wyoming to discharge New Center transfer passengers, and then travel nonstop ta 
the CBD in the Jeffries reserved bus lane. Shuttle buses operate between the transfer point 
at Wyoming and the New Center Distribution Loop. 

Additional BRT collection buses originate east of Southfield on each of the mile roads in 
Detroit. These buses travel east on the mile roads and eventually enter the Jeffries 
reserved bus lane via an exclusive bus entrance ramp at Wyoming. These buses stop at 
Wyoming to discharge New Center transfer patrons before entering the freeway for the 
express run to the CBD. 

The line-haul portion of the BRT routes utilize the reserved bus lane on the Jeffdes 
Freeway. In order to minimize the need for buses to weave across lanes of freeway 
traffic, exclusive bus access ramps are proposed for three locations. In addition to the 
proposed ramp from Wyoming to the reserved lane of the Jeffries Freeway mentioned 
earlier, a ramp from the reserved lane to Scotten is proposed to provide access to the 
New Center. The third construction proiect which is proposed to minimize weaving 
and to give buses priority involves the southeast terminus of the exclusive bus lane. It 
is proposed that the exclusive bus lanes on the Jeffries be extended on the Fisher 
Freeway to Third Street by using the median of the Fisher Freeway as exclusive bus lanes. 
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A bus-only exit ramp at Third Street which permits buses to exit the reserved median lane 
without weaving is proposed. 

The final segment of the inbound BRT trip is distribution in the CBD or New Center. 
·Distribution routes have been proposed to serve both of these areas in on efficient manner. 
In general, the routes are characterized by mixed-traffic operation on one-way streets. 

The need for local feeder service to the BRT system in Detroit during peak periods is 
minimized by the 1-mile spacing of BRT collection routes. However, local buses in 
Detroit, especially those operating on north-south streets, are assumed to provide any 
additional feeder service which is necessary. The local bus service which is presently 
provided in Oakland County is quite limited, and the proposed BRT collection routes 
interface with only a small number of park-and-ride lots. Therefore, a need does exist 
for feeder service to the BRT system in Oakland County. To satisfy this need, a local 
bus system operating on the mile roads from Ten Mile to Fifteen Mile and focused on 
North land Center is proposed. 

In order to provide a reasonable transit alternative to BRT patrons who must return home 
during off-peak periods, limited BRT line-haul service is proposed for the period between 
the morning and evening peak periods and for a few hours after the evening peak. Dur­
ing off-peak periods, it is proposed that BRT vehicles complete the CBD Distribution Loop 
and then follow a modified Imperial Express route. The route utilizes the Jeffries reserved 
bus lane from the CBD to Wyoming, runs north on Wyoming to James Couzens, follows 
James Couzens to the Northland bus terminal, and then back to Greenfield, runs south 
on Greenfield to Seven Mile, and then follows Seven Mile Road across the corridor. 
The New Center shuttle should also operate between the New Center and the Wyoming 
transfer point during off-peak periods. 

It should be apparent from this description of the operation of the proposed BRT system 
that the intersection of Wyoming and the Jeffries Freeway is the focal point of the BRT 
system. All BRT buses which do not enter the Jeffries reserved lane at Southfield do so 
at Wyoming. In addition, this areO is a vital link in the BRT service to the New Center. 
With few exceptions, the demand for New Center service along each of the BRT collec­
tion routes is insufficient to support New Center express service at less than 30-minute 
headways during the peak hour. An alternative to long headways for New Center service 
is to require a transfer from C BD-bound collection buses, which run at relatively short 
headways, to New Center buses. The headway of these New Center buses is minimized 
by consolidating the New Center demand at a sing I~ transfer point--Wyoming. There­
fore, the proposed BRT system includes construction of a passenger transfer station at 
Wyoming, which is integrated with the entrance/exit romps to the Jeffries reserved bus 
lanes. The proposed transfer station, illustrated in Figure 3-1, is located at surface­
street grade over the median of the Jeffries Freeway west of the Wyoming bridge. Bus 
access to the station, and subsequently to the exclusive bus lane, is provided from the 
service drive. In addition, exclusive ramps are provided from the reserved lanes on the 
freeway to the Wyoming Station to accommodate intermediate stops. Due to the volume 
of buses, the station is used only by inbound buses in the morning peak period and by 
outbound buses in the evening peak. Figure 3-1 illustrates how the station would be 
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used during the evening peak period. Since two lanes are provided in the station itself, 
it can be used by both inbound and outbound buses during off-peak periods provided the 
number of buses involved is small and ramp signals facilitate the safe use of the one-lane 
ramps. 

3.2 Intermediate Stop Analysis 

The peak-period demand for BRT service to the New Center was estimated in Stage I and 
is reported in Figure 4-10. An analysis of these data indicates that the New Center de­
mand from most individual nodes is not sufficient to support non-stop service to the New 
Center at reasonably short headways, even in the peak hour. If express service to the 
New Center area is to be provided, efficiency dictates that an attempt be made to aggre­
gate the demand to minimize the required number of buses. An intermediate stop analysis 
was therefore conducted to evaluate the effects of intermediate stops on net BRT system 
demand. Both the loss in estimated BRT ridership to primary destinations (C BD and New 
Center) due to increased trip times and the potential increase in ridership resulting from 
providing service to intermediate destinations were considered in order to evaluate the 
net effect on BRT ridership. 

First, the potential loss in BRT ridership was estimated by evaluating the sensitivity of 
the modal split estimates to changes in travel time due to intermediate stop delays. 
Efficient stops, involving no deviation from the main I ine route and an average dwell 
time of only 15 sat each stop location, were assumed. The time required for decelera­
tion from 50 mi/h at 0.15 g and acceleration to 50 mi/h at .05 g is included. The total 
increase in trip time associated with each intermediate stop is about 45 s as determined 
by the foregoing assumptions. This estimate of intermediate stop delay time assumes no 
queuing of buses at the intermediate stop location. If many buses stop at the same loca­
tion, some queuing wi II occur, and perhaps a better estimate of intermediat stop delay 
time would be 90s. 

The sensitivity of demand estimates to variations in travel time due to intermediate stops 
for trips to the CBD originating at selected corridor access points is illustrated in Figure 
3-2. For the four stops, representing a total delay of 3 minutes, the estimated loss in 
potential BRT ridership ranges from 3 percent for the longest trip (access node 120, Four­
teen Mile and Southfield) to about 7 percent for the shortest trip (access node 111, Wyom­
ing and Jeffries Freeway). The variation in modal split sensitivity to intermediate stops 
is due not only to changes in travel time ratio, but also to variations in origin zone in­
come class and cost ratio. 

Figure 3-3 illustrates the sensitivity of New Center demand estimates to intermediate stop 
delays for trips accessing the BRT route at selected nodes. The estimated losses in BRT 
ridership to the New Center due to delays associated with four quick intermediate stops 
range from about 5 percent of trips originating at node 120 (Fourteen Mile and Southfield) 
to about 13 percent for shorter trips (e.g., trips originating at node 108, Southfield and 
Jeffries). 
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This analysis shows that the diversion curves used in the modal split estimates ore relatively 
insensitive to small variations in travel time ratio. It con be concluded that a number of 
efficient intermediate stops con be scheduled if necessary without significant loss of BRT 
ridership potential to primary destinations. 

The next step in the analysis is to estimate the potential increase in BRT ridership as a 
result of serving intermediate destinations. Since the Southfield corridor between the 
cities of Southfield and Dearborn is to be served by an intermediate level system, only 
zones located along the Jeffries were considered as intermediate stop potential destinations 
for the BRT system. Initially, a morning peak period trip matrix from all zones in the 
Southfield/Jeffries corridor to all other zones in the corridor was generated. An analysis 
of the trip matrix revealed no zones which attract a significant number of trips and which 
can be conveniently served by an intermediate stop on the Jeffries. The two zones in the 
general vicinity of the Jeffries Freeway which attract the largest number of trips in the 
peak period (zones 704 and 723) are both located more than one mile from the freeway. 
Assuming a modal split of 5 percent, which has been predicted using the diversion curves 
for similar trips to destinations where convenient free parking is available for the auto 
alternative, each zone attracts only about 160 transit trips in the 3-hour morning peak 
period, Since no single major attraction zone exists along the Jeffries, all zones adja­
cent to freeway exits or along Grand River From Livernois to West Grand Boulevard were 
considered as potential intermediate stop destinations. The total number of trips attracted 
from the corridor to these zones during the morning peak period is 12,597. With on 
average modal split of 5 percent, the number of peak period transit trips attracted to 
these zones totals 629. Table 3-1 summarizes the zones that were considered, and the 
number of trips attracted to each af the potential intermediate stop destinations. The 
number of transit trips attracted to these zones is approximately equal to the total esti­
mated loss in ridership to primary destinations due to intermediate stop delays. 

In conclusion, although the concept of incorporating a number of intermediate stops into 
the BRT system does not offer the potential Far significantly increased ridership by serving 
intermediate destinations, the delays associated with efficient stops da not seriously 
reduce the potential ridership ta primary destinations. Therefore, although an intermediate 
stopping policy need not be considered in this corridor as a means of increasing BRT 
ridership, it can be considered as a means of consolidating demand to decrease headways 
on certain routes. 
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Table 3-1 Potential BRT Demand for Intermediate Destinations 

TRIP ATTRACTION 
ZONE 

ALL MODE TRANSIT* 

144 400 20 
145 1186 59 
512 153 8 
513 366 18 
514 723 36 
515 810 40 
516 652 33 
701 1316 66 
702 1239 62 
713 2083 104 
724 878 44 
725 1504 75 
731 788 39 
732 499 25 

TOTAL 12,597 629 

* Assuming 5 percent modal split 
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3,3 Integration of Existing Service 

The. purpose of the service integration task was to determine the recommended route struc­
ture for BRT collection, line haul, and additional feeder service within the framework of 
the existing bus service in the corridor. The objective was to integrate the existing ser­
vice with the proposed BRT service to the greatest extent possible. 

For the most part, DDOT operates the routes south of Eight Mile Road while SEMTA 
operates those north of Eight Mile, The express routes are the prime candidates in the 
corridor for integration into the BRT system. In some cases1 local buses can serve as 
feeders to the BRT collection routes. 

Table 3-2 shows the ten DDOT express bus services operating in the corridor and the 
number of trips to the CBD in the a.m. peak period. The Dexter express also operates in 
the corridor, along Outer Drive, but since its prime service along Dexter is not in the ~ 
corridor, its integration into BRT service was not considered, No SEMTA service to the 
CBD is included because substantial portions of the SEMTA routes lie outside the corridor 
and they serve several intermediate destinations in addition to the Detroit CBD. 

As shown in Table 3-2, there are a total of 101 express vehicle trips in the a.m. peak 
period into the CBD. According to DDOT ride checks, there are over 9,500 daily ex­
press trips on these lines in the a.m. and p.m. peak periods, The importance of inte­
grating these lines into the BRT system is obvious: the present express bus ridership farms 
an excellent demcm.d bcise for the initial BRT system, Figure 3-4 shows a comparison of 
the number of daily trips on the Shirley Highway Busway in Washington, D.C., the San 
Bernardino El Monte Busway in Los Angeles, and the Minneapolis Bus Rapid Transit 
operating on I-35W, The existing DDOT express bus ridership is greater than the rider­
ship on the Minneapolis bus system and only about 5,000 trips per day less than the San 
Bernardino Busway. 

Table 3-2 DDOT Express Service in BRT Corridor 

Route 
Number of Trips 

A • M. Peak Period 

Grand River Red Express 22 
Grand River Blue Express 10 
7 Mile Imperial Express 23 
7 Mile Ho mil ton Express 6 
6 Mile Second Avenue Express 4 
Fenkell Express (5 Mile Road) 11 
Schoolcraft (4 Mile Rood) 3 
Plymouth (3 Mile Road) 7 
Chicago Davison (2 1/2 Mile Rood) 3 
Joy (2 Mile Road) 12 --
Total 101 
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The following set of guidelines for the integration of the existing express routes in the BRT 
system were developed: 

e Improve, or at least equal, the travel time of present riders. 
• Do not eliminate express service to those who presently have express 

service available to them. 
• Do not substantia fly increase headwoys over those of present service, 

The approach token in the task of integrating existing routes was to: 

• Identify bus routes 
• Determine frequency of service 
• Determine travel time to the CBD from major intersections along the route 
• Postulate alternative BRT treatments 
o Determine travel time on BRT alternatives 
o Compare travel times of existing express bus service with BRT alternatives 
o Assess impact of BRT alternative services on headway and physical con­

struction requirements 
o Develop a recommended BRT service 

The existing express bus service collection and line-haul travel times were based on 
published schedules. The BRT collection times were based on the existing express bus 
collection, The line-haul speed on Southfield was assumed to be 37 mi/h as determined 
in Stage I on the basis of numerous speed runs, The average speed on the Jeffries re­
served bus lone was assumed to be 50 mi/h, The travel times for the existing service 
and BRT service do not include downtown distribution, The present express services 
hove different CBD distributions for almost every route, while in the BRT system, one 
distribution route is envisioned for all the buses, A detailed discussion of the CBD 
distribution route is presented in Section 3,4, 

The results of this task are presented in two ports, First, the recommended BRT route 
structure for the portion of the corridor inside the city of Detroit is presented, The inte­
gration of each existing DDOT express bus line is presented in detail followed by a 
brief discussion of the feeder service which can be provided by existing DDOT local 
bus lines in the corridor. The second port of the section describes the existing SEMTA 
service in the Oakland County portion of the corridor, 

3,3. 1 Integration of DDOT Service 

3,3. 1. 1 Seven Mile and Eight Mile Roods 

Seven Mile is presently served by the Hamilton Local, the Hamilton Express, and the 
Imperial Express. Figure 3-5 shows the route of each of the above lines. The Hamil­
ton Local has three points of origin: Grand River and Redford, Seven Mile and Southfield, 
and the Northland Center, Before 7:00a.m. buses originate at either Grand River and 
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Figure 3-5 

• ROUTE ORIGINS 

Sketch of Existing Express Routes on Seven Mile Rood 
(Sheet 1 of 2) 
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Figure 3-5 Sketch of Existing Express Routes on Seven Mile Rood 
(Sheet 2 of 2) 
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Redford or Seven Mile and Southfield. After 7:00a.m. buses originate at either Grand 
River and Redford or at the Northland Center. The Hamilton locals go across Seven Mile 
to Hamilton. The buses then go south on Hamilton, on Third Street, and on Woodward to 
the C BD. 

The Seven Mile Road Imperial Express provides express bus service along Seven Mile Road 
from Grand River east to James Couzens, and the Hamilton Express provides express ser­
vice along Seven Mile Road from James Couzens east to Hamilton, The Imperial Express 
originates at either Seven Mile ond Grand River or Lahser and McNichols and makes a 
loop before heading for the CBD. The buses leave Lahser and McNichols, go north on 
Lahser to Eight Mile Road, and west on Eight Mile to Grand River. At Grand River and 
Eight Mile the buses turn around, proceed east on Eight Mile to Lahser, and then south 
on Lahser to Seven Mile. After originating at either of the two points, the Imperial 
Expresses go east on Seven Mile, operating os o local to James Couzens. The buses 
follow the James Couzens service drive (still operating as local service) to the Wyoming 
entrance of the John Lodge Freeway. The buses exit the freeway at Grand River, and 
take Henry Street to Woodward to their terminal point at Larned and Randolph. 

As pointed out, the Hamilton Express begins at Seven Mile and James Couzens and goes 
east on Seven Mile to Hamilton. It then goes south on Hamilton to Clairmont 1 where 
it enters the Lodge Freeway. It exits the Lodge at Bagley, goes down Cass to State, to 
Griswold to East Jefferson. 

Table 3-3 shows the frequency of service along Seven Mile Road. The number of buses 
arriving in the CBD in each half hour in the peak period is tabulated. The Hamilton 
Local has about five-minute headways. The Imperial Express has 8- to 10-minute head­
ways except from 8:00-8:30 a.m. when the headways are 4 to 5 minutes. The Hamilton 
Express has headways of 20 minutes during the peak period. 

There are many alternative ways to serve the Seven Mile corridor with the new BRT ser-
vice, and several feasible alternatives are illustrated in Figure 3-6. These alternarives 
will now be discussed, and then various ways of integrating the existing service into the 
BRT service will be presented. 

The first alternative is to have a BRT collection route along Seven Mile Road from Grand 
River to Southfield as illustrated in Figure 3-6. The bus would then enter the South­
field Freeway and follow the BRT line haul route. In coordination with this alternative, 
a second alternative is to start a BRT collection bus at Southfield and Seven Mile, go 
east on Seven Mile to James Couzens, take James Couzens to Wyoming, and Wyoming to 
the Jeffries. The third alternative is to start at Seven Mile and Grand River, proceed 
east to James Couzens to Wyoming, and then on Wyoming to the Jeffries Freeway. These 
three alternatives cover the present Imperial Express routes. A fourth alternative is to 
start a BRT collecrion bus at Meyers and Seven Mile Road and proceed west to Southfield 
to the line haul. A fifth alternative is to provide service between Meyers and James 
Couzens with westbound Hamilton Local buses and then require patrons to transfer to a 
BRT collection bus at James Couzens. 
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Route 
Name 

Hamilton 

Imperial 

Hamilton 

Type of Route 
Service Nurnber 

Local 23 

Express 78 

Express 77 

Table 3-3 Frequency of Existing Service an Seven Mile Road 

Number of Buses Arriving in the CBD in the A.M. 
Point of Point of 
Origin Termination 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-

TOTAL 
7:29 7:59 8:29 8:59 9:29 10:00 

7 Mile & Cabo Hall 2 2 - - - - 4 
Southfield 

Grand River Cabo Hall 3 2 3 3 3 3 17 

Northland Cabo Hall - - 3 3 3 3 12 
Center - - - - - - -
TOTAL 5 4 6 6 6 6 33 

Lahser & Larned & I I I 2 I 0 6 
McNichols Randolph 

7 Mile & Larned & 2 3 6 I 3 2 17 
Grand River Randolph 

- - - - - - -
TOTAL 3 4 7 3 4 2 23 

7 Mile & Shelby & I I 2 I I 0 6 
Jas. Couzens Jefferson 
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Figure 3-6 Sketch of Alternative BRT Routes on Seven Mile Road (Sheet 1 of 2) 
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The next step is to compore the travel times of the Imperial Express to the estimated 
travel time of each of the alternative BRT routes. The travel time to the CBD for each 
BRT alternative from major intersections along the collection route was calculated. The 
results are shown in Figure 3-7. A I so shown in the graph are the travel times to the 
CBD via the Imperial Express, which serves as a benchmark For evaluating the BRT 
alternatives. 

Given the graph shown in Figure 3-7, Table 3-4 summarizes the evaluation of the 
alternatives in coordination with the Southfield line haul. 

Considering the alternatives, the following recommendations are made: 

1. Originate BRT collection service at Seven Mile and Grand River, 
and proceed east along Seven Mile Road to enter the BRT line-haul 
at Seven Mile and Southfield. 

2. Originate BRT collection service at Seven Mile and Southfield, and 
proceed east along Seven Mile to James Couzens, southeast on James 
Couzens to Wyoming, and south on Wyoming to the Jeffries. 

3. Continue to serve the area between James Couzens and Meyers with 
the existing Hami I ton Express. 

To integrate the present Imperial Express into the recommended alternatives, it is sug­
gested that the Imperial Express service be split into two ports corresponding to the first 
two recommendations. This new service will result in a time savings of 13 to 14 minutes 
for people along Seven Mile Road between Grand River and Southfield. For people 
living east of Southfield along the Imperial Express route, there will be about a one­
minute travel time savings. Also, there should be better reliability of running time 
because the buses may operate on an exclusive lane on the Jeffries rather than free-flow 
on the Lodge. 

From an operational point of view, there will be improved uti! ization of equipment 
because the travel time to the CBD will be less than that of the Imperial Express. Con­
sequently, the buses will be able to make more trips during the peak period. 

The disadvantage of Alternatives 1 and 2 is that people along the corridor see less fre­
quent service. In general, average headways are increased by a factor of 2, from 
about 5 minutes to about 10 minutes in the peak hour and from about 8 minutes to about 
20 minutes during the remainder of the peak period. 

The decision to split the Imperial Express equally east and west of Southfield is based 
upon the fact that the demand is split about equally on either side of Southfield. A 
more refined estimate of how to split the present Imperial Express to integrate it into the 
BRT system requires that a route load profile of the Imperial Express be performed. How­
ever, the existence of BRT service on adjacent mile roads may alter the load profile on 
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Table 3-4 Summary of BRT Alternatives for Seven Mile Road 

COLLECTION LINE HAUL 
TRAVEL TIME OF BRT ALTERNATIVE AS 

COMPARED TO IMPERIAL EXPRESS 
. 

1. Eastbound from 7 Mile & Enter line haul at Time savings of 13-14 min over Imperial 
Grand River* to South- Southfield Express 
field via BRT Collection 

2. Eastbound from 7 Mile & Enter Jeffries line Travel time is about 1 min less than the travel 
Southfield to Jas. Cou- haul at Wyoming time of the Imperial Express 
zens & then SE on Jas. 
Couzens to Wyoming via 
BRT Collection 

3, Eastbound from 7 Mile & Enter Jeffries line Travel time about 1 min less than the travel 
Grand River to Jas, Cou- haul at Wyoming time of Imperial Express 
zens to Wyoming 

4, Westbound from 7 Mile & Enter line haul at For people east of Jas. Couzens, travel time 
Meyers** to Southfield Southfield is greater than Imperial Express. For those 
via BRT Collection west of Greenfield, travel time is less than 

the Imperial Express 

5, Westbound from 7 Mile & Transfer at Jas. Travel time is about the same for people who 
Meyers Ia Jas. Couzens Couzens to BRT take the Hamilton Local to transfer to the 
via Hamilton Local Collection Imperial Express 

* Grand River is the western boundary of the corridor at Seven Mile Road. 

** Meyers is the eastern boundary of the corridor at Seven Mile Road 

COMMENTS 

Travel time reliability 
may be improved with 
exclusive lane 

Travel time reliability 
may be improved with 
exclusive lane 

This alternative does 
not provide service to 
the Jas. Couzens ser-
vice drive between 7 
Mile & Wyoming 

Area on 7 Mile between 
Jas. Couzens &Meyers 
is also served by 
Hami I ton Express 
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these routes. Therefore, although the Seven Mile route is assumed to be split equally as 
recommended above For the purposes of BRT system design, it may be necessary to re­
evaluate this decision after the BRT system has been deployed. 

The third recommendation is to continue to serve the area between James Couzens and 
Meyers along Seven Mile Road with the present Hamilton Express. This deCision was 
made For several reasons. First, the Hamilton Express offers Fairly good service to the 
CBD. It takes only 30 minutes to get to the CBD From James Couzens and Seven Mile 
Road. Second, if the eastbound BRT collection went south on Meyers rather than James 
Couzens, the collection time would increase. Also, people a lang James Couzens who 
presently are served by the Imperial would no longer have express service available to 
them. If one tried to run two BRT collection routes, one' down James Couzens and one 
down Meyers, the result would be Fragmented bus service. Note that the people between 
Meyers and James Couzens could take a westbound Hamilton local to a BRT collection 
stop at James Couzens and Seven Mile Road. They presently can do this ta meet the 
Imperial Express. This would result in a small time savings over the Hamilton Express, 
but may not be worth the transfer. One reason a person might do this is that the 
Frequency of the service of the BRT collection in the peak hour will be greater than the 
20-minute headway service of the Hamilton Express. 

As indicated in Figure 3-5, one of the existing Imperial Express routes includes a link 
on Eight Mile Road between Inkster and Lahser. In order to conform to the guidelines 
established for service integration, a BRT collection route operating on Eight Mile Road 
is recommended. Two alternative BRT collection routes seem reasonable to serve Eight 
Mile Road. Both routes begin at the corridor boundary--Inkster Road--and proceed east 
on Eight Mile, The First alternative route uses the Southfield Freeway to access the 
Jeffries reserved lane. In the second alternative, buses continue on Eight Mile past 
Southfield to the Lodge Freeway, travel on the Lodge to Wyoming, and then access the 
Jeffries reserved lane from Wyoming. 

The travel time of the existing Imperial Express from Eight Mile and Inkster to the CBD is 
51 minutes. The estimated travel times for the two BRT alternative routes are 39 minutes 
for the first alternative which uses Southfield and 43 minutes For the second alternative 
which uses the Lodge and Wyoming. Both routes result in a time saving over the existing 
Imperial Express. Although the second alternative results in a slightly longer trcvel time 
than the first, it has the advantage of extending the service area of the Eight Mile route 
to the section between Southfield and Greenfield. Primarily far this reason, the second 
alternative, which routes Eight Mile Road collection buses down the Lodge Freeway to 
Wyoming and then on to the Wyoming Station, is recommended. Based on the estimated 
demand which is reported in Section 3.6, the average headway of BRT collection buses 
operating on Eight Mile Road is somewhat shorter than the headway of the existing 
Imperial Express. Ten BRT bus trips are proposed For the peak period while only six trips 
are currently provided, 
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3.3 .1 .2 McNichols Rood 

McNichols (Six Mile Rood) is presently served by the Second Avenue Local and the 
Second Avenue Express. Figure 3-8 shows the route of each of the above lines. The 
Second Avenue Local originates at the following points along McNiChols: 

• Middlebelt Road 
• Beech-Daly Road 
• Rockdale (neor Lahser) 
• Southfield Road 
e Schaefer Road 

During the peok period the Second Avenue Loco I goes to the C BD vio Second Avenue. 
During the mid-cloy, it terminates ot McNichols and Woodward. 

The Second Avenue Express originates at Rockdale, neor Lahser. It goes east on McNi­
chols to the Chrysler Freeway, I-75, south on the Chrysler to the East Jefferson exit, 
ond follows Eost Jefferson to Woodward to Grond Circus Park. Table 3-5 shows the 
frequency of the Second Avenue Loco! and Express. 

The BRT alternatives for McNichols are very similar to Seven Mile Rood BRT alternatives. 
Schematic representations of the alternative routes ore presented in Figure 3-9. The 
BRT alternatives for McNichols can be thought of in two sets. The first set, Alternatives 
1 through 5, starts at Rockdale ond goes eost to Livernois, Wyoming, Jomes Couzens, 
Schaefer, or Southfield. The second set, Alternatives 6 through 9, starts on Southfield 
and goes eost to Livernois, Wyoming, Jomes Couzens, or Schaefer. These alternatives 
would be used if buses originating at Rockdale were routed to the Jeffries vio Southfield. 

Tobie 3-6 summarizes the BRT alternatives for McNichols, ond Figure 3-10 shows 
comparison of trove I time between the Second Avenue Express ond the various BRT 
alternatives. Figure 3-10 shows thot the BRT alternative routes which enter the Jeffries 
at Livernois result in no time savings over the present Second Avenue Express. The routes 
which utilize Wyoming, Jomes Couzens, ond Schaefer eoch result in a time saving of 
about 6 to 8 minutes over existing express service. Fino lly, the route which enters the 
Jeffries at Southfield results in a substantial time saving of obout 19 minutes over the 
existing Second Avenue Express. 

It is recommended that the present Second Avenue Express ultimately be split into three 
routes. The first route would stort ot Rockdale and run to Southfield and then run south 
on Southfield to the Jeffries reserved lane. The second route would stort at Southfield, 
proceed eost on McNichols to Wyoming, ond then south on Wyoming to the Jeffries. 
The third route would follow the existing Second Avenue Express route, but it would stort 
at Wyoming. It is necessary to retain this modified Second Avenue Express route, which 
is not a port of the BRT system, to preserve service to those people who I ive east of 
Wyoming and presently ore served by the Second Avenue Express. 
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ROUTE 
NAME 

Second 

Second 

TYPE 
OF 

SERVICE 

Local 

Express 

Table 3-5 

ROUTE POINT OF 
NO. ORIGIN 

44 McNichols & 
Middlebelt 

McNichols & 
Beech-Daly 

McNichols & 
Rockdale 

McNichols & 
Southfield 

McNichols & 
Schaefer 

TOTAL 

85 . Rockdale 

Frequency of Existing Service an Six Mile Road 

NUMBER OF BUSES ARRIVING IN THE CBD IN THE A.M. 
POINT OF 

TERM INA Tl ON 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-
7:29 7:59 8:29 8:59 9:29 10:00 

TOTAL 

Jefferson & 2 1 1 1 5 
Randolph 

Jefferson & I 2 1 4 
Randolph 

Jefferson & 2 2 
Randolph 

Jefferson & I 1 
Randolph 

Jefferson & 2 2 
Randolph - - - - - - --

4 4 2 2 1 I 14 

Grand Circus . I I 1 I 4 
Park 

- ----- ---"-----~~-,-- ---- -------.---,----~~-------o -- -------,,--,-_--,-----
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Figure 3-9 Sketch of Alternotive BRT Routes on Six Mile Road 
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Table 3-6 Summary of BRT Alternatives for Six Mile Road 

Travel Time of BRT 
Collection Line Haul Alternative as Compared to 

Second Avenue Express 

BRT Alt 1 - Eon McNichols from Enter Jeffries at Same Travel Time 
Rockdale to Livernois Livernois 

BRT A It 2 - E on McNichols from Enter Jeffries at 6-7 minutes less travel time 
Rockdale to Wyoming Wyoming 

BRT A It 3 - Eon McNichols from Enter Jeffries at 7-8 minutes less travel time 
Rockdale to James Couzens Wyoming ' 

BRT Alt 4- Eon McNichols from Enter Jeffries ot 8 minutes less travel time 
Rockdale to Schaefer Schaefer 

BRT Alt 5- Eon McNichols from Enter Jeffries via 19 minutes less travel time 
Rockdale to Southfield Southfield 

BRT Alt 6- Eon McNichols from Enter Jeffries at Same Travel Time 
Southfield to Livernois Livernois 

BRT A it 7- Eon McNichols from Enter Jeffries at 6-7 minutes less travel time 
Southfield to Wyoming Wyoming 

BRT A It 8- Eon McNichols from Enter Jeffries at 7-8 minutes less travel time 
Southfield to Jas Couzens Wyoming 

BRT Alt 9- E on McNichols from Enter Jeffries at 8 minutes less travel time 
Southfield to Schaefer Schaefer 
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The first route, which uses Southfield to access the Jeffries, is recommended on the basis 
of the estimated BRT demand reported in Section 3 .6. Based on that data, three bus trips 
will be scheduled on the route in the peak hour, and a total of seven trips will be scheduled 
during the three-hour peak period. Since there are presently only four Second Avenue 
Express buses in the peak period, the recommendation implies a substantial increase in 
the existing demand as a result of the improved service. If the demand does not materia­
lize as expected after the BRT system has been implemented, this route can be combined 
with the other BRT collection route operating on McNichols. 

As indicated above, the second part of the McNichols collection route begins at South­
field and uses Wyoming as the north-south route between McNichols and the Jeffries. 
This route was selected over the shorter James Couzens and Schaefer alternatives so 
that BRT service could be provided to Mary Grove College and to Wyoming between 
McNichols and Fenkell. The James Couzens route would duplicate service provided by 
the Seven Mile collection route. 

3.3. 1 .3 Fenkell Road 

Fenkell (Five Mile Road) is presently served by the Fenkell Local and Express. Figure 
3-11 shows the route of each of the above lines. The Fenkell Local starts at: 

• Farmington Road 
• Middlebelt Road 
• Dale (Detroit City Limits) 
• Southfield 
• Schaefer 

The buses go east on Fenkell to 14th, south on 14th to 1-75 Service Drive, east on the 
1-75 Service Drive to Woodward, and south on Woodward far C BD distribution. The 
Fenkell Express originates at either Dale or Southfield, goes east on Fenkell to the Lodge 
Freeway, and enters the Lodge at Davison. It exits the Lodge at Bagley and goes to 
Grand River, to Capitol Park, to Griswold, to East Jefferson for its CBD distribution. 
Table 3-7 summarizes the frequency of service of the existing Fenkell Loco I and Express. 

The BRT alternatives for Fenkell are a little different from the McNichols and Seven Mile 
Road treatments. The alternatives are illustrated in Figure 3-12. Basically, the Fenkell 
BRT alternatives can be thought of in two sets. The first set of routes, Alternatives 1 
through 4, starts at Dale, the Detroit City limits, and runs to either Livernois, Wyoming, 
Schaefer, or Southfield to access the Jeffries Freeway. The second set, Alternatives 5 

--- and 6, starts-at Southfield and runs to eitherliverriois or Wyoming to access the Jeffries. 
Figure 3-13 shows a comparison of travel times between the Fenkell Express and the BRT 
alternatives, and Table 3-8 summarizes the BRT alternatives. 
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ROUTE 
NAME 

Fenkell 

Fenkell 

TYPE 
OF 

SERVICE 

Local 

Express 

Table 3-7 

ROUTE POINT OF 
NO. ORIGIN 

18 Farmington 

Middlebelt 

Dale (near 
Telegraph) 

Southfield 

Schaefer 

TOTAL 

73 Dale 

Southfield 

TOTAL 

Frequency of Existing Service on Fenkell 

POINT OF 
NUMBER OF BUSES ARRIVING IN THECBD IN THE A.M. 

TERMINATION 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-
TOTAL 7:29 7:59 8:29 8:59 9:29 10:00 

Griswold& - - - - 1 - l 
Jefferson 

" l 1 1 2 - 1 6 

" 3 3 3 3 1 2 15 

" 1 - - - - - 1 

" 1 - - - - - 1 - - - - - - -
6 4 4 5 2 3 24 

Griswold & - 3 2 2 1 - 8 
Jefferson 

" 1 1 1 3 - - - - - - -
4 3 3 1 11 
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Table 3-8 Summary af BRT Alternatives far Fenkell 

BRT COLLECTION LINE HAUL 
TIME SAVINGS AS COMPARED 

TO FENKELL EXPRESS 

BRT Alt 1 - E on Fenkell from Dale Enter Jeffries at Same travel time 
to Livernois Livernois 

BRT Alt 2 - E on Fenkell from Dole Enter Jeffries at 7-8 min less travel time 
to Wyoming Wyoming 

BRT Alt 3- Eon Fenkell from Dale Enter Jeffries at 9-10 min less travel time 
to Schaefer Schaefer 

BRT Alt 4- Eon Fenkell from Dale Enter Jeffries at 19 min less travel time 
to Southfield Southfield 

BRT Alt 5- Eon Fenkell from Enter Jeffries at Same travel time 
Southfield to Livernois Livernois 

BRT Alt 6- Eon Fenkell from Enter Jeffires at 7-8 min less travel time 
Southfield to Wyoming Wyoming 

It is recommended that the Fenkell BRT collection be split into two routes. The first 
route begins at Dale, proceeds east on Fenkell to Southfield, and then accesses the 
Jeffries reserved lane from Southfield. As indicated in Table 3-8, this route-­
Alternative 4--results in a time saving of 19 minutes over the existing Fenkell Express, 
As in the case of McNichols, this recommendation is based on the estimated BRT demand 
presented in Section 3.6 which implies an increase in existing demand as a result of the 
improved service. After the BRT system has been implemented, if the demand on Fenkell 
west of Southfield does not develop sufficiently to fill the buses, then this route can be 
extended east of Southfield and combined with the other Fenkell route. 

The other half of the BRT collection route on Fenkell begins at Southfield and ultimately 
uses Wyoming to access the Jeffries Freeway. This route is listed as Alternative 6 in 
Table 3-8, and, as indicated in the table, it saves 7 to 8 minutes aver the existing 
Fenkell Express as well as over Alternative 5 which uses Livernois to access the Jeffries, 

Splitting the Fenkell route into two parts to take advantage of the reduced travel time 
of the Fenkeii-Southfield-Jeffries route has the effect of increasing the average head­
way .on each route compared to the headway provided by the existing Fenke II Express. 
The peak hour headways increase from 8.5 minutes for the existing service to 20 minutes 
for the Fenkeii-Southfield-Jeffries route and 15 minutes for the Fenkeii-Wyoming­
Jeffries route. During the remainder of the peak period, the number of bus trips on 
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each of the two BRT collection routes is the some as the number scheduled for the exist­
ing service--4. 

The disadvantage of these recommended BRT collection routes is that express bus service 
to the CBD is eliminated from Fenkell betwe_en Wyoming and the Lodge Freeway. How­
ever, frequent local service to the CBD is still to be provided, According to the sche­
dule, the travel time of the local service from Wyoming and Fenkell to the CBD is 
approximately 50 percent longer than the travel time of the existing express service--
45 minutes for the local versus 30 minutes for the express. The local service can also be 
used ta access the BRT collection route at Wyoming. If it is determined that the local 
service does not represent an adequate alternative to direct express service to the CBD, 
then either the BRT collection route which originates at Southfield can be extended to 
the Lodge then routed back to the Jeffries at Wyoming, or a new express service which 
uses the Lodge can be initiated at Wyoming. 

3.3 .1 .4 Grand River and Schoolcraft 

Grand River is presently served by the Grand River Local, Grand River Red Express, and 
Grand River Blue Express. Schoolcraft is served by the Grand River Blue Express. Figure 
3-14 shows the route of each of the above lines. The Grand River Local has two points 
of origin, Seven Mile Road and Southfield Freeway. It terminates at Capitol Park. The 
Grand River Red Express originates at three points, Farmington, Inkster, and Seven Mile 
Road. The buses that start at Farmington Road operate as a local between Farmington 
and Seven Mile Road. Between Seven Mile Road and Schaefer, they stop at the major 
cross streets only. At Schaefer, the buses enter the Jeffries Freeway. The Red Expresses 
that originate at Inkster Road and Seven Mile Road operate from their respective origins, 
local to Schaefer, where they enter the Jeffries Freeway. The Red Expresses exit the 
Jeffries at Scotten 1 have an intermediate stop at West Grand Boulevard and proceed to 
the CBD via Grand River. The downtown distribution route is Grand River to State, to 
Griswold, to Larned, to the terminal point at Beaubien and Larned. The evening Red 
Expresses originate at St. Antoine and East Jefferson and terminate at Seven Mile, Inkster, 
and Farmington Rood. However, the evening Red Express does not uti! ize the Jeffries 
Freeway for part of its line-haul portion. 

The Grand River Blue Express begins service on Grand River and Schaefer, This is the 
point where the Red Express begins non-stop service. The Blue Express operates local 
between Schaefer and West Grand Boulevard and begins the express portion of the route 
at Grand Boulevard. It follows Grand River to the C BD. The Blue Express has the same 
CBD distribution as the Red Express. The Schoolcraft Express is integrated into the Blue 
Express route. The Schoolcraft Express buses start at Schoolcraft and Dole (Detroit City 
limits near Telegraph), and follow Schoolcraft to Grand River, operating in a local 
collection manner. The buses then tum right onto Grand River, continue local collec­
tion to West Grand Boulevard, and follow the Blue Express route to the CBD to Beaubien 
and Lamed. 
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Figure 3-14 Sketch of Existing Express Routes on Grand River (Sheet I of 2) 
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Table 3-9 shows the frequency of service along Grand River, The number of buses 
arriving in the C BD in each ha If-hour of the peak period is tabulated. The Grand River 
Local between Seven Mile and Southfield has about 15-minute headways, and between 
Southfield and the C BD it has 7- to 8-minute headways. The Red Express service is con­
centrated for the most part into the period between 7:30 and 9:00a.m. Buses arrive in 
the CBD with 4- to 6-minute headways during that time. Note from Farmington Road 
there are only three buses with one-half hour headways. The Grand River Blue Express 
has 8- to 14-minute headways during the peak period. 

Five alternative treatments have been developed for integrating the express bus service 
on Grand River into the BRT system. These five alternatives plus one alternative for 
integrating the Schoolcraft Express are illustrated in Figure 3-15. The first BRT alter­
native is similar to the present Red Express service. Buses originate at either Farmington, 
Inkster, or Seven Mile Road and enter the Jeffries reserved bus lane at Wyoming. Nate 
the present Red Express enters the Jeffries Freeway at Schaefer. When all of the BRT 
collection routes are considered, the Grand River and Schoolcraft routes are the only 
ones for which entry to the Jeffries at Schaefer might be desirable. Since a special bus­
only ramp would be required to provide access to the reserved lane on the inner roadway, 
and since the need for such a ramp at Wyoming has already been established, alternati\le 
routes involving access to the Jeffries at Schaefer were not considered for Grand River 
and Schoolcraft. It is important to note that presently the p.m. Red Express does not use 
the Jeffries, and, consequently, the travel time of the p.m. Red Express is 11 minutes 
greater than the a.m. Red Express. In the BRT alternatives, the Jeffries reserved lane is 
utilized both in the a.m. and p.m. periods, and, as a result, the evening trip will be 
significantly shorter than the present Red Express. 

BRT Alternative 2 could be termed the Modified Red Express-Southfield. The Modified 
Red Express-Southfield starts service at the same points as the Red Express but enters the 
BRT line-haul at Grand River and Southfield rather than at Wyoming. 

In coordination with Alternative 2, there is the BRT Alternative 3 which is termed the 
Green Express. The Green Express will start at Southfield and Grand River and enter the 
Jeffries Freeway at Wyoming. If it is determined that more frequent service needs to be 
offered to areas west of Southfield, the Green Express could start at Evergreen. 

BRT Alternative 4 is identical to the present Blue Express. It operates local from Schaefer 
to West Grand Boulevard and then goes express to the CBD via Grand River, 

BRT Alternative 5 could be termed the Modified Blue Express. Rather than beginning its 
trips at Schaefer, it would start at Southfield. The buses would go local from Southfield 
to West Grand Boulevard and then go express to the CBD. 

BRT Alternative 6, which is illustrated in Figure 3-15, applies to the Schoolcraft 
Express. It is recommended that the Schoolcraft Express be divided into two parts. 
The first part starts at Dale, proceeds east on Schoolcraft to Southfield, then takes the 
Southfield Freeway to the Jeffries. The second part of the route begins at Southfield, 
proceeds east on Schoolcraft to Wyoming, then enters the Jeffries reserved lane at 
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ROUTE 
NAME 

Grand 
River 

Grand 
River 

Grand 
River 

TYPE OF 
SERVICE 

Local 

Red 
Express 

Blue 
Express 

Table 3-9 

ROUTE POINT OF 
NO. ORIGIN 

21 7 Mile 

Southfield 

TOTAL 

74 Farmington 

Inkster 

7 Mile 

TOTAL 

74 Schoolcraft 
& Dale 

Schaefer & 
Grand River 

TOTAL 

Frequency of Existing Service an Grand River 

NUMBER OF BUSES ARRIVING IN THE CBD IN THE A.M. 
POINT OF 

TERMINATION 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-
TOTAL 

7:29 7:59 8:29 8:59 9:29 10:00 

Capital Park 2 2 2 2 2 2 12 

Capital Park 2 2 2 2 2 2 12 
- - - - - - -
4 4 4 4 4 4 24 

Beaubian & 1 1 1 3 
Larned 

1 1 1 1 1 5 

3 6 3 2 14 - - - - - - -
3 8 5 4 1 1 22 

Beaubian & 1 1 1 3 
Larned 

1 1 1 2 1 1 7 - - - - - - -. 

1 2 2 3 1 1 10 
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Figure 3-15 Sketch of Alternative BRT Routes on Grand River and Schoolcraft 
(Sheet 3 of 3) 
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Wyoming. The estimated demand for these collection routes, as presented in Section 
3 .6, is sufficient ta support peak-hour headways of about 20 minutes for the Schoolcraft­
Southfield-Jeffries route and about 30 minutes for the route which begins at Southfield. 
If this level of demand does not materialize, or if it is determined that headways should 
be reduced at the expense of trip time, then the two Schoolcraft routes can be combined. 

The travel time to the CBD for each of the BRT alternatives is shown in Figure 3-16. 
Table 3-10 presents a summary of the BRT alternatives for Grand River. These alter­
natives must be combined to provide continuous BRT service along Grand River from 
Farmington to Oakman. Case I as shown in Table 3-11 is similar to the service 
presently being offered to people in Detroit. The Red Express provides express bus 
collection between Farmington and Wyoming and the Blue Express provides express bus 
collection between Schaefer and West Grand Boulevard. 

Case II combines the Modified Red Express-Southfield, the Green Express, and Blue Express 
into a system, The Modified Red Express-Southfield collects between Farmington Road and 
Southfield, the Green Express collects between Southfield and Wyoming, and the Blue 
Express collects between Schaefer and West Grand Boulevard, The advantage of Case II 

' over Case I is that people between Farmington Road and Southfield save 5 to 6 minutes in 
travel time on the Modified Red Express-Southfield over the Red Express. 

The travel time for people between Southfield and Schaefer is about 3 minutes longer than 
the presenrRed Express which enters the freeway at Schaefer. The travel time for the 
Green Express could be reduced to that of the existing Red Express by routing it along the 
Jeffries Service Drive between Schaefer and Wyoming. However, since the route starts at 
Southfield, the extended collection route on Grand River between Schaefer and Wyoming 
may be necessary to fi II the buses before they enter the reserved lane at Wyoming, 

Another disadvantage of Case II over the existing service is the increase in headways. 
For example, the peak hour headways which con be supported by the demand estimates 
presented in Section 3,6 are 15 minutes for the Modified Red Express-Southfield and 20 
minutes for the Green Express, The service area of the Blue Express is predominately out­
side the corridor as defined for this study, and demand was not estimated for this route, 

Case Ill combines the Modified Red Express-Southfield with the Modified Blue Express. 
The Modified Red Express provides collection between Farmington Road and Southfield, and 
the Modified Blu~ Express provides collection between Southfield and West Grand Boulevard. 
As in Case II, the people between Farmington Read and Southfield save 5 to 6 minutes on 
the Modified Red Express over the Red Express. However, the disadvantage of Case Ill is 
the 10 to 11 minute increase in travel time for those people living between Southfield 
and Schaefer who must now ride the Modified Blue Express. The Modified Blue Express 
has a longer travel time than the Red Express because it does not utilize the Jeffries 
Freeway for its I ine haul. 

The alternatives listed under Case II are recommended for integration of the Grand River 
routes into the BRT system. Although peak-period headways are increased by splitting 
the Red Express route, a significant time savings--5 to 6 minutes--is achieved for riders 
of the Modified Red Express. 

3-42 



w 
I 

t; 

50 

40 

TRAVEL TIME 
TO CBD IN 
MINUTES 

30 

20 

10 

BRT ALT 2 ~MODIFIED RED EXPRESS VIA SOUTHFIELD 

\. 

' 

PRESENT RED EXPRESS VIA SCHAEFER 

BRT AlT 1 -RED EXPRESS VIA WYOMING 

' _,.,rBRT ALT 5 ~MODIFIED . 
' / BlUE EXPRESS 

'( /BRT AlT 4- PRESENT ~ 
/ BlUE EXPRESS ~ 

BRT AlT 3 - GREEN EXPRESS ~ g 

I 

Figure 3-16 Travel Time Comparisons for Grand River 
(Not Including CBD Distribution Time) 



w 
I 

t 

NAME 

1) Red Express -
Wyoming 

2) Modified Red 
Express-
Southfield 

3) Green Express 

4) Blue Express 

5) Modified Blue 
Express 

6) Schoolcraft 
Express 

Table 3-10 Summary of BRT Alternatives far Grand River and Schoolcraft 

COLLECTION LINE-HAUL EVALUATION 

a. SE on Grand River from Farmington to 7 Mile Enters line-haul Travel time about 3 minutes 
via local collection; from 7 Mile to Wyoming at Wyoming longer than present Red Express 
the bus stops only at major cross streets. that enters at Schaefer 

b. SE on Grand River from Inkster or 7 Mile to Enters I ine-haul 
Wyoming via local collection. at Wyoming 

a. SEan Grand River from Farmington to 7 Mile Enters line-haul 5 to 6 min time savings over 
via local collection; from 7 Mile to South- at Southfield present Red Express 
field the bus stops only at major cross streets. 

b. SE on Grand River from Inkster on 7 Mile to Enters line-hau I 
Southfield via local collection. at Southfield 

a. SE on Grand River from Southfield to Wyoming Enters line~haul Travel time 3 minutes longer than 
via local collection. at Wyoming present Red Express 

b. SE an Grand River from Evergreen to Wyoming Enters line-haul 
via local collection. at Wyoming 

SE on Grand River from Schaefer to West Grand Nonstop a long Identical to present Blue Express 
Boulevard via local collection Gr. River from 

W. Gr. Blvd. 
to CBD 

SE on Grand River from Southfield to Oakman Same as Blue For people living between South-
via local collection Express field & Schaefer along Gr. River, 

travel on Modified Blue Express is 
about 10-11 min greater than 
travel on present Blue Express 

E on Schoolcraft from Dale to Southfield Via Southfield 
E on Schoolcraft from Southfield to Wyoming Via Wyoming 
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Table 3-11 Combinations of BRT Alternatives for Grand River 

CASE ALTERNATIVE NAME COLLECTION 

Case I 1 Red Express Farmington Rood to Wyoming 
4 Blue Express Wyoming toW. Grand Boulevard 

Case II 2 Modified Red Express-- Farmington Road to Southfield 
Southfield 

3 Green Express Southfield to Wyoming (or 
Evergreen to Wyoming) 

4 Blue Express Schaefer toW. Grand Boulevard 

Case Ill 2 Modified Red Express-- Farmington Rood to Southfield 
Southfield 

5 Modified Blue Express Southfield toW. Gr. Boulevard 

Case II is recommended even though it violates one of the ground rules adopted for inte­
grating existing bus service into the BRT system; i.e., the travel time for some patrons 
(those accessing the system on Grand River between Southfield ond Schaefer) is increased 
by 3 minutes over the existing Red Express. If this increase in travel time is determined 
to be unacceptable, the Green Express con be routed along the Jeffries Service Drive 
from Schaefer to Wyoming instead of along Grand River. This routing results in no in­
crease in travel time relative to the existing Red Express for patrons boarding between 
Southfield and Schaefer. In either case, service on Grand River between Schaefer and 
Wyoming would continue to be provided by the Blue Express. 

Both Modified Red Express and Green Express patrons are afforded shorter trip times for 
outbound trips as a result of using the Jeffries reserved bus lone. 

3.3.1.5 Joy Rood 

Joy Rood is presently served by the Joy Road Local and the Joy Rood Express. Figure 3-17 
shows the route of each of the above lines. The Joy Rood Local originates at either Far­
mington Rood or Telegraph and goes east on Joy Rood to Beechwood. The buses go south 
on Beechwood and West Grand Bou levord to Lafayette. The buses then go east on lof9y­
ette ond Fort Street to the C BD, terminating at Cadillac Square. The Joy Rood Express 
also originates at either Farmington Rood or Telegraph, goes east on Joy Rood to Wyom­
ing, south on Wyoming to Michigan. At Michigan and Wyoming, it begins the nonstop 
portion of the route to the CBD. The firstCBD stop is on Michigan ot Third. The bus 
goes down Third to lafayette, toCoss, to Fort, to Cadillac Square. 

Tobie 3-12 shows the frequency of service along Joy Rood. For the local service east of 
Telegraph, headwoys range from 8 to 17 minutes with most of the buses running about 12 
minutes aport. The express headwoys from Farmington Rood range from 5 to 26 minutes, 
with most of the buses running 12 to 13 minutes apart. 
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Table 3-12 Frequency of Existing Service on Joy Road 

ROUTE TYPE OF ROUTE POINT OF POINT OF 
NUMBER OF BUSES ARRIVING IN THE CBD IN THE A.M. 

NAME SERVICE NO. ORIGIN TERMINATION 
7:00- 7:30- 8:00- 8:30- 9:00- 9:3D-
7:29 7:59 8:29 8:59 9:29 10:00 

TOTAL 

Joy Rd local 27 Farmington Cadillac Sq. 1 1 2 2 6 
Road 

Telegraph Cadillac Sq. 2 2 2 1 7 

Schaefer Cadillac Sq. 1 I - - - - - - -
Total 3 3 2 2 2 2 14 

Joy Rd Express 80 Farmington Cadillac Sq. 1 2 2 1 2 8 

Telegraph Cadillac Sq. 1 2 1 4 - - - - - - --
Total 2 4 2 2 2 0 12 
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The five alternative BRT treatments which hove been developed for serving Joy Rood ore 
illustrated in Figure 3-18. The first alternative is to start the buses at either Farmington 
Rood or Telegraph and run them to Livernois, The buses would then go north on Livernois 
to the Jeffries Freeway. The second alternative is similar to the first except buses would 
access the Jeffries at Wyoming rather than at Livernois. The third alternative also has 
the buses starting at either Farmington Rood or Telegraph. The buses would proceed to 
Southfield and go north on Southfield to the Jeffries. The fourth alternative would hove 
buses start at Southfield, run to Livernois, and go north on Livernois to the Jeffries Free­
way. The fifth alternative would also hove the buses start at Southfield, run to Wyoming, 
and go north on Wyoming to the Jeffries entrance. Alternatives 4 and 5 could be used in 
conjunction with Alternative 3. In Alternative 3, local collection ends at Southfield, 
while for A lternotives 4 and 5, collection begins at that point. 

Note that the BRT alternatives do not provide service to Wyoming between Joy Road and 
Michigan Avenue. The present Joy Rood Express follows this route to get to Michigan 
Avenue, the rood which is used for the line haul, non-stop portion of the express route, 
In order to provide service to Wyoming, one could odd a north-bound BRT collection bus 
on Wyoming, However, there is probably not sufficient demand to warrant this. Further­
more, the people along this section of Wyoming hove many good alternatives still avail­
able if the Joy Rood Express is rerouted. 

1. The Wyoming Local has 12- to 15-minute heodwoys. People along 
Wyoming could toke the local to on intermediate stop at Wyoming 
and Jeffries. 

2. Riders could toke the Wyoming Local to Michigan Avenue Express or Local. 
3. The Tire man Local has about 20-minute headwoys in the peak period. 

People could toke this east-west bus to the C BD, 
4. The Warren Loco I and Crosstown Express provide frequent service, and 

both intersect the Woodward bus to provide a I ink to the C BD. 

Therefore, it is concluded that it will not be necessary to add service to this area when 
the Joy Rood Express is diverted to the Jeffries. The travel time to the CBD from selec­
ted intersections along Joy Rood for the present Joy Rood Express and the Joy Rood BRT 
alternatives is shown in Figure 3-19, and the summary of the evaluation of the alter­
native is shown in Table 3-13. 

There ore many possible ways of combining the alternatives that hove been considered 
into service plans which provide some type of BRT collection to each segment of Joy 
Rood presently being served by the express bus service. One set of service plans is 
associated with buses entering the Jeffries at Wyoming and another set of service plans 
is associated with buses entering at Livernois. Table 3-14 shows a set of service plans 
associated with a Wyoming entrance. Case I, which is similar to the present Joy Rood 
Express, has buses starting at either Farmington Rood or Telegraph Rood and running to 
Wyoming. At Wyoming, they go north to the Jeffries as illustrated in Figure 3-18. 
People riding this configuration hove a travel time of about 1 minute less than the pres­
ent Joy Rood Express. Case II is the same as Case I, except that the buses that started 
at Farmington Road ore diverted north at Southfield Rood. The advantage of Case II 
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Table 3-13 

COLLECTION 

E on Joy Rd from Farmington Rd 
to Livemais 

E on Joy Rd from Telegraph Rd to 
to livemois 

E on Joy Rd from Farmington Rd 
to Wyoming 

E on Joy Rd from Telegraph to 
Wyoming 

E on Joy Rd from Farmington Rd 
to Southfield 

Eon Joy Rd from Telegraph to 
Southfield 

E on Joy Rd from Southfield to 
Livemois 

E on Joy Road from Southfield 
to Wyoming 

Summary of BRT Altematives for Joy Road 

LINE-HAUL EVALUATION 

Enters Jeffries line-haul at Travel time is 4-5 minutes less than the 
Livernois present Jay Rd Express 

Enters Jeffries line-haul at Travel time is about 1 minute less 
Wyoming than the present Joy Road Express 

Enter Southfield at Joy Rd, N Travel time is 14-15 minutes less than 
on Southfield to Jeffries the present Joy Road Express 

Enter Jeffries line-haul at Travel time is 4-5 minutes less than 
Livernois the present Joy Road Express 

Enter Jeffries I ine-haul at Travel time is about 1 minute less 
Wyoming 
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Table 3-14 Combinations of Alternatives for Joy Rood and Wyoming Access 

BRT ALTERNATIVES EVALUATION 

Case I • Buses start at either Farmington Rd • Travel time is about 1 minute less 
or Telegraph Rd & access the than the present Joy Rd Express 
Jeffries via Wyoming (Ait 2) 

Case II • Buses start at Farmington Rd and • Travel time is 14-15 minutes less 
access the Jeffries via Southfield 
Rd (A It 3) 

thon the present Joy Rd Express 

• Buses start at Telegraph Rd and • Travel time is about 1 minute less 
access the Jeffries via Wyoming than the present Joy Rd Express 
(A It 2) e People between Southfield & 

Wyoming see less frequent service 
Ave. heodwoys from 13-19 min 

Case Ill • Buses start at Farmington Rd and • Travel time is 14-15 minutes less 
access the Jeffries via Southfield than the present Joy Rd Express 
Rd (A It 3) 

• Buses start at Telegraph Rd &access • Travel time is about 1 minute less 
Jeffries via Wyoming (Ait 2) than the present Joy Rd Express 

• Buses start at Southfield Rd & access • Travel time is about 1 minute less 
Jeffries via Wyoming (Ait 5) than the present Joy Rd Express 
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reJative to Case I is that the travel time of buses using the Joy Rood/Southfield/Jeffries 
route is significantly less (14 to 15 minutes less) than the present Joy Rood Express. The 
disadvantage is that persons living east of Southfield see less frequent service because 
some buses hove been diverted to the Southfield Freeway. However, if transit demand 
increases due to the improved BRT service, then additional buses con be justified to ap­
proximately maintain current heodwoys. Case Ill addresses this eventuality. This com­
bination of alternatives is the some as Case II except that additional buses are started at 
Southfield to compensate for those buses which ore diverted to Southfield. 

Table 3-15 summarizes the combinations of alternatives for integrating the Joy Rood 
Express into the BRT system using Livernois to access the Jeffries. The advantage of 
entering the Jeffries at Livernois is that 3 to 4 minutes of travel time con be saved rela­
tive to the alternatives which use Wyoming to access the reserved lone. However, with­
out on exclusive bus ramp at Livernois, buses would hove to weave across two Iones of 
traffic to access the reserved median lone. If the time required for this maneuver were 
token into account, it is likely that the net time saved relative to accessing the Jeffries 
at Wyoming would be insignificant. An exclusive romp at Livernois could be constructed 
to provide access directly to the reserved lone an the Jeffries. However, it is doubtful 
that the expense of constructing such a romp could be justified since a total of only 21 
buses in the three-hour peak period from three routes (Joy, West Chicago, and Plymouth) 
would benefit from a Livernois access alternative. Finally, the opportunity to interface 
with the Wyoming transfer station and the New Center shuttle service which originates 
there would be lost. 

The combination of alternatives which is recommended for the integration of Joy Rood 
express service into the BRT system is Case Ill with access to the Jeffries via Wyoming. 
Buses which originate at Farmington Rood and use Southfield to access the Jeffries save 
14 to 15 minutes over the present Joy Rood Express. Buses which enter the Jeffries at 
Wyoming save about one minute over the present express service. Furthermore, head-

_woys along the route remain essentially unchanged because additional buses start at 
Southfield. 

For the purposes of demand analysis, system sizing,ond cost estimating, only two start­
ing points for buses were assumed. All buses west of Southfield were assumed to start 
at the corridor boundary, Haze I ton, and follow the route which accesses the Jeffries 
at Southfield. The estimated BRT demand, as reported in Section 3.6, is sufficient to 
support 4 bus trips in the peak hour and 5 trips during the remainder of the peak period 
on this route. The rest of the BRT buses on Joy Rood were assumed to start ot Southfield 
and access the Jeffries at Wyoming. The demand estimates support 5 bus trips on this 
route in the peak hour and 5 trips during the remainder of the peak period. 

3.3. 1 .6 West Chicago 

West Chicago (2 1/2 Mile Rood) is served by the Chicago-Davison local and the Rouge 
Express. The Chicago-Davison local does not go to the CBD. It originates at West 
Ch icogo and Burt (Rouge Pork) and goes across West C hicogo to Oakman, to Davison, to 
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Table 3-15 Combinations of Alternatives for Joy Rood and Livernois Access 

BRT ALTERNATIVES EVALUATION 

Case I • Buses start at either Farmington Rd • Travel time is about 4-5 minutes 
or Telegraph Rd & access the less than present Joy Rd Express 
Jeffries via Livernois (Ait 1) 

Case II • Buses start at Farmington Rd and • Travel time is 14-15 minutes less 
access the Jeffries via Southfield than the present J.oy Rd Express 
Rd (Ait 3) 

• Buses start at Telegraph Rd. ond • Travel time is about 4-5 minutes 
access the Jeffries via Livernois less than the present Joy Rd Express 
(Ait 1) 

" People between Southfield & 
Livernois see less frequent service 
Ave. heodwoys From 13-19 min 

Case Ill • Buses start at Farmington Rd and • Travel time is 14-15 minutes less 
access the Jeffries via Southfield than the present Joy Rd Express 
Rd (A It 3) 

• Buses start at Telegraph Rd & access • Travel time is about 4-5 minutes 
Jeffries via Livernois (Ait 1) I ess than the present Joy Rd Express 

• Buses start at Southfield Rd & access • Travel time is about 4-5 minutes 
Jeffries via Livernois (A It 4) less than present Joy Rd Express 

Conant. It terminates at Davison and Conant. The Rouge Express originates at West 
Chicago and Burt and follows West Chicago to Livernois,· to Joy Rood, to Grand River. 
lt expresses to the C BD via Grand River with on intermediate stop at West Grand 
Boulevard. These existing West Chicago routes are illustrated in Figure 3-20. 
Table 3-16 shows the Frequency of service along West Chicago. Note that there 
are only three Rouge Express buses. They run at 20-minute headwoys. 
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ROUTE 
NAME 

Chicago 
Davison 

Chicago 
Davison 

TYPE OF 
SERVICE 

Local 

Rouge 
Express 

Table 3-16 

ROUTE POINT OF 
NO. ORIGIN 

15 Burt-
Orange lawn 

W. Chicago-
Schaefer 

Grand River-
Oakman 

83 Burt-
Orange lawn 

Frequency of Existing Service on West C hicaga 

NUMBER OF BUSES ARRIVING IN THE CBD IN THE A.M. 
POINT OF 

TERMINATION 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-
TOTAL 7:29 7:59 8:29 8:59 9:29 10:00 

Mt. Elliott & 1 1 1 1 1 5 
Nevada 

(Does not ter- 1 1 1 1 4 
minate at CBD) 

1 1 

- - - - - - --
1 2 2 2 2 1 10 

Blue Cross 1 2 

... ··.·-·._-..,;.-.-:.-:-:··· 
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Two BRT treatments have been developed for serving West Chicago as illustrated in 
Figure 3-21. The first alternative is to start the buses at Burt and West Chicago and 
run them to Wyoming and then north to the Jeffries. The second alternative starts the 
buses at the same point and runs them to Livernois to the Jeffries. Figure 3-22 shows 
the comparison of travel times to the C BD for the existing Rouge Express and the two BRT 
alternatives, Table 3-17 summarizes the evaluation of the BRT alternatives for West 
Chicago. An alternative which would hove the buses go north on Southfield at West 
Chicago was not considered for two reasons. First, there is no entrance to the Southfield 
Freeway at West Chicago, and, second, the collection route would only be one and one­
half miles long. The demand would not be sufficient to fill the bus. 

It is recommended that the West Chicago BRT buses enter the Jeffries at Wyoming. This 
will save about 2 to 3 minutes in travel time over the present Rouge express. Note that 
3 to 4 more minutes could be saved by routing the buses on at Livernois. However, this 
alternative is not recommended for the reasons expressed previously in the discussion of 
the Joy Road alternative. People between Wyoming and Livernois will no longer be 
served by the Rouge express, but they can access the bus as it goes up Wyoming or access 
the Grand River Blue Express. 

Since West Chicago is essentially a half-mile road and tends to bisect the TALUS zones 
used in the demand analysis, the BRT demand for the Chicago-Davison Express was not 
estimated. Although the existing level of service, three buses in the peak period, is 
included in the system cost estimates, the demand for this line was not considered in 
sizing the other BRT I ines. 

Table 3-17 Summary of BRT Alternatives for West Chicago 

EVALUATION- TRAVEL 
COLLECTION LINE HAUL TIME IN COMPARISON 

TO ROUGE EXPRESS 

BRT Alt 1 - E on W Chicago from Enter Jeffdes line-haul 6 minutes less travel time 
Burt to Livernois at Livernois 

BRT A It 2- Eon W Chicago from Enter Jeffries line-haul 2-3 minutes less travel time 
Burt to Wyoming at Wyoming 
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3.3.1.7 Plymouth Road 

Plymouth Road is presently served by essentially two express bus routes. One goes to the 
CBD via the Lodge Freeway and the other via Grand River. Figure 3-23 shows the 
route of each of the lines. The Plymouth-Lodge Express has buses originating at Ann 
Arbor Trail, Farmington Road, Wonderland Shopping Center (just west of Middlebelt), 
GM Fisher Body (west of Inkster Road), Telegraph, and Outer Drive. The Plymouth­
Grand River Express originates at Farmington Road, Wonderland Shopping Center, and 
Outer Drive. Both lines follow the same basic downtown distribution route. They take 
State to Griswold to East Jefferson, 

Table 3-18 shows the frequency of service along Plymouth Road. With the two routes, 
combined headways between Wonderland Shopping Center and Grand River range from 2 
to 12 minutes. The Plymouth-Grand River line has 10- to 15-minute headways, and the 
Plymouth-Lodge line has 12- to 18-minute headways. 

It appears most practical to integrate the Plymouth-Grand River Express into the Jeffries 
BRT system and to leave the Plymouth-Lodge service as it is. The five BRT alternative 
treatments developed for Plymouth Road between Ann Arbor Trail and Grand River are 
very similar to the alternatives developed for Joy Road. The alternatives for Plymouth 
Road are illustrated in Figure 3-24 and summarized in Table 3-18. The first alterna­
tive is to start the buses at Outer Drive or one of the many points of origin west of Outer 
Drive, and run them to Grond River, to Livernois, to the Jeffries. The second alternative 
would have these same buses in Alternative 1 access the Jeffries vi.a Wyoming rather than 
via Livernois. The third alternative is to have the buses starting west of Outer Drive 
access the Jeffries via Southfield, The fourth alternatives is to start buses at Southfield, 
go east on Plymouth, and access the Jeffries via Livernois. The fifth alternative is to 
have the buses which started at Southfield access the Jeffries via Wyoming, The travel 
time to the CBD (not including distribution time) for the Plymouth-Grand River Express 
and the BRT alternatives is shown in Figure 3-25 and the evaluation of the alternatives 
is summarized in Table 3-19. 

The approach token to combine the BRT alternatives for Plymouth Road into a service plan 
is very similar to the service plans for Joy Road. Therefore, the service plans for Plymouth 
Road will not be discussed in detail. Table 3-20 shows the Plymouth Road service plans. 
in coordination with access to the Jeffries via Wyoming and Table 3-21 for the service 
plans accessing the Jeffries via Livernois. 

Case Ill with access to the Jeffries via Wyoming is the recommended service plan for 
Plymouth Road, People west of Southfield Road who take buses that access the Jeffries 
via Southfield save 12 to 13 minutes over the present Plymouth-Grand River Express, 
and people who take buses which access the Jeffries via Wyoming save about 2 minutes. 
Furthermore, headways along the route remain essentially unchanged because additiona I 
buses start at Plymouth and Southfield Roads. Even though an additional minute could be 
saved if the buses entered the Jeffries at Livernois rather than at Wyoming, this alterna­
tive was not selected for the reasons cited in the discussion of Joy Road alternatives. 
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Plymouth 

Plymouth 

TYPE OF 
SERVICE 

Express 
via 
Lodge 

Express 
via 
Grand 
River 

Table 3-18 

ROUTE . POINT OF 
NO. ORIGIN 

38 Ann Arbor Tr 

Farmington 
Wonderland 
GM 
Telegraph 
Outer Drive 

TOTAL 

82 Farmington 

Wonderland 
Outer Drive 

TOTAL 

Frequency of Existing Service on Plymouth Road 

NUMBER OF BUSES ARRIVING THE CBD IN THE A.M. 
POINT OF 

TERMINATION 7:00- 7:30- 8:00- 8:30- 9:00- 9:30 
TOTAL 7:29 7:59 8:29 8:59 9:29 10:00 

Griswold & 1 1 1 3 
Jefferson 

" 1 1 
" 1 1 1 3 

" 2 1 3 

" 2 2 
" 1 1 - - - - - - --

2 2 2 3 2 2 13 

Griswold & 1 1 
Jefferson 

" 1 2 1 1 5 

" 1 1 - - - - -
I 3 2 I 7 
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Table 3-19 Summary of BRT Alternatives·for Plymouth Road 

COLLECTION LINE HAUL EVALUATION 

BRT Alt I - E an Plymouth Rd from Outer Dr Enters Jeffries line-haul at Travel time is 3 minutes less than the 
or points of origin W of Outer Livernois present Plymouth-Grand River Express 
Dr to Livernois 

BRT A It 2- E on Plymouth Rd from Outer Dr Enter Jeffries line-haul at Travel time is 2 minutes less than the pres-
or points of origin W of Outer Wyoming ent Plymouth-Grand River Express 
Dr to Wyoming 

BRT Alt 3 E on Plymouth Rd from points of Enter Southfield at Plymouth· . Travel time is 12-13 minutes less than the 
origin W of Outer Dr to Rd, N on Southfield to present Ply~auth-G rand River Express 
Southfield Jeffries 

BRT A It 4- E on Plymouth Rd from Enter Jeffries line-haul at Travel time is 3 minutes less than the 
Southfield to Livernois Livernois present Plymouth-Grand River Express 

BRTAit5- E on Plymouth Rd from Enter Jeffries line-haul at Travel time is 2 minutes less than the pres-
Southfield to Wyoming Wyoming ent Plymouth-Grand River Express 
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CASE 

Case I 

Case II 

Case Ill 

Table 3-20 Combinations of Alternatives for Plymouth Road, Wyoming Access 

BRT ALTERNATIVES 
TRAVEL TIME AS COMPARED TO PRESENT 

PLYMOUTH-GRAND RIVER EXPRESS 

• Buses start at Outer Drive or points W of 2 minutes less travel time 
Outer Dr & access the Jeffries via Wyoming 
(Ait 2) 

• Buses start at origins W of Outer Dr & access 12-13 minutes less travel time 
the Jeffries via Southfield (A It 3) 

• Buses start at Outer Dr or points W of Outer 2 minutes less travel time (people 
Dr & access the Jeffries via Wyoming between Southfield & Wyoming may see 
(Ait 2) less frequent service} 

• Buses start at origins W of Outer Dr & access 12-13 minutes less travel time 
the Jeffries via Southfield (A It 3} 

• Buses start at Outer Dr or points W of Outer 2 minutes less travel time 
Dr & access the Jeffries via Wyoming (Ait 2) 

• Buses start at Southfield Rd & access the 2 minutes less travel. time 
Jeffries via Wyoming (A It 5) 



Table 3-21 Combinations of Alternatives for Plymouth Road, Livernois Access 

CASE BRT ALTERNATIVES 
TRAVEL TIME AS COMPARED TO PRESENT 

PLYMOUTH-GRAND RIVER EXPRESS 

Case I • Buses start at Outer Dr or points W of Outer 3 minutes less travel time 
Dr and access the Jeffries via Livernois 
(Ait 1) 

Case II • Buses start at origins W of Outer Drive & 12-13 minutes less travel time 
access the Jeffries via Southfield (Ait 3) 

• Buses start at Outer Dr or points W of Outer 3 minutes less travel time {People between 
Dr & access the Jeffries via Livernois Southfield & Livernois may see less frequent 
(Ait 1) service) 

Case Ill • Buses start at origins W of Outer Drive & 12-13 minutes less travel time 
access the Jeffries via Southfield (Ait 3) 

• Buses start at Outer Dr or points W of Outer 3 minutes less travel time 
Dr & access the Jeffries via Livernois (A It l) 

• Buses start at Southfield Rd and access the 3 minutes less travel time 
Jeffries via Livernois (Ait 4) 
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Presently, there ore seven Plymouth-Grand River Expresses and 13 Plymouth-Lodge 
Expresses in the peak period. For the purpose of the demand analysis, it was assumed 
that all transit passengers which originate within the corridor boundary and ore destined 
to either the CBD or New Center become BRT patrons. If this in fact turns out to be the 
case, then some Plymouth-Lodge Express bus trips should be el iminoted. However, it 
would not be desirable to significantly increase the headway of the service between 
Grand River and the John Lodge Expressway which is currently being provided by the 
Plymouth-Lodge Express. 

As with Joy Rood, the number of buses which con be diverted to the Jeffries via South­
field will depend upon whether or not one con fill the buses by that point. The demand 
analysis reported in Section 3.6 suggests that four bus trips in the peak hour and four trips 
in the remainder of the peak period con be diverted to the Jeffries via the Southfield 
Freeway. In addition, four bus trips would be started at Southfield to access the Jeffries 
via Wyoming in the peak hour, and the route would be served by five trips during the 
remainder of the peak period. 

3.3 .1.8 Existing DDOT Feeder Service 

The frequency of existing local service on the major east-west arterials has been presented 
in the previous sections. The structure of the BRT collection routes minimizes the utility 
of these local buses in providing feeder service to the BRT system. However, the local 
buses operating on north-south streets in Detroit can perform on important feeder function 
by linking the BRT collection routes. The number of local buses operating on the major 
north-south streets in the corridor during the morning peak period is summarized in Table 
3-22. 

3 .3 .2 Summary of SEMTA Service 

The service which is currently being provided by SEMTA in the Oakland County portion 
of the corridor was analyzed to determine the extent to which existing service can be 
integrated into the BRT system. Routes which serve the corridor and terminate in the 
Detroit C BD during the mom ing peck period were considered for possible integration os 
BRT collection end line-haul routes. In addition, routes which provide service to North­
lend during the morning peak period were considered as possible feeders to the BRT system. 

A survey of the routes and schedules of existing SEMTA service in the corridor resulted 
in the identification of three sets of routes which provide service to the Detroit C BD or 
to Northland Center in the mom ing peak period. A brief description of these routes 
along with the number of buses arriving at Northland and the CBD in the morning peak 
period is presented in Table 3-23. 
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Table 3-22 Frequency of Local Service on North-South Streets of Detroit 

NUMBER OF BUSES lEAVING POINT OF ORIGIN 

ROUTE ROUTE POINT OF ORIGIN DIRECTION 
IN A.M. PEAK PERIOD 

NAME NO. IN CORRIDOR OF TRAVEL 7:00- 7:30- 8:00- 8:30- 9:00- 9:30-
7:29 7:59 8:29 8:59 9:29 10:00 

TOTAL 

lohser None 8 Mile & Evergreen s 1 2 1 1 I 6 

Southfield 46 8 Mile s 1 1 1 1 1 5 
Grand River s 1 1 
Joy Rood N 1 2 2 1 1 1 8 

Greenfield 22 Northland s 3 2 3 2 2 2 14 
Fenkell {5 Mile) s 1 I 
Warren N 4 3 3 2 2 3 17 

Schaefer 41 11 Mile s I I 1 1 1 1 6 
8 Mile s 1 1 1 3 
Tire man N 2 2 2 2 2 2 12 

Meyers- 33 8 Mile & Meyers s 1 1 1 1 1 5 
North lawn Grand River & 

N 1 1 1 1 5 
Oakman 

Wyoming 54 8 Mile s 3 2 2 2 1 1 11 
Tire man N 3 2 3 2 2 2 14 

Livernois 30 8 Mile s 2 2 2 1 1 1 9 
Tire man N 3 2 2 2 2 11 
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Table 3-23 Existing SEMTA Service ro Northland and the Derrait C BD 

ROUTE 
NUMBER OF BUSES ARRIVING 

DESIGNATION 
SERVICE AREA IN A.M. PEAK PERIOD 

CBD NORTHLAND 

G-1 Pontiac, Birmingham, Royal Oak, 8 0 
& Detroit via Woodward Avenue 

G-2 Birmingham, Northland, Berkley, 7 2 
Royal Oak, & Derroit 

G-3 Northland, Orchard Ridge, & 1 I 
Farmingron Hi lis 

Figure 3-26 shows a schematic of rhe existing SEMTA roures in the corridor which 
provide service ro rhe Detroir CBD in rhe mom ing peck period. The figure also shows 
rhe assumed boundary of rhe Sourhfield-Jeffries corridor. Nore rhot all of rhe routes 
use Woodward Avenue for rhe line-haul portion of rhe rrip. As a resulr of using Wood­
ward Avenue, substantial porrions of the routes are ourside the corridor. In addition, 
SEMTA buses operate in a quasi-express mode serving numerous porenria I intermediate 
destinations along Woodward from Birmingham to the Detroit CBD. For rhese reasons, 
it is recommended that the service on these routes be continued and rhat BRT collection 
routes be initiated as new service in the corridor. The proposed structure of this new 
service is described in Section 3.4 .3. 

The SEMTA routes which currenrly provide morning peak period service ro Northland 
Center are shown schematically in Figure 3-27. Service from Birmingham to North-
land is also provided by Route G-3, shown in Figure 3-26. Although this service 
appears to cover a significant part of the corridor, very few buses (namely, three) are 
scheduled on these routes during the morning peak period. The existing service cannot 
be considered to be a significant base upon which to design a feeder service for the 
BRT system. Therefore, although the existing service can be used to access the BRT 
system, it was not considered in the analysis of feeder system requirements for the BRT 
system. The feeder system proposed for Oakland County is described in Section 3.4.3. 
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3.4 BRT System Synthesis 

The purpose of this section is to describe the service options end the BRT system design 
a.ftematives which were considered in the evolutionary development of the proposed BRT 
system. The rationale which supports the recommended BRT collection routes in Detroit 
was described in detail in the previous section. A review of that route structure is pre­
sented in this section. Then, the considerations leading to the proposed BRT collection 
routes and feeder system in Oakland County are delineated. The rationale for the recom­
mentation of fixed-route feeder service in Stage II rather than dial-a-bus service as pro­
posed in Stage I is presented. The importance of the Wyoming transfer station to the BRT 
concept is discussed. Two New Center service alternatives were considered during the 
course of the BRT system design. The trade-off between shuttle service to the New Center 
and direct service including New Center collection service is evaluated. Then, changes 
in the CBD and New Center distribution routes from those proposed in Stage I are de­
scribed. Finally, the need for off-peak BRT service is discussed, and the proposed off­
peak service pol icy is presented. 

3.4.1 .BRT Collection in Detroit 

The structure of the peak-period BRT collection routes in Detroit has been presented in 
detail in the previous section. In summary, collection routes operate on all of the mile 
roads in Detroit plus Grand River and West Chicago. As illustrated in Figure 3-28, all 
of the routes which start west of Southfield except the Eight Mile and West Chicago 
routes use the Southfield Freeway to access the Jeffries Freeway. The Eight Mile Road 
buses take the Lodge Freeway to Wyoming and access the Jeffries at Wyoming. The 
West Chicago buses continue past Southfield to Wyoming and then run north on Wyom­
ing to the Jeffries. Although these routes may actually start at the various starting 
points of existing express bus service, for the purposes of demand analysis, system sizing, 
and cost estimating, it is assumed that they all start at the Detroit City Limits, the west­
em boundary of the corridor. Complementing these routes in Detroit are additional BRT 
collection routes which start at Southfield, run east to Wyoming, and finally access the 
Jeffries at Wyoming. These routes are illustrated in Figure 3-29. The Oakland County 
routes shown in this figure are discussed later in this section. 

All of the BRT buses on these collection routes stop ot the Wyoming transfer station ta 
drop off New Center passengers be for" entering the Jeffries reserved lane for the express 
line haul trip to the CBD. Frequent service to the New Center is provided by New 
Center shuttle buses which operate between the Wyoming transfer station and the New 
Center. 

3.4.2 Park-and-Ride in Detroit 

Currently, there are no formalized park-and-ride facilities coordinated with the present 
express bus service in Detroit, Potential park-and-ride sites within the Southfield/Jeffries 
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corridor were identified and surveyed as to suitability (but nat availability) by SEMTA, 
et al, in their earlier work on the Jeffries reserved lane project.! 

Due to the relatively close spacing of BRT collection routes and the availability of adequate 
feeder service in Detroit, neither the availability of nor the demand for park-and-ride 
facilities within Detroit have been addressed in this study. However, the effect of park­
and-ride service in Detroit on BRT demand should be evaluated in subsequent detailed 
design of BRT operations. If warranted, park-and-ride facilities could be located along 
the collection routes near the line-haul access points. It is expected that park-and-ride 
lots so located would have little effect on the structure of BRT collection routes in Detroit. 

3.4.3 Park-and-Ride in Oakland County 

Because of the high rate of auto ownership and the apparent lack of transit orientation 
among Oakland County residents, BRT passengers who originate in this part of the corridor 
will probably access the system by the most time-efficient mode available. Therefore, it 
is expected that most Oakland County patrons will access the BRT system by automobile 
at designated park-and-ride facilities. Automobile access includes park-and-ride, 
kiss-and-ride, and carpool-and-ride. · 

A list of existing parking lots in Oakland County which offer some potential for use as 
park-and-ride facilities was presented in the Jeffries report published by SEMTA .1 From 
these and other potential sites identified as part of this study, seven lots were selected as 
BRT park-and-ride facilities. The location of these lots and the number of spaces which 
are assumed to be allocated to park-and-ride are listed in Table 3-24. In general, it 
was assumed that the following proportions of available parking spaces can be negotiated 
for park-and-ride use: church/synagogue (50 percent), shopping center (5 percent), 
theater (no matinee) (50 percent). 

The availability of spaces at these particular parking lots has not been formally established, 
nor has the maneuverability of buses in and around the lots been determined. In fact, 
subsequent discussions with SEMTA staff have revealed that both Tel-Twelve Mall and 
Green-8 Shopping Center are probably unsuitable for park-and-ride use due to a lack 
of available spaces and a lot configuration which I imits bus maneuverability. On the 
other hand, SEMTA indicated that a parcel of state-owned land at Lahser and Northwestern 
H.ighway is currently being prepared to serve as a 200-space SEMTA park-and-ride lot. 
In addition, SEMTA has already negotiated a park-and-ride agreement with St. lves 
Church (Lahser, north of Twelve Mile) for the use of 200 spaces. SEMTA also indicated 
that park-and-ride spaces at Northland Center may not be available. While Northland 
is not an essential BRT park-and-ride facility, it is highly desirable, and every effort 
should be employed in securing a park-and-ride agreement with Northland Center. 
Northland is situated in a prime location in the southeast corner of the Oakland County 
portion of the corridor, and it is a natural terminal for the BRT feeder system in Oakland 

"Feasibility Study of Reserved Bus-Carpool Lanes for Jeffries Freeway (1-96)," Michigan 
State Highway Commission; Southeastern Michigan Transportation Authority; City of 
Detroit, Department of Transportation; and Southeast Michigan Counci I of Governments; 
June 1975. 
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Table 3-24 Selected Park-and-Ride Sites in Oakland County 

LOCATION 
PARKING SPACES PARK-AND-RIDE 

LIGHTING (Estimated) LOTS (Estimated) OWNER 

Fourteen Mile, Telegraph 600 300 yes Temple BethEl 

Twelve Mile, Telagraph 5,000 200 yes Tel-Twelve Mall 

Lahser, south of Twelve Mile 375 200 yes Highland Park Baptist 

Eleven Mile, west of Lahser 400 200 yes Congregation Shaarey 
Zedek 

Providence Drive, Greenfield 800 400 yes Americana Theater 

Eight Mile, Greenfield 
--

1,500 100 yes Green-8 Shopping 
Center 

Eight Mile, Greenfield 10,000 500 yes Northland Center 

TOTAL 1,900 

--------- - - ---- ---:·:---:---•-c-_-c-·:-·--- -- -----·---•-_-•-.•_---
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County. In addition, Northland is the proposed northern terminus of the Greenfield 
Intermediate Service described in Section 4.0 of this report. 

The park-and-ride lots listed in Table 3-24 were selected primarily to illustrate the 
proposed BRT collection concept in Oakland County. Although these specific lot locations 
are assumed to be BRT access points in the demand analysis and are used for bus mileage 
and operating time calculations in the cost analysis, the BRT concept does not depend on 
the availability of these particular lots. Other facilities can be substituted with no 
change in the BRT concept and probably little change in overall system sizing and cost 
estimates. 

An analysis of preliminary demand data indicated that in order to maintain relatively short 
headways during the peak period, BRT collection routes should be structured so that each 
one serves at least two park-and-ride lots. Figure 3-28 shows the proposed BRT collection 
and line-haul routes designed to serve the selected park-and-ride lots in Oakland County. 
One of the four routes starts at Temple BethEl (Fourteen Mile and Telegraph), runs 
east on Fourteen Mile to Lahser, and then proceeds south on Lahser to the Highland Park 
Baptist Church (Lahser, south of Twelve Mile). After serving the second park-and-ride 
lot, the collection bus continues south on Lahser, follows Northwestern Highway to 
Southfield, runs south on Southfield Freeway to the Jeffries, and then takes the Jeffries 
to the CBD, making an intermediate stop at the Wyoming transfer station. The buses on 
this route operate in a loco I collection mode on surface streets before starting the I ine­
haul portion of the trip at Northwestern Highway. A second route begins at Tel-Twelve 
Mall, runs south on Telegraph to Eleven Mile, then proceeds in an easterly direction on 
Eleven Mile to Congregation Shaarey Zedek. After serving the second park-and-ride lot, 
the route runs east on Eleven Mi I e to Lahser 1 enters Northwestern Highway, and then 
follows the previously described route to the Detroit CBD, also making an intermediate 
stop at the Wyoming transfer station. A third BRT collection route starts at the Americana 
Theater (Greenfield and Providence Drive), runs south on Greenfield to Eight Mile 
where it serves Green-S Shopping Center 1 proceeds west on Eight Mile to Southfield, 
then follows the Southfield-Jeffries route t6 the CBD with an intermediate stop at 
Wyoming. The fourth route provides direct service to the Wyoming station and the CBD 
from Northland via Eight Mile, Southfield, and Jeffries. The estimated BRT demand 
accessing the system at Northland is sufficient to support direct service because Northland 
is assumed to be both the largest park-and-ride facility in the corridor arid the transfer 
point between Oakland County feeders and the BRT system. 

The Lodge Freeway to Wyoming to the Jeffrief Freeway represents a viable alternative 
route for BRT buses which originate in Oakland County, since the Lodge is generally not 
heavily congested north of Wyoming. Bus travel times between Northland and the 
Wyoming station and between the intersection of Northwestern Highway and Southfield 
and the Wyoming station were estimated for the proposed BRT routes using Southfield and 
the alternative route using the Lodge Freeway. Comparison of estimated travel times 
from Northland indicates that the alternative route using the Lodge Freeway results in· a 
potential travel time ·saving of about 3 minutes. Comparison of estimated travel 
times from Northwestern Highway and Southfield indicates that both routes result in 
about the same travel time. A disadvantage of selecting the Lodge Freeway route over 
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the Southfield route is that fewer BRT vehicles would use the Jeffries reserved bus lane 
between Southfield and Wyoming. This reduced bus usage may lead to a more severe 
enforcement problem. Although for the purposes of this study the Southfield route is 
assumed to be the BRT line-haul route from Oakland County, the final choice can be 
made later after the Jeffries has been opened to Southfield and traffic has reacted by 
approaching its new equilibrium point. 

In what may be considered a prelude to the BRT system, SEMTA is planning to initiate 
park-and-ride service from Oakland County to the Detroit CBD on April 26, 1976, The 
new service will include two routes. The first route starts at Orchard Mall, runs south­
east on Northwestern Highway to the new state-owned park-and-ride facility near Loh­
ser and Northwestern Highway, then continues southeast on Northwestern Highway to the 
Lodge to Wyoming to the Jeffries, and finally to the CBD. The second route starts at 
Maple and Lohser, runs south on Lohser to St. lves Church (where 200 pork-and-ride 
·spaces hove been allocated) 1 serves another park-and-ride lot (Travelers Tower), then 
enters Northwestern H ighwoy at Ten Mile Road and follows the some route to the C BD 
as the First new route. When the Jeffries Freeway is opened to Southfield, these new 
routes con use Southfield to access the Jeffries if travel time can be improved. 

3.4.4 Feeder System in Oakland County 

As indicated above, park-and-ride is expected to be the dominant BRT access mode in 
Oakland County. However, this mode of access assumes the availability of an automo­
bile. Since the concept of a transit system which is designed to provide service only to 
those who have automobiles available to access the system is not socially sound, it is 
considered necessary to provide a feeder system in Oakland County even though the sys­
tem may nat be justified on the basis of demand alone. 

Consideration of the anticipated light demand For the Oakland County feeder system and 
the practical requirement that the transfer to a BRT line-haul vehicle be relatively quick 
and convenient leads to the conclusion that the Feeder system should be focused on a 
single transfer point. In this way, the feeder demand is concentrated, and the transfer 
point con be served with a maximum number of BRT line-haul buses, thus reducing the 
overage headway and the average transfer time. Since Northland Center is the largest 
potential park-and-ride facility and is conveniently located in the southeastern corner 
of the Oakland County portion of the corridor 1 it is the natural choice for the transfer 
point. Therefore, a local bus system focused on Northland was postulated to feed the 
BRT system. If park-and-ride spaces are not available at Northland, it may be desirable 
to designate another location as the feeder system transfer point or to configure a BRT 
collection route which links a major park-and-ride facility with the feeder bus terminal 
at Northland. The postulated feeder system consisted of routes running across the corri­
dor on each of the east-west "mile" roads and then south using both Southfield and Green­
field to access Northland--the assumed transfer point. 

In order to evaluate the postulated feeder system, the potential demand for the system 
as a feeder service to the BRT was estimated. First, submodal split estimates were mode 
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for each zone in the Oakland County portion of the corridor as described in Section 3.6. 
Based on these submodal split estimates and the Stage I BRT demand estimates, the poten­
tia I feeder system demand far each zane was estimated. The demand for each zone was 
then assigned to one or more feeder routes to indicate potential load profiles. The analy­
sis revealed that a large part of the potential feeder demand is produced in zones along 
Greenfield Road and that almost none is produced in zones west of Lahser. As a result, 
the postulated feeder system was modified by moving the starting point of all of the routes 
to Lahser except those on Fourteen Mile and Twelve Mile Roads, which are extended to 
Telegraph to interface with park-and-ride lots. Due to the difficulty of maneuvering a 
transit coach on residential streets, i"t may not be possible to implement a feeder route on 
Fourteen Mile Road. If this is the case, the potential park-and-ride lot at Fourteen Mile 
and Telegraph could be served by extending the Thirteen Mile Road route north on Lahser 
and then west on Fourteen Mile to Telegraph. The estimated load profiles also revealed 
that very little potential feeder system demand exists for the Nine Mile Road route. 
Therefore, this route was deleted. 

The feeder system for Oakland County which is proposed on the basis of the foregoing 
analysis is shown schematically in Figure 3-29. The feeder system will not only serve 
the BRT system, but it will also serve the Greenfield Intermediate Service which operates 
between Northland and Fairlane. Based an the demand analysis performed during Stage 
II, the estimated peak-period demand far each feeder route (including demand for Green­
field Intermediate Service as well as far BRT service) is tabulated in Table 3-25. Also 
listed in the table is the number of buses required in the peak period to provide a policy 
headway of about 22 minutes an each route. 

Table 3-"25 Estimated Peak-Period Demand for Oakland County Feeder System 

ROUTE PEAK-PERIOD DEMAND NUMBER OF BUSES REQUIRED 

Fifteen Mile 233 4 
Fourteen Mile 98 3 
Thirteen Mile 216 3 
Twelve Mile 263 3 
Eleven Mile 71 2 
Ten Mile 119 2 
TOTAL loOO 17 

In Stage I a dial-a-ride (DAR) system was proposed to provide feeder service in Oakland 
County. This recommendation was based an an analysis of fixed-route and DAR feeder 
service in areas of law demand density which was presented in the Phase I report .1 
According to that analysis, DAR represents a lower cost feeder alternative for this area 
than a fixed-route alternative operating at 12-minute headways on a one-mile grid. This 

"Michigan Bus Rapid Transit Demonstration Program, Phase I, Final Report," GM TSD, 
Report No. EP-750012, May 1975. 
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high level of service is the same as that originally proposed for suburban feeder service in 
the Regional 1990 Transit Plan. However, it is not obvious that this high level of feeder 
service can be justified in an area which is characterized by an apparent lock of transit 
dependence and absence of potential feeder system demand. Therefore, the I imited fixed­
route feeder system, which requires 17 buses in the peak period, is recommended in lieu 
of the more pervasive DAR system, which requires 30 buses as indicated in Section 4.5 .2 
in· the Stage I section of this report. 

3 .4.5. Wyoming Transfer Station 

The Wyoming transfer station is a vital element in the BRT system concept. It performs 
two important system functions. First, it provides access from Wyoming to the reserved 
bus lane on the Jeffries Freeway for more than half of the BRT vehicles in the system. 
Second, it provides the flexibility necessary to serve the New Center area with high 
quality BRT service. As indicated earlier in this report, the demand for the New Center, 
although significant, is much lower than the demand for the C BD. The transfer facility at 
Wyoming provides New Center patrons with the opportunity to access the BRT system using 
CBD collection buses which operate at much closer headways than the headways at which 
direct New Center collection buses could operate. Since New Center demand is concen­
trated at one point, the number of New Center-bound buses which serve the transfer sta­
tion can be maximized without sacrificing average load factors an New Center buses. 

The design concept of the station is described in detail in Section 3.5. In general, the 
station is a relatively well-isolated structure located at surface street grade over the 
median of the Jeffries Freeway with bus only access ramps to and from the S.3rvice Drives 
and the Jeffries reserved bus lanes. There are several distinct advantages associated with 
this configuration- not the least of which is the strong public image which can be 
associated with the structure to enhance the transit identity of the Jeffries exclusive 
bus lane and the entire BRT system. The fact that the bus ramps between the station and 
the Jeffries reserved lanes ore isolated from automobile traffic on Wyoming eliminates 
potential BRT delays and minimizes interference to automobile traffic by buses. Finally, 
the location of the station away from the automobile access romps and the strong transit 
identity of the station discourages use of the exclusive entrance ramps by non-BRT vehicles. 

3.4.6 Alternative New Center Service 

Two alternative types of New Center service were evaluated during the BRT system design 
process. The first type, direct New Center service, is similar to the concept proposed in 
Stage I. New Center collection and line-haul buses operate on the same routes and in 
parallel with the CBD service, providing direct, no-transfer service to the New Center. 
Since the New Center demand is not as great as the CBD demand, the New Center 
collection buses must operate at significantly longer headways than the CBD buses. 
However, since all buses have access to the Wyoming station, New Center patrons have 
the cption of accessing the system on a CBD collection bus and then tronsfering to a 
New Center bus at Wyoming. If all direct New Center buses make an intermediate stop 
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at the Wyoming station, the headway for New Center service, and therefore the average 
transfer time, is minimized. The advantage of this service concept is that no-transfer 
service is provided to New Center patrons who wish to take advantage of it. 

In the second type of New Center service that was considered, all New Center passen­
gers transfer to New Center shuttle buses, which operate only between the Wyoming 
station and the New Center. All BRT collection buses make an intermediate stop at the 
Wyoming transfer station and then proceed to the CBD. The disadvantages of this alter­
native are that no direct, no-transfer service to the New Center is provided, and that 
all BRT trips to the C BD are required to make one stop en route, i ,e., the Wyoming 
transfer station. However, the alternative has several advantages. First, all BRT col­
lection buses have the same ultimate destination, thus eliminating any potential confu­
sion by passengers. Second, the dead-head time of New Center buses is substantially 
reduced. The third and most important advantage of this alternative is that peak-period 
service comparable to that provided by the first alternative (except for the required 
transfer) can be provided, with a saving of nearly 10 percent in the number of buses 
required and a saving of about 5 percent in the number of bus operating hours and operat­
ing miles per day. Therefore, the second alternative, utilizing the New Center shuttle, 
is proposed for the BRT system. 

3 .4.7 C BD and New Center Distribution 

As originally conceived, both the CBD and New Center distribution networks were con­
figured as closed loops, with buses operating in exclusive lanes around the loop. For 
most of the route miles, the buses were to operate contraflow on one-way streets. Repre­
sentatives of the Detroit Department of Transportation (DDOT), when asked to comment 
on these planned implementations, expressed opposition to the recommended contraflow 
treatments. The DDOT representatives stated that traffic moves freely in both locations 
and that the BRT vehicles can operate free-flow in mixed traffic without sacrificing 
scheduling schedule reliability or average vehicle speed. 

Several times runs were made over each of the distribution routes to verify these observa­
tions. These runs were made by auto during the hours of peak transit demand, 7:30 to 
8:30a.m. and 4:00 to 5:00p.m. Because these timed runs were made by auto, not bus, 
care was taken to drive purposely slowly to simulate bus travel times. The results of these 
runs are summarized in Table 3-26 and 3-27. These runs indicated that the contraflow 
treatments were, in fact, unnecessary, and suitable speed and schedule rei iabi lity can 
be achieved by running free-flow with mixed traffic. 

Except for the direction of travel around the loop, the basic CBD distribution route has 
not been altered frcm the Stage I recommendation. The BRT vehicles enter the loop by 
proceeding down Grand River after exiting the Fisher Freeway via the exclusive bus ramp 
at Third Street. The buses proceed along Grand River, making stops as indicated in 
Figure 3-30. At Madison, the buses turn east on Madison For two blocks and then south 
on Beaubien •. At the Beaubien/Congress intersection, the buses turn west onto Congress 
and travel west on Congress to Cess. The final link of the loop is along Cess north to 
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Table 3-26 Times Runs an Modified CBD Distribution Route 

. 

DATE TIME AVG. SPEED COMMENTS 

12/2/75 4:10:00-4:20:00 12 mi/h Traffic light- Streets dry -Driving 
10 min slowly 

12/3/75 7:33:30-7:42:40 13.1 mi/h Traffic light- Streets dry - Driving 
9 min 10 s slowly 

12/3/75 4:06:30-4:18:30 10 mi/h Traffic moderate- Streets dry -driving 
12 min slowly -Beaubien, Congress, & Cass 

I ights synchronized 

12/3/75 4:18:30-4:28:20 12.2 mi/h 
9 min 50s 

12/3/75 4:28:20-4:39:00 11 .3 mi/h 
10 min 40 s 

12/4/75 7:52:40-8:02:20 12.4 mi/h Overcast - Streets wet, not slippery 
9 min 40 s traffic light on Beaubien and Cass, 

moderate on Congress and Grand Rive 

12/4/75 8:02:30-8:12:30 12 mi/h Congress to Cass very sharp corner 
10 min ,Jor buses 

12/4/75 8:12:30-8:24:20 10.1 mi/h Autos queuing to enter parking lot on 
11 min 50s Congress east of Cass 

1/14/76 4:22:40-4:35:40 9.2 mi/h 7 in of snow on 1/13/76. Somesnowonl 
13 min streets but not enough to hinder travel 

Followed s.ami-trailer on Grand River, 
Beaubien and Congress to Brush. 

1/14/76 4:35:40-4:46:10 11.4 mi/h Most heavily traveled link on the route! 
10min 30s appears to be on Congress. 

1/14/76 4:47:00-4:59:10 9.9mi/h Used Washington Boulevard instead of 
12 min 10 s Cass to northbound I ine. Auto triple 

parked in front of Sheraton Cadillac 
Hotel - this was a bottleneck 
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Table 3-27 Timed Runs on New Center Distribution Route 

DATE TIME AVG. SPEED COMMENTS 

12/2/75 4:25:20-4:38:20 18.5 mi!h Traffic light - roads dry -driving 
13 min slowly 

12/2/75 4:38:20-4:53:20 16 mi/h Passed by bus on John R. 
15 min 

12/3/75 7:54:10-8:07:50 17.6 mi/h Traffic light- roads dry- driving 
13min40s slowly 

. 

12/3/75 4:49:50-5:02:00 19.7 mi/h Traffic light except for John R 
12 min 10 s which was moderate 

12/3/75 5:02;00-5: 16:00 17.1 mi/h Traffic moderate - no delays 
14 min 

12/4/75 8:33:20-8:46:20 18.5 mi/h Followed bus down John R. It took 
13 min 5 minutes to travel I ength of John R. 

Alexandrine and Second very light. 

Grand River, Before the Third Street ramp is completed, BRT vehicles will enter/exit 
the C BD loop via Michigan Avenue. Only one temporary addition to the route is neces­
sary to accommodate the Michigan Avenue entry point, A link is added on Park Place 
between Michigan Avenue and Grand River. 

Figure 3-31 shows the areas served by the CBD distribution loop. Each large circle en 
the figure represents a 1000-foot radius circle circumscribed around each proposed BRT 
stop. The route was configured to provide service to the areas of largest predicted de­
mand, As the demand in the C BD shifts, for example, when the Renaissance Center 
opens, the route will be restructured to meet the new demand. 

Assuming an average bus speed of 8 miles per hour, 15 minutes are required to complete 
one circuit of the 2-mile loop. 

The New Center distribution route was altered somewhat from the route defined in Stage 
I and reported in Section 4.2 .1. The BRT vehicles now travel along the route free-flow 
with mixed traffic, not contra flow. As illustrated in Figure 3-32, one link of the loop 
was re-routed from John R to Cess in order to serve the areas of peak demand more quickly, 
That is, Wayne State passengers are not required to ride around approximately 75 percent 
of the route before exiting. The new Wayne State stop is approximately 25 percent into 
the route, All major New Center destinations are served by the time the Medical Center 
stop is completed, · 
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Figure 3-31 Area Coverage ofCBD Distribution Loop 
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Figure 3-32 New Center Distribution 
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The new distribution route is structured as follows: New Center shuttle buses exit the 
exclusive lanes at the Scotten bus ramp and proceed east on Grand Boulevard, stopping at 
Ford Hospital. The next stop is at Second Avenue on Grand Boulevard to serve the 
Fisher and General Motors Buildings. The buses then turn south on Cass and stop at Kirby 
to serve Wayne State. After the Wayne State stop, the buses turn east on Kirby (which is 
made one-way east-bound between Cass and Woodward) to John R, where they turn south 
onto John R, stopping at the Cultural Center. The buses then proceed south on John R to 
Alexandrine where they stop to serve the Medical Center. For the return trip to Grand 
Boulevard, the buses turn north from Alexandrine onto Second. If demand is sufficient, 
another stop will be made at Wayne State. The buses turn west onto Grand Boulevard to 
return to the Jeffries. In the evening, the stops at Ford Hospital and the Fisher Building 
will be made on the north side of Grand Boulevard. 

Timed runs were made during the peak periods over the modified New Center distribution 
loop. The results are provided in Table 3-28. The route, without stops, takes 
approximately 7 minutes to traverse from the Fisher Building to the Medical Center. 

If necessary, .new major trip attractors in the New Center area could be provided 
service with minor changes in route layout. 

It would take approximately 10 minutes to travel from the Ford Hospital stop to the Medical 
Center stop on the route. Assuming an average bus speed of 10 miles per hour, approximately 
25 minutes is required to complete the 4.1-mile loop. 

3.4.8 Off-Peak Service Policy 

An important part of the BRT system and of its ultimate acceptance by the commuting public 
is the existence of adequate transit alternatives for persons who must return to their points 
of origin in the corridor during the business day or after the evening peak period. As 
indicated in Section 4.5.4 in the Stage I portion of this report, the corridor is well-served 
by existing DDOT local buses and by the Imperial Express during the day between the 
peak periods. Since the Imperial Express has a! ready been recommended for integration 
into the BRT system during peak periods, it is recommended that o modified Imperial 
Express route be used to provide off-peak BRT service. The modified route starts in the 
CBD, follows the CBD distribution route, runs to the Wyoming station via the Fisher and 
Jeffries Freeways, runs north on Wyoming to James Couzens, northwest on James Couzens 
to Northland, then south on Greenfield to Seven Mile, and finally west on Seven Mile 
Rood to Five Points, the western boundary of the corridor. The inbound trip would follow 
the same route, including the deviation to Northland. Local buses on Plymouth, West 
Chicago, and Joy Roods provide off-peak service from the CBD to the port of the 
corridor south of the Jeffries Freeway. It is also recommended that the New Center 
shuttle be operated during the off-peak period. 
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Based an ride checks conducted by DDOT, the average off-peak ridership on the current 
Imperial Express is estimated to be 125 passengers per hour. Since this demand easily 
supports the 30-minute headway that is currently provided, it is assumed that the additional 
New Center demand (especially to Wayne State University) will be sufficient to justify 
a headway of approximately 20 minutes for the modified Imperial Express during the 
mid-day period. Only three Modified Imperial Express buses are assumed to leave the 
CBD in the post-peak period from 6:00 to 8:00 p.m. 

Off-peak New Center shuttle service is assumed to operate on 30-minute heodwoys during 
the mid-day period and 40-minute headways during the post-peak period from 6:00 to 8:00p.m. 
The local service currently provided in Detroit by DDOT provides adequate feeder service 
during off-peak periods. In Oakland County, it is recommended that the feeder system 
proposed for the peak periods be operated during the off-peak periods (between the peak 
periods and for two hours after the evening peak) but at somewhat longer headway (30 to 
40 minutes) for economy. This feeder system serves not only the off-peak BRT system 
but also the Greenfield Intermediate Service. 

Table 3-28 Timed Runs on Modified New Center Distribution Route 

DATE TIME I AVG. SPEED COMMENTS 

1/22/76 8:05:40-8:18:40 19 mi/h Roads wet- some snow had fallen 
13 min 

1/22/76 8:18:40-8:35:00 15 mi/h Followed bus down Cess making same 
16 min 20 s stops as bus. This increased travel time. 

1/22/76 8:35:00-8:49:00 17.7 mi/h Reached Medical Center at 
14 min Alexandrine at 8:42:00 - 7 minutes 

1/22/76 4:00: 1 0-4: 14:40 17 mi/h Medical Center at 4:07:10 
14 min 30 s 

1/22/76 4:14:40-4:30:10 15.9 mi/h Medi col Center at 4:22:30 
15min30s 

1/22/76 4:30:10-4:43:50 18 mi/h Medical Center at 4:36:20 
12 min 40s 

1/22/76 4:43:50-4:59:00 16.2 mi/h Medical Center at 4:52:40 
15min10s Entrance to Kirby congested. Troffi c 

heavy on John R. 
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3.5 Physical Design 

During the physical design effort of the BRT program, the freeway lane on the Jeffries to 
be dedicated to exclusive use by BRT vehicles was selected, and exclusive access facili­
ties for BRT vehicles were studied. Several of the proposed capitol improvements for the 
BRT system were designated the responsibility of the Michigan Deportment of State High­
ways and Transportation. The Michigan Deportment of State Highways and Transportation 
effort will be discussed in detail later in this section of the report. 

3.5. 1 Davison Bottleneck 

East of the Wyoming overpass at the junction with Davison, the transition between the 
dual-dual and single-dual sections of the Jeffries occurs. The outer dual roadways in 
this transition section are only two Iones wide. These sections of roadway are too narrow · 
to allow one lone to be dedicated for exclusive use by BRT vehicles. Only one lane 
would remain for use by other traffic. 

On the other hand, the inner dual roadways in this section are a full three Iones through­
out. The inner dual roadways ore not presently in use. No weaving would be required 
of the BRT vehicles to make the transition from the median Iones of the inner duals to the 
median Iones of the single duals. For these reasons, the median Iones of the inner dual 
roadways and the median Iones of the single dual roadways were selected for exclusive 
use by BRT vehicles. 

3.5.2 Exclusive Access Romps 

A consequence of using the inner dual roadways is the need for exclusive bus romps at 
oil BRT access points. Initially, it was felt that exclusive BRT access romps to the ex­
clusive median Iones from the following overpasses would be desirable: 

• Greenfield 
• Schaefer 
• Wyoming 
• Livernois 
• Scotten/Grand Boulevard 

Romps would be constructed on both sides of the overpasses to allow BRT vehicles on the 
Jeffries Freeway to make intermediate stops and to provide entrance/exit capability to 
the exclusive BRT Iones from the above-mentioned streets. However, as the investigation 
of these romps progressed and as the final BRT system concept crystallized, it became 
evident that often there were physical constraints affecting construction of the romps 
and o considerable expense would be incurred if the ramps were to be constructed. Of 
the above-mentioned romps, only the Scotten romp is proposed for the final system. 
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Discussions of each overpass implementation which was considered during system concept 
evolution follow. 

3.5.2.1 Greenfield Overpass 

No physical barriers exist which would prevent construction of the ramps. However, the 
overpass is quite high, approximately 30 feet, becoust it must pass over railroad tracks. 
The overage overpass height on the Jeffries is approximately 18 to 20 feet. The ramp 
grade, regardless of overpass height, is limited to 6 percent by vehicle performance 
limitations during inclement weather. Therefore, with a 6 percent grade, vertical curves 
on the top and bottom of the romp, and on adequately barriered median in·the transition 
area at the bottom of the ramp, the romps would be approximately 1,300 feet long. These 
romps would be relatively costly. 

3.5 .2 .2 Schaefer Overpass 

The Schaefer overpass is 350 feet from the Grand River left turn overpass and approxi­
mately 500 feet from the Grand River overpass. There is not adequate space to construct 
on exclusive romp on the east side of Schaefer between the Schaefer and Grand River left 
tum lane overpasses. No obstructions exist to constructing on exclusive ramp on the west 
side of the Schaefer overpass. Therefore, if exclusive ramps were constructed, one would 
be constructed on the east of the Schaefer overpass and the other would be constructed on 
the west side of the Grand River overpass. Two methods could be employed to proceed 
from ramp to romp. The service drives could be used or the area between the Schaefer 
and Grand River overpasses, over the median, could be decked over and exclusive bus 
lanes constructed on the deck. In the former case 1 the BRT vehicles would be subject to 
all the delays of mixed traffic on the service drives and would also be required to nego­
tiate very sharp turns onto the overpasses. In the latter case, the cost would be relatively 
high and the BRT vehicles would obstruct traffic when crossing the Schaefer and Grand 
River overpasses. The buses could also be obstructed by mixed traffic on the overpasses. 
In both cases, the time required to make an intermediate stop could be prohibitive. 

3.5 .2 .3 Wyoming Overpass 

There are no constraints to constructing exclusive bus lanes to the Wyoming overpass. 
No other structures are near enough to the Wyoming overpass to prevent construction. 
Therefore, Wyoming Avenue was considered to be the best place to build romps for 
intermediate stops and for BRT vehicles to enter the exclusive Iones. later 1 it was the 
Wyoming location that was chosen for construction of the transfer station. The Wyoming 
location provides a very good entry point for BRT vehicles serving Detroit on the mile 
roads east of the Southfield Freeway. 
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3.5 .2 .4 Livernois Overpass 

The Livernois overpass cannot be used for the construction of exclusive bus ramps from the 
Jeffries Freeway median. Approximately 150 feet west of the Livernois overpass is a 
structure carrying a Jeffries U-turn lane and westbound West Chicago over the Jeffries. 
On the east side of the Livernois overpass there is a structure, about 150 feet away carry­
ing the eastbound lanes of West Chicago over the freeway. Therefore, exclusive romps 
at this location would have to be constructed to the two overpasses carrying West Chicago 
Road over the freeway. To travel from one ramp to the other, BRT vehicles would have to 
use the service drives or a deck would have to be bui It at the same level of the overpasses 
between the three overpasses, that is, between the westbound West Chicago overpass and 
the Livernois overpass and the eastbound West Chicago overpass. This would be guite 
costly and would result in traffic conflicts between BRT vehicles and traffic on the over­
passes. Using the service drives would be time consuming. Neither solution was con­
sidered practicable. 

3.5 .2 .5 Scotten Overpass 

This location wos not considered as an intermediate stopping point for BRT vehicles. It is 
necessary to construct a ramp in this location to provide access to the New Center via 
Grand Boulevard. There are three overpasses at this location. From west to east, they 
are the Scotten overpass and two West Grand Boulevard overpasses. There are approxi­
mately 350 feet between the Scotten overpass and the westernmost West Grand Boulevard 
overpass. The entrance/exit ramp is constructed to the Scotten overpass. Buses travel 
from Scotten on Grand River to Grand Boulevard and then on to the New Center. This 
ramp is of the same design as the romps to the Wyoming transfer station. 

3.5.3 Capitol Improvements 

The capital improvements proposed for the final BRT system are presented in this section. 
Several of these capitol improvements are designated the responsibility of the Michigan 
Department of State Highways and Transportation. The geometries specialists were to 
study exclusive BRT romps at several overpasses on the Jeffries, an exclusive bus exit 
ramp in the Southfield Freeway/Eight Mile Rood area serving Northland, and the exit 
from the southeast terminus of the Jeffries Freeway. Subseguently, several of the over­
pass ramps were deleted in favor of a BRT transfer station at Wyoming Avenue. The work 
done on the exclusive romps to the overpasses was directly applicable to the ramps to the 
Wyoming station. In addition, the feasibility of an exclusive ramp from the southbound 
Southfield/eastbound Jeffries exit romp to the median between the inner dual roadways 
of the Jeffries was investigated. 

Drawings and cost estimates for the capital improvements were submitted by the Depart­
ment of State Highways and Transportation. 

The following capital improvements are proposed for the final BRT system. 
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3 .5.3 .1 Southfield Freeway/Eight Mile Road Proposed Exclusive Bus Ramp 

Figure 3-33 decpits the proposed exclusive ramp. The ramp would exit the Southfield 
Freeway at Winora allowing buses to proceed via Winora to the Northwestern Highway 
service drive ond from there to Northland. This route directs the buses through o resi­
dentio I oreo. 

The cost of the romp is estimated to be $300,000. There would be o weave conflict 
between vehicles entering the freeway via the northbound on-ramp and buses existing 
the freeway an the exclusive bus romp. 

A preferred alternative romp is also shown in the figure. This route would bypass the 
residential areas. However, additional right-of-way would have to be acquired for 
this implementation. 

If the Lodge Freeway and Wyoming Avenue route is used for the BRT buses to access the 
Jeffries Freeway, a ramp will not be constructed at Winora. 

3.5 .3 .2 Wyoming Transfer Station 

The Wyoming Transfer Station is a center of activity for the BRT system. All BRT buses 
stop at the station. These buses access the station either via exclusive ramps from the 
Jeffries BRT lanes or via exclusive bridges from the service drives to the station. Access 
to the New Center is via shuttle bus from the station. The estimated cost of the station, 
ramps, and crossover bridge is $1,356,000. 

The station will be constructed approximately 1,000 feet west of the Wyoming overpass. 
It will be centered over the median between the inner roadways of the Jeffries (see Fig­
ure 3-34). The location of the station is dictated by certain physical constraints. For 
example, the overpass supports ore o constraint affecting directly the station location. 
Roughly 1,000 Feet ore required to construct the romps into and out of the station from 
the median. This 1000-Foot length requires use of the center area of the median, not 
just the outer shoulders adjacent to the median barrier. Therefore, because the Wyom­
ing overpass bridge supports are in the center of the median, the ramp with the associated 
merge/demerge section must be complete before the bridge supports are encountered. 

Adequate clearance between the station crossover bridges from the service drives to the 
station, and the Jeffries eastbound off-ramp and westbound on-ramp was also necessary. 
Constructing the station 1,000 feet from the Wyoming overpass eliminates this problem 
because the crossover bridge is not constructed over the freeway on-off ramps. This is 
shown in Figure 3-34. 
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Figure 3-33 Proposed Exclusive Bus Ramp - Southfield Freeway 
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The station concept is depicted in Figures 3-1 (in Section 3 .1), 3-34, and 3-35. Figure 
3-1 is an artist's rendering af the station concept. In this rendering the station is shown 
during the evening peak period with BRT vehicles coming out of the city. The Wyoming 
overpass is shown in the background. Also in evidence, in the foreground, are the side­
walks on the crossover bridges which provide pedestrian access to the station from the 
service drives. The passenger platforms in the station are enclosed on all sides. Open­
ings in the walls adjacent to the bus stops are provided to a flow access to the front and 
rear bus doors. 

Figure 3-35 is a plan view of the station. The passenger platforms are 142 feet long and 
12 Feet wide. The roadway is 23 feet wide. The 142-foot and 23-foot dimensions were 
dictated by the desire to provide stopping spaces For three buses at once while allowing 
any bus to exit the station without waiting For buses ahead to clear. That is, the 23-foot 
wide roadway allows buses to pull around parked buses ahead. The platform width was 
determined by expected peak-passenger volumes in the station. The station is canti­
levered over the median of the freeway as shown in Section A .A of the figure. No 
amenities are provided in the station because of the relatively short station wait time 
For passengers. 

The overall plan view of the station, Figure 3-34, shows the crossover bridges to the 
service drives and the station location. Sidewalks are provided on the crossover bridges 
for pedestrian access. One exclusive ramp is shown between the station and Wyoming 
Avenue. An identical ramp is provided on the west side of the station. 

These ramps are completely within the median of the freeway. See Figure 3-34 and 
3-36. The median is 26 feet wide, too narrow to allow ramps wide enough for two lanes. 
The roadway an the ramp is 16 feet wide and the ramp grade is 6 percent. In the transi­
tion area between the Jeffries exclusive lanes and the ramps, it is necessary to assure 
thct it would not be possible for vehicles to cross from one side of the freeway to the 
other. That is, the median barriers, while not continuous, overlap such that no gap 
exists between the roadways. This requires approximately 300 additiona I feet of length 
for the ramp implementation, necessary in the interest of safety. 

During off-peak periods, two-way traffic will use the station and ramps. The station 
roadways are wide enough to allow vehicles to pass in both directions. Signals will be 
provided to eliminate conflicts on the one-lane ramps. Buses will wait in the station 
until the ramps are clear. Sensors on the exclusive lanes of the Jeffries and in the sta­
tion will control the signals. During the peak periods, the ramps and station operate in 
one direction only, eastbound in the morning peak and westbound during the evening 
peak. 

Buses accessing the station from Wyoming will enter/leave the station via the service 
drive and crossover bridges. 
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Figure 3-35 Proposed Typical Station Detail 
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During the peak morning hour, 116 buses will use the station, 64 will enter via the 
exclusive ramp from the Jeffries exclusive lane, and 52 will enter via the crossover 
bridge from the westbound service drive. Two station berths are required to handle 
this predicted load. However, the station has been designed with three berths to pro­
vide sufficient capacity to handle future system growth. 

The estimated peak number of New Center shuttle passengers waiting at the Wyoming 
station was calculated for the evening peak hour when transfer time is greater. Each 
BRT route was considered separately. From the peak-hour demands and average head­
ways, the number of New Center passengers waiting to transfer at the station at any one 
time was determined. This figure, 99 passengers, was increased by 50 percent to account 
for surges in demand during the peak hour. The total number of passengers waiting at one 
time in the station, including the surge factor, is 148. 

A Level of Service C criterion, as developed by Fruin 1 has been assumed for the station 
platform queuing areas. This provides for 0.65 to 0. 93 square metre per person for 
queuing area. Using the 0. 93-square metre per person figure and a 142-foot platform 
length, the platform width for 148 passengers would be 10.4 feet. The platform width 
was increased by 1.6 feet to 12 feet. This will allow a 15 percent increase in passen­
ger volume. 

3.5 .3 .3 Scotten Overpass 

The Scotten overpass ramp was discussed previously in Paragraph 3 .5.2.5. The station 
access ramps are the same design as the Scotten overpass ramp. Because these ramps are 
the same, a separate drawing was not made of the Scotten ramp. The cost of this ramp, 
as estimated by the Michigan Department of State Highways and Transportation, is 
$350,000. 

3.5 .3 .4 Southeast Terminus of the Jeffries Freeway 

The proposed route between the southeast erminus of the Jeffries and the C BD is via the 
Fisher Freeway to Third Street and from there to the CBD via Grand River. Exclusive 
BRT lanes are proposed between the Jeffries Freeway and the Third Street overpass. 
Figure 3-37 shows the proposed route. 

Starting at the Jeffries, a new exclusive BRT roadway would be constructed to the median 
of the Fisher Freeway in the vicinity of the 14th Street overpass. Two bridges would be 
constructed to carry this roadway over the existing freeway turn lanes. Between 14th 
Street and Third Street the median of the Fisher Freeway would be reconfigures to pro­
vide two exclusive bus lanes separated by a median barrier. Figure 3-38 shows the 
changes proposed for the median of the Fisher Freeway. At Third Street an exclusive 

1 Fruin, John J ., Pedestrian Planning and Design, Metropolitan Association of Urban 
Designers and Environmental Planners, Inc., New York 1971. 
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ramp would be constructed to allow eastbound buses to exit from the exclusive median 
lane to the overpass. This ramp is shown in Figure 3-39, The distance between the 
northbound Lodge to westbound Fisher turning roadway overpass and the Third Street 
·overpass is insufficient to provide access to both median bus lanes without having a gap 
in the median barrier. As mentioned earlier, approximately 1,000 feet is required to 
construct a ramp with overlapping barriers in the transition area between the ramp and 
median. Therefore 1 with a safe non-discontinuous median barrier, only eastbound BRT 
vehicles can use the romp. Westbound BRT vehicles will enter the Fisher Freeway via 
the existing on-ramp at Third Street and then weave over the exclusive median lane. 
The estimated cost of the new roadways, structures, and median reconfiguration between 
the Jeffries Freeway and Third Street is $1,505,000. The Third Street ramp is estimated 
to cost $350,000 for a $1,855,000 total. 
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3.6 BRT Demand Estimates 

Following the synthesis of a BRT service concept for the Southfield/ Jeffries corridor, 
potential ridership of that system was evaluated. The evaluation process consisted of 
two parts: 

• The total "pool" of trips from which BRT riders could be attracted was 
estimated. 

the 

• The portion of all trips which ccu ld potentially be diverted to BRT from other 
modes was then predicted. 

The estimation of total corridor travel demand was occompl ished in a manner simi lor to 
that of previous BRT analyses. The Southfield/ Jeffries corridor was defined as a list of 
origin zones in Oak land County and northwest Detroit, and a list of destination zones 
in the Detroit CBD, New Center area, and adjacent ta the proposed Wyoming Avenue 
BRT station. (See Table 3-29 for corridor zone lists.) Next, a 3-hour peak period was 
selected as the analysis time interval; the period from 7:00 to 10:00 a.m., found in 
previous analyses to be the peak period, was again chosen. A computer file containing 
trip records derived from the 1965 TALUS survey was scanned, and trips meeting all of 
the following criteria were tabulated: 

• The trip must originate in one of the corridor's designated origin zones. 

• The trip must terminate in a zone identified as a corridor destination. 

• The trip must terminate later than the lower boundary of the analysis interval 
(i.e., after 7:00a.m.). 

• The trip must terminate no later than the upper boundary of the analysis 
interval (i.e., up to and including 10:00 a.m.). 

The resulting trip matrix represents the morning peak-period travel patterns of a typical 
weekday in 1965. The number of trips from each origin zone was then multiplied by the 
1975-to-1965 population ratio (estimated by SEMCOG) of the district containing the 
zone, with the intention of producing a trip matrix which more closely models 1975 
travel patterns. 

Next, appropriate input data were assembled,ond the BRT modal split program was run. 
Input data preparation included the following items: 

• A list of all TALUS zones in the corridor was assembled. This list also 
designated a group number for each destination zone (for use in arranging output data 
summaries). 

• Node and link lists were prepared for the auto and transit networks. Average 
speeds for the various types of links in the auto network were taken from SEMCOG 
1990 Network V Average Speeds. Speeds an the transit network ore as indicated in 
Section 3. 7-l. 
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Tobie 3-29 Southfield/Jeffries Corridor Zone list 

TALUS ORIGIN ZONES TALUS DESTINATION ZONES 

0700 0924 2104 0010 
0701 0930 2110 0011 
0702 0931 2111 0012 
0703 0932 2112 0013 
0704 0933 2120 0014 
0710 0940 2121 0020 
0711 0941 2122 0021 
0712 0942 2130 0022 
0713 0943 2131 0023 
0720 0944 2132 0030 
0721 0945 2133 0031 
0722 0946 2134 0032 
0723 0947 2135 0040 
0724 0950 2136 0041 
0725 0951 2137 0042 
0730 0952 2140 0043 
0731 0953 2141 0044 
0732 0954 2142 0050 
0733 0955 2143 0051 
0734 0960 2144 0052 
0735 0961 2145 I 0060 
0736 0962 2146 0061 
0740 0963 2147 I 0062 
0741 0970 2400 ' 0063 
0742 0971 2401 I . 0064 
0743 0972 2402 0065 
0744 0973 2403 0066 
0910 2032 2404 0070 
0911 2034 2405 0071 
0912 2040 2420 0072 
0913 2041 2421 0132 
0914 2043 2422 0133 
0920 2100 2423 0500 
0921 2101 2424 0501 
0922 2102 2425 0521 
0923 2103 2426 0600 

0702 
0731 
0732 

3-109 



GM Transportation Systems 

• A 1975 morning peck-period trip matrix was generated, as discussed above. 

• All non-local destination zones were designated as either "activity center" 
or "CBD" types. 

• A set of submodal weighting factors was chosen for each origin zone. (Section 
2.4 discusses the use of these factors in greater detail.) Origin zones in Detroit were 
assigned weighting factors of unity for the appropriate BRT collection mode; all other 
factors for those zones were zero. In Oakland County a great deal of overlap was 
apparent in the proposed feeder bus and pork-ond;-ide service areas. Therefore, these 
zones could not be readily subdivided (by applying complementary feeder bus and pork­
and -ride weighting factors) and then analyzed as separate subzones with only one 
transit mode serving each. Instead, Oakland County was evaluated as if all BRT trips 
accessed the system by park-and-ride, since that mode would be more widespread and 
would generally have superior travel times. The BRT demand computed for each origin 
zone was then subjectively split into feeder bus and park-and-ride components, after 
consideration of the zone's proximity to proposed feeder routes, auto ownership, 
population density, and average household income. Table 3-30 lists the proportions 
into which inititial demand estimates were divided to obtain separate figures for feeder 
bus and park-and-ride. 

• A set of modal split parameters, listed in Table 3-31 was defined For each of 
the corridor's travel modes. Since Oakland County feeder bus characteristics were not 
used directly in the estimation of BRT modal split, the table includes no parameters 
for that mode. 

• Each of the corridor's zones was placed in one of five classes on the basis of 
overage household income, as projected by SEMCOG for 1975, measured in 1965 dollars. 
Since the income class boundaries are also expressed in 1965 dollars, a consistency of 
units is achieved. 

• The land area of each traffic analysis zone was obtained from SEMCOG 
demographic data. These land areas are converted from acres to square miles by the 
modal split program and used in the computation of trip production and attraction 
densities. 

• A list of x-y coordinates for each traffic analysis zone centroid was obtained. 
Network node and zone centroid locations are expressed in the same units (miles) and 
in the same coordinate system, allowing distances between nodes and zone centroids to 
be computed directly. · 

• Peak-period diversion curve data were reformatted and made available to the 
BRT modal split program. 
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Tobie 3-30 Oakland County Feeder Bus/Pork-and-Ride Proportions 

TALUS ORIGIN FEEDER BUS PARK-AND-RIDE 
ZONES FRACTION FRACTION 
2032 0.300 0.700 
2034 0.400 0.600 
2040 0.500 0.500 
2041 0.300 0.700 
2043 0.400 0.600 
2100 0.500 0.500 
2101 0.500 0.500 
2102 0.100 0.900 
2103 0.100 0.900 
2104 0.300 0.700 
2111 0.500 0.500 
2112 0.500 0.500 
2120 0.400 0.600 
2121 0.300 0.700 
2122 0.200 0.800 
2130 0.300 0.700 
2131 0.400 0.600 
2132 0.400 0.600 
2133 0.200 0.800 
2134 0.400 0.600 
2135 0.400 0.600 
2136 0.400 0.600 
2137 0.300 0.700 
2140 0.200 0.800 
2141 0.400 0.600 
2142 0.000 1.000 
2143 0.000 1.000 
2144 0.000 1.000 
2145 0.000 1.000 
2146 0.300 0.700 
2147 0.000 1.000 
2400 0.400 0.600 
2401 0.300 0.700 
2402 0.400 0.600 
2404 0.200 0.800 
2405 0.300 0.700 
2420 0.200 0.800 
2421 o.ooo 1.000 
2422 0.300 0.700 
2423 0.200 0.800 
2424 0.000 1.000 
2425 0.000 1.000 
2426 0.000 1.000 
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Table 3-31 BRT Modal Split Parameters 

AUTOMOBILE DETROIT BRT OAKLAND COUNTY 
COLLECTION PARK-and-RIDE 

Access 

Out-of-vehicle time 1.0 min 10.0 min 6. 0 min 
Cost policy GRAD FLAT Grad 
Cost rate $0.05/mi $0.00 $0.05/mi 
Additional cost $0.00 $0.00 $0.55 
T rave I speed 30.0 mi/h - 30.0 mi/h 

Collection 
Cost policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.00 $0.00 

Line-haul 
Cost policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.45 $0.45 

Distribution 
Cost policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.00 $0.00 

Local Egress 
Out-of-vehicle time 2.0 min 10.0 min 10.0 min 
Cost policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $0.00 $0.00 $0.00 
Travel Speed 25.0 mi/h - -

Activity Center Egress 
Out-of-vehicle time 3.0 min 5.0 min 5.0 min 
Cost policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $0.50 park $0.00 $0.00 
Travel speed 15.0mi/h - -

CBD Egress 
Out-of-vehicle time 7.0 min 3.0 min 3. 0 min 
Cost of policy GRAD FLAT FLAT 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $1 .OOpark . $0.00 $0.00 
Travel speed 15.0 mi/h - -
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e A file containing various program run-control parameters was assembled, These 
parameters include the number of origin zones, the number of destination zones, and, 
separately for the auto and transit networks, the number of nodes, the maximum node 
identification number, and the number of links. 

e The modal split analysis of the Southfield/Jeffries BRT corridor produced the 
results discussed below and summarized in Figures 3-40 through 3-43. The intermedi­
ate destination zones near the proposed Wyoming Avenue BRT station (i.e., zones 0702, 
0731, and 0732) were predicted to attract only 91 of the corridor's peak-period BRT 
trips; therefore, trips to these zones ore not included in the demand estimates discussed 
hereafter. A total of 10,073 peak-period BRT trips to the Detroit CBD and New Center 
area was predicted, for on overall modal split of 45.5 percent. The Detroit CBD 
attracted a majority of the trips (7,861), while the New Center area accounted for the 
remaining 2,212 trips. Most BRT trips originated in Detroit (6,804) rather than Oakland 
County (3,269). Of the Oakland County BRT trips, 72.3 percent (2,365 of the 3,269 
trips) were estimated to access the system by pork-and -ride. Those park-and-ride trips, 
however, represent only 23.5 percent of the system's total predicted ridership. 

Figures 3-40 and 3-41 illustrate peak-period and peak-hour (7:30-8:30) demo nd 
patterns for Detroit CBD destinations. Similar information pertaining to New Center trips 
is shown in Figures 3-42 and 3-43. 

The data displayed in these figures were generated by individually assigning the demand 
estimated for each origin zone to a BRT collection route. The demand produced in 
some zones was assigned to the Grand River Blue Express, which is not considered port 
of the BRT system. The demands estimated for a few other zones were deleted because 
the zones ore not directly served by a BRT collection route. Due to these reasons and 
the effects of round -off, the total number of trips reported in these figures is somewhat 
lower than the totals reported above. The demand reported in the figures wcs used to 
size the BRT system and for the cost/revenue analysis. 

The number of bus trips required to serve the estimated demand was determined, ossum­
i ng standard forty-foot lronsi t coaches seoti ng fifty-three passengers. On the overage, 
the peak load on collection buses operating on routes which use the freeway to access 
the Wyoming transfer station was limited to the number of seats on each coach (53). 
The overage peak load on non-freeway collection buses was assumed to be 65. Since 
these collection buses also serve New Center patrons who transfer to another bus at 
the Wyoming station, it is expected that a seal will be available to all CBD passengers 
by the time the bus enters the freeway at Wyoming. The number of inbound bus trips 
completed in the peak hour on each BRT collection route is shown in Figure 3-44 
Note that in the peak hour, 97 buses enter the CBD distribution route and 19 New 
Center Shuttles operate between the Wyoming station and the New Center. Table 
3-32 summarizes the demand, the number of bus trips in the peak hour, and the num­
ber of bus trips in the peak period by route. The first four are pork-and-ride routes 
originating in Oakland County. The remainder ore Detroit collection routes. The 
"W" associated with many of the routes indicates that the route operates in the local 
collection mode west of Southfield, then enters the freeway. Those designated by an 
"E" begin at Southfield and proceed east, ultimately entering the Jeffries at Wyoming. 
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Figure 3-40 Estimated Peak-Period CBD Demand by Route 
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Table 3-32 Proposed Number of BRT Bus Trips 

ROUTE 
PEAK PERIOD PEAK HOUR PEAK PERIOD 

DEMAND BUS TRIPS BUS TRIPS 

Beth El 610 6 14 
Tel-12 501 5 10 
Americana 645 7 15 
Northland 1488 15 30 
8 Mile 452 5 10 
7 Mile W 454 5 10 
7 Mile E 753 7 15. 
6 Mile W 311 3 7 
6 Mile E 581 5 10 
5 Mile W 298 3 7 
5 Mile E 477 4 9 
Grand River W 339 4 8 
Grand River E 373 3 7 
Schoolcraft W 310 3 7 
Schoolcraft E 255 2 6 
Plymouth W 330 4 8 
Plymouth E 437 4 9 
West Chicago 3 3 
JayW 392 4 9 
Jay E 578 5 10 

TOTAL 9584 97 204 
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3.7 BRT System Sizing 

The assumptions associated with determining the number of buses required for the BRT and 
Oakland County Feeders Systems are described in this section. A discussion of bus storage 
and maintenance facility requirements is also included. 

3.7.1 BRT System Bus Requirements 

The number of buses required to provide BRT service on each collection route during the 
morning peak period was determined, using a very simple bus scheduling process. Each 
BRT route is assumed to consist of four parts: a collection phase, a line-haul phase to 
the CBD using the Jeffries reserved bus lane for at least part of the route, a distribution 
phase in the Detroit CBD, and a non-stop deadhead phase back to the route starting 
point. The New Center Shuttle route includes line-haul, distribution, and deadhead. 
In the scheduling process, buses are assigned to particular routes and are not reassigned 
to other routes during the peak period. Although it is recognized that certain economies 
in the number of buses required for the system can probably be achieved by assigning 
buses to alternate routes for subsequent trips during the peak period, bus scheduling at 
this level of detail was not attempted in this study. 

The time required to complete a round-trip on each BRT route was calculated. The average 
bus speeds on collection routes in Detroit were taken from published DDOT schedules, and 
they range from 14 mi/h to 18 mi/h for collection routes in the corridor. The average bus 
speed on park-and-ride collection routes in Oakland County is assumed ta be 25 mi/h. 
The assumed average speeds for the line-haul portions of the routes are 37 mi/h for mixed 
traffic operation on the Southfield and Lodge Freeways, and 50 mi/h for exclusive-lane 
operation on the Jeffries Freeway. The CBD distribution laop is two miles in length. 
Assuming as average speed of eight mi/h, 15 minutes are required to complete the loap. 
The New Center loop is approximately 4.1 miles long. Assuming an average distribution 
speed of ten mi/h, 24.6 minutes are required to complete the loop. The deadhead por­
tion of each route is assumed to make maximum use of Freeway and other high-speed links. 
The round-trip time For each route also includes an additional ten minutes for layover and 
schedule adjustment. 

The peak-period BRT demand far each collection route was used to determine the number 
of bus trips required to serve the demand, assuming the use of 53-passenger coaches. The 
peak-period demand estimates for the C BD and New Center by route are summarized in 
Figures 3-40 and 3-42, respectively. The distribution of this demand during the peak 
period was determined by analyzing the TALUS Survey data. The resulting time distribu­
tion, shown in Table 3-33, was used to more closely match the required number of bus 
trips to the BRT demand. The demand is assumed to be uniformly distributed during each 
time segment. 

The total number of buses required to make the estimated number of trips on each route 
was determined by considering the round-trip time and the number of repeat trips possible 
on each route during the peak period. The toto! number of trips and buses required to 
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Table 3-33 Time Distribution of Demand in Peak-Period 

PERIOD TIME SEGMENT 
PERCENT OF 

PEAK-PERIOD DEMAND 

Pre-Peak 7:00 -7:30 10 

First Peak 7:30 - 8:30 50 

Second Peak 8:30 - 9:30 30 

Post-Peak 9:30 - 10:00 10 

satisfy the estimated BRT demand is summarized in Table 3-34, · Many of the buses re­
quired for providing BRT service in Detroit are already in service on express routes which 
will ultimately be integrated into the BRT system, In order to estimate the number of 
DDOT buses currently providing express bus service in the Southfield-Jeffries Corridor, 
the following assumptions, which are completely consistent with those used to estimate 
the required number of BRT vehicles, were made: 

• Express routes start at the ·western boundary of the corridor. 

• After completing an inbound trip, buses deadhead back to the 
start of the same route. 

• Buses are not reassigned to other routes if another trip can be 
completed on the same route during the peak period. 

Based on these assumptions, it is estimated that 65 buses are currently being used to pro­
vide express service on routes which will be integrated into the BRT system, As indicated 
in Table 3-34, the difference between the total number of buses required for the BRT 
system (151) and the number of buses currently in service (65) is the number of additional 
buses required to provide the proposed BRT service, The number in parentheses in the 
last column of the table is the total number of BRT vehicles reauired, including a 7 
percent maintenance float to account for buses which may be out of service for one 
reason or another, 

Table 3-35 presents the number of BRT vehicle operating hours and vehicle miles for the 
Southfield/Jeffries corridor. The figures were generated by considering each peak-period 
and off-peak route separately, Since driver schedu I ing was not attempted in this phase, 
the number of drivers required to provide BRT service in the corridor was not explicitly 
determined. The total number of vehicle operating hours is used in Section 3,8 to deter­
mine driver labor cost. 
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Table 3-34 Southfield/Jeffries Peak-Period BRT Bus Requirements 

BRT QEMAND NO. OF BUS TRIPS NO. OF BRT BUSES 

BRT Collection 9584 204 132 
New Center Shuttle 2088 41 19 

Subtotal 151 

Existing Express Service 
85 65 to be Integrated 

Net Bus Requirement 86 {92) 

3.7 .2 Oakland County Feeder System Bus Requirements 

As described in Section 3.4.3, the proposed Oakland County Feeder System is designed 
to feed the BRT system at Northland and to operate on c pol icy headway of approximately 
20 minutes during the peak period, The total number of bus trips and buses required ta 
provide this feeder service is summarized in Table 3-36. The estimated demand includes 
the number of passengers using th.e feeder system to access the Greenfield Intermediate 
line as well as the BRT system during the morning peak period. The buses are assumed 
to follow the same routes and to provide local service on both the inbound and outbound 
trips. No express deadheading is assumed. The number in parentheses in the last column 
is the total number of feeder buses required, including the assumed 7 percent main­
tenance float. 

The number of vehicle operating hours and vehicle miles for the Oakland County Feeder 
System is presented in Table 3-37. As described in Section 3.4.3, the feeder system 
operates over the same routes during the off-peak period, but on 30 to 40 minute headways. 

3,7.3 Vehicle Storage and Maintenance Facilities 

DDOT's modem heavy maintenance facility, located at 1301 E. Warren, presently has 
the capacity for maintaining approximately 60 buses per day by operating one shift. The 
capacity of the facility can be significantly increased by working more shifts. Therefore, 
it is assumed that this foe ility can accommodate the increase in overall fleet size which 
the BRT system requires, and no additional heavy maintenance facilities are required. 
However 1 the operating cost associated with maintaining the additional buses will be 
considered in the next section. 

In addition to the main terminal on Warren, DDOT currently operates three other termi­
nals which are used for light maintenance and bus storage. These facilities, located at 
Shoemaker and St. Jean, Wabash and Stanley, and Schaefer and Schoolcraft, are ell 
operating at about capacity. SEMTA will be moving in June 1976 from the Birmingham 
station to a terminal in Troy located on Barrett between Crooks and Livernois. Although 
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Peak-Period C BD Service 
Peak-Period New Center 

Shuttle 

Total AM & PM Peak 
Perio-:l 

Off-Peak CBD Service 
Off-Peak New Center 

Shuttle 

T otol Off-Peak Period 

Torol BRT 

Table 3-35 BRT System Operating Characteristics 

NO. OF BUS VEHICLE HOURS VEHICLE HOURS VEHICLE MILES VEHICLE MILES 
TRIPS PER DAY PER YEAR PER DAY PER YEAR 

408 496.7 126,659 12,205.7 3,112,454 

82 71.3 18,182 1,144.7 291,899 

568.0 144,841 13,350.4 3,404,353 

18 32.0 8,160 657.0 167,535 

13 11.3 2,882 181.5 46,283 

43.3 11,042 838.5 213,818 

611.3 155,883 14, 188.9 3,618,171 

- -- ---_-- ·--,._--:-.--:;--;-·------.-_--:-. 
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Tobie 3-36 Oakland County Feeder System--Peak-Period Bus Requirements 

AM PEAK-PERIOD 
. 

ROUTE 
DEMAND 

NUMBER OF BUS TRIPS NUMBER OF BUSES 

Fifteen Mile 233 9 4 
Fourteen Mile 98 8 3 
Thirteen Mile 216 9 3 
Twelve Mile 263 9 3 
Eleven Mile 71 8 2 
Ten Mile 119 9 2 

TOTAL 1000 52 17 (18) 

Table 3-37 Oakland County Feeder System Operating Characteristics 

NO. OF BUS 
VEHICLE VEHICLE VEHICLE VEHICLE 

HOURS HOURS MILES MILES 
TRIPS -ALL 

PER PER PER PER 
ROUTES DAY YEAR DAY YEAR 

AM and PM Peak 104 98.7 25, 168 1,584 403,920 
Periods 

Off-Peak Period 76 72.5 18,488 1, 163 296,565 

TOTAL 180 171.2 43,656 2,746 700,485 

this facility hos some excess capacity for maintenance, inside storage space for buses is 
limited, Therefore, since existing facilities for light maintenance (including fueling ond 
c leon ing) ond storage ore already operating near capacity, o new foe il ity to accommodate 
the additional buses required by the BRT system is proposed. No attempt hos been mode in 
this study to design the required facility, but estimated costs (exclusive of land) will be 
included in Section 3 ,8, The cost estimate presented in the following section is based 
on orevious analyses of the requirements of operating garages. 
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3,8 Cost Estimates 

Capital and operating costs were estimated for both the BRT system and the Oakland 
County feeder system, Table 3-38 provides a summary of annual costs for the entire 
BRT system, including the Oakland County feeders. An 8 percent interest rate was 
assumed for the annualized capital cost calculations. Table 3-38 also lists the esti­
mated number of one-way passenger trips per year on the BRT system and the Oakland 
County feeder system, Based on these demand and cost estimates, the total cost per 
trip is estimated to be $0.93 for the BRT system and $0,68 for the Oakland County 
feeder system, 

The information required to form other cost/performance ratios which are typically used 
to evaluate public transit systems have been provided in this report, For example, Table 
3-39 lists the values of other possible measures of BRT system cost and performance, 

Table 3-39 BRT System Cost/Performance Measures 

MEASURE VALUE 

Total Annualized Cost (Table 3-38) 
Annual Operating Cost (Table 3-38) 
Annual Person Trips (Table 3-38) 
Annual Vehicle Trips (Table 3-35*) 
Annual Vehicle Miles (Table 3-35) 
Vehicle Operating Hours (Table 3-35) 
Average Number of Passengers per Vehicle Trip 
Average Number of Passengers per Vehicle Mile 
Average Number of Passengers per Vehicle Hour 
Total Annualized Cost per Vehicle Mile 
Total Annualized Cost per Vehicle Hour 
Total Annualized Cost per Seat Mile 
Annual Operating Cost per Vehicle Mile 
Annual Operating Cost per Vehicle Hour 
Annual Operating Cost per Seat Mile 

* Assuming 255 operating days per year 

3.8.1 Capital Costs 

$4,753,000 
$3,261,000 
5,109,690 

132,855 
3,618,171 

155,883 
38.46 

1.41 
32.78 
$1 .31 

$30.49 
$.025 
$.90 

$20.92 
$.017 

Tables 3-40 and 3-41 provide summaries of the capital costs of the BRT system and Oak­
land County feeder system, respectively. The annualized capital costs are included in 
these summaries. 
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Table 3-38 Summary of Annual Costs of BRT System 

SYSTEM COST ELEMENTS (THOUSANDS OF DOLLARS) 
ANNUAL AVERAGE 

CAPITAL 
ANNUALIZED ANNUAL ANNUAL PERSON TRIPS COST PER TRIP 

CAPITAL OPERATING TOTAL 

8RT System Only 12,430 1,492 3,261 4,753 5, 109 ,690* $.93 

Oakland County Feeder 1,698 230 819 1,050 1 ,532,805** $.68 

TOTAL 14, 128 1,722 4,080 5,803 

* Includes assumed off-peak demand of 150 passengers per hour during mid-day period and 60 passengers per hour 
during the two-hour period following the evening peak period. 

** Includes Greenfield Intermediate Service patrons who use the Oakland County Fee,der System . 

. 
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ITEM 

Highway Improvements 
Third Street Exit Ramp 
Fisher Freeway Bus Lanes 
Scotten Entrance/Exit Ramps 
Wyoming Transfer Station 
Southfield-Eight Mile Bus Ramp 
Engineering & Contingency (15%) 
Subtotal 

BRT Signs 
Jeffries Exclusive Lane 
Bus-Only 
Bus Stop 
Subtotal 

. 

Shelters 

BRT Vehicles (Less Existing D-DOT 
Express Buses) 

Vehicle Storage Facility 

Operating Garage 

TOTAL 

Table 3-40 Capital Cost- BRT System 

UNIT COST QUANTITY TOTAL COST 

350,000 1 350,000 
1,505,000 1 1,505,000 

350,000 1 350,000 
1,356,000 1 1,356,000 

300,000 1 300,000 
580,000 580,000 

4,441,000 

162,000 
100 8 800 
100 55 5,500 

168,300 

3,000 145 435,000 
-

67,000 92 6, 164,000 

$25/sq ft 38,640 966,000 
sq ft 

$2780/bus 92 255,800 

12,430,100 

AMORT. 
ANNUAL COST PERIOD 

30 31 ,091 
30 133,689 
30 31,091 
30 120,453 
30 26,649 
30 . 51,521 

394,494 

15 18,922 
15 93 
15 642 

~ 

f 
19,657 

15 50,808 f 
10 918,621 

30 85,810 

30 22,723 

1,492,113 
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Table 3-41 Capital Cast - Oakland County Feeder System 

ITEM UNIT COST QUANTITY TOTAL COST AMORT. 
PERIOD 

Feeder Buses 67,000 18 1,206,000 10 

Bus Stop Signs 100 130 13,000 15 

Shelters 3,000 80 240,000 15 

Vehicle Storage Facility* $25/sq ft 7560 189,000 30 

Operating Garage* $2780,/bus 18 50,040 30 

TOTAL 1,698,040 

* Incremental facility costs 

-- --:-- ::."-·.-

ANNUAL COST 

179,730 

1,518 

28,032 

16' 789 

4,445 

230,514 
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Highway Improvements 

Preliminary cost estimates for the highway improvements proposed for the BRT system were 
provided by the Michigan Department of State Highways and Transportation. 

The ramp from the exclusive lane on the Fisher Freeway to the Third Street overpass is 
estimated to cost $350,000. The Fisher Freeway lane widening, with two bridge structures 
over existing roadways, is estimated to cost $1,505,000. 

The exclusive BRT romp from the Jeffries Freeway median to the Scotten overpass is esti­
mated to .cost $350,000, 

The Wyoming transfer station,with two exclusive romps from the Jeffries median and 
crossover bridges linking the station with both the eastbound and westbound service drive, 
is estimated to cost a total of $1,356,000. 

The Southfield-Eight Mile Bus Ramp to Northland is estimated to cost $300,000, 

The total cost of the above mentioned improvements is $3,861,000. An additional 15 per­
cent, $580,000, was added to this total for engineering and contingency costs, 

The assumed amortization period for highway improvements is 30 years, 

A variety of signs ore provided in the corridor to designate priority use of foe ilities by 
buses and to identify bus stop locations. Bus stop and bus priority signs are assumed to 
be standard 3- by 4-foot signs which cost $100 each, including installation. For the 
BRT system, eight bus priority signs and 55 bus stop signs are required. For the Oakland 
County feeder system, 130 bus stop signs are required, 

The cost of the signs for the Jeffries exclusive lanes were extrapolated from the SEMTA 
cost estimate for lane delineation and signing. Raised, reflective lane markers were 
included in previous BRT cost estimates. These markers were mentioned in the SEMTA 
report and' were for the purpose of delineating the exclusive lanes. These markers are 
no longer recommended, for two reasons, A search of the literature available on ex­
clusive bus lanes indicated that pavement paint striping was sufficient for lane delinea­
tion, and snow removal equipment would dislodge the markers, making frequent replace­
ment and repair necessary, The capital cost of signs is amortized over a period of 15 
years. 

Shelters 

The estimated cost of bus shelters, $3,000 each, is based on typical shelter costs quoted 
by the Colombia Equipment Company plus assumed installation costs. The cost of shelters 
is amortized over a period of 15 years to obtain estimated annual system costs. 
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Bus shelters are to be located at high demand locations throughout the corridor. They 
will be located at bus stops along the distribution loops and feeder and collection routes 
and at each corridor access node. Additional shelters will be located at areas of con­
centrated demand such as park-and-ride lots. Based on this consideration, it is estimated 
that 145 shelters are required for the BRT system and 80 shelters are required for the Oak­
land County feeder system. 

The amortization period for bus shelters is assumed to be 15 years. 

Vehicles 

Based on information received from GMC Truck & Coach Division 1 $67,000 is a typical 
price for a coach used in urban transit service. However 1 it should be noted that coaches 
with deluxe accommodations suitable for use on reserved bus lanes cost approximately 
$70 1 000 each. 

The amortization period for vehicles is assumed to be 10 years. 

Vehicle Storage Facility 

It is estimated that 420 square feet are required to store a trans it coach. Storage building 
costs are assumed to be $25 per square foot 1 excluding land costs. These capital costs are 
amortized over a period of 30 years. 

Separate entries are provided for vehicle storage facilities for the BRT system vehicles and 
for the feeder system vehicles. It should be noted that only one structure would be con­
structed, and the feeder bus storage cost represents the incremental cost necessary to build 
a large storage fac i I ity. 

Operating Garage 

The operating garage, where buses are fueled, cleaned, and serviced, is estimated to 
cost $2,780 per bus. This is based upon previous analyses of the requirements and costs 
of operating garages. These capital costs are amortized over a period of 30,years. 

Separate entries are provided for the operating garage costs for the BRT system and for 
the Oakland County feeder system., Only one structure will be constructed. The entry 
provided for feeder system operating garage costs represents the incremental cost neces­
sary to construct a larger facility. 

3.8 .2 Operating Costs 

Tables 3-42 and 3-43 provide summaries of the operating costs of the BRT system and 
Oakland County feeder system, respectively. 
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Table 3-42 Annual Operating Cost- BRT System 

ITEM UNIT COST QUANTITY TOTAL COST 

Facilities Maintenance 
Shelter Maintenance 300 145 43,500 
Station Maintenance 3,000 3,000 
Station Security $20,000/m yr 2.5 man yr 50,000 
Subtotal 96,500 

Vehicle Expense 
Garage $ .l453/mi 3,618,171 525,700 
Maintenance $.1954/mi 3,618,171 707,000 
Subtotal 1,232,700 i : 

Driver Expense $12. 35/v-hr 155,883 1,925,200 

Pavement Markings 

' ~- ' I 

Diamond Markings - Jeffries $2.45 @ 137 300 
BRT Lane Striping $ .03/ft 206,000 ft 6,200 
Subtotal 6,500 

TOTAL 3,260,9CO 

Table 3-43 Annual Operating Costs - Oakland County Feeder System 

ITEM UNIT COST QUANTITY TOTAL COST 

Shelter Maintenance 300 80 24,000 

Vehicle Expense 
Garage $ .1713/mi 700,485 mi 120,000 
Maintenance $.1941/mi 700,485 mi 136,000 
Subtotal 256,000 

'. 
) Driver Expense $12,35v-hr 43,656 hr 539,150 

TOTAL 819,150 
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The operating casts of the BRT system as well as the Oakland County feeder system in­
clude driver wages, garage expenses, vehicle maintenance expenses, and shelter main­
tenance casts. The BRT system costs also include facilities maintenance expenses and 
pavement restriping costs. 

Driver costs are estimated to be $12.35 per vehicle operating hour. This is based on the 
expected driver costs per revenue hour for DDOT in July of 1975. The average base 
salary is $6.36 per hour. However, because the $12.35 is a cost per revenue hour, it 
includes non-production time such as sign-on time, travel time, deadhead, premium pay, 
waiting time, lost time, vacation and holiday pay, sick leave, and retirement benefit 
costs. 

Vehicle garage expenses include fuel costs, lube casts, cleaning materials, and the labor 
required ta clean and service the vehicles. DDOT garage expense from July 1974 ta 
March 1975 was 17.13 cents per vehicle mile. DDOT buses average about 12 miles per 
hour. BRT buses will average 20 to 25 miles per hour and will, therefore, have greater 
fuel efficiency. It is expected that they will get 6 ta 6.5 miles per gallon rather than 
the 4 miles per gallon average far DDOT buses. Therefore, BRT garage expenses are 
estimated to be 14.13 cents per mile (assuming fuel costs at 29.75 cents per gallon). 
The garage expenses associated with the Oakland County feeder buses are assumed to be 
17. 13 cents per mile because these buses are expected to operate at speeds similar to 
DDOT buses. 

Vehicle-related maintenance expense is the cost of heavy maintenance. It includes 
labor, supervision, and material costs. Also included are the costs of maintaining the 
building and grounds. The DDOT cost af 19.54 cents per vehicle mile are used in the 
calculations. 

Lane striping and diamong-shaped markings are used to delineate exclusive transit lanes 
on public streets. According to DDOT estimates, the cast of striping is 3 cents per linear 
foot. Two stripes are required for each exclusive bus lane of the Jeffries and Fisher Free­
ways. The combined length of these four stripes is 206,000 feet. Diamond-shaped pave­
ment markings are also required to identify the exclusive BRT lanes. Each 12- by 2.5-
foot diamond consists of 24.5 linear feet, An average 100-foot spacing is assumed. The 
cost of these pavement markings, assuming the DDOT estimate of 10 cents per linear foot 
for hand work, is $2.45 each. There are 137 diamond-shaped pavement markings re"" 
qui red. Although pub! ic streets usually require restriping twice a year, these trans it 
priority pavement markings are assumed to last a full year as a result of the lower vehicle 
volumes associated with a reserved bus lane. 

The Wyoming station maintenance expense is assumed to be $3,000 per year and includes 
periodic cleaning and repair. In addition, one station security guard will be present 
during the hours of system operation. The cost of a guard is assumed to be $20,000 per 
man year. The station will be in operation approximately 14 hours a day. It is assumed 
that 2.5 man years of effort will be required to provide this manned patrol service. 

The annual bus shelter maintenance expense is assumed to be $300 per shelter to cover 
periodic cleaning and repair. 
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3. 9 Cost/Revenue Analysis 

In this section, estimates of the revenues will be compared to BRT costs, variable and 
fixed. This is not a benefit/cost analysis since no social benefits ore included; only 
fare box totals are considered. The objective is to compare revenues and costs at various 
fore structures to supply administrators with guidelines for selecting fore policies. 

3.9 .I BRT Modal Split Fare Sensitivity 

By employing the modal split model briefly discussed in Section 4.0, Stage I, patron 
sensitivity to fare for the Southfield/Jeffries corridor can be measured. Six different 
fares, ranging from $0.20 to $1 .25 for a one-way trip 1 are used, while all other vari­
ables are held constant. It is assumed that all patrons pay the same fare, resulting in a 
flat fare structure. 

One expects demand to decrease as fare increases; Figure 3-45 clearly supports this pro­
position for the destinations considered (CBD, New Center, and total). Plotting the 
percent change in fare versus the percentage change in the number of BRT trips, both 
determined from a nominal fare of $0.45, a sensitivity plot is attained (see Figure 3-46). 

On the average, trips from the Southfield/Jeffries corridor to the New Center are shorter 
than trips to the CBD. Any increase in fare would cause a larger percent change in fare 
with respect to mileage for the New Center trips, one probable cause far the higher sen­
sitivity to fare changes. 

3. 9,2 Revenues from Detroit Patrons 

Two areas are used in the cost/revenue analysis--Detroit and Oakland County. Only 
one mode of BRT access is assumed for Detroit (collection bus), while two different modes 
are assumed for Oakland County (park-and-ride and feeder). Each of these modes needs 
to be treated separately, since various services and distances are involved. 

A total of 6340 one-way peak-period trips originate in Detroit with destinations to the 
New Center or CBD. Of these trips, 5162 are destined for the CBD and 1178 trips are 
for the New Center, By multiplying demand by two-way fare, an estimate for daily 
revenue from peak-period patrons is determined. The explicit assumption is that every­
one makes a round trip, a valid supposition about commuters. 

As shown in the sensitivity analysis, demand decreases with an increase in fare. By 
employing Figure 3-46, adjustments in demands, and consequently revenues, are made. 
Revenue is calculated by: 

R = 2FDB (1 + 6D) 
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Figure 3-45 Modal Split Fore Sensitivity for Southfield/Jeffries Corridor (Flat Fore) 
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Figure 3-46 Modal Split Fore Sensitivity for Southfield/Jeffries 
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R = Daily revenue from both peak periods 

F = One-way fare 

DB = Base demand 

~ = Change in demand, determined from Figure 3-46 

The results of applying the sensitivity data are shown in Figure 3-47. 

Since the length of travel and percent of mileage on the freeway varies among routes, a 
zonal fare structure is considered. As BRT mileage on the freeway increases with respect 
to distance on urban arteria Is, the level of service increases; and higher fares can be 
charged. The difference in zonal fares is dependent on level of service in each zone, 
but for simp I icity, a 5- or 10-cent difference between zones is assumed. 

A II bus routes follow one of two basic pattems: 

• Originate at the westem boundary and travel east ta Southfield, then 
an express run to the New Center or C BD with one stop at the Jeffries/ 
Wyoming interchange 

• Originate at Southfield and travel east to Wyoming, Wyoming to 
Jeffries, and then express to the New Center or CBD 

Southfield is rarely crossed by bus routes, so it is used as a north-south zonal boundary. 
Figure 3-48 shows the fare zones finally selected for revenue analysis. Fare Zones 1 and 
2 are separated since Zone 2 routes have a lower percent of expressway mileage than 
Zone 1. The fare structure is such that Zone 1 has the highest fare and Zone 3 the low­
est 1 representative of the level of service and average distances. 

The fare zone demands are shown in Table 3-44. 

Table 3-44 Detroit Demands 

FARE ZONE CBD NEW CENTER TOTAL 

1 1,332 374 1J06 
2 985 123 1, 108 
3 2,845 690 3,535* --

Total 5,162 1,178 6,340 

* Excludes 221 person trips not well serviced and 226 
person trips diverted to the Blue Express. 
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Using these demand figures, the daily revenue for various fare structures can be estimated. 
The equation for revenues when demand is fluctuated becomes: 

R 
z = 2 [I: F. D. (1 +C.D.)J ,_

1 
I I I 

1-

R = Daily revenue from peak periods using zonal fares 
z 

F. = One-way fare of Zone i, i = 1, 2, 3 
I 

Di. = Base demand for Zone i, i = 1, 2, 3 

C.D. = Change in demand for Zone i, i = 1, 2, 3 
I 

n = Number of fare zones 

The revenues resulting from two fare structures, 5- and 10-cent difference between 
zone fares, using both constant and fluctuating demand, are shown in Figure 3-49. 

3.9 .3 Oakland County Feeder System 

Revenues from Oakland County feeder system are determined in a manner similar to that 
used in Section 3.9.2. Figure 3-50 graphically displays the results of a flat fare struc­
ture for various destinations. A zonal fare structure was then applied and revenues re­
calculated. 

The three zones are (see Figure 3-51): 

A - North of 13 Mile Road 
B - North of 10 Mile Road to 13 Mile Road 
C -North of 8 Mile Road ta 10 Mile Road 

The average distance from one zone to the next is one to one and a half miles. At a 
maximum, the difference in fares between two neighboring fare zones should be $0.10. 
Any difference greater than ten cents may result in a modal shift to park-and-ride since 
an out-of-pocket auto cost is taken as five cents per mile, and the distances are relatively 
short. 

As in Section 3. 9 .2, a five or ten cents difference between fare zones is used to deter­
mine revenues. The results are shown in Figure 3-52. 

The sensitivity and analysis results are used to determine fluctuating demand, but the 
analysis was made in Detroit which has a nominal fare of $0.45, while Oakland County's 
nominal fare is $1.00. By taking an average income group (income of $7,210+), an 
excess time ratio of 1.19-1.56 (Class 3), and a transit time ratio of 1 and 2, the diversion 
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curves were used to determine the effects of fore changes from o nominal $1.00, It was 
found that for any increase in fare above the. base $1.00, the change in demand was very 
similar to the change using a base fare of $0,45, For decreases in fare, the $1.00 base 
fare sensitivities were lower. The sensitivities of the New Center and C BD were similar 
but not as close as toto I trips, The overall effect was that a 50 percent increase from · 
$1.00 resulted in a smaller percent change in the number of BRT trips as a corresponding 
50 percent increose from $0.45. The values from the $0.45 base fare study were used in 
determining Ookland County revenues. It is felt that the error is insignificant when com­
pared to the total revenue, especially for total trips. 

The demands for the feeder bus service are shown in Table 3-45. 

Table 3-45 Oakland County Feeder Demands 

FARE ZONE CBD NEW CENTER TOTAL 

A 201 79 280 
B 242 73 315 
c 186 90 276 - - -

Total 629 242 871 

3,9 .4 Oakland County Park-and-Ride System 

As in the two previous sections, revenues are determined for total trips and two destina­
tions, CBD and the New Center. Unlike the other sections, no zone fares will be imple­
mented. As seen from Figure 3-53, access to the park-and-ride lots is very simple. To 
charge more at one lot may make it feasible for patrons to drive further to another lot. 
To prevent this migration toward lots with lower fares, a uniform fare at oil lots is applied. 
This has the effect of making it beneficial and energy-efficient to drive to the nearest 
park-and-ride lot. 

Another difference is in determining the change in demand due to a change in fare. In 
the modal split analysis, the aut-of-pocket costs for a park-and-ride patron is the $1.00 
base fare plus $0.05 per mile driven to the nearest lot. Patrons in Areas 1 and 2 of Fig­
ure 3-53 are served by the park-and-ride lats in those areas, and Area 3 lots serve the 
remaining patrons. By assuming an average distance of 1 mile to the lots of Areas 1 and 
2, and 3 miles for Area 3, it is possible to determine the effects of fare changes. Instead 
of determining the change in fare from the basis of $1.00, it is now determined on the 
basis of $1.05 for Areas 1 and 2, and $1.15 for Area 3. The results are plotted in Fig­
ure 3-54, while the base demands used are shown in Table 3-46. 
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Table 3-46 Oakland County Park-and-Ride Demand 

AREA CBD NEW CENTER TOTAL 

1 & 2 749 362 1 ' 111 

3 930 299 1,229 -- --
Total 1679 661 2,340 

3. 9,5 Comparison of Costs and Revenues 

In Section 3.8, the annual costs of the BRT and Oakland County feeder system are deter­
mined. By employing these costs, it is possible to perform a cost/revenue analysis. 

In Sections 3. 9.2 through 3. 9.4, revenues were determined using both constant and 
fluctuating demands. The effects of raising fares is to decrease demand, yet costs were 
determined assuming a constant demand. By maintaining the change in demand under 5 
percent, the effect on system sizing, and consequently costs, is felt to be negligible. 
This assumption may not hold true at Northland, where the volume of passengers may be 
significantly large to be affected by a 5 percent change in demand. But overall, the 
total system costs would show little change, Fare changes only up to 50 percent are 
used, resulting in, at a maximum, a 5 percent change in demand (see Figure 3-46). 

Three fare structures are used to estimate annua I revenues for comparison with costs: flat 
fare, a 5-cent difference in zonal fares, and a 10-cent difference. The revenue versus 
fare graphs of Sections 3. 9.2 through 3. 9.4 are used to determine the revenues from 
Detroit and Oakland County feeder and park-and-ride systems. These figures give revenue 
in terms of daily peak period, while costs are estimated on an annual basis. The revenues 
are expanded to yearly sums so that comparisons can be made. 

Table 3-47 shows the comparison of costs and revenues, using a flat fare structure. When 
compared to total annual costs, revenues are lower than costs. When compared to annual 
operating costs, revenues are larger when a 50 percent increase in fare is applied. · 

When a zone fare structure is assumed for Detroit and Oakland County feeder system, 
different revenues are obtained. The results of using a 5-cent difference in zone fares 
are shown in Table 3-48. Since there are three zones, one had to be chosen as a basis for 
determining the percent change from the base fare. In all cases, the zone with the lowest 
fore is used so that no zone would have a base fare lower than the existing base fare. 

The effect of a 10-cent difference in zone fares are displayed in Table 3-49. Initiating 
a zonal fare system results in a decrease in revenues and an increase in required annual 
funding. Only at a 50 percent increase in fares are operating costs covered, 
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Table 3-47 Annual Revenues (in Thousands) Using Flat Fares and Fluctuating Demand 

PERCENT CHANGE FROM BASE FARE 
REVENUE -50% -25% 0% +25% +50% 

(a) 
1 '719 2,386 3,092 3,732 4,412 Annual Revenue (b) 

o Annual Revenue Less Total Annual Costs . (c) -4,081 -3,414 -2,708 -2,068 -1,388 
o Annual Revenues Less Total Annual Operatmg Costs -2,358 -1 ,691 - 985 - 345 335 

Table 3-48 Annual Revenues (in Thousands) Using Zone Fares ($0.05) 

PERCENT CHANGE FROM BASE FARE(d) 
REVENUE 

-50% -25% 0% +25% +50% 

Annual Revenue (a) b 1,799 2,546 3,239 3,959 4,532 
o Annual Revenue Less Total Annual Costs( ) ~) -4,001 -3,254 -2,561 -1,841 -1 ,268 
o Annual Revenue Less Total Annual Operating Costs c -2,278 -1 '531 - 838 - 118 455 

Table 3-49 Annual Revenues (in Thousands) Using Zone Fares ($0. 10) 

PERCENT CHANGE FROM BASE FARE 
REVENUE 

-50% -25% 0% +25% +50% 

(a) 
1 '959 2,626 3,319 3, 972 4,585 Annual Revenue (b 

o Annual Revenue Less Total Annual Costs ) . , .(c) -3,841 -3,174 -2,481 -1,828 -1,215 
o Annual Revenue Less Total Annual Operating Costs -2, 118 -1,451 - 758 - 105 508 

(a) Using daily peak-hour demand x 1.045 x 255 days/yr; 1.045 increases demand to daily usage (peak and off-peak). 
(b) Annualized capital plus operating, $5,800 thousand 
(c) $4,077 thousand 
(d) The percentage change in fare will be taken from the zone with the lowest fare; revenues from park-and-ride lots 

are not affected by zone fares. 
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4.0 INTERMEDIATE SERVICE IN THE SOUTHFIELD-GREENFIELD CORRIDOR 

The potential transit demand in the Southfield-Greenfield corridor, as estimated in Stage 
I, is not sufficient to support the non-stop (or one-stop) BRT service envisioned for the 
Southfield-Jeffries corridor, An intermediate stopping service is therefore proposed to 
provide improved transit service in the corridor, This section of the final report presents 
the analyses which led to the design of the Intermediate Service, Following an over­
view of the system, the evaluation of alternative routes and implementations is described. 
Then a summary of the corridor demand analysis, including consideration of potential 
demand for Fairlane, is presented, Finally, system cost estimates are presented. 

4.1 Overview of Greenfield Intermediate Service 

The objective of the Intermediate Service is to provide a higher level of service in the 
Southfield-Greenfield corridor than is currently being provided by local buses with a 
system that can be deployed quiGkly and with low capital investment. 

The system which is proposed to satisfy this objective is an intermediate level bus service 
operating on Greenfield Road between Southfield and Dearborn, The system is designed 
to provide improved travel time for relatively long transit trips (two miles or more) by 
stopping only at major cross-streets and by operating with traffic signal pre-emption. 
The proposed system operates at constant 12-minute headway throughout the day from 
7:00a.m. to 9:00p.m. During periods of peak work trip demand (7:00 to 10:00 a.m. 
and 3:00 to 6:00p.m.), the route is configured so that direct distribution service is 
provided to employment sites in Dearborn and in Southfield along Northwestern Highway. 
A schematic representation of this route, showing stop locations, is shown in Figure 4-1. 
In addition, a shuttle bus operating at 15- to 20-minute headways between Fairlane Town 
Center and the Ford Route Plant is proposed. During off-peak periods, Southfield and 
Dearborn Distribution Routes are eliminated, and the Intermediate Service operates be­
tween Northland and Fairlane, Access to the Northland terminal is provided by the 
Oakland County Feeder System described earlier in this report. The existing DDOT 
local bus system is assume<:! to provide feeder service to the line-haul portion of the 
Intermediate line. Off-peak access to the Fairlane terminal from Dearborn employment 
sites is provided by a proposed Dearborn Shuttle which operates on a headway of about 
35 minutes. 

4,2 System Synthesis 

This section describes the evaluation of alternatives which led to the selection of Green­
field as the line-haul route for the Intermediate Service. The distribution routes proposed 
for Southfield and Dearborn are also described. 
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CORRIDOR BOUNDARY 

e PROPOSED BUS STOPS 

Figure 4-1 Schematic of Greenfield Intermediate Service Route 
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4.2. 1 Alternative Bus Priority Treatments 

Two alternative line-haul routes, one using Southfield end the other using Greenfield, 
were considered in the design of the Intermediate Service. Alternative bus priority 
treatments on these two routes were considered in detail in Stage I. The evaluation of 
alternatives in Stage I was concerned with selecting an essentially non-stop BRT route 
assuming that a relatively Iorge number of buses would be in operation in the peak hour. 
Since the Intermediate Service involves o fewer number of buses operating throughout the 
doy and stopping ot approximately one-mile intervals, the alternative priority treatments 
for each route were re-evaluated. It wos concluded that the best Intermediate Service 
implementation alternative for Southfield is, essentially, the one that was recommended 
in Stage I. The alternative involves mixed-traffic operation with the existing signal 
progression system in Oakland County and mixed-traffic operation without special 
priority on the freeway. It is not recommended that Southfield Rood be widened north of 
Lincoln as proposed in Stage I because the volume of buses operating an the Intermediate 
Service route (5 per hour as indicated in Section 4.3 of this report) is not sufficient to 
iusti fy the construction cost. 

The best alternative implementation for the Greenfield route is also similar to the one 
recommended in Stage I. The route is the some as the Southfield alternative north of 
Eight Mile Rood but follows Greenfield instead of Southfield Freeway in Detroit. The 
implementation alternative recommended for the Greenfield portion of the route is 
mixed-traffic operation with traffic signal pre-emption. Pre-emption was not recommend­
ed in Stage I because the volume of BRT buses operating on the route would totally 
disrupt cross-street progression. This is not considered to be a serious disadvantage with 
the Intermediate Service implementation because the average interval between buses 
(6 minutes -5 buses per hour in each direction) is equal to several cycle times of the 
signal. 

Less then 25 percent of the cycles will be pre-empted thus retaining the benefits of 
progression for most of the traffic. Signals at all intersections need not be equiped with 
pre-emption equipment to realize o significant increase in bus speeds. Signals ot streets 
with particularly high traffic flows (e.g., Grand River) may be exempt from pre-emption. 

4.2.2 Route Selection 

Concurrent with the re-evaluation of implementation alternatives, the design of the pro­
posed Oakland County Feeder System was being completed. As indicated in Section 3.4, 
the proposed feeder system is focused on Northland, and the routes use both Southfield 
and Greenfield to access Northland Center. 

The proposed headway on each route is about 20 minutes in the peak period and ranges 
from 30 to 40 minutes during off-peak periods. The combined headway on Southfield 
Rood between Northland and Fourteen Mile is less than 20 minutes even during base 
periods. It was determined that this new service is sufficient to service the portion of the 
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corridor north of Northland. Therefore, the alternative routes were evaluated on the 
basis of providing line-haul service between Northland and Fairlane Center in Dearborn. 

The alternative route using Southfield runs southeast on the Lodge Service Drive From 
Northland to Eight Mile, west on Eight Mile to Southfield, south on Southfield Freeway 
to Ford Road, south on Southfield Service Drive to Hubbard Drive, and then west on 
Hubbard to Fairlane Center. Buses operating on this route would exit the Freeway at each 
mile road to make intermediate stops on the Service Drive. They would operate on the 
Service Drive between Seven Mile and McNichols to serve Mercy College. The 
alternative route using Greenfield runs southeast on the Lodge Service Drive From 
Northland to Greenfield, south on Greenfield to Hubbard Drive, and then west on 
Hubbard to Fairlane Center. Buses operating on this route would make intermediate 
stops at the mile roads plus Outer Drive and Grand River. 

The two routes were evaluated on the basis of the six Factors listed in Table 4-1. The 
First Factor, estimated demand potential, is a measure of the total number of trips in the 
corridor to destinations potentially served by each route. TALUS zones located adjacent 
to each route were identified as destinations. Other zones located in Southfield and 
Dearborn which were assumed to be served by Intermediate Service distribution routes, 
were also identified as potential destinations. Table 4-2 lists the destinations which 
were assumed For each route. The number of'trips attracted to these destinations by all 
modes during the moming peak period was determined From the TALUS Survey data. The 
modal split program developed in Stage I was used to estimate the number of Intermediate 
Service riders assuming each route. The resulting transit trips were screened to eliminate 
trips of less than two miles. It is assumed that these short trips are served by local buses 
rather than by the intermediate stopping service. As Table 4-1 indicates, slightly 
larger number of trips (both total trips and screened transit trips) are attracted to 
destinations adjacent to the Southfield route in the morning peak period. 

The second evaluation Factor that was considered is the estimated average bus speed on 
each route. Average bus speeds For the off-peak period were calculated based on a 
number of assumptions. These assumptions are summarized in Table 4-3. As indicated 
in the evaluation matrix (Table 4-1), the Southfield route results in a very slight 
overall speed advantage even though the potential maximum speed on the Freeway is 
much greater than that on Greenfield. The low acceleration capability of a transit 
coach nearly eliminates the advantage of using a high speed link when operating between 
closely spaced stops. 

The estimated cost of making the physical changes necessary to implement the Interme­
diate Service on each route was considered. Initio lly 1 no modifications to existing 
fcc il ities are required for the Southfield Route. However, if the proposed ramp metering 
system, SCANDI, is implemented on the Southfield Freeway, exclusive bus access ramps 
will be required to allow buses to bypass the auto queue at the ramp meters. Based on 
conceptua I ramp designs and cost estimates generated during Phase I of the Michigan Bus 
Rapid Transit Demonstration Program, the estimated cost of queue by-pass ramps for the 
Southfield Freeway is $35,000 each. Since approximately 15 ramps would be required, 
the total estimated cost is $525,000. The cost of the signal pre-emption system proposed 
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Table 4-1 Route Evaluation Matrix - Intermediate Service 

EVALUATION ALTERNATIVE ROUTE 

FACTOR 
SOUTHFIELD GREENFIELD 

Estimated Demand 58, 000 (tot a I) 52,000 (total) 
Potential 2,301 (transit) 1, 946 (transit) 

Estimated Bus Speed 21 mi/h 19 mi/h 

Implementation None, initially $525,000 when $43,600 for signal pre-emption 
Cost SCANDI is implemented 

Existing Local 15-30 min headway in peak 10-15 min headway in peak 
Service period period 

Effect on Other Bus accel/decel may slow Temporary disruption of cross-
Traffic freeway traffic; freeway & street progression by bus signal 

S.D. already over capacity pre-emption; street currently 
under capacity 

Safety Bus acce 1/ dece I on the free-
way may be a safety hazard. 

Table 4-2 Destination Zones for Demand Potential Evaluation 

SOUTHFIELD ROUTE GREENFIELD ROUTE 

900 960 2101 712 932 2100 
901 961 2102 713 960 2101 
902 962 2103 722 963 2102 
903 963 2104 723 970 2103 
920 970 2110 724 971 2104 
921 971 2111 740 972 2110 
922 972 2112 741 1203 2111 
923 973 2120 744 1204 2112 
924 1212 2130 900 1222 2130 
930 1222 2133 902 1223 2133 
931 1223 2134 920 1212 2134 
932 1260 2135 922 1260 2135 
933 2100 2136 930 2032 2136 
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Table 4-3 Assumptions for Off-Peak Speed Comparison 

SOUTHFIELD GREENFIELD 

Average speed in vicinity of Northland & Fairlane 
10 10 Terminals (mi/h) 

Maximum cruise speed on Eight Mile Road (mi/h) 38 --
Maximum cruise speed between bus stops (mi/h) 50 fwy 33 

28 S.D. 

Average acceleration (gravitational units) .OS fwy .08 
.08 S.D. 

Average deceleration (gravitational units) • 15 • 15 

Ave. dwell time for passenger boarding/deboarding (s) 20 20 

Average traffic signal delay (s) 20 0 

for the Greenfield route is estimated in Section 4.4 to be $43,600. Therefore, assuming 
SCANDI is to be implemented on Southfield, implementation of the Intermediate Service 
on Greenfield is by far the less expensive alternative. 

Since the Intermediate Service will stop only at approximately one-mile intervals, many 
patrons will depend on the parallel local service to access the intermediate stops or to 
reach their final destination along the route. Therefore, the availability of adequate 
local service was considered an important route evaluation factor. As indicated in 
Table 4-1, more frequent local service is currently provided on Greenfield then on 
Southfield. Both routes are served by buses running on east-west routes. 

The final evaluation factors considered in the route evaluation process ore the effect of 
the Intermediate Service on other traffic on the route and safety considerations. Since 
the volume of buses involved is small compared to the volume of other traffic, these 
factors were not particularly significant. Southfield Freeway and the Service Drives 
currently operate above capacity. Bus acceleration and deceleration on the freeway 
will reduce capacity somewhat and may represent a safety hazard to other traffic. On 
the other hand, Greenfield is currently operating below capacity. The proposed signal 
pre-emption system will result in intermittent disruption of cross-street progression. The 
overall effect of this interruption is expected to be minimal as discussed in the previous 
section. 
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Consideration of these evaluation Factors does not result in the identification of a clearly 
superior alternative. However, primarily because the Southfield alternative does not 
offer a significant speed advantage and more Frequent transit service is currently provided 
on Greenfield, the Greenfield alternative was selected for Further design of the 
Intermediate Service. 

4.2.3 Distribution Concept 

The Greenfield Intermediate line is primarily designed to provide service between 
Northland and Fairlane. However, during the morning and eveing peak periods, the 
route is extended to serve employment sites in Southfield along Northwestern Highway and 
in Dearborn. During the midday period the Oakland County Feeder system links 
Southfield employment sites to Northland. A midday shuttle is proposed to link Dearborn 
employment sites to Fairlane. The remainder of this section presents a description of 
these distribution and shuttle routes. 

Northland/Southfield Distribution Concept 

The Southfield distribution route, depicted in Figure 4-2 originates at the Northland 
bus station. After the Northland stop, the buses proceed along the service drive to J. L. 
Hudson Drive, northeast on J. L. Hudson to Providence Drive, then north on Providence 
to Providence Hospital. After the hospital stop, the buses turn west onto Nine Mile 
Road and stop at the Honeywell OFFice Building. The buses then proceed north on 
Southfield Road. From Southfield Road, the buses turn into the Bell Telephone Facility 
south of Mt. Vernon. From Bell, the buses return to the service drive of Northwestern 
Highway and proceed to the Prudential Towers. From the Towers the buses turn west on 
Civic Center Drive, stop at Bendix, turn north on Central Park Boulevard, stop at the 
Traveler's Building, return south on Central Park, and return to the service drive via 
Civic Center Drive. At Lahserthe buses cross over the highway and stop at Federal 
Mogul. From there the buses proceed southeast on the service drive and stop at IBM 
west of Evergreen, completing the route. The route is approximately eight miles long and 
takes roughly 35 minutes to complete. 

Dearborn/Ford Distribution Routes 

During the peak periods, the intermediate buses from the Greenfield line will provide 
distribution service in the Dearborn area. In addition a shuttle bus will be provided to 
serve the Ford Rouge Plant. The Dearborn distribution loop followed during the peak 
periods shown in Figure 4-3. The intermediate buses tum west from Greenfield onto 
Hubbard, stopping at the Park lane Towers and the AAA Building. These two stops are 
considered to be part of the line haul portion of the Intermediate Service. The 
distribution route begins at the Fairlane Center where the First stop is made. From the 
Fairlane Center the buses proceed via Evergreen to a stop at the Henry Ford Community 
College. The buses then go south on Evergreen, stop at the Dearborn Center of the 
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Figure 4-2 Southfield Distribution 
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Figure 4-3 Dearbprn/Ford Distribution Route 
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University of Michigan, continue south on Evergreen to Michigan Avenue, end east on 
Michigan to the Ford Central Staff Building. From the Central Staff Building, the route 
proceeds west on Michigan to Southfield, south on the Southfield service drive to the 
Ford Division Building at Rotunda. From the Ford Division Building, the buses proceed 
west on Rotunda to the Ford Research and Engineering Center. From there, the buses go 
to the Ford Engineering buildings on Oakwood Boulevard. There are two alternative 
routes between the Ford Engineering buildings. For one, the buses would go east on 
Rotunda and then turn west on Oakwood to the Engineering Buildings. The other route 
would use private roads internal to the Ford Complex. The internal route is the more 
desireable, but would require approval For use. From the second Engineering building 
stop the buses return to the Fairlane Center via Oakwood, Michigan, and Evergreen. 
The Fairlane Center is a potential park-and-ride lot location and, therefore, the 
Greenfield buses return there before starting the northbound trip. From the Fairlane 
Center the buses return to Greenfield via Hubbard. This route is approximately 11.3 
miles. Assuming a 20 mile per hour distribution speed, the total time required to 
complete one trip around the loop, From the Fairlane Center, is approximately 34 minutes. 

Shuttle service From the Fairlane Center to the Ford Rouge Plant is also provided during 
the peakperiods. Figure 4-4 shows the route the shuttle buses follow. From the 
Fairlane Center, the buses proceed west on Hubbard to Greenfield, down Greenfield to 
Rotunda, east on Rotunda to Miller and along Miller to the Rouge Plant. The round trip 
takes about 42 minutes. 

OFF-peak the entire Ford Complex is served by a shuttle. The route is shown in Figure 
4-5. The shuttle bus starts at the Fairlane Center, proceeds via Evergreen to Henry 
Ford Community College and the Dearborn Center of the University of Michigan, then 
east on Hubbard stopping at the AAA Building and the Ford Central Staff Building, and 
next turns south on Mercury Drive. From Mercury Drive the route is west on Michigan to 
the Ford Central Staff Building; the route proceeds west on Michigan to Southfield, 
south on the Southfield service drive to the Ford Division Building at Rotunda. From the 
Ford Division Building, the buses travel west on Rotunda to the Ford Research and 
Engineering Center. From there, the buses would go to the Ford Engineering buildings 
on Oakwood Boulevard, either via private roads internal to the Ford Complex or via 
Rotundo to Oakwood. From the Oakwood Ford Engineering buildings the buses go to the 
Rouge Plant via Oakwood, Rotunda, and Miller. From the Route Plant on Miller the 
buses return to the Fairlane Center on Miller_to Rotunda, to Greenfield, and on Hubbard. 
The round trip distance For this off-peak shuttle route is approximately 19.6 miles. One 
circuit of the route requires roughly 60 minutes assuming a 20 mile per hour distribution 
speed. 
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Figure 4-4 Rouge Plant Shuttle 
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Figure 4-5 Midday Dearborn Shuttle 
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4,3 Greenfield Intermediate Service Demand Estimates 

4.3,1 Demand and Modal Split Estimates 

The demand estimation process for the proposed intermediate-level service in the Green­
field corridor was quite similar to the BRT demand estimation effort described above. 
Therefore, only specific results and substantial differences in input data and methodology 
are presented in this section. 

The Greenfield corridor definition is very different from that of the Southfield/Jeffries 
corridor, as indicated by the zone list in Table 4-4, Destinations in this corridor are 
less concentrated, and two-way travel aiong the length of the corridor is more feasible. 

The temporal peaking of trip volumes is less pronounced in the Greenfield corridor 
then in corridors which are CBD-oriented. In addition to a morning oeak-period trip 
matrix, then, a midday trip matrix for the three-hour period from noon to 3:00p.m. 
was compiled, and the modal split program was run separately with each matrix. The 
analysis of midday demand utilized diversion curves intended For the estimation of 24-
hour transit modal split, since it was judged that those curves would be more applicable 
than would peak-period curves. (Both sets of diversion curves were developed for 
SEMCOG by Peat, Marwick, Mitchell and Company,) 

Submodal weighting Factors (described in Section 2.4) were used in the Greenfield corri­
dor analyses to simply designate which of two sets of feeder service parameters were to be 
applied in the evaluation of each origin zone's trips. For Oakland County origins, a 
unity weighting factor was specified for the Oakland County feeder mode; zero weighting 
factors applied to other modes. For other origins, a different feeder mode was "enabled" 
with unity weighting Factors, while other modes were "disabled" with zero weighting 
Factors. The modal split parameters employed in the Greenfield corridor analyses are 
listed in Table 4-5. · 

Greenfield corridor modal split analysis results are graphically presented in Figures 4-6 
through 4-11, The transit trip quantities shown in those figures and discussed below have 
been "screened" to eliminate any transit trips having less than two miles of travel on line­
haul network links; it is assumed that such trips are taken by local bus which is better 
suited to accommodate short trips. 

Morning oeak-period trips by all modes totaled 50,374; of these, 1,193 (or 2.4 percent) 
were assigned to intermediate-level transit service, Oakland County was the origin of 
281 transit trips, while 912 originated elsewhere in the Greenfield corridor, Figure 4-6 
indicates the morning peak-period trip attraction of various zones in the corridor, Fig­
ures 4-7 and 4-8 illustrate the transit route trip loadings northbound and southbound, 
respectively, 
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A large number of intermediate-level transit trips was predicted for the midday period 
(noon to 3:00 p.m.): 1, 343. This represents on I y 1 . 9 percent of the corridor's tota I 
trips, however. The short-trip screening process, in this case, eliminated 2,589 trips 
which would have otherwise been assigned to intermediate-level transit. The midday 
transit trip attraction of each zone is shown in Figure 4-9, while Figure 4-10 and 
4-11 indicate trip loadings northbound and southbound, respectively. 

Table 4-4 Greenfield Corridor Zone list 

TALUS ORIGIN ZONES TALUS DESTINATION ZONES 

0353 0900 0955 1254 2122 0712 
0354 0901 0960 1255 2130 0713 
0355 0902 0961 1256 2131 0723 
0356 0903 0962 1257 2132 0724 
0700 0910 0963 1260 2133 0740 
0701 0911 0970 1261 2134 0741 
0702 0912 0971 1262 2135 0744 
0703 0913 0972 1263 2136 0900 
0704 0914 0973 1264 2137 0902 
0710 0920 1200 1265 2140 0920 
0711 0921 1201 1266 2141 0922 
0712 0922 1202 1330 2143 0930 
0713 0923 1203 1331 2143 0932 
0720 0924 1204 1332 2144 0960 
0721 0930 1210 1333 . 2145 0963 
0722 0931 1211 1334 2146 0970 
0723 0932 1212 2032 2147 0971 
0724 0933 1220 2034 2400 0972 
0725 0940 1221 2040 2401 1204 
0730 0941 1222 2041 2402 1212 
0731 0942 1223 2043 2403 1222 
0732 0943 1230 2100 2404 1223 
0733 0944 1231 2101 2405 1260 
0734 0945 1232 2102 2420 2032 
0735 0946 1233 2103 2421 2100 
0736 0947 1234 2104 2422 2101 
0740 0950 1235 2110 2423 2104 
0741 0951 1250 2111 2424 2110 
0742 0952 1251 2112 2425 2111 
0743 0953 1252 2120 2526 2112 
0744 0954 1253 2121 
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Table 4-5 Greenfield Intermediate Service Modal Split Parameters 

OAKLAND COUNTY DETROIT 
AUTOMOBILE INTERMEDIATE INTERMEDIATE 

SERVICE SERVICE 

Access 
Out-of-vehicle time 1.0 min 15.0 15.0 min 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.45 $0.45 
Additional cost $0.00 .. $0.00 $0.00 
Travel speed 30.0 mi/h 20.0 mi/h 16.0 mi/h 

Collection 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 

Line-haul 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 

Distribution 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 

Loco I Egress 
Out-of-vehicle time 2.0 min 5.0 min 5.0 min 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $0.00 $0.00 $0.00 
Travel speed 25.0 mi/h - -

Activity Center Egress* 
Out-of-vehicle time 3.0 min 5.0 min 5.0 min 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $0.50 park $0.00 $0.00 
T rave I speed 15.0 mi/h - -

CBD Egress* 
Out-of-vehicle time 7.0 min 3.0 min 3,0 min 
Cost policy Graduated Flat Flat 
Cost rate $0.05/mi $0.00 $0.00 
Additional cost $1.00 park $0.00 $0.00 
T rave I speed 15.0 mi/h - -

*Parameters not applicable to Greenfield Intermediate Service 
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4.3 .2 Proiected Demond Characteristics for Fairlane 

The demand estimates presented in the foregoing section are based on 1965 TALUS Survey 
data proiected to 1975 on the basis of population changes only. They do not include the 
effects of new trip attractors such as the Fairlane complex. Therefore, an attempt was 
made to determine the demand characteristics from the Southfield-Greenfield corridor to 
Fairlane including shopping as well as work trips. 

Peak Period 

The morning peak-period interval for work trips to the Fairlane complex is assumed to be 
the same as that being used for trips to other destinations in the corridor--7:00 to 10:00 
a.m. The shopping center is expected to employ about 5,000 persons.1 In addition to 
these, the following number of employees are expected to work in the remainder of the 
Fairlane complex: 2 

• Henry Ford Hospital 
• Hyatt Regency Hotel 
• Office Town Center 

270 
1000 
300 

1570 

The total estimated employment in Fairlane, then, is 6,570. 

The origins of current work trips to the Dearborn area are distributed as follows:2 

" 19 percent from the South 
• 36 percent from the North/Northwest 
<> 29 percent from the West 
• 16 percent from the East/Southeast 

If the new work trips to Fairlane are assumed to be distributed similarly, about 35 per­
cent, or 2,300 trips, originate in the general area served by the Greenfield Intermediate 
Line. If it is further assumed that the modal split for these trips is 3.4 percent, as pre­
dicted for other destinations in the Dearborn area, then a total of 78 peak-period trips 
can be added to the Intermediate Service demand reported in Section 4,3. 1. 

Midday Period 

Fairlane Shopping Center is expected to generate 50,000 to 80,000 shopping trips per 
day.2 The peak period interval for shopping trips is 5:30 to 7:30p.m. and 8:30 to 
9:30p.m. 1 It is expected that 70 percent of the shopping trip demand will come from 

1 Mr. Robert Schaut, Vice President, Director of Market Research, The Taubman Co. 
2 Mr. Dam, President, Ford Land Development Corporation 
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the area west of the shopping center, 10 to 15 percent from the Farmington area, and 
10 to 15 percent from the area south of the shopping center. 1 It appears that most of 
the shopping demand is outside the service area of the Greenfield Intermediate Line. 
Consequently, it is expected that the number of shopping trips accessing the center by 
the Intermediate Service is negligible, and the midday demand estimates reported in 
Section 4.3.1 were not increased. In spite of the doubtful demand, it is still recom­
mended that the shopping center be served by transit. First, it is a natural terminal for 
the route; and second, if bus service is provided to people in the corridor, even though 
they may be out of the market area, they may be induced to use the Intermediate Service 
to access the shopping center. 

4.3 .3 Headway Requirements 

The headway of the Greenfield Intermediate Service was selected on the basis of the 
number of bus trips per hour required to serve the heaviest-loaded link. As indicated in 
Figures 4-7 and 4-8, the most heavily loaded link during the morning peak period 
is one approaching Dearborn (Link 129-130, Warren to Hubbard), where the southbound 
link load is 371. If the estimated peak period Fairlane demand (78) is added to this 
load, the total link load is 449. The time distribution of trips for this corridor is assumed 
to be the same distribution assumed for the Southfield-Jeffries Corridor and presented in 
Table 3-33. According to that distribution, 50 percent of the peak period trips termi­
nate in the peak hour. Based on the peak-hour link load (224), five buses per hour are 
required. 

The peak-period demand for the Rouge Plant shuttle, as illustrated in Figure 4-8, is 
236 trips. According to the assumed time distribution of demand, this represents demands 
of 118 trips in the peak hour, 72 trips in the second peak hour, and 23 trips in the pre­
peak and post-peak half hours. Policy headways of 15 minutes in the peak hour and 20 
minutes in the second peak hour, were selected to serve this demand. In addition, one 
bus trip is assumed in both the pre-peak and the post-peak ha If hours. 

The number of line-haul bus trips per hour required during the midday period was deter­
mined similarly. As indicated in Figures 4-10 and 4-11, the most heavily loaded link 
during the midday period is one just south of Northland (link 66-73, Seven Mile to Outer 
Drive), and the link load is 756. Based on an analysis of TALUS data for trips in the 
Southfield-Greenfield corridor, it was determined that trips are approximately evenly 
distributed in time over the midday period. Therefore, the average hourly demand for 
this link is 252 trips, and five bus trips are required. This is the same number of bus 
trips that was determined for the peak hour. Therefore, a constant average headway of 
12 minutes (five buses per hour over each I ink) is proposed for the Greenfield Inter­
mediate Service during all hours of operation throughout the day. 

1 Mr. Robert Schaut, Vice President, Director of Market Research, The Taubman Co. 
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Based on midday attraction to distribution zones in Dearborn, as indicated in Figure 
4-9, the demand for the Dearborn shuttle, which operates only during off-peak 
periods, is 228 trips in the midday period or 76 trips per hour. Approximately two 
bus trips per hour are proposed to serve this demand. 

4,4 System Sizing and Cost Estimates 

Capital and operating costs were estimated for the Greenfield Intermediate Service using 
the same unit costs as reported in Section 3.8 where applicable. Table 4-6 is a 
summary of estimated capital and operating costs. The table also shows the estimated 
number of annual person trips on the system. This number includes the morning and 
evening peak-period demand and the off-peak demand assuming the average hourly 
midday demand is sustained during the periods from 10:00 a.m. to 3:00p.m. and from 
6:00p.m. to 9:00p.m. Weedkay operation (255 days per year) is assumed for both 
operating cost and annual demand calculations. The total system cost and demand 
estimates result in an estimated average cost per line-haul trip of $0.58. 

4.4.1 Capital Costs 

The estimated capital cost of the Greenfield Intermediate Service is summarized in 
Table 4-7. An eight percent interest rate was assumed for the calculation of annu-
alized capital cost. 

Bus Requirements 

The number of buses required to provide the intermediate-level service on Greenfield 
was determined for the peak period considering the time required to complete a round 
trip. The peak-period route includes distribution in Southfield and Dearborn and re­
quires 2.3 hours to complete one round trip. Considering a three-hour peak period, 12 
buses are required to provide the 15 bus trips in the peak period. In addition, three 
buses are required to provide the nine Rouge Plant Shuttle trips in the peak period. The 
time required for the shuttle to complete a round trip is 0.7 hour. A total of 16 buses 
are required for the Greenfield Intermediate Service including a 7 percent maintenance 
float os described in Section 3. 7.1. The number of vehicle operating hours and vehicle 
miles associated with the Intermediate Service is summarized in Tobie 4-8. The figures 
are based on six hours of peak-period operation and eight hours of off-peak operation per 
day. Weekday service only is assumed (255 days per year), The unit vehicle cost is 
assumed to be $67,000 as indicated in Section 3.8. 1. 

Signal Pre-Emption 

The cost of traffic signal pre-emption equipment is based on costs reported late in 1975 
by 3M Company on their equipment called Opticon. The Opt icon equipment consists 
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Table 4-6 Summary of Annual Costs - Greenfield Intermediate Service 

SYSTEM COST ELEMENTS (THOUSANDS OF DOLLARS) 
ANNUAL AVERAGE COST 

CAPITAL ANNUALIZED CAPITAL ANNUAL OPERATING ANNUAL TOTAL 
PERSON TRIPS PER TRIP 

I ,440 197 711 908 I ,562,130 .58 

Table 4-7 Capital Cost- Greenfield Intermediate Service 

ITEM UNIT COST QUANTITY TOTAL COST 
AMORT. 

ANNUAL COST 
PERIOD 

Signal Pre-Emption Equipment 
Vehicle On-Board Equipment 850 16 13,600 10 2,026 
Signal Controller Equipment 1,500 20 30,000 15 3,504 
Subtotal 43,600 5,530 

Bus Stop Signs 100 41 4,100 15 479 

Shelters 3,000 36 108,000 15 12,614 

Vehicles 67,000 16 I ,072,000 10 159,771 

Vehicle Storage Facility 25/sq ft 6720 sq ft 168,000 30 14,923 

Operating Garage 2780;bus 16 44,480 30 3,951 

TOTAL 1,440,180 197,268 



Table 4-8 Bus Operating Characteristics - Greenfield Intermediate Service 

NO. OF NO. VEHICLE NO. VEHICLE NO. VEHICLE NO. VEHICLE 
BUS TRIPS HOURS/DAY HOURS/YEAR MILES/DAY MILES/YEAR 

A . M. & P.M. Peak Period 
Line Haul & Distribution 30 69.9 17,824 1178.4 300,492 
Rouge Shuttle 18 12.4 3,162 185.7 47,404 
Subtotal 82.3 20,986 1364.3 347,896 

Off-Peak Period 
Line Haul 40 47.2 12,036 816.8 208,284 
Dearborn Shuttle 16 18.4 4,692 313.6 79,968 
Subtotal 65.6 16,728 1130.4 288,252 

TOTAL 147.9 37,714 2494.7 636,148 
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of a light source and switch box which is mounted on each bus and a light receiver and 
control equipment which is mounted at each intersection to be controlled. The cost of 
the on-board equipment totals $850 per vehicle--$750 for the light source and $100 for 
the switch box and cab! ing. The intersection-mounted equipment ranges in cost from 
$1,300 to $1,500 for most controllers to $2,500 for exotic eight-phase controllers. An 
average cost of $1,500 per intersection was assumed for the system cost estimate. 

Bus stop signs are provided at each stop location on the I ine-haul route and on each of 
the two distribution routes. A total of 41 signs costing $100 each is assumed. 

Shelters 

A shelter is assumed to be provided at each stop location in the Intermediate Service 
system. Some shelters hove already been installed along Greenfield so a total of 36 new 
shelters are required. As in the BRT system costing, the average cost of each shelter is 
assumed to be $3,000. 

Operating Garage and Vehicle Storage 

It is estimated that 420 square feet are required to store a transit coach,and that storage 
foe ility costs are $25 per square foot exclusive of land. Operating garage foe iii ties 1 

where vehicles are fueled, cleaned, and serviced, are estimated to cost $2,780 per 
vehicle. 

4.4.2 Operating Costs 

The operating cost estimates for the Greenfield Intermediate Service are summarized in 
Table 4-9. The operating costs include driver wages, garage expenses, vehicle main-
tenance expense, and shelter maintenance costs. The unit costs are the same as were 
assumed for the BRT system cost estimate as reported in Section 3.8.2. The vehicle 
operating characteristics used in the cost estimates are summarized in Table 4 ... 8. 
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Table 4-9 Annual Operating Cost- Greenfield Intermediate Service 

ITEM UNIT COST QUANTITY TOTAL COST 

Shelter Maintenance 300 41 12,300 

Vehicle Expense 
Garage • 1713/mi 636' 148 108,972 
Maintenance • 1954/mi 636,148 124,303 
Subtotal 233,275 

Driver Expense $12 .35/v-hr 37,714 465,768 

TOTAL 711,343 
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5.0 STAGED IMPLEMENTATION 

The final configuration of the Bus Rapid Transit System has been described in detail in 
Section 3.0 of this report. The stages of implementation leading to this final system, 
the time constraints under which this staged implementation is planned, and the imple­
mentation goals are discussed in this section of the report. The preliminary staged 
implementation plan described in this section is based on the assumption that preliminary 
engineering and detailed operational planning hove been completed. Two alternative 
routings for BRT vehicles from Oakland County to the Jeffries Freeway are proposed. 
Alternative I routes BRT vehicles from Oakland County down the Southfield Freeway to 
the Jeffries exclusive lanes. Alternative II routes the Oakland County BRT traffic down 
the Lodge Freeway to Wyoming Avenue, then down Wyoming to the Jeffries. 

5.1 Time Factors 

Several time factors predicate a staged rather than a one-step implementation of the BRT 
system. However, implementing the system in stages is not a negative factor. Staging 
the implementation allows the system to gradually build ridership by providing 
increasingly better transit service. 

One time foetor or constraint is the area of negotiations. For example, the use of the 
proposed park-and-ride lots in Oakland County must be preceeded by securing a section 
of those lots to provide space for BRT patrons to pork their automobiles. The number of 
spaces; the location of the spaces; the rental cost, if any; snow removal; and signing and 
pavement marking ore factors which will have to be negotiated. 

Material delivery delays will also necessitate a staged implementation scheme. There 
will be delays associated with the delivery of buses, bus shelters, light pre-emption 
equipment, and the informational and regulatory signs necessary to the BRT system. The 
longest lead time item would be the transit coaches. Delivery schedules for coaches are 
dependent upon the size of the order; i.e., delay is a function of the number of coaches 
ordered. The minimum wait for coach delivery is approximately ISO days, with the 
average time being 200 to 240 days. It is not extraordinary to expect a 270-doy lead 
time on coach delivery. The BRT staged implementation plan will be structured as o 
function of expected coach delivery dotes. 

The three major construction projects associated with the BRT system will be pivotal factors 
controlling the implementation of the envisioned final system. These three projects ore: 
the Wyoming transfer station, the new exclusive BRT facility at the southeast terminus of 
the Jeffries Freeway, and the Scotten entry/exit ramp serving the New Center. Portions 
of the BRT system can be implemented before the construction is completed. However, 
there will be entry/exit delays at Wyoming, Grand Boulevard (Scotten), and the Jeffries 
southeast terminus. BRT buses will hove to enter/exit the Jeffries free-flow with mixed 
traffic at existing ramps and weave across traffic to access the exclusive lone. The pro­
posed final BRT system, the system with the shortest headways and highest level of service, 
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requires that the transfer station at Wyoming be operational, Therefore, it is the comple­
tion date of the Wyoming station that indicates the final stage of system implementation. 
The construction lead times are actually the sum of two separate times. Once the con­
tract is let, structural steel must be ordered and delivered before the actual construction 
begins. Presently, there is up to a one-y,ear delay on the delivery of structural steel, In 
addition to the time spent waiting for steel, the actual construction time must be con­
sidered. For scheduling purposes, approximately one and one-half years is the estimated 
time necessary to complete the construction projects necessary to the BRT system. 

For Alternative I, with buses routed down the Southfield Freeway From Oakland County, 
one further construction project is planned. There would be an exclusive BRT -only exit 
ramp From the northbound Southfield Freeway north of Eight Mile Road at Winora. 
This ramp would provide rapid BRT access to the Northland bus station. Structural steel 
would not be required to construct this ramp. Therefore, the one-year delay for steel 
delivery is not a factor at this location. 

Another Factor impacting system implementation is the requirement that agency approvals 
be obtained before major steps ore undertaken. Agencies which need to coordinate this 
program include the Michigan Department of State Highways and Transportation, the 
Southeastern Michigan Transportation Authority, and the Detroit Department of 
Transportation. 

5.2 Goals of the Staged Implementation Plan 

The staged implementation plan is devised with specific goals in mind. These goals were 
Formulated to help provide a logical, successful progression of stages leading to a Final, 
integrated BRT system. The goals are presented below. 

An important consideration of the first stage oF implementation is that there should be a 
high probability of initial success. That is, the first line implemented should be the 
line with the highest probability of success. Public acceptance of the BRT system will be 
strongly influenced by initial impressions of the BRT concept demonstrated during the 
First stage of implementation. Every effort should be made to assure that the pub/ i c, 
potential patrons, builds up enthusiasm for the BRT service concept as incremental stages 
are implemented. 

It also may be beneficial to provide early implementation of service to presently 
transit-starved areas. Providing service to areas where mass transit is not presently 
available should aid initial acceptance of the BRT concept and system, because an 
immediate benefit is perceived by patrons of the system. In the corridor being studied, 
Oakland County is presently without adequate transit service. An additional benefit 
of providing BRT service from Oakland County is that the entire length of the Jeffries 
exclusive lanes is more fully utilized, thereby establishing the transit identity of the 
exclusive lanes while providing a relatively fast line-haul trip for BRT patrons. 
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The transit identity of the BRT system should be established early and enhanced as the 
system expands. This strong public image should portray the BRT system as a benefit to 
the entire community, providing very good transit service to the Southfield/Jeffries 
corridor. A positive transit identity will help promote ridership, and it should aid in 
policing the exclusive BRT lanes an the Jeffries Freeway. The Wyoming transfer station 
wi II provide a center of focus for the BRT system and wi II, to a large extent, help 
provide the strong transit identity desired. 

A requirement of the staged implementation of the BRT system is that there should be a 
time savings far BRT service relative to existing transit service. That is, a trip on the 
BRT system should take less time than a similar trip on existing transit. At no time 
should a trip take longer via BRT. 

5.3 Stages of Implementation 

Table 5-1 outlines the three stages of implementation. 

Stage I 

The first stage of implementation includes those steps necessary to initiate BRT service. 
The expected duration of this stage is 3 to 6 months. The Following steps are proposed: 

• Order buses. 

• Let the contracts for the three major construction projects: the Wyoming 
transfer station, the southeast terminus af the Jeffries Freeway, and the 
Scotten ramp, with construction to begin as soon as possible. 

• Implement the marketing and public information plan. 

• Place the necessary signs and paint the pavement markings to delineate the 
exclusive lanes on the Jeffries Freeway. (These identification devices should 
contribute to the special public identity of BRT, in addition to providing 
traffic control.) 

• Negotiate for the park-and-ride lots in Oakland County. Once spaces are 
secured for use by BRTpatrans, perform the necessary striping and signing. 

• Begin BRT service from the SEMTA park-and-ride lot at Lahser and North­
western Highway. Non-stop CBD buses will go from the park-and-ride lot 
down Northwestern Highway to the Southfield Freeway, down the Southfield 
Freeway to the Jeffries Freeway. The bus will then use the exclusive BRT 
lane on the Jeffries, exit at the Myrtle off-ramp to Michigan Avenue, and 
then go down Myrtle to the CBD distribution loop. The trip outbound will 
follow the same route, with one minor exception. To enter the Jeffries from 
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Table 5-1 Preliminary Staged Implementation Plan 

STAGE I STAGE II STAGE Ill 
(3 - 6 Months) (Approx. 1 Year) 

• Bus Procurement • Decide between route Alternative I • Wyoming transfer station completed 
(Southfield) and Alternative II & phased into ope rot ion 

• Begin major construction (Lodge) 
- Wyoming transfer station - If Alternative I is chosen, • Scotten romp & SE terminus ramp 
- Jeffries SE terminus construct Northland exit ramp completed & phased into operation 
- Scotten ramp (these romps phased in when com-

• Implement service from all Oakland plete--con be Stage II) 

• ROW modifications- Jeffries County P&R lots 
- Signing • New Center shuttle buses from 
- Pavement markings • One P&R lot to provide both CBD & Wyoming station begin operation 

NC service 

• Negotiate for P&R lots • New Center distribution loop 
- Stripe & sign when available • Implement Oakland County feeder implemented 

service - · Kirby made one-way 

• Begin BRT service from P&R lot at 
Lahser & Northwestern Highway • Express buses on existing routes west • Express service started on Eight 

- CBD only of Southfield Freeway diverted to Mile Road 
BRT facilities .. Divert Imperial Express buses origi- - CBD only buses exit at Myrtle • Express buses, east of the Southfield 

noting west of Southfield to BRT - New Center transfer service Freeway, enter BRT system via 
1 

l facility buses ex it at Grand B I vd • then Wyoming 
proceed to CBD via Grand - A II BRT buses go to C BD 

I • Greenfield Line River - New Center access via shuttle 
- Begin service Northland to - New express, os needed, started from Wyoming station 

Dearborn on existing routes at Southfield - A II BRT buses stop at Wyoming 
- Distribution routes during peak - East of Southfield buses follow station 

periods - Shuttles off-peak existing ·routes 
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Michigan Avenue, the bus will toke Michigan to 12th Street, tum north on 
12th Street to the Jeffries service drive, and tum onto the service drive 
entering the freeway at Myrtle. The BRT vehicles will enter and exit the 
exclusive Iones by weaving across the outer Freeway Iones, as necessary. 

o Divert Imperial Express buses originating west of the Southfield Freeway onto 
the Southfield Freeway at the Seven Mile and Southfield intersection. Once 
on the Freeway, these buses wi II follow the route to the CBD outlined above. 
Additional Imperial Express buses will originate at Southfield and Seven Mile, 
and proceed east on Seven Mile following the normal route to the CBD. 

• Initiate the Greenfield Intermediate Line. Begin service between Northland 
and Dearborn. Distribution routes will be operated in Southfield and 
Dearborn during the peak periods. Off peak, shuttle buses will provide the 
distribution/collection functions, as regui red. 

Stage II 

The second stage of implementation provides the bridge between the limited introductory 
service of Stage I and the final BRT system. During Stage II, there is both on expansion 
of service and an improvement in the level of service to accommodate the anticipated 
increasing ridership of the BRT system. The duration of this phose is approximately 1 year. 
The following steps comprise Stage 11: 

• The decision between the alternatives of the Southfield route and the 
Lodge route is mode in this stage. The decision depends, in part, upon the 
negotiations for a pork-and-ride lot at North land during Stage I • In 
addition, a travel time comparison will be mode between the two proposed 
routes. If the Northland pork-and-ride lot is ovoiloble, and if the Lodge 
route is guicker, the decision will be made to use the Lodge. If the Lodge 
route is chosen, no new construction will be initiated in this stage. However, 
if the Southfield route is chosen, the Southfield Freeway to the Northland 
exit ramp will be constructed during this stage. 

• Service will be implemented from the remaining park-and-ride lots in Oakland 
County. These buses will be non-stop to the CBD via the Southfield route 
at this time. If the decision to use the Lodge is mode during this stage, these 
buses wi II use the Lodge route. 

o One park-and-ride lot in Oakland County is designated to provide non-stop 
service to the New Center, in addition to the CBD service. If Northland 
is available, the Northland lot will be used for this service; otherwise the 
SEMTA lot on Northwestern Highway and Lahser wi II be designated for New 
Center patron use. 
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• Oakland County feeder bus service will begin in this stage. The pork-end­
ride lot providing both CBD end New Center service will be the focus of the 
feeder service. 

e BRT collection buses on Grand River end the Mile Roods- Seven Mile, Six 
Mile, Fenkell, Schoolcraft, Plymouth, end Joy- will enter at the Southfield 
Freeway and then proceed onto the exclusive Jeffries BRT lanes. Those buses 
destined non-stop for the CBD will exit at the Myrtle Avenue exit and 
proceed to the CBD via Michigan Avenue. CBD-bound buses which provide 
transfer service to the New Center will exit the Jeffries at Grand Boulevard, 
and, after deboarding the New Center passengers, will proceed to the CBD 
vic Grand River. Additional express buses, as-needed, .will begin at the 
mile road intersections with the Southfield Freeway and follow existing routes 
to the east and south. 

• Service will be improved on the Greenfield Intermediate Line. Bus shelters 
will be added along the route. Light pre-emption equipment will be 
installed at selected intersections for BRT intermediate level service buses 
operating on Greenfield. 

Stege Ill 

During Stage Ill, the final BRT system, as conceived, is implemented. This stage will 
be implemented as soon as the Wyoming transfer station is completed. The following 
steps apply to Stage Ill: 

• The Wyoming transfer station will be completed and phased into operation. 

e The Scotten romp and the Jeffries southeast terminus exit romp at Third Street 
wi II be completed and phased into the system. Should either or both of these 
construction projects be completed during Stage 11 1 they will be phased into 
the system at that time. 

• New Center shuttle buses will begin operating from the Wyoming transfer 
station. The New Center distribution loop will begin operation. Kirby 
between Cess and Woodward will be mode one way eastbound to accommodate 
BRT buses on the distribution route. 

• BRT collection bus service will begin on Eight Mile Road. The route to the 
CBD will be via the Lodge and Wyoming. 

• BRT collection buses operating on Grand River and the Mile Roods- Seven 
Mile, Six Mile, Fenkell, Schoolcraft, Plymouth and Joy Roads- east of the 
Southfield Freeway will enter the BRT system via Wyoming. All BRT buses 
will go to the CBD. New Center patrons will board the New Center shuttle 
buses at the Wyoming transfer station. 
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• All BRT buses, regardless of the origin will stop at the Wyoming transfer 
station. 

5.4 Growth Steps 

As the public accepts the final BRT system and ridership builds, it can logically be 
assumed that the system will meet this increasing ridership through growth in several 
areas. 

One logical growth step would be to expand the service area of the BRT system. The 
system could be expanded to the west in Wayne County and possibly further into Oakland 
County. 

System performance will be evaluated during all stages of implementation of the BRT 
system. After the entire BRT system is in operation, during Stage Ill, this performance 
evaluation will indicate areas of potential growth, and the system will be reconfigured 
and/or expanded to provide service· to· these growth areas, as warranted. As indicated 
in Section 3 .5, the Wyoming station is sized to accommodate an increase in transit 
volume. 
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FREEWAY BUS PRIORITY TREATMENTS 

The following planning guideline factors are significant in achieving efficient use 

of urban freeways by buses: 

1. The identification of major overload points on freeways provides an important 

guide as to where special bus priority facilities should be built. 

2. It is not generally feasible to remove existing freeway lanes from auto use in 

the heavy direction and give these lanes to buses. 

3. Right-hand freeway lanes are not usually desirable for exclusive bus use 

because of weaving conflicts with entering and exiting traffic. 

4. Standardization of freeway entry and exit ramps to the right of the through 

traffic lanes will permit the use of median lanes by buses either in normal or 

contra-flows. 

5. Metering of freeway ramps with bus bypass lanes should be introduced where 

the techniques will improve mainline through-flow and reduce bus congestion. 

6. Street level bus stops, where buses leave the freeway for passenger pickup and 

delivery, are generally preferable to turnouts from freeway lanes. 

7. Effer.tive downtown passenger distribution facilities are essential complements 

to regional bus rapid transit services. 

8. Busways should cost less then rail transit lines. 

9. Busways should be designed to allow for possible future conversion to rai I or 

other fixed guideway transit. 

10. Busways should extend beyond the normal queuing distances from freeway 

convergence points and park-and-ride facilities should be provided. 

11. There may be merit in redirecting busway emphasis to developing facilities 

within the CBD, and on the close-in miles of radial corridors adjacent to it. 

12. Radial freeways in urban areas which exceed 1,000,000 should provide for 

future express transit either within the median or alongside the facility. 

BUSWAYS 

Busways are special roadways designed for exclusive or predominant use by buses. 

They are presently in operation in metropolitan Washington, D.C. and Los Angeles, and 

Runcarn, England. They are planned or proposed for several other cities. 



To ::onsider implementation of line-haul busways, the following basic conditions 

should be met: 

1. The urban population should exceed 750,000 with CBD employment of 50,000 

or more and with peak-hour cordon volumes of 35,000. 

2. There should be a potential of at least 40 buses and 1600 pcssengers in the 

peak hour using the busway. 

3. Buses should save at least 5 minutes on the busway over alternate bus routings. 

4. Current highway demands in the corridor exceed capacity and additional road 

capacity cannot be provided. 

Busways should also be considered when one or more of the following conditions 

are met: 

1. Freeways cannot be returned to service level "D" with mixed traffic by ramp 

metering or ramp closures. 

2. Contra-flow lanes are not feasible. 

3. Short bypass lanes around congestion points are not feasible or enforcible. 

4. Rapid rail will be warranted along the corridor within 20 years. 

5. The travel time benefits to bus passengers exceed the annualized busway 

purchase and development costs. 

Busway configuration criteria include the following: 

1. Radial character- busways should radiate outward from the CBD. Cross-town 

should be developed only when warranted by land-use and travel densities. 

2. Market penetration- the busway should penetrate high density residential areas 

and provide convenient C BD distribution. 

3. Through service- through routing patterns are preferable except perhaps on 

. I ong suburban routes. 

4. Simplified route structure- minimize the number of branches and avoid complex 

routing patterns. 

5. High operating speeds- portal-to-portal speeds between outlying areas and the 

C BD for buses should be comparable to auto speeds. 

6. Station spacing- station spacing should vary inversely with population density. 

The need for stations is diminished by the ability of buses to leave the busway for 

collection. 

7. Park-and-ride desirable in outlying areas. 
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DOWNTOWN DISTRIBUTION 

"The separation of buses from other traffic is mare significant on the approaches 
to and (where conditions permit) within downtown, than it is in outlying areas. 
Moreover, commitment to capital costs for busways in radial corridors calls for 
parallel commitments to downtown distribution--either in special off-street 
facilities, or through the allocation of special streets or lanes to buses."* 

Downtown distribution can be provided by bus streets and bus lanes which connect 

to busways, with traffic signal priorities for buses at key locations. 

RESERVED FREEWAY LANES 

Reserved bus lanes should be provided only where the total number of bus passengers 

in the heavy direction of flow is equal to or greater than the 'typical' lane carrying capacity 

of automobile passengers. 

Preference should be given to use of median lanes by buses because these lanes are 

usually removed from ramp conflicts and weaving traffic. Conditions will generally favor 

contra-flow lanes. Normal-flow lane experience is limited because of bus weaving prob­

lems and because bus flows have never equalled the capacity of a freeway lane. Normal­

flow lanes are also difficult to enforce. 

NORMAL FLOW LANES 

Normal flow bus lanes should be provided only where ample reserve capacity exists 

or where the lanes represent an addition to the total road capacity in the flow direction, 

such as is achieved through widening or unbalanced operations. 

Enforcement of the bus lane may be difficult unless a physical barrier is present 

and lanes are relatively long. 

For a normal-flow lane, the following criteria should be met: 

1. The number of person-minutes saved by bus riders at least equals the number of 

person-minutes lost by general traffic. This criteria can be relaxed where 

community policy explicitly desires to reduce auto travel. 

2. A normal-flow lane should have 60to 90 buses in the peak hour when it involves 

adding a lane, and 300 or more buses in the peak hour where an existing freeway 

lane operating at peak capacity is pre-empted. 

*Levinson, H.S., Adams, C.L., and Hoey, W.F., Planning and Design Guidelines for 
Efficient Bus Utilization of Highway Facilities, p. 6-15. 
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CONTRA-FLOW LANES 

Buses only should use contra-flow lanes for the following reasons: 

1. The bus lane traffic stream is homogeneous, variation in vehicle performance 

is minimal, and there is no need to overtake slower vehicles. 

2. Buses are highly visible to on-coming traffic. Use of headlights and flashers 

is recommended. 

3. Bus drivers are professionals. 

4. Bus lane volumes are relatively low making the risk of collision no greater 

than an undivided urban arterial. 

Factors to be considered in design and planning include: 

1. The need to remove median barriers at crossovers or transition points 

2. Blocking of the exclusive lane by accidents or stalled buses 

3. Safety 

4. Possible congestion in the remaining off-peak directions 

5. The general difficulty of providing stations and interim access for buses. 

Contra-flow lanes should be used only on freeways with more than four lanes where 

the peak-hour traffic is highly imbalanced. The following conditions should prevail: 

1 . The freeway is at least six lanes wide. 

2. All freeway entrances and exits are to the right of the through lanes. 

3. The freeway is illuminated during night operations. 

4. Freeway travel in the off-peak direction can be accommodated in the 

remaining lanes at level of service "D" or better. 

5. There is a minimum of 40 to 60 buses in the peak hour and each bus saves two 

or three minutes. 

6. Contra-flow bus lane passengers save more time than is lost by traffic in the 

opposite direction. 

Design and operating features include: 

1. Contra-flow bus lane should be provided adiacent to the median. 

2. Lanes should be in operation a minimum of two hours. 

3. Intermediate access can be provided via special bus ramps in wide freeway 

medians. 
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4. Removable, flexible traffic posts should separate the bus lane from opposing 

traffic flows. Buffer lanes may separate opposing bus and car traffic on eight­

lane freeways where volume conditions permit and high operating speeds are 

desired. 

5. Bus operating speeds should be 35 to 50 mph. 

6. Contra-flaw lane widths should increase in relation to operating speed; from 

at least 11ft at 35 mph to 12-13 ft at 50 mph and 17ft at 70 mph. 

Maintenance and enforcement costs are approximately $80,000 to $100,000/mile/ 

year/l;ne. Tow trucks are necessary to remove disabled vehicles. 

BUSES IN MIXED FREEWAY FLOW 

Where freeways operate above level of service "D", mixed traffic operations ore 

more efficient than providing exclusive lanes or roads for buses. 

To expedite bus flow at minimum costs with minimum delay to other users, the 

following treatments can be implemented, either singly or in combination: 

• Ramp metering can keep main freeway lanes operating at reasonable 

speeds, reduce travel distances, and promote continuity in a system of 

bus priority treatments. 

• Bus ramps can bypass queues, reduce travel distances, and promote continuity 

in a system of bus priority treatments. 

• Bus stops are essential to provide access to tributary areas, as well as allow 

transfer to car or bus. 

BUS STOPS ON FREEWAYS 

Where buses use urban freeways, bus stops generally should be provided at street 

level for the following reasons: 

• Often freeways are not located in major areas of existing or potential bus 

patronage. 

e Freeway stops require construction which may not be cost effective. 

• Freeway-level stops require local bus transfers on, under, or above crossing 

streets. 
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e Street level stops with priority treatments at metered on-ramps provide safer 

and more convenient pedestrian access. They eliminate the need for: 

1. Acceleration and deceleration lanes for buses 

2. Special pedestrian fences 

3. Stairs and escalators 

4, Additional bridge widths to accommodate bus stops at freeway level 

FREEWAY LEVEL STOPS 

The following are guidelines for freeway bus stops both at and between interchanges: 

o The stops should be located on separate roadways at least 20 feet wide to 

permit standing or stalled buses to be passed and to physically preclude 

pedestrians from the main freeway lanes, Where positive pedestrian separation 

is not essential, the bus lane can be reduced to 12 feet. However 1 overtaking 

capabilities are always necessary to allow schedule adjustments and passing 

stalled vehicles. 

e Platforms should be a minimum of SO feet in length to allow two buses to load 

and unload simultaneously. Pedestrian islands should be 5 to 6 feet wide. 

e Acceleration and deceleration lanes should be a minimum of 100 feet long. 

e Pedestrians must be kept off freeways, 

e Bus shelters, with benches, should be provided. The shelters should be 

visible from the roadway. Consideration should be given to install 

telephones and the shelter could be heated. 

e Advance signing of bus stops should be provided. 

ARTERIAL RELATED BUS PRIORITY TREATMENTS 

The following are general planning guidelines for arterial bus priority treatments: 

1. General traffic improvements and road construction should be coordinated 

with bus service to improve the overall efficiency of street use. 

2. The prohibition of curb parking, at least during the peak hours, should be 

prerequisite to establishing bus lanes. 

3. Bus routes should be restructured as necessary to make full use of priority lanes 

and streets. Sixty to 90 buses per hour are desirable to help "enforce" bus lanes, 

6 



' ~ -

4. Bus priority treatments should reduce both the mean and variance af average 

journey times. 

5. A wide application af bus lanes is necessary before schedule speeds can 

increase sufficiently Ia produce significant operating economies and/or 

encourage additional riding. 

6. Bus lane and bus street installations should recognize the service needs of 

adjacent land uses which often result from long established development 

patterns. 

7. Design of the bus lane should reflect available street widths and prevailing 

operating practices. Lanes should be at least 10 feet wide, with appropriate 

signs and pavement markings. If necessary, right turns by non-bus traffic 

may be allowed. 

8. Bus lanes should be provided wherever possible without reducing the lanes 

available to through traffic in the prevailing direction of flow. 

9. Effective enforcement is essential. 

10. Emergency vehicles should be allowed to use the exclusive lane. Taxis should 

be allowed in the lone when fewer than 60 buses per hour use the lane. There 

should be at least one bus per block to aid enforcement. 

CURB BUS LANES- NORMAL FLOW 

Curb bus lanes can be installed whenever the following general conditions apply: 

1. There is no parking or standing along the curbs during the hours that the bus 

lane is in effect. 

2. The bus lane does not reduce peak-hour, peak-direction traffic capacity, 

except where such reductions are part of regional tramportation policy 

objectives. 

3. There are at least two other moving lanes for general traffic in the same 

direcrion. This criteria could be relaxed on two-way, four-lane streets, 

where left turns are prohibited during peak hours. 

4. Curb access of service and vehicles to abutting property can be reasonably 

prohibited during the periods of bus lane operation. 
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5, The number of existing and potential peak-hour bus passengers equals the 

average number of passengers carried by car in the adjacent lanes. 

6. There are at least 30 to 40 buses and 1200 to 1600 people one way in the 

peak hour. Where lanes are in operation alI day, there should be at least 

300 buses. Bus flow rates should approach 60 buses per hour during the 

busiest 60-minute period. 

7. When lanes traverse the principal shopping street, there should be at least 

20 to 30 buses in the peak hour. Where lanes are in effect a II day, there 

should be at least 200 buses. 

MEDIAN BUS LANES 

Median bus lanes are well suited for express bus service along wide multi-lane 

arterials; local bus service could remain in curb lanes. Buses in the median--operating 

non-stop or limited stop--could exceed peak-hour auto speeds. 

apply: 

Median lanes can be implemented whenever the following general conditions 

1. The bus lanes replace street rai I way operation in the center of the street, and 

the precedent for center-of-street loading is established. 

2. Curb access requirement or enforcement factors preclude exclusive bus use 

of curb lanes. 

3. A wide median exists and, if necessary, can be paved for buses without 

eliminating trees or otherwise impacting the environment. 

4. The street is wide enough to allow at least two general purpose traffic 

lanes, or one traffic and one parking lane, on either side of the median. 

5. The street is wide enough for passenger loading platforms. Minimum street 

widths range from 50 feet for a single median lane on a one-way street to 

65 feet for double median lanes on a two-way street. 

6. Conflicting left turns are prohibited or channeled into lanes outside the 

median. 

7. The number of existing and potential bus passengers at least equals the average 

number of passengers carried by car in the adjacent lanes during the period 

of exclusive lane operation. Where peak-hour median lanes are provided, 

buses should carry 1. 25 times the number of passengers. 

8 



8, A minimum of 60 to 90 buses serving 2400 to 3600 people use the median lane. 

Where lanes operate throughout the day, a minimum of 600 buses per day should 

be carried. 

Generally, median buses should be in effect throughout the day. However, part­

time operation is feasible. 

Bus lanes should be at least 10 feet wide for one-way operation and 20-22 feet 

wide for two-way operations. Nine feet wide lanes may be utilized in unusually 

restrictive conditions. 

CONTRA-FLOW BUS LANES 

Contra-flow bus lanes enable buses to operate opposite to the normal traffic flow 

on one-way streets. 

Buses using contra-flow lanes are separated from other traffic flows, removed from 

conflicts with other vehicles, and are unaffected by peak-hour congestion (or backups) 

at signalized intersections. The lanes are relatively self-enforcing, and they have high 

visibility. 

Contra-flow lanes can: 1) retain existing bus routes when new one~way street 

patterns are instituted, 2) provide new service on existing one-way streets, 3) utilize 

available street capacity in the off-peak direction of flow, and 4) permit curb space on 

both sides of one-way streets to be used for passenger loading: 

apply: 

Contra-flow lanes perform the following basic functions: 

• Provide radial bus service along pairs of one-way streets leading to the CBD. 

• Provide downtown distribution for express bus routes. 

• They allow two-way bus service on one-way downtown and radial streets. 

• They provide short-circuit bus movements on one-way street grids, thereby 

reducing bus mileage. 

Contra-flow bus Iones can be installed wherever the following general conditions 

1. Curb parking and standing are prohibited during the hours that the bus Iones 

are ope rot i ng • 

2. The bus lane does not reduce peak-hour, peak-direction traffic capacity, except 

where such reductions are on integral part of regional transportation policy 

objectives. 
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• Where a bus lane pre-empts a lane used by automobiles, sufficient 

capacity should be provided in remaining lanes or parallel streets 

to accommodate the displaced traffic. 

3. Two or three lanes remain for traffic in the opposite direction. An exception 

may be made for short segments of contra-flow lanes of less than two or three 

blocks. 

4. Traffic signals are spaced at greater than 500-foot intervals along the arterial 

streets affected. 

5. There are at least 40 to 60 buses carrying 1600 to 2400 people one way in the 

peak hour. Where Iones are in effect all day, at least 400 buses should utilize 

the lanes. 

6. Access to abutting properties must be worked out before lane implementation. 

7. Peak period congestion exists in the corridor to be served by contra-flow lanes. 

DESIGN AND OPERATING FEATURES 

1. Contra-flow lanes should operate throughout the day. 

2. Lanes should be 10 to 12 feet wide on streets 30 feet or wider (40 feet is a 

desirable minimum street width). 

3. Contra-flow bus lanes may be separated from the normal direction of travel 

by paint or by physical barriers. Physical islands may pose maintenance 

problems where extensive snow removal is anticipated. 

4. Lanes should be used by buses and emergency vehicles. Taxis may be 

permitted in the lanes where peak bus volumes are under 60 buses per hour. 

5. Left turns by general traffic may be permitted where left-turn storage lanes 

may be incorporated in the roadway. 

6. Loading may be permitted during off-peak hours from bus lanes, where bus 

lanes can be widened to permit mid-block passing of stopped vehicles. 

Loading should be done in the same direction as the bus lanes. 

7. Access into driveways and parking facilities may be permitted across the bus 

lane. 

8. Buses should not leave the _lane except to pass a stalled vehicle. 
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9. Selective signal pre-emption may be employed where only limited delay 

accrues to traffic in the opposite direction. 

BUSES IN MIXED TRAFFIC FLOW 

Bus priority treatments in mixed traffic flow include: 

1. Restricting entry from side streets 

2. Prohibiting curb parking or vehicle loading 

3. Special turn provisions for buses 

4. Bus actuation or pre-emption of traffic signals 

5. Improved bus stops and turnouts (near, far, or mid-block) 

6. Bus shelter installations 

These preferential measures can be used in combination with bus lanes, busways, 

and bus streets. 

Mixed-traffic priority treatments are desirable where one or more of the following 

conditions apply: 

1. Corridor capacity is extremely limited by topography or other barriers. 

2. Only one or two continuous streets exist in a corridor. 

3. There are less than 20 buses in the peak hour in the peak direction. 

4. Allocating an exclusive lane for bus use would unduly reduce total corridor 

capacity for auto travel and induce forced flow conditions. 

5. Roadway widening is not feasible. 
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TRAFFIC SIGNAL PRIORITIES 

"Adjustments of traffic signal timing at intersections to facilitate bus 
flow can substantially reduce average bus waiting times and can 
improve operating economy; bus delays at traffic signals usually 
represent 10 to 20 percent of overall bus trip times and nearly half 
of all delays."* 

A short reserved bus lane upstream from a traffic signal, in conjunction with bus priorities 

through a signal enables buses to bypass queues, move freely up to the intersection, and 

then promptly through the signal either on the normal green or on a specially pre-empted 

phase. 

Bus signal adjustments include passive and active systems. 

1. Passive systems have no special bus detection, they involve: 

e Retiming of signals 

e Reordering of phases (progression) 

2. Active systems depend upon special bus detection, they involve: 

e Provision of a special bus phase 

" Extension or recall of a normal phase 

Special bus signal phases, actuated or fixed time, provide periods during which 

buses can cross conflicting traffic streams. 

Bus pre-emption of signals may extend the artery green time when buses enter or 

approach an intersection to minimize person delay. 

APPLICABILITY 

1. Special Bus Phases - Special bus phases should be provided wherever bus routes 

conflict with heavy traffic streams, end it is logical from a safety standpoint to sepcrate 

these conflicts. Signalization of bus left or right turns across through traffic; should be 

considered wherever buses are required to cross more than two traffic lanes with each lone 

carrying 500 or more vehicles in the peak hour. 

2. Bus Extension of Artery Green- Bus extension or recall of a normal signal phase 

should be considered when the following conditions apply: 

* See Henry R. Evans and Gerald W. Skiles, "Improving Public Transit Through Bus Pre­
Emption of Traffic Signals," Traffic Quarterly, October 1970, p. 30. 
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" Bus pre-emption reduces toto! person delay. The person-minutes saved by 

bus passengers exceeds the person-minutes lost by side street (auto) passen­

gers. The objective is to reduce person delay without adversely affecting 

signal network coordination. 

• There are at least 10 to 15 buses carrying 400 to 600 people in the peak 

hour and a daily volume of at least 100 buses. 

" The side-street green phase can be reduced and still provide adequate pedestrian 

clearance time. 

The extension of artery green time by bus pre-emption will be constrained by signal 

network coordination requirements because pre-emption must take into account the effort 

on the entire signal 'network. Heavy pedestrian volumes, major intersecting bus volumes, 

and frequent intersection blockages will limit the nature and extent of signal timing modi­

fications. 

The greatest potentials for bus pre-emption exist along arterial streets at locations 

where side street progression is not a significant factor. 

DESIGN AND OPERATING FEATURES 

Bus detection of signals should take place before buses reach the stop line. If 

detection occurs during the green time of the artery phase, an extension of the green phase 

should provide sufficient time to allow buses to clear the signal. If detection occurs during 

the yellow or red period for the artery, the artery green can be recalled in advance of its 

normal time. These changes would decrease bus delay assuming there are no obstructions 

to the bus between the detection point and stop I ine. 

upon: 

• A minimum side street green is required in each cycle. It should provide 

adequate time for pedestrians to clear the artery. 

• The artery green may be advanced up to a specified period before it normally 

tokes place or extended up to the same period after it normally tokes place. 

• The artery green should not be extended and advanced in the same period. 

The extent that artery green time can be increased by pre-emption will depend 

• Side-street volumes and coordination requirements 

" Prevai I ing cycle length 

• Artery roadway width 
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Typical extension times vary with conditions as follows: 

1. Optimum Conditions- At isolated intersections, bus pre-emption could 

extend artery green time up to 10 secends in a 60-second cycle and 18 

seconds for an 80- second eye le. 

2. Constrained Conditions -At intersections where coordination is provided on 

both streets, bus pre-emption could extend artery green time about six 

seconds. 

3. Variable Conditions -At intersections where buses may pre-empt signals 

on either street, bath artery and cross street green time may be increased 

or decreased about six seconds. 
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GENERAL TYPES OF TREATMENT 

• Median Strip - Exclusive busways may be located in the median strips of existing 

freeways. This concept could have relatively low implementation costs and minimum 

community disruption. The type of median implementation is dependent upon the width of 

the median available. Sketches have been provided for five implementation schemes using 

median widths from one to five lanes. 

The one-lone median buswoy implementation is the simplest and most I imited of the 

five schemes (see Figure 1). All stations must be off-line, that is, outside of the 

freeway traffic Iones. Therefore, buses must leave the busway at each station and return. 

Two exiting schemes are possible': elevated bus ramps over the freeway lanes or crossing 

the freeway lanes on-grade with the buses. The latter results in serious bus weaving across 

the freeway lanes, a condition which is both unsafe and conducive to freeway congestion. 

The direction oF flow on the busway is reversible and is dependent upon demand. For 

example, the busway would carry traffic toward the CBD during the morning rush and away 

from the C BD in the evening. Station access for this implementation is I imited because the 

station is accessible from only one side of the freeway. 

The two-lane median provides several advantages over the one-lane case (see 

Figure 2). The primary benefit is that stations can be constructed over the median 

with the passenger loading platform at grade level. Two lanes provide space for a bypass 

lone at stations, allowing buses to stop without blocking busway through traffic. Twa lanes 

are required only at stations. One lane is sufficient for the remainder of the busway. 

Providing stations in the median eliminates the need to remove buses !Tom the buswoy, 

thereby eliminating the need to construct costly bus romps at each station. Relatively 

few access ramps are required. This implementation scheme allows busway travel in only 

one direction, the direction being determined by traffic demand. An alternate scheme, 

feasible where twa lanes are available in the median For the entire busway length, would 

allow travel in both directions with on-line stops. Some problems would arise !Tom buses 

queuing behind stopped vehicles at stations. For either two-lane scheme, access could 

be provided to the elevated station From either side of the Freeway using walkways or 

moving sidewalks. 
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The three-lane median can be implemented to provide travel in both direction 

with areas for off-line stops at stations (see Figure 3). Three lanes are required for 

station areas where two lanes are necessary elsewhere. The two arms of the station plat­

form are connected to a common center section containing escalators to the station above. 

Two lanes are required in non-station areas. If bus travel is required in one direction only 

or if only one lane is available in some areas of the median, the three-lane median station 

can be implemented with a wide passenger loading platform and an off-line station stop 

lane (see Figure 4). This implementation would pn)Vide a reversible busway with 

the direction of travel dependent upon demand. The overhead station would be linked to 

the Dial-A-Bus and parking facilities outside the freeway traffic lanes on either side by 

overhead walkways or moving sidewalks. 

The four- and five-lane median implementations are similar (see Figures 5 

and 6). Both need very wide medians at the stations, two lanes elsewhere. The 

four-lane implementation has two wide loading platforms I inked to a common overhead 

station. The five-lane scheme requires only one platform to serve both directions, again 

linked to an overhead station. Busways will serve both directions and the station will 

connect to both sides of the freeway as discussed previously. 

Median busway schemes provide several common advantages and disadvantages 

regardless of median width. They all use existing right-of-way for the busways without 

affecting normal freeway traffic flow. Use of existing freeways is also a limiting factor 

however, because quite often freeways do not provide access to the centers of population, 

and industry, as do major arterial streets. Freeway stations present some access problems 

to the stations themselves. Stations should link to both sides of the freeway with parking 

and other peripheral facilities; however, station access may be limited to one side of the 

freeway if access space is at a premium. The implementation of busways in median strips 

is also limited by overpass or bridge abutments located within the median, thereby restrict­

ing the space available for busway lanes. 

Overhead stations in the freeway median provide efficient space utilization along 

with several related benefits. One station can serve both directions with a comfortable, 

safe waiting area for passengers. Passenger access to platforms could be allowed only as 

buses arrive, thereby limiting the time of exposure to the elements. 

Most freeway median installations would also be readily convertible to automated 

dual mode use. 

17 
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• Along Service Drives- Where two-lane service drives parallel freeways, two 

bus implementation plans are possible. The curb lane of the service drive could be used 

as a priority bus lane (see Figure 7), or the freeway itself could be used by buses 

with stations on the service drives (see Figures 8 and 9). 

The priority bus lane implementation is the simpler scheme. The curb lane of the 

service road would be appropriately delineated and signed to preclude use by other forms of 

traffic. Bus stops with curb cuts would be provided at the far-side of intersections freeing 

the near-side curb lane for right turning traffic. An alternate plan would provide curb cuts 

for right turning traffic with a specific area to cross the bus lane to gain access to the right 

turn queuing area. This crossing area would be appropriately signed to prevent blocking 

the bus lane. The right turn curb cut is the more desirable layout because the bus lane 

is not blocked. 

Freeways can carry buses as part of the normal traffic mix. However, measures should 

be taken to minimize freeway delays which would affect bus schedules. Metered auto ramps 

would assure freeway Sf>eeds at or near the soeed limit. Metered ramps create a queue 

of traffic waiting to enter the freeway; therefore, provisions must be made to assure 

that buses leaving the freeway to make stops or leaving the bus stops to return to the 

freeways do not encounter delays at these queues. These queues would be bypassed by 

"queue jumper" exclusive bus ramps. If the bus stop were provided at a major intersection 

with freeway on and off ramps, the "queue jumpers" would be implemented by widening 

the existing romps and signing the widened areas to preclude all but bus traffic. Signing 

would also be provided to prevent the auto queue from blocking the bus ramps. Similarly, 

bus stops in "mid-block" locations, those not having freeway on/off ramps, would require 

the construction of exclusive bus ramps for access. Signing would be provided to prevent 

blockage of the ramps, assuring access to the stations. The service road stations would, 

in all cases, be of the far-side, curb-cut type. 

• Arterials- Arterial streets provide distinct advantages as well as special prob­

lems for use by buses. Arterials are quite often the main transportation corridors in 

metropolitan areas. Exclusive bus lanes in these corridors would serve a large number 

of people and businesses. Cross traffic can be a problem with arterial bus lanes; however, 

measures can be taken to minimize conflicts. 
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On arterial streets with medians at least two lanes wide, bus lanes can be con­

structed in the median ta provide service in both directions (see Figure 10). The 

direction of travel would allow the buses to acquire and discharge passengers in the cen­

ter of the median away from arterial traffic. On-li~e bus stops would be necessary unless 

a sufficiently wide median were available that cuts could be allowed for the stops. Spe­

cific traffic signals at intersections, including signals for the bus lane, would allow turns 

from the arterial streets across the bus Iones. Limiting turns across bus lanes should be 

considered to permit more rapid traffic flow on the bus Iones and arterial streets. To speed 

bus lone flow, preferential control of the traffic lights for the bus lone is desirable. For 

exomple,.on extended green phose could be a.llowed for buses when commanded by drivers. 

For arterials with only a narrow median divider or guardrail, contraflow Iones 

may be implemented (see Figure 11). These lanes would be clearly delineated and 

signed and would operate at all times. Bus stops would be for-side with curb cuts if 

possible. On-line stops would be mode only if necessary. The controflow lone would 

be self-enforcing. Disadvantages to this implementation include the loss of one arterial 

lane in each direction to traffic and some difficulty for left turning traffic across the bus 

lanes. 

The third arterial bus lane implementation would place the buses in the curb lone 

following normal flow (see Figure 12). This type of implementation is relatively in-

expensive but it does hove basic disadvantages. It is very difficult to police; that is, 

if bus traffic is not sufficiently dense, other types of vehicles will encroach upon the 

lane. Right turns for arterial traffic are difficult and should be limited if possible. Curb 

cuts providing a storage queue for right turning vehicles are desirable. The area for right 

turning vehicles should be clearly marked to prevent vehicles from entering the bus lane 

prematurely. Far side stops would tend to simplify right turns. 

• Bus Streets- As the name implies, bus streets are dedicated solely to bus traffic. 

No other vehicle types are normally permitted to traverse such streets. However, if necessary, 

local traffic, such as residents returning to their homes, may be granted limited access to 

the bus street. Bus streets generally run parallel to main traffic arteries, for example, on 

adiacent streets. Therefore, congestion on the main artery is relieved somewhat as a result 

of the decrease in bus usage, and no traffic lone on the artery ore given up to exclusive 

bus use. In addition, a bus street is within a reasonable walking distance of the main 
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artery. Another solution is to provide exclusive buswoys/bus streets on railroad rights-of­

way that are close to main arteries. Such land is already dedicated to transportation and,. 

in cases where adequate space is available, buswoy implementation may be feasible. 

• Contraflow - In addition to the contraflow Iones previously defined and dis­

cussed, rush-hour only contra flow Iones on freeways should be considered. (See Figure 

13). This contra-flow lane is implemented by removing the lane adjacent to the 

median in the light traffic direction and allowing buses to use the lone in the direction 

opposite to normal traffic flow. Overhead signs, lane dividers, and other signs are 

necessary to inform motorists that the contra flow lone is in effect. These markings must be 

temporary 1 allowing normal freeway traffic Flow when the controflow lane is not required. 

The advantage of the contraflow lane is that specific areas of heavy congestion 

can be bypassed by the bus traffic. Problems associated with the contraflow scheme in­

clude: traffic conflicts resulting from buses crossing freeway traffic to enter and exit the 

bus lane, some decrease in capacity 1 with the possibility of increased delays, for traffic 

in the light traffic direction, and the expense involved by marking the bus lane doily, 

placing and removing lane markers, changing signs, etc. 

• Shared Lones- Shared Iones have been mentioned previously. Priority bus 

Iones will, at times, be occupied by vehicles other than buses. These vehicles include 

local traffic on exclusive bus streets and right turning vehicles in curb bus lanes. 

To encourage car pools, same priority bus Iones are open to automobiles carrying 

three or more passengers. This scheme should be considered where sufficient bus lone 

capacity is available. 
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MINUTES OF MEETING CONCERNING 

JEFFRIES EXPRESS BUS LANE PROJECT 

Monday, Apri 1 11 , 1977, 1 :30 p.m. 

The attendants were from the Federal Highway Administration: John Kliethermes, 
Ron Jones and Nelson Stark; from the Bureau of Urban and Public Transportation: 
John Kazenko; and from the Bureau of Transportation Planning: Ed Kazenko, Tom 
Johnson and G. Robert Adams. The meeting was called to discuss the Jeffries 
Express Bus Lane Project, particularly, in regard to the Federal Highway 
Administration's disapproval of preliminary engineering on the project, Issues 
relating to the denial of preliminary approval are as follows: 

1. It will be necessary to have completion of the SEMTA alternative analysis 
or clarification as to the relationship of the Jeffries Express Bus Lane 
Project to that analysis. 

2. The annual element of the TIP must be corrected to reflect that this will 
be a FHWA versus UMTA funded project. 

3. Clarification of the availability of buses to operate on the Jeffries run 
1s needed, particularly, as this relates to completion of the alternative 
analysis. 

4. Concerns regarding the physical feasibility of the project, particularly 
as it relates to the use of 11-foot lanes, the Fisher Freeway connection 
from I-96 to Third Avenue, the removal of lanes for general travel and the 
Wyoming Station proposal must be evaluated in more detail. 

A discussion of these issues ensued as well as consideration of the environ­
mental requirements for this project. After the discussion, it was decided to 
take future action as follows: 

1. The existing feasibility study funded by the Federa1 Highway Administra­
tion will be extended to consider the above stated physical problems and 
will be called a physical feasibility study. John Kazenko will prepare 
the appropriate documentation to extend the study. 

2. The Environmental and Community Factors Division will prepare a basic 
environmental assessment necessary to make a determination as to whether 
this is a Major or Non-Major Federal Action. This assessment will include 
a review of the Diamond Lanes project in Los Angeles and will set forth 
the basic outline required to conduct a full project environmental 
assessment. 
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DATE: March 29, 1977 

TO: Tom Johnson 
Environmental and Community Factors 

FROM: John Kazenko 
Transit Systems Development and 
Demonstration 

SUBJECT: Exclusive Bus Facilities - Jeffries and Fisher Freeways 

As per your verbal request, the proposed improvements to the above freeways 
are as follows: 

Jeffries Freeway (I-96) 

Improvements at Wyoming Avenue Location (project length - 3000 ft.) 

1. Construction of U-turn bridge (service road to service road). 

2. Construction of acceleration and deceleration lane and approaches 
to U-turn bridge in median. 

3. Construction of transfer station in median. 

Improvements at Scotten Boulevard Location (project length - 1500 ft.) 

1. Construction of acceleration and deceleration lane and approach 
one side to Scotten Boulevard in median. 

Improvements at I-96/I-75 Interchange (project length- 2000 ft.) 

1. Construction of two ramp bridges in interchange area. 

2. Construction of 24 foot ramp in interchange area. 

Fisher Freeway (I-75) 

Improvements on I-96 from I-96 to Third Street (project length - 6200 ft.) 

1. Construct concrete safety barrier and bus lanes in 26 foot median. 

2. Construct acceleration and deceleration lane and approach one side 
to Third Street in median. 



Tom Johnson -2- March 29, 1977 

If you require a more detailed dimension breakdown of bridges, please let 
me know. 

UPT:JK:sd 



ENVIRONMENTAL ASSESSMENT FOR 
NON-MAJOR ACTION DETERMINATION 

Bus Rapid Transit in the Southfield/Jeffries Corridor 

Construction of special median bus lanes and exclusive bus ramps at I-75 and 

Third Avenue; construction of exclusive bus ramps on I-96 at Scotten and at 

the Wyoming Transfer Station; and construction of ramp bridges on I-96 at I-75 

and at the Wyoming Transfer Station -- all in Detroit. 182195 #12190 I-75 and 

I82123 #12189 (82124) I-96 Wayne County. A federally funded project. 

This project proposes to reserve the inside lane from the intersection of the 

Southfield (M-39) and Jeffries (I-96) Freeway to the vicinity of the inter­

section of I-96 and the Fisher Freeway (I-75) for bus use exclusively. From 

the intersection of I-75 and I-96 Freeways, exclusive bus lanes would be con­

structed in the existing median of the I-75 Freeway for continued travel to the 

Detroit central business district (CBD). The special median bus lanes would be 

constructed within the existing 26 foot median of I-75. Two eleven foot lanes 

would be separated by a four foot wide barrier for safety. 

In addition to the exclusive bus lanes on I-75, the following facilities would 

be constructed: 

Jeffries Freeway (I-96) 

Improvements at Wyoming Avenue Location (project length- 3000 ft.) 

l. Construction of U-turn bridge (service road to service road). 

2. Construction of acceleration and deceleration lane and approaches 

to U-turn bridge in median. 

3. Construction of transfer station in median. 



Improvements at Scotten Boulevard Location (project length- 1500 ft.) 

1. Construction of acceleration and deceleration lane and approach~ 

one side to Scotten Boulevard in median. 

Improvements at I-96/I-75 Interchange (project length- 2000 ft.) 

1. Construction of two ramp bridges in interchange area. 

2. Construction of 24 foot ramp in interchange area. 

Fisher Freeway (I-75) 

Improvements on I-96 from I-96 to Third Street (project length- 6200 ft.) 

1. Construct concrete safety barrier and bus lanes in 26 foot median. 

2. Construct acceleration and deceleration lane and approach one side 

to Third Street in median. 

Conferences with Edward Kazenko, Manager, Metro Center Planning Section; Robert 

Kuehne, Planner, Mass Transportation Planning Section; and John Kazenko, Manager, 

Intermediate Level Transit; and, the Preliminary Design of Bus Rapid Transit in 

the Southfield/Jeffries Corridor, April, 1976, provided information for the 

preparation of this Environmental Assessment. A study by this Department indi­

cated that a "significant" reduction in traffic volumes will not occur on the 

freeways because of the proposed project. Therefore, it can be expected that 

restricting automotive use of the inside lane will increase traffic congestion 

(lower the level of service) on the remaining lanes of I-96. However, traffic 

volumes on the remaining lanes are not expected to exceed design standards 

within the next five years. After that the Surveillance, Control and Driver 

Information (SCANDI) System should adequately handle any increase in traffic 

volumes. For this reason severe congestion should not occur on the Jeffries 

Freeway. The Fisher Freeway should not experience an increase in congestion, 

rather the construction of exclusive bus lanes should tend to reduce existing 

congestion. It is not anticipated that the proposed project will adversely 



affect traffic flow in the Detroit CBD or the New Center area. Many of the 

buses are presently entering the area. The Department expects the "loop" to 

provide a smoother flow of bus traffic in these areas. This will allow the 

City of Detroit better control of the total traffic flow in the area. 

Construction of the exclusive bus ramps, ramp bridges, exclusive bus lanes, 

and transfer stations should not result in a significant impact. All con­

struction activities will be confined to the existing right-of-way limits, 

and the Department will maintain a smooth traffic flow on the freeway system. 

If the proposed project were to operate at its capacity--attracting a large 

percentage of the commuter traffic--significant land use changes could result. 

However, patronage of the system is not anticipated to be sufficient to produce 

significant land use changes in the region. 

Based on this Environmental Assessment, it is our determination that this project 

will not have a significant impact on the quality of the human environment. It 

is recommended that a non-major action classification be assigned to this project. 



TO: 

FROM: 

SUBJECT: 

OFFICE 

January 26, 1977 

John P. Woodford 
Director 

. Gerald J. McCarthy 

t.fffllilJRANlJU!¥1 

Deputy Director - Highways ,, 
I 82195 ifl2190 I-75 & .. I 82123_j[l2189 (82124)'>4 I-96 Wayne County 
Construction of €i.'JJ:!ne<:IJ.~a~:es-an-iCexclusivebus--r~siat 

---- ~-~----· ~-=-= ....... =---~.,.,.,.,...,.,_,..,~---------
.I::Zs __ a!!'L Th!E!L.Avgng"; construction of ~-c1'1:~lx_~_b.,!!.;S __ r,;atl1R!l.' on I-96 
at __ Scotten and at the Wyoming Transfer Station; a115f construction of_ 

Gi':.::lp:J;l~•f on :);_-96 at I-Z5 and at the Nyoming_I.J;"§lJls.fer 'ij:_ation 
all in Detroit. 

This is authorization to add the above-described projects to the current con­
struction program. This authorization is in accordance with a memorandum from 
John Kazenko to Donald C. Rush dated January 17, 1977. 

These projects are programmed to be financed with Interstate funds. The above 
~-- action increases the Federal-Aid Interstate Construction Program by $216,000. 
{_.i,~~' 

I 82195 #12190 I-75 

The cost estimate is: 

Preliminary Engineering 

Participation: Federal 

Construction of special median bus 
lanes and exclusive bus ran~s at 
Third Avenue in Detroit. 

$ 72 ,OOQ 
TOTAL $ 72,000 

$ 65,000 
State (GTF funds) 

TOTAL $ 
7 QOO * 

72.000 
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John P. Woodford -2-

I 82123 #12189 (82124) I-96 

The cost estimate is: 

Preliminary Engineering 

Participation: Federal 
State 

""'·· 
January 26, 1977 

Construction of exclusive bus ramps 
on I-96 at Scotten and at the Wyoming 
Transfer Station; and construction of 
ramp bridges on I-96 at I-75 and at the 
Wyoming Transfer Station in Detroit, 

TOTAL 

TOTAL 

$ 
$ 

$ 

$ 

·' _1~4.000 
144,000 

130,000 
ll> '000 * 

144 ,ooo 

These projects are for preliminary engineering only. Construction will be 
programmed at a later date, 

* The non··federal share will be financed with General Transportation funds 
and ;1ill be handled by an intra-account transaction from UPTRAN to Highways, 

~e,£_v 
Deputy Director -Highways lj---

• 
GJM: DCR: PET: JA: hw 

cc: s. F. Cryderman (2) M. T. Ataman Dale Bock 
T. R. Wiseman D. c. Rush (5) J. H. Williams 
D. Orne (2) R. Mastin w. COX' 

R. Hofmeister w. Sines J. Kazenko 
D. Hooth w. MacCreery (4) 
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DATE: 

TO: 

FROM: 

SUBJECT: 

OFFICE MEMORANDUM 

January 26, 1977 

John P. Woodford 
Director 

Gerald J. McCarthy 
Deputy Director - Highways 

& 
c~. ·~" 

~~~h JlJI] 
---\~01 

"'"- Cf;~ ~" 

I 82195 iFl2190 I-75 & I 8212_;i._ jt:J,2J89 (82124) I-96 Wayne County 
Construction of I§:Becial me. . n bus lanes andei{ciu!JIVe-~usrn_s_ at 
I~Z5 __ ,_And Th~Jienue;-cons-truction o e>ecl!H!J~ bus~_l"aJ!!It§) on -i-96 
at Scotten and at the Wyoming Transfer Station; ~nd construction of;:~ 

(iljmp--bc~e$1' on_ I-96 ~i:15 and at the_Wyo'!Li_tlg_1I;l_nsf"-E_Statio_n -
afiin Detroit. 

This is authorization to add the above-described projects to the current con­
struction program. This authorization is in accordance with a memorandum from 
John Kazenko to Donald C. Rush dated January 17, 1977. 

These projects are programmed to be financed with Interstate funds. The above 
action increases the Federal-Aid Interstate Construction Program by $216,000. 

I 82195 #12190 I-75 

The cost estimate is: 

Preliminary Engineering 

Construction of special median bus 
lanes and exclusive bus ramps at 
Third Avenue in Detroit. 

TOTAL 
$ 
$ 

72 .ooo 
72,000 

Participation: Federal $ 65,000 
State (GTF funds) 7 000 * TOTAL $ 72,000 
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John P. Woodford -2-

I 82123 1Fl2189 (82124) I-96 

The cost estimate is: 

Preliminary Engineering 

Participation: Federal 
State 

January 26, 1977 

Construction of exclusive bus ramps 
on I-96 at Scotten and at the Wyoming 
Transfer Station; and construction of 
ramp bridges on I-96 at I-75 and at the 
Wyoming Transfer Station in Detroit. 

TOTAL 

TOTAL 

$ 
$ 

$ 

$ 

144,000 
144,000 

130,000 
14,000 * 

144,000 

These projects are for preliminary engineering only. Construction will be 
programmed at a later date, 

* The non-federal share will be financed with General Transportation funds 
and will be handled by an intra.-account transaction from UPTRAN to Highways. 

GJM: DCR: PET: JA: hw 

cc: s. F. Cryderman (2) M. T. Ataman Dale Bock 
T. R. Wiseman D. c. Rush (5) .J. H. Williams 
D. Orne (2) R. Mastin w. Cox 
R. Hofmeister w. Sines J. Kazenko 
D. Hooth w. MacCreery (4) 




