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1 .0 INTRODUCTION 

This report i s  a review of the second year ' s  a c t i v i t i e s  of the Michigan 

Transportation Research Program (MTRP),  October 1 ,  1977 t o  September 30, 

1978. Detailed reviews of the f i r s t  three quarters of FY77-78 are con- 

tained in the Quar ter ly  Progress Reports issued previously. 

The MTRP began operating in October, 1976, as a resu l t  of Governor Mil 1 i ken's 

1975 proposal to  the Michigan S ta te  Legislature t ha t  academic and business 
resources in Michigan be organized to  a s s i s t  the s t a t e  government in for-  
mu1 a t i  ng transportat ion research, demonstrati on, and development programs. 
The MTRP i s  funded by the Michigan S ta te  Highway Commission through the 
Michigan Department of S ta te  Highways and Transportation (MDSH&T) and i t s  
Bureau of Urban ,and Public Transportation (UPTRAN) .  Members of the MDSH&T 

par t i c ipa te  in MTRP on a coordinating basis .  (See Appendix I fo r  MTRP 

organization and membership. ) 

The MTRP i s  directed by Dr. Charles G .  Overberger, Vice-President f o r  Re- 
search a t  The University of Michigan, with the general program a c t i v i t i e s  
guided by the co-principal invest igators ,  Dr. Will iam C .  Taylor, Chair- 

man of the Department of Civil Engineering, Michigan S ta te  Univeristy, 
and Dr. Robert L .  Hess, Director of the Highway Safety Research In s t i t u t e ,  
The University of Michigan. A state-wide Advisory Committee supports the 
Program Director and i s  co-chaired by principal investigators.  I t  i s  com- 

posed of academic and business professionals noted f o r  t he i r  contributions 
t o  transportat  ion research and transportat  ion-re1 ated endeavors. Ad hoc 
committees a re  formed by the Advisory Committee, using experts from the 
academic and business comrnuni t i e s  t o  prepare research projects and 
recommendations on speci f ic  transportat ion subjects .  



The purposes of MRP are t o  formulate, recommend, conduct, manage, and pro- 
cure useful research and analysis ac t iv i t ies  t h a t  wil l  achieve the fo l  lowing 
goals as approved by the Advisory Comi t t ee  and Program Director in April, 1977, 

"-To identify and coordinate transportation research 
and analysis expertise in the academic and private 
sectors of Michigan t o  ass is t  and support the Michigan 
Department of State Highways and Transportation and 
other elements of s ta te  government as appropriate in 

the planning, improvement, and continued development 
of the Michigan transportztion system. 

( 2 )  To increase transportation research, analysis, demon- 
s t ra t ion,  and educational ac t iv i t ies  in Michigan through 
increased federal and other non-state funding t o  provide 
a broader resource base t o  support s t a te  government 
ac t iv i t i es ,  private sector development, and transportation 
systems operations . 

(3)  To develop an understanding of the relationship between 
transportation and economic development and t o  recom- 
mend or identify areas for in i t ia t ives  and methods of 
stimulating economic development in Michigan through 
the improvement of existing transportation sys tern and 
the identi fication 07 innovative transportation systems, 
0perations;and products. 

( 4 )  To obtain infomation, experience, and methods of infor- 
mation analysis t o  develop a better understanding of 
Michigan's needs t o  move people and freight and t o  show 
the impacts of a1 ternative actions on the  environment, 
energy, safety, fiscal costs,  and equity. 



2.0 PROGRAM ACTIVITIES 

Act ivi t ies  in which the MTRP s t a f f ,  Advisory Committee and the various 
ad hoc committees were involved t h i s  year are  summarized below: 

2.1 UPTRAN Demonstration and Development Program Recommendations. 
The MTRP s t a f f  prepared evaluations of the demonstration and develop- 
ment programs on a project-by-project basis f o r  the f i s ca l  years 1977-78 
and 1978-79. These evaluations produced suggestions f o r  changes in 

exist ing programs as we17 as suggestions f o r  new projects t ha t  could 
be useful t o  UPTRAN and strengthen the demonstration and development 
programs. These eval uati ons were p l  aced before the MTRP Demonstration 
and Development Ad Hoc Committee f o r  i t s  review. Three projects were 
recommended by the ad hoc committee fo r  inclusion in the FY1977-78 
Demonstration and Development Program: ( 1  ) the development of a 1 onger- 
term transportat ion energy contingency plan f o r  Michigan t ha t  would 
r e l a t e  transportat ion energy use t o  energy use in  other energy consump- 
t ion sectors ;  ( 2 )  an analysis of transportat ion demand, in terms of 
potential travel behavior, of mobil ity-1 imited persons i n  Michigan; 
and ( 3 )  the development of a methodology t o  analyze a l t e rna t ive  uses 
and impacts of r a i l  abandonments acquired by the Michigan Highway 
Commi s s i  on. These recommendat i ons were formal 1 y transmitted t o  MDSH&T 

by the MTRP program d i rec to r .  

Two projects  were recommended f o r  inclusion in the FY1978-79 program: 
(1 ) the development of a method01 ogy f o r  reviewing proposed demons t r a -  
t ion projects  in terms of t he i r  potential f o r  increasing "level -of-service" 
and increased eff ic iency;  and ( 2 )  the  development of a methodology t o  
t o  estimate fu tu re  potential uses and impacts of r a i l  abandonments pro- 
cured by the  Highway Commission. The l a t t e r  project  was recommended 
f o r  inclusion in the FY1977-78 program, b u t  was not  included. The 
recormendation was submitted again f o r  consideration in the next f i sca l  
year.  The MTRP Program Director agreed, and formally submitted these 
recommendations t o  MDSH&T. 

-5  - 



During t h i s  year the Advisory Committee formed the MTRP Task Force 

on Transportation and Urban Demography t o  formulate recommendations 
fo r  projects t ha t  would yie ld  a be t t e r  understanding of transportation 
impacts on Michigan socie ty ,  and emerging transportat ion needs t ha t  
would most 1 i  kely r e su l t  from changing demographic character is t ics  
of Michigan's socie ty .  The task force suggested three projects:  
(1 ) research on the impact of demographic trends on transportat ion ; 
( 2 )  impacts of a1 ternat ive  subsidy patterns i n  t ranspor ta t ion;  and 
(3) research on the variat ions of the concept of level-of-service as 
viewed by d i f fe ren t  s t r a t a  of society.  The Adivsory Committee con- 

curred, and the program director  transmitted these recommendations t o  
MDSH&T f o r  possible inclusion in the  FY79-80 Demonstration and Develop- 
men t Program. 

All of the above recommendations a r e  being considered by MDSH&T. (see 
Appendix I I "MTRP Recommendations" fo r  re1 evant correspondence and 
background information concerning a l l  of the above recommendations.) 

2 . 2  Transportation Energy 
As a r e su l t  of suggestions by the MTRP s t a f f ,  the energy efficiency ad 
hoc committee and the Advisory Committee recommended t ha t  a short-term 
transportat ion energy contingency plan fo r  Michigan be prepared. The 
MTRP program director  submitted t h i s  recommendation t o  the Director of 
MDSH&T in FY1976-77. As a par t  of th i s  i t  was recommended t ha t  funds 
a1 1 ocated to  the development of an energy efficiency analysis of various 
transportat ion modes be s e t  aside t o  support the transportat ion energy 
"emergency preparedness" development. Li tera ture  research and inquiries 

determined t ha t  no other s t a t e  was developing such a plan. The objective 
of the plan was t o  recommend ways in which s t a t e  and local government, 
t ransportat ion agencies, pr ivate  f irms,  and individuals could organize 
t h e i r  a c t i v i t i e s  i n  ways t ha t  would minimize economic dislocations in 
the face of a sudden cessation of petroleum supplies,  comparable t o  the 
o i l  embargo of 1973-74, or worse. Changes in public transportat ion 

operations,  the swif t  introduction of carpools and vanpool s , and other 



means would be explored. Subsequently, i t  was determined t ha t  the 

Department of Transportation had no ac t i v i t y  addressing t h i s  problem. 1 .  

Also, i t  was determined t ha t  during the summer of 1978, l eg i s la t ion  

was introduced in to  the Congress involving prospective federal funding 
fo r  energy "emergency preparedness" planning a t  the s t a t e  1 eve1 . 2 

The MTRP s t a f f ,  in conjunction w i t h  the  Energy Efficiency Ad Hoc 

Committee, developed a scope of work and a request f o r  proposal ( R F P )  

t o  f ind a contractor f o r  the development of the contingency plan. 
Proposals were evaluated by a review team selected by the  Energy Eff i -  
ciency Ad Hoc Committee. Wayne S t a t e  University was selected as the 
most qua1 i f  i ed bidder . 

A t  t h i s  time, committed funds f o r  t h i s  project  (and other projects  ) 

were real located by bIDSH&T t o  a higher-priori t y  project .  

The Energy Efficiency Ad Hoc Commi t t e e  recommended, and the Advisory 
Committee concurred, t h a t  the MTRP s t a f f  be asked t o  seek federal fund- 
ing f o r  t h i s  unique project .  Additional recommendations were made t o  
MDSH&T t o  res to re  the funding f o r  the proposed short-term transportat ion 
energy contingency plan by the MTRP Program Director (see  Appendix I I ) .  
MDSH&T indicated tha t  funding was not available b u t  t h a t  the recommen- 
dations would be taken under consideration. A l e t t e r  proposal was 
prepared f o r  submittal t o  the Intergovernmental Science, Engineering 
and Technology Advisory Panel (an advisory group t o  Dr. Frank Press,  
the Pres ident ' s  Sc i en t i f i c  ~ d v i s o r ) .  Previously, Representative Tom 
Anderson of the Michigan S ta te  Legislature,  a member of the Advisory 
Panel, had informed Dr. Press and selected members of the panel of the 
existance of MTRP. He outlined MTRP p ro jec t s  the Advisory Panel and 

Dr. Press m i g h t  want t o  recommend t o  the Secretary of Transportation 

1 .  Interview w i t h  Richard S .  Page in "Passenger Transport" Vol. 36, July 1 4 ,  1978 

2 .  "Department of Energy Information" Vol . 2 ,  No. 28 week ending 
July 14, 1978. 



f o r  federal funding in Michigan. Subsequently, Governor Mil 1 i ken of 

Michigan was appointed t o  t h i s  Advisory Panel. I t  was decided t ha t  

the proposal would be recas t  in to  the form of a mu1 t i -un ivers i ty  pro- - 
posal (Michigan S ta te  University, Wayne S t a t e  University , and  The 

University of Michigan) t o  the Advisory Panel f o r  federal funding. 

The development of t h i s  proposal i s  now in process. 

In another ac t ion,  the Energy Efficiency Ad Hoc Committee recommended 

t o  the Advisory Committee t h a t  a "white paper" be commissioned t ha t  

would present the MTRP position with regard t o  fu tu re ,  dwindl ing trans-  

port  energy supplies.  Recent independent Michigan S ta te  University 3 

4 and Massachusetts I n s t i t u t e  of Technology s tudies  indicate t ha t  a 
world petroleum shor t - fa l l  w i t h  e f fec t s  a t  l e a s t  as severe as the o i l  

embargo of 1973-74 will occur in the mid t o  1 a t e  1980's .  The white 

paper woul'd out1 ine the imp1 ica t ions  of t h i s  f o r  Michigan's transpor- 

t a t ion  system and fo r  Michigan's indust r ies  (automotive, tourism, and  

agr icul ture)  t ha t  are transportat ion energy dependent. The white paper 

would be f o r  s t a t e  government, special i n t e r e s t  groups, and  pub1 i c  con- 

sumption. I t  woul d present the rat ional  e f o r  short-term and 1 ong-term 

transportat ion energy contingency pl anni ng . 

I n i t i a l  d r a f t s  of the white paper were prepared by MTRP s t a f f  and a 

group of consultants .  Members of the Energy Efficiency Ad Hoc C o m -  
mit tee prepared a f i r s t  d r a f t  f o r  submittal t o  the Advisory Committee 

during the summer of 1978. The authors were asked t o  prepare a second 

d r a f t  due t o  the divergence of technical opinion of Advisory Committee 

members concerning the hypotheses advanced by the authors in the paper. 

Work on the second d r a f t  was in  process a t  the end of t h i s  year.  

3. "Resource Management in a Changing Environment: with Appl icat ions t o  
the Rural Sector" H .  Koenig and T .  Edens, e t  a1 . The Design and 
Management of Rural Ecosystems, Michigan S t a t e  University , E .  Lansing, 
Mi chi gan , September, 1976. 

4 .  Energy: Global Prospects 1985-2000. Report of the Workshop on Alter- 
native Energy S t ra teg ies .  Wilson, C . L . ,  ed. Massachusetts I n s t i t u t e  
of Technology,~Cambridge. McGraw-Hill Book Company, New York, N . Y . ,  1977. 



2.3 Auto and Passenger Train Service to  Northern Michigan and the 
Upper Great Lakes. 

As a resu l t  of recommendations by the Advisory Committee and the pro- 
gram director during FY1976-77, MDSH&T/UPTRAM requested that  MTRP pre- 

pare a proposal t o  conduct th is  project. The Advisory Committee created 
the Michigan Car-on-Trains Ad Hoc Committee t o  oversee the proposal pre- 
paration by the s t a f f ,  and t o  direct the subsequent study ef for t .  The , 

purpose of the study was t o  conduct a preliminary evaluation of the 
operational and economical feasibil  i t y  of providing t rain service for  
passengers and the i r  automobiles to  the Northern Michigan resort  area. 
The service would be similar to  that  provided by a private corporation 
from Alexandria, Virginia, t o  Orlando, Florida, and from Louisville, 
Kentucky, to  Orlando, Florida. If the Michigan segment of the service 
appeared feasible ,  then an in-depth study would be recommended for 
other alignments with t r i p  destinations in the upper peninsula and other 
regions of the upper Great Lakes. The rationale for  the system was two- 
fold: ( 1 )  t o  provide a back-up t o  Michigan and Great Lakes tourism i n  

the event of pro1 onged transportation energy shortages , and(2) regard1 ess 
of shortages, provide a means of expanding the "catchment," or market 
area, for Michigan and Great Lakes tourism. In anticipation of the pro-' 
posal, funds were se t  aside by the Upper Great Lakes Regional Commission 
to finance the preliminary analysis. 

Prior t o  submittal of the proposal, the ad hoc committee requested the 
MTRP s ta f f  to examine the data base of existing tourism travel patterns 
t o  determine i f  i t  was comprehensive enough t o  support the study. The 
MTRP s ta f f  contracted with the MDSH&T Bureau of Planning for  computer 
printouts of t r i p  origins and destinations within the State of Michigan 
and from outside the s t a t e .  After a lengthy period the origin and des- 
t ination data were provided, and appeared sufficient to  support the study. 
After submittal , the proposal was rejected by the UPTRAN Executive Committee. 



214 Small Bus Safety Proposal 

A proposal was received by the Advisory Committee from the Keweenaw 
Research Center ( K R C )  , Michigan Technological University , t o  provide 
MTRP "seed money" t o  KRC f o r  development of a proposal to  MDSH&T t o  - 

study the safe ty  a t t r i bu t e s  and r isks  of Michigan's small bus f l e e t ,  
par t icular ly  with regard t o  the e lder ly  and handicapped. Funds were 
provided fo r  t h i s  purpose. Subsequently, MDSH&T requested t ha t  MTRP 

review the proposal , and a f t e r  neogtiations and revisions the MTRP 

co-principal investigators concurred with the proposed scope of work. 
The proposal i s  now in the hands of MDSH&T. 

2 .5  Life-Cycle Cost ( L C C )  Procurement of Small Buses --- 

The concept of l i fe-cycle  cos t  procurement i s  t o  base purchasing de- 
cisions on the to ta l  1 ifetime cost  (operating and maintenance, depre- 
c i a t i on ,  e t c . )  ra ther  than on the lowest capital  co s t ,  which i s  the 
current practice.  By t h i s  means, i t  i s  hoped t ha t  small bus manufac- 
turers  would be encouraged t o  produce a more durable vehicle. The 
MTRP Bus Evaluation Ad Hoc Commi t t e e  recommended tha t  s tudies be under- 

taken to  t e s t  t h i s  hypothesis. MTRP s t a f f  was directed t o  work w i t h  

the U .S . Army Tank Automotive Research and Development Command (TARADCOM) 

Warren, Michigan to  t r ans la te  the exis t ing TARDACOM large mil i tary  bus 
1 ife-cycl e costing procurement method01 ogy in to  a small bus method01 ogy. 
A proposal t o  TARDACOM t o  conduct t h i s  study was submitted t o  MDSH&T/ 

UPTRAN w i t h  the recommendation tha t  TARDACOM be funded d i rec t ly  by the 
Department. The MTRP Bus Evaluation Ad Hoc Committee would be avail - 
able t o  perform technical oversight on the  TARDACOM work and findings 
f o r  the Department, i f  requested. 

In  para1 l e l  with t h i s  e f f o r t ,  the Urban Mass Transportation Administra- 
t ion has been developing i t s  own 1 ife-cycle cost  methodology fo r  small 
buses. The Bus Evaluation Ad Hoc Committee met wi t h  representatives 
from UMTA t o  discuss differences and s im i l a r i t i e s  i n  the two approaches. 
In coordination with UPTRAN s t a f f ,  MTRP s t a f f  submitted a concept p ro -  

posal to  UMTA t o  develop a management plan fo r  gathering data on the 
cradle-to-grave.costs  of small bus ownership i n  Michigan. This plan 



would be used t o  guide col lec t ion of data concerning new-replacement of 

small busses procurred in Michigan during FYI 978-79. The management 

plan ac t i v i t y  would conclude with a proposal t o  UMTA t o  gather the 

data and t o  analyze and evaluate the UMTA L C C  methodology and the 

UPTRAN (TARDACOM) method01 ogy. 

2 .6  City of Batt le  Creek Rail Relocation and Downtown Revital izat ion : 

MTRP s t a f f  has provided information and consul t a t ion  t o  the c i t y  mana- 

g e r ' s  o f f i ce ,  Bat t le  Creek, Michigan, t o  a s s i s t  in i t s  development of 

proposals f o r  federal and s t a t e  grants.  These funds wil l  be used t o  re-  

locate  and consol idate  r a i l  tracks t ha t  surround the c i t y ' s  central 

business d i s t r i c t  and great ly  reduce i t s  accessi bi1 i t y  and growth potential . 
This consol idation project ,  which would el iminate many grade crossings 

in the downtown area ,  will cost  approximately $8.5 mill ion do l la r s .  The 

federal share i s  approximately $2 .5  mi 11 ion do1 1 a r s  . Sta te  funds would 

be used f o r  a new intermodal terminal. This i s  the f i r s t  phase of a 
larger  plan fo r  commercial redevelopment of the downtown area.  

2.7 Ai rpor ts  Development Managemeht System (ADMS) ' - 

A t  the request of Mr. James Ramsey, Deputy Director, Michigan Bureau of 

Aeronautics, the MTRP s t a f f  ass is ted  the bureau s t a f f  in developing a 

request f o r  proposal t o  design a data system for  the management of a i r -  

port f a c i l i t i e s  planning. ADMS will function as an aid t o  the Bureau 

of Aeronautics in determining a i rpor t  needs and implementing a i rpor t  

projects  in Michigan. 

2.8 Pub1 i c  Transportation fo r  Mobil i ty-Limi ted Persons 

The MTRP Ad Hoc Committee on Transportation fo r  the Mobility-Limited 

Fecommended t ha t  MTRP s t a f f  prepare a proposal f o r  federal funding 
. t o  develop urgently needed training materials f o r  public transport  

drivers and e lder ly  and  handicapped t r a n s i t  users. The proposal has 

been submitted t o  MDSH&T/UPTRAN f o r  i t s  review and submittal t o  UMTA 
f o r  a demonstration grant  t o  the Michigan Highway Commission. I t  i s  

proposed t ha t  MTRP will conduct the project under contract  from the 

Commission. Severan Ann Arbor area social service groups have pledged 



support to  the project and will serve as "focus groups" in determining 

the scope and content of the training materials. The fu l l  spectrum 
of media materials will be examined (from film and/or video tape t o  

brai 11 e and pri nted brochures). 

The training package will be composed of three segments: 

1 .  A gerontology empathy and orientation segment intended for  
bus driver training programs. 

2.  A handicapped empathy and orientation segment intended for  
bus driver training programs. 

3 .  A training package on bus use intended for  mobili ty-1 imited 
users and potential users. 

The driver training materials will be developed and tested i n  actual 
j o b  orientation programs under the supervision of the Southeastern 
Michigan Transportation Authority (SEMTA) and the Ann Arbor Transpor- 
tation Authority (AATA) . 

The project methodology will determine and assess effectiveness c r i t e r i a  
for the training material package. The evaluation of the driver t ra in-  
ing materials will be carried out a t  the end of the orientation pro- 
grams, using structured and open discussion formats. Evaluations of 
the driver training materials will also be solicited from the individuals 
who run the orientation program and from tkansi t authority management. 

The evaluation of the user package will take place in the selected 
service agencies a f te r  the pane1 groups have participated in a t ra in-  
ing session. The panel "pre-test" will be followed a t  a l a t e r  date 
by a panel "post t e s t "  a f t e r  the materials have appeared on local 
television programs. On-board structured personal contacts will a1 so 
be used within the Ann Arbor Transit Authority bus system. 



Finally,  a1 though the project  will be developed a t  a local level ,  a - 
la rger  objective i s  t o  ident i fy  and out l ine  sui table  mechanisms t o  

disseminate the material a t  the s t a t e  and national l eve l s ,  The re- - 

sul t s  of the project  evaluation will thus be used t o  determine the 
most cos teffect ive  means of disseminating the training curricul um 

to  t r a n s i t  au thor i t i e s ,  s t a t e  departments of t ranspor ta t ion,  and 
local service agencies. 

2 . 9  Federal Matching Funds fo r  MTRP 

The FY1979-80 Appropriation Bill f o r  the U.S. Department of Transpor- 
t a t ion  i s  in the U.S. Congress and i s  expected to pass in October 1979. 
The House version of t h i s  l eg i s la t ion  contains $10 mil l  ion per year 
f o r  four years t o  the Office of the Secretary of Transportation to  be 
given t o  s t a t e  univers i t ies  t ha t  have ongoing s tate-governmen t-sponsored 
transportat ion research programs. These grants would be in the form of 
matching funds. The language of the l eg i s la t ion  f i t s  MTRP almost per- 
f e c t l y .  

There i s  every indication t ha t  t h i s  section of the l eg i s la t ion  will be 
included in the Senate version and t ha t  the s t a t e  univers i t ies  grant 
program will be underway when the  President signs the l eg i s la t ion  in to  
law. 



3.0 MTRP STUDY PROJECTS AND FINDINGS 

3.1 Models for Projecting Future Small Bus Fleet Requirements in Michigan 

Optimization in Dial -a-Ride Systems Analysis, 
N .  Wallace, MTRP s t a f f ,  The University of 
Michigan, Highway Sdfety Research Ins t i tu te ,  
Ann Arbor, Michigan, August 1978, 

UM-HSRI -78-32. 

This report stemed from a request by the MDSH&T to  the MTRP for  identi- 
f icat ion and description o f  models the Department s ta f f  could use e s t i -  

mating small bus f l e e t  requirements for future dial -a-ride system opera- 

t ions.  Identification of these models showed that they differ  s igni f i -  
cantly in the i r  structure,  input variables, and general approaches, and 

that  they were designed for  different users (e .9 .  academic, transporta- 
tion authority planner, e tc .  ) 

Rough gross projections of f l ee t  requirements can be made manually by 

using such factors as population density and area size to  be served. 
However, i f  more precision in the estimates i s  desired, then operational 
characteristics and 1 eve1 s-of -service, among other things , must be taken 
into account. Therefore, systems must be "designed" a t  leas t  on a pre- 
1 iminary basis. For the purpose of this  study the models reviewed were 
dial -a-ride system design models. 

The study a1 so addressed the question of what would be the most practi-  
cal model government planners could use for  development of system designs 
and reasonably accurate f l  eet size projections . 

1 .  Letter t o  Dr. Charles G .  Overberger, Vice-President for Research, The 
University of Michigan, Ann  Arbor, Michigan, from Mr. Charles Uray, J r . ,  
Chief-Deupty Director, Michigan Department of State Highways & Trans- 
portation, Lansing, Michigan, December 1 4 ,  1977.  



3.1.1 Summary 

Despite the  growing i n t e r e s t  in demand-responsive (d i  a1 -a- r ide)  bus systems, 
the  debate over optimal design s t ruc tu res  f o r  such systems remains la rgely  

unset t led .  Generally the  exis t ing  models r e l y  on a network problem or  a l l o -  
cat ion problem formulation of the system dynamic. However, themodels  . 
vary considerably because of d i f f e r ing  emphases in the  demand, supply o r  . 

cost-model i n g  frameworks. There a r e  a1 so enormous differences i n  the  

problem formulation as defined by the  academic o r  market development re-  
searchers and the  t ranspor ta t ion  system planners within the  local t ran-  

s i t  a u t h o r i t i e s .  These differences stem par t ly  from var iable  computer 
c a p a b i l i t i e s ,  b u t  a l so  r e f l e c t  d i f f e r e n t  spa t i a l  and sca le  o r i en ta t ions .  
The s ta te-of- the-ar t  researcher tends t o  concentrate on models driven 
by s tochas t i c  estimations of demands, whereas the  planner i n  the  local  
author i ty  tends t o  concentrate on rule-of-thumb re la t ionships  between sec tor  
d iv is ions  and demand ra tes  as  a function of known res ident ia l  dens i ty .  

This analys is  was an attempt t o  speak t o  the d i s p a r i t y  between modeling 
methodologies i n  academia and the  methods most commonly used by bus system 
planners. The i n i t i a l  question asked in the  study was what kind of problem 
i s  a d ia l -a- r ide  system analys is?  A l i t e r a t u r e  review attempted a pa r t i a l  
response t o  t h a t  question as well as  a consideration of the  various 1 inear  
optimization techniques used t o  model d ia l  -a-r ide design. The 1 i t e r a t u r e  
c r i t i q u e  considered a simpler and more usable model , again using 1 inear  
techniques, which provides a more manageable middle ground between the  com- 
pl i cated optimization models t h a t  current ly  e x i s t  i n  academia and the general 
lack of simil a r  techniques in the  actual  planning environment. 

A proposed middle ground dia l -a- r ide  system design model was the  mean value 
model recent ly  adapted f o r  in te rac t ive  use on the  Michigan Terminal System. 
The model was i n i t i a l l y  developed i n  the  ea r ly  1970's by Mr. J .  R .  Mumford 
and Mr. F.J. Mason in the  Transportation Analysis Department, Ford Motor 
Company. The mean value model i s  a second-generation response t o  a previous 
generation of s tochas t ic  models t h a t  used network flow algorithms and the 



travel ing salesman algori t h m  t o  determine optimal service characteristics 
of dial-a-ride system design. As Mumford and Mason suggest, "the fundamental 
concept of this  model was the elimination of a1 1 randomness from the problem.. . . 
a l l  random variables are replaced by their  expected values. , ,I  

3.1.2 Conclusions 

A1 though the mean value model provides only expected values of dial -a-ride ' 

service,  sensi t ivi ty  analyses of the model parameters indicated that  the 

model gives quite accurate indications about pol icy trade-offs among dial - 
a-ride service characteristics.  The model provides good guideline infor- 
mation about the effects of policy-determined service sector characteristics.  
From the service sector character is t ics ,  productivity and the level of ser- 
vice measures can be derived, so that the system design could be translated 
into cost and supply terms. 

The mean value model thus offers a viable a1 ternative t o  the costly sto- 
chastic models. I n  i t s  current form the model costs approximately $.30 per 
run and requires simply formatted input data. The model appears particu- 
la r ly  we11 suited t o  use by t rans i t  planning authorit ies where 1 imited 
computer f a c i l i t i e s  and 1 ack of highly specialized personnel make a complex 
model 1 ing procedure impractical . 

1 .  F.J. Mason and J.R. Mumford, "Computer Models for  Designing Dial-a-Ride 
Systems," SAE Automotive Engineering Congress, Detroit, 1972 ,  p.8. 
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3.2 BUS TIRE PROCUREMENT ALTERiiATIVES 

An Informal Study of Transit  Bus Tire 
Procurement in Michigan, J .  Dries, 
MTRP s t a f f ,  The University of Michigan, 
Highway Safety Research I n s t i t u t e ,  
A n n  Arbor, Michigan, August 1978, 

UM-HSRI -78-35. 

This study was conducted in response t o  a request from Mr. Charles Uray, J r . ,  
Deputy Director of the Michigan Department of Sta te  Highways and Transpor- 
t a t i o n ,  f o r  informati on on an evaluation of 1 arge-bus t i  r e  procurement. 
and recycl ing practices.  Information on bus t i r e  procurment practices and 
t i r e  recycling was gathered through a search of available l i t e r a t u r e  and 
through i nformal telephone interviews wi t h  selected Michigan publ i c  t r a n s i t  
operators,  bus t i r e  l e ssors ,  bus t i r e  recappers, and t i r e  t r a n s i t  t rade 
associat ions.  In the course of the study, i t  was discovered t ha t  an in- 
depth study of bus t i r e  leasing costs  in a cross-section of U.S. public 
t r a n s i t  agencies i s  currently being conducted by the American Pub1 i c  Transit  
Association f o r  the Chicago Transit  Authority. The APTA study i s  expected 
t o  be complete by the end of 1979 , according to  APTA sources. 

3.2.1 Summary 

The study was conducted in three phases. F i r s t ,  a review of available 
1 i  t e ra tu re  was conducted t o  provide background and speci f ic  information 

on the types of t i r e s  generally used by t r a n s i t  bus operators and the 
performance charac te r i s t i c s  of those t i r e s .  Another 1 i t e ra tu re  review 
was conducted t o  determine the  scope of acceptable t i r e  maintenance 
practices and to examine the range of possible t i r e  recycling methods 
current ly  avai lable .  

Next, informal telephone interviews were conducted w i t h  selected Michigan 
publ i c  t r a n s i t  au thor i t i e s  , t i r e  manufacturers, trade associat ions , and 
t i r e  recappers t o  obtain information on t i r e  procurement practices and 
t i r e  procurement costs  experienced by the various t r a n s i t  author i t ies  



interviewed and the range of services provided in the various lease con- 
t rac ts  encountered. In a1 1 telephone interviews, an ef for t  was made t o  
procure cost and service information from source documentation ( i  . e . ,  
lease contracts and most recent t i r e  mileage bi l l ings)  . I n  a l l  cases, 
the necessary information was requested through management personnel of 
the several Michigan publ ic t rans i t  authori t ies .  

Finally, several cost analyses were performed. A comparison of t i r e  
leasing vs. t i r e  purchasing costs was performed fo r  the four Michigan 
public t rans i t  authorit ies that have lease contracts which do n o t  in- 
clude maintenance service in the basic rates of their  t i r e  lease con- 
t r ac t s .  An estimate was made 67 the annual dollar savings which publ ic  
t rans i t  authorit ies could re1 ease by switching to purchased t i r e s .  Tire 
use costs for  a l l  new t i r e s  vs. a mix of new and recapped t i r e s  were 
compared, and an estimate was made of annual savings accruing from 
maximized recapped t i r e  use. 

3 .2 .2  Conclusions 

(1 ) Significant annual operating cost savings appear possible for  
the four Michigan public t rans i t  authorit ies analyzed i f  their  
bus t i r e  procurement practices are  switched from leasing t o  pur- 
chasing. Further, in-depth analyses of bus t i r e  leasing costs 

appear t o  be warranted. 

( 2 )  An immediate switch from t i r e  leasing t o  t i r e  purchasing would 
require the purchase of a l l  t i r e s  currently on buses and i n  

spare inventory. Such a purchase could cause cash flow prob- 
lems for  Michigan publ ic t r ans i t  authorit ies.  

Outside funding, from s t a t e  or federal sources, for  in i t i a l  
t i r e  purchases could faci l  i t a t e  the changeover from t i r e  1 eas- 
ing to t i r e  purchasing. 

( 3 )  Rigorous t i r e  inspecti on and maintenance programs are necessary 
t o  maximize t i r e  tread and carcass l i f e .  Maintenance and in- 
spection provisions in t i r e  1 ease contracts may contribute t o  
extended t i r e  l i f e .  



( 4 )  Significant  annual t i r e  use cost savings appear possible 
through maximizing the use of recapped t i r e s  o n  bus t rac-  
tion axles.  However, some Michigan public t r a n s i t  operators. 
r e s i s t  using recapped t i r e s  on grounds of safety and operat- 
ing concerns. A detai led evaluation of the safety and per- 
formance experience of Michigan pub1 ic  t r a n s i t  author i t ies  
currently using recapped t i r e s  would help provide informa- 
t ion the various t r a n s i t  author i t ies  need fo r  making decisions 
on uses of recapped t i r e s .  

Recapping of worn bus t i r e s  i s  the most cost-effective and 

energy-efficient means of recycl ing bus t i r e s .  Other avail - 
able recycling technologies include use of worn t i r e s  as 
boiler  f ue l ,  as a source of rubber fo r  new t i r e s ,  as a source 

of petroleum fuels  and high BTU gas, as landf i l l  , as a com- 
ponent of paving asphalt ,  and as material f o r  breakwaters 
or a r t i f i c i a l  r ee f s .  



3.3 Legal Implications of Van and  Car Pooling 

A Preliminary Analysis of the Potential Legal 

Issues Associated with Car and Van Pooling in 

Michigan, M .  Greyson and L .  Rosenstock, The 

University of Michigan, Highway Safety Research 

Ins t i tu te ,  Pol icy Analysis Division, A n n  Arbor, 

Michigan, September 1978, UM-HSRI-78-39. 

This study was conducted a t  the request of and under the sponsorship of 

the Michigan Transportation Research Program (MTRP). 

3.3.1 Summary 

Another project underway by the MTRP Energy Efficiency Ad Hoc Committee 

i s  the proposed development of a Michigan transportation energy conti n -  
gency plan that  could be p u t  into operation in case of sudden and  signi- 

f icant  reductions in petroleum suppl ies .  The plan will recommend changes 

in the operations of publ ic t rans i t  systems and in i t ia t ives  that  can be 

taken by s t a t e  government for  the rapid formation of car and  van pools, 

with possible integration of such pools with the public transportation 

systems. Thus, i t  i s  important that the present si tuation in Michigan 

with respect t o  the 1 iabil i ty ,  insurance requirements, and  legal imp1 i -  

cations of car and van pooling in Michigan be understood. Pub1 ic  reac- 

t ion t o  sudden petrol eum energy shortages will inevitably spawn informal 

shared-ride travel behavior, and planning in bo th  the publ ic  and private 

sectors for  car pools i s  1 i kely t o  make them even more widespread. 

The purpose of this  study was t o  provide a preliminary assessment of the 

implications and relationships of legal factors t h a t  can affect car and  

van pooling. The study was also intended t o  provide a frame of reference 

for  development of a1 ternative s t a t e  government in i t ia t ives  that  would 

encourage the pro1 iferation of ridesharing ac t iv i t ies .  The analysis was 

undertaken in conjunction with the MTRP ac t iv i t ies  on the Michigan Trans- 

portation Energy Contingency Plan, b u t  the findings are also appl icable 

t o  car and van pools currently in operation. 



3.3.2 Conclusions 

The preliminary analysis  of potential 1  egal issues associated with the 
types of car and van pools specified by the MTRP uncovered no s i gn i f i -  

cant legal ba r r i e r s  t o  the organization and operation of such arrange- 
ments. I t  was not possible, however, within the e f f o r t  al located fo r  
t h i s  study, t o  answer several legal questions t ha t  arose. Answers t o  
those questions would be of great  in te res t  t o  potential pool organizers 

and operators. Accordingly, a  more comprehensive analysis should be per- 
formed t o  1  earn the fol 1  owing : 

(1 )  The 1  egal requirements t ha t  would have t o  be s a t i s f i ed  (under 
both current law and b i l l s  currently being considered) by a  
car  or  van pool t ha t  i s  c lass i f i ed  as a  common or  contract  
motor vehicle c a r r i e r  of passengers. 

(2 )  To the extent  possible under exis t ing case law, the probabil i ty 
t ha t  a  pool ing arrangement i n v o l v i n ~  individual , privately 
owned vehicles would be legal ly  construed as a  jo in t  venture. 

( 3 )  The extent  t o  which a  vehicle pool employing a  corporate form 
of organization could protect individual sharehol der-pool 
par t ic ipants  from personal 1  iabil  i  ty f o r  in ju r ies  ar is ing 
out of negl igent pool -vehicle operations. 

( 4 )  To the extent possible under exis t ing case-law decisions,  
the conditions under which a  court would determine t ha t  car 
pooling t o  and from work in a  vehicle owned by the s t a t e  o r  
an employer f a l l s  w i t h i n  the scope of employment of an em- 
pl oyee. 

( 5 )  The extent  to which pub1 i c  policy will not permit named in- 
sureds t o  be excluded from residual 1  i ab i l  i  t y  protection 
under the no-fault  law when such individuals undertake 1  i t i -  
gation against  one another. 

( 6 )  The case-1 aw developments concerned w i t h  determination of 
the consti tut ional  i t y  of the set-off  provisions of the no- 
f a u l t  insurance law. 



3.4 A n  Assessment of A1 ternative Fuels Use by Michigan Public Transit 

The Potential for Alternative Fuels in Michigan 
Pub1  ic Transit Systems, H .  Bunch, for MTRP, The 
University of Michigan, Highway Safety Research 
Ins t i tu te ,  Ann Arbor, Michigan, August 1978, 
UM-HSRI -78-33. 

Petroleum-derived motor fuels are expected t o  become more scarce and ex- 

pensive. As this  occurs, some consumers will s h i f t '  from jr ivate  vehi - 
cles t o  use of public transportation. Thus public t r ans i t  systems will 
be confronted by increasing motor fuel costs stemming from b o t h  increased 
fuel prices and increased passenger demands. I t  i s  important that  they 
position themselves to minimize the effects of cost increases and shortage 
d i f f icu l t ies  that  seem likely for  petroleum fuels.  

The State of Michigan Department of State Highways and Transportation (MDSH&T) 

sensed the overall need and asked the MTRP t o  investigate the possibil i ty of 
obtaining a demonstration grant to support an evaluation of alternative fuels 
in the public t r ans i t  environment. 

The Department's request indicated that  "a determination.. . .be made as to 
the avai labi l i ty  of a1 ternative fuels which may be used in publ ic transpor- 
ta t ion.  Such fuels as the following should be examined: 

a .  hydrogen (1  iquid and gaseous) 
b .  a1 cohol s (methanol , ethanol , and blends) 
c .  broad-cut fuels 
d .  gas01 i ne/al cohol blends 
e. e lec t r ic i ty  via storage battery" 

I t  was requested that  the study report l i s t  the advantages and disadvantages. 
o f  each fuel and recommend which fuels appear t o  be candidates for  use in 
publ i c  t rans i t  demonstration programs. The problems of cost ,  avai labi l i ty  
of resources, appl icabil i t y  t o  current propulsion technology, and safety 
and health would be considered. 



Because other projects  a r e  examining the e l e c t r i c  vehicle demonstration 

opportunities in more deta i  1 , i t  was subsequently decided t o  el iminate 

t h i s  type of propulsion system from study consideration. As f i n a l l y  - 

const i tu ted,  then, the  fuels  t h a t  were considered in the study a r e  those 

described in the f i r s t  four categories 1 i s ted  on  the preceding page. 

3.4.2 Conclusions 

The f i r s t  conclusion of the study was t ha t  the only a l t e rna t ive  fuels  

t ha t  appear t o  be 1 ikely candidates f o r  a demonstration in the near term 

a r e  alcohol and synthet ic  fue l s .  B u t  i f  synthetic fue l s  a r e  used in a 

demonstration, the main demonstration c r i t e r i a  will be an evaluation of 

the production process, not the merit of the fuel i t s e l f .  Alcohol, 

however, would benefi t  from a demonstration t h a t  would incl ude e i t he r  

the production process - or the  actual use of the fuel in the f i e l d .  The 

major demonstration fuel contender,therefore, i s  alcohol, e i t he r  s t ra igh t  

o r  in a gasoline blend. Ideal ly ,  the demonstration should include an  

evaluation of the production process and the f i e l d  appl i ca t ion .  

The only 1 ikely supporter of a demonstration project  i s  the U.S. De- 

partment of Energy, Division of Transportation Energy Conservation. 

There are  t en ta t ive  plans fo r  supporting some demonstration programs 

of alcohol/gasoline blends in the near future. '  The most l ike ly  funding 

dates will be during FY1980, with the poss ib i l i ty  t ha t  the funding would 

not occur unt i l  FYI981 or  FY1982. The presentation by a serious commer- 

c ia l  or governmental en t i t y  of a demonstration concept t o  the Department 

of Energy would accelera te  the funding date. This would be especial ly 

t rue  i f  the organization indicated a willingness t o  perform the demon- 

s t r a t i on  on a shared-cost basis .  

I t  was recommended t ha t  there be a plan fo r  a public t r a n s i t  demonstra- 

tion project  using alcohol. The preferred alcohol would be methanol. 

The demonstrati on, hopefully, would include the construction and operation 

1 .  Personal interview with Chief, A1 ternat ive  Fuels Branch, D O E ,  Apri l ,  1978. 



of a methanol p i lo t  p l a n t  u t i l iz ing:  

. forest  products biomass, available in 1 arge quantities in the- 

upper peninsula, or 

s o  solid waste, available in Southeastern Michigan. 

Both concepts have appeal, b u t  for different reasons. A project developed 

on the ut i l izat ion of forest  products biomass also has the benefits of . 

being operated in an isolated area ( the  upper peninsula). The effects  

(costs and benefits) could therefore be more easily measured. A project 

using solid waste biomass from Southeastern Michigan has the benefit of 

being a demonstration t h a t  would have results more potentially extrapola- 

table t o  heavily urban areas. 

In developing the demonstration proposal the fol 1 owing concepts should be 

used as a guide: 

. . .The production of new techno1 ogy regarding the characteristics 
of a technology in a real-world set t ing.  This new information i s  
aimed a t  potential adopters and manufacturers t o  stimulate the 
use of the technology, and a t  regulatory agencies t o  provide the 
basis for decisions t h a t  might require use of the technology. 

. . .The exemplification of a technology, by disseminating existing 
informati on t o  provide potential adopters with opportunities for  
first-hand assessment o f  i t s  usefulness and  appl icabil i ty .  

. . .The encouragement of insti tutional and organizational changes 
in an industry and related orqanizations t o  facil  i t a t e  ado~t ion  
of the technoiogical change. - 

2 ... The fulfillment of high-level national policy goals, such as - 
reducing the U.S. dependency on imported foreign o i l .  

The proposed demonstrati on should contribute t o  achieving a1 1 four cate- 

gories of goals. A demonstration t h a t  would accomplish this  would consist 

of the following: 

(1. Construction and operation of a methanol pi lot  plant,  uti l izing 

local materials input. Such a plant should be to ta l ly  self-con- 

2 .  Foster, R.W., A 1  ternative Fuels and  Intercity Trucking, University of 
Miami and  Escher Technology Associates, ETA Report PR-82. April , 1978. 
Pp. 302 plus Appendicies. 



tained, and should supply a l l  of the demonstration fuel u t i l -  
ized by the t rans i t  property. Any extra methanol produced 
would be sold in the open market t o  help defray pi lot  plant 
operating costs. 

( 2 ,  A t rans i t  property that would have b o t h  a1 ternative-fuels ,, 

demonstration vehicles and regular-fueled vehicles in opera- ' 

t ion. The demonstration f l ee t  would then be evaluated against ' 

the regular-fueled "base" f l ee t .  

( 3  The project should operate for  a t  least  three fu l l  seasons, 

hopefully for  a t  least  five years. In th is  way, the aberra- 
tions caused by operator and mechanic training would be neu- 
t ra l  i zed. 

(4 .  The State of Michigan and/or the local t rans i t  property 

should agree to participate in the project on a shared-cost 
basis. 



3.5 The Use o f  D i a i t a l  Data Systems i n  P u b l i c  T r a n s i t  

A Study o f  D i g i t a l  Data Communication Features 

i n  Pub1 i c  T r a n s i t  Systems, T. Da t t a ,  B. Bowman, 

M. Cynecki, f o r  MTRP, Wayne S t a t e  U n i v e r s i t y ,  

D e t r o i t  , M i  c h i  gan, September 1978, UM-HSRI- 78-44-1 & 2 .  

Th i s  r e p o r t  stems f rom a  reques t  by MDSH&T t o  t he  MTRP t o  c a r r y  o u t  a  

technology assessment on s p e c i f i c  t r a n s i t  f ea tu res  o f  Automat ic Veh ic le  

Moni t o r i  ng Sys tems ( AVM) . 

I n  r ecen t  years ,  d i g i t a l  da ta  communication techniques have been combined 

w i t h  mob i l e  r a d i o  communication systems t o  p rov i de  an exped i t i ous  and ex -  

pansive i n f o r m a t i o n  t r a n s f e r  between veh i c l es  and c o n t r o l  cen te rs .  Numerous 

systems a re  c u r r e n t l y  o p e r a t i v e  and planned f o r  i n s t a l  1  a t i o n  i n  t h e  U n i t e d  

S ta tes  f o r  opera t ions  i nvol  v i n g  law enforcement, t r a n s i t  opera t ions ,  and 

t o  a  l e s s e r  degree t a x i  opera t ions .  

3.5.1 Summary 

D i g i t a l  da ta  communication systems p rov i de  r e a l  - t ime  v e h i c l e  i d e n t i f i c a t i o n  

and l o c a t i o n  which, when coup1 ed w i t h  passenger count ing,  a1 lows t h e  t r a n s i t  

manager t o  app ly  more accura te  f l e e t  deployment and c o n t r o l  s t r a t e g i e s .  

The d i g i t a l  da ta  communication system components have been u t i l  i zed ,  e i t h e r  

f u l l y  o r  p a r t i a l l y ,  i n  va r ious  systems t o  date,  i n c l  ud inq emergency re -  

sponse systems and po l  i c e  u n i t s  w i t h  r e c e n t  a p p l i c a t i o n s  i n  p u b l i c  t r a n s i t  

sys tems. Optimal appl i c a t i o n  o f  c o n t r o l  s t r a t e g i e s ,  based on r e a l  - t ime  

v e h i c l e - l o c a t i o n  data,  p rov ides  a  p o t e n t i a l  f o r  reduc ing  c o s t  as w e l l  as 

i nc reas ing  t h e  1  eve1 o f  se r v i ce .  Thus i t  o f f e r s  promise o f  increased 

o p e r a t i n g  e f f i c i e n c y .  Whi 1  e  hardware e l  ements necessary f o r  d i g i t a l  da ta  

c o m u n i c a t i o n  systems have been i n  p r a c t i c a l  use f o r  q u i t e  some t ime,  t h e  

appl  i c a t i o n  o f  an AVM (Automated Veh ic le  Mon i t o r i ng )  system i n  pub1 i c  t r a n s i t  

i s  f a i r l y  new. Therefore,  a  c a r e f u l  i n v e s t i g a t i o n  i s  r e q u i r e d  t o  determine 

f ea tu res  t h a t  should  be i nc l uded  i n  a  comprehensive AVM system f o r  a  p u b l i c  

t r a n s i t  a p p l i c a t i o n .  The f e a s i b i l i t y  o f  t h e  a p p l i c a t i o n  o f  a  d i g i t a l  data  



communication sys tem in the publ i c  t r a n s i t  industry was addressed in 

t h i s  study with speci f ic  emphasis on the following questions: 

1 .  I s  t h i s  system operationally feas ib le  f o r  p u b l  i c  t r a n s i t  
operation as i t  ex i s t s  today? 

2 .  I s  i t  f inancia l ly  feas ible  t o  implement a d ig i t a l  data 
communication sys tern t o  improve the management capabi 1 i t y  

of public t r a n s i t  operators as we1 1 as the 1 evel-of-service 
of the r ide rs?  

3. I s  the  system and components generally used in an AVM system 

maintainable by the operating agencies? Are system components 
and spare parts  necessary t o  keep such a system in good work- 
ing condition eas i ly  available on a timely basis? 

4. Has the "track record" of such system applicat ions,  and the 
real iabi l  i ty  of the individual hardware components, been 
establ i shed? 

5 .  Is  an AVM system cost -effect ive ,  and, i f  so ,  under what circumstances? 

All of these questions need t o  be addressed on the basis of the past  ex- 
perience of the operating agencies in the area of publ i c  t r a n s i t  and d ig i t a l  
data communication systems. While the above questions can be addressed by a 
control 1 ed experiment (using digi ta l  data communicati on systems and a1 1 t h e i r  
components f o r  a public t r a n s i t  app l ica t ion) ,  f o r  the sake of t h i s  report 
the authors addressed these questions by u t i l i z ing  s ta te-of- the-ar t  infoma- 
t i o n  as available through technical papers, journals , magazines, and pub-  

1 ished reports  of projects imp1 emented across the country. The authors 
also questioned persons act ively  engaged in AVA systems. 

To f u l f i l l  the objective of th i s  study, various management functions re- 
la ted  t o  AVM systems were c r i t i c a l  l y  reviewed. These included vehicle 
location,  vehicle iden t i f i ca t ion ,  vehicle monitoring, computer schedul ing , 
computer dispatch, s i l e n t  alarms, secur i ty  alarms, mechanical alarms, 
on-board readout, real -time display , passenger counting, management re- 
porting, and d ig i t a l  data hardware. 



3.5.2 Conclusions 

A review of the state-of-the-art of the AVM system and i t s  various ele- . 
ments resulted i n  the fol lowing general conclusions : 

( 1 )  Past experience has demonstrated that electronic vehicle moni- 
toring can improve the service and efficiency of transportation 
sys terns. 

( 2 )  The t rans i t  operating process includes the following basic tasks. 
a .  Planning 
b .  Operations and control 
c .  Providing data for management decisions 
d .  Marketing and  promotion. 
A1 1 of these tasks can be performed more eff ic ient ly  i f  a we1 1 
designed AVM system i s  rmplemented in an area where there i s  

need and scope for improvement in the public transportation 
sys tem. 

(3)  The current generation of AVM systems that u t i l ize  digital  data 
communication hardware provide the most potential for improving 
efficiency of the operating agencies, as we1 1 as providing direct 
and indirect benefits t o  the system users. 

( 4 )  The use of two-way digital  cormunication a1 lows a greater degree 
of driver self  -regulation and more effective control actions by 
the dispatchers. 

( 5 )  AVM systems have been applied in pol ice and other para-transi t 
applications, such as taxi cabs, in various communities in th is  
country i n  addition t o  publ  ic  t ransi t  appl ications. 

( 6 )  A cost-benefit analysis of application of AVM systems i n  various 

functions (police, publ ic  t rans i t  and taxi)  was performed by 

the Department of Transportation, Urban Mass Transportation 
Administration. The data indicated that application of digital 
data communications systems can provide significant cost savings 



for police operations. This i s  primarily because of the high 
cost of the patrolmen's labor. Even a small reduction in the . 
required number of vehicles can account for  large overall savings. 

( 7 )  According t o  the UMTA study, AVM systems offer direct cost sav- 
ings for public t r ans i t  applications. Significant savings can 
be achieved by using AVM systems that  replace manual schedul e , 

checkers. The study also concluded that  realizeable savings . 
I 

varied widely between communities because of large differences 
in such operating costs as insurance, administrative and main- 
tenance costs,  number of personnel , payscal es , and character- 
i s t i c s  of the t r ans i t  systems. 

(8) Another conclusion of the UMTA study i s  that  often only limited 
immediate payroll savings can be expected by install ing a digi-  
tal  data communication system. This i s  because personnel are 
often unionized and the i r  positions are relatively secure. 
Any manpower reductions brought about by  an AVM system must 
occur by a t t r i t i on .  

( 9 )  The same study a1 so concluded that  overall costs and benefits 
are high1.y dependent upon the numerical magnitude of the bus 
f l e e t  in specific pub1 i c  t rans i t  applications. 

(10) Benefits derivable from instal la t ion of s i len t  alarm systems 
are important b u t  i t  i s  d i f f i cu l t  to estimate tangible benefits 
that  can be attributed to  such items. The resultant increase 
in passenger/driver safety and state-of-well-being can be con- 
sidered an extremely important by-product of AVM systems. 

(11) The capability of AVM systems t o  col lect  data, process th is  
data by use of electronic processing equipment, and produce 
data summaries can be considered as extremely important. This 
data collection and retrieving capability provides management 
with information vital  t o  increasing operational efficiency. 

(12) Several studies have concluded that the capability of AVM sys- 
tems to  provide real-time information about bus schedules t o  
passengers increases the perceived 1 eve1 of servi ce. Whi 1 e i t  
i s  d i f f i cu l t  t o  attach any tangible benefit to this  capability 
of AVM, i t  does provide a potential for  increasing t r ans i t  rider- 
ship by allowing riders the opportunity to  better plan the i r  t r ip .  



(13) Various hardware components of AVM systems have been used 
in many diverse appl ications , such as computerized t r a f f i c  
control systems, banking systems, inventory control , t o1  1 

col 1 ecti  on, security procedures, e tc .  There i s  an adequate 
supply of hardware components that  have been tested under 
actual f ie ld  conditions and found t o  be acceptable. 

(14) The maintenance record of existing AVM systems i s  not avail - 
able in a form that  would allow an analyst t o  perform an 
effective cost-benefi t analysis. There are private companies 
that  can perform the maintenance ac t iv i t ies  necessary to 
keep an AVM system in good operating condition, on  a con- 
tinuing basis, a t  reasonable cost. Such an approach for  
continuing system maintenance i s  presently being used in 
computerized t r a f f i c  signal systems. 

(15) While the costs of electronic hardware have been decreasing 
the associated software costs have been escalating. There- 
fore ,  any future cost reductions for  the central processing 
equipments or micro-electronic technology would probably be 
offset  by the increased labor cost involved in developing, 
imp1 ementing , and maintaining sophisticated software systems, 
as well as increases in AVM labor costs. Thus, future cost 
reductions of the central processing equipment and micro- 
electronic technology may n o t  have any siijnif i c  cost-saving 
potential on an overall spectrum. 

(16) Most researchers and system operators agree that  careful 
planning and management i s  necessary t o  u t i l i ze  the vast 
amounts of data the. digi ta l  data communication capabil i  t i e s  
can offer t o  pub1 i c  t rans i t  systems. 

(17) A review of the available 1 i  terature did n o t  indicate any 
specific c r i t e r i a  pertaining t o  when a comprehensive digital  
communication sys tern becomes cost-effective. Therefore, a 
se t  o f  feas ib i l i ty  c r i t e r i a  need t o  be established t o  determine 
when a digital  communication system will be desirable. This 
c r i t e r i a  would be benefi cia1 in determining the appropriate 
s ize and characteristics of a public t r ans i t  system that would 
warrant digital  cmmunication faci l  i t i e s .  



(18) While mechanical alarms are  an effect ive  means of reducing 
road service ca l l s  and major repa i r s ,  i t  i s  not practical  . 

t o  i n s t a l l  a1 1 of the necessary sensors on exist ing t r a n s i t  
f l e e t s .  Experience i n  Chicago, f o r  example, has demonstrated 
t ha t  the cost  of ins ta l l ing  cer ta in  fuel -level sensors on 
exist ing f l e e t  vehicles was prohibit ive.  The necessary o n -  , 

board and central control equipment have the add-on capa- 
bil i t y  fo r  monitoring fuel 1 eve1 s ,  and mechanical sensors 
were ins ta l l ed  only on new vehicles. This s t ra tegy allowed 
the eventual placement of fuel sensors on a l l  vehicles with- 
out excessive i n i t i a l  cost .  

(19) The wealth of information received from an AVM system may not 
improve the level of service i f  adequate planning and personnel 
training i s  not conducted pr ior  t o  system implementation. For 
example, a system ins ta l  led in Paris developed problems because 
the control lers  did not know how t o  use real-time information 
to  control the schedule performance of the buses on the route. 
They had t radi t ional  l y  been accustomed t o  control 1 ing only the 
route through departure regulation a t  the route terminal. With 
the new information, the control 1 e r s  were unable t o  visual i ze,  
well enough in advance, the corrective s t ra tegy required t o  
maintain a h i g h  level of operatinq performance. 

(20)  Due to  1 abor r e s t r i c t i ons ,  employee unions, and pol icy procedures, 
often no immediate savings are realized from reduced manpower 
requirements of AVM systems. In f a c t ,  the converse may be t rue .  
I f  exis t ing personnel are  not able t o  adapt t o  the new job re- 
quirements, then additional personnel , s h i f t s ,  and training 
might be in order. 

(21 ) More experimental work i s  needed t o  demonstrate, quantify, and/or 
measure the degree of improvements t ha t  can be expected from an 
AVM sys tem. 

(22) - Q u i t e .  a few systems under imp1 ementation and/or operation may 
provide additional eval uative data in a comprehensive study 
t o  es tabl ish  parametric c r i t e r i a  of the f e a s i b i l i t y  o f  AVM 

systems. 



3.6 Intercity Bus Industry Study 
- .  

An Analysis of the Intercity Bus Industry and  the 

Michigan Bus Subsidy Program, Dr. R .  Kaufman ,(Western 

Michigan University) and Dr. W .  Taylor (Michigan State 

University) e t  a1 . for the National Transportation Pol icy 

Study Commission (NTPSC) and  MTRP. UM-HSRI-78-60. 

The study was funded o n  a cost sharing basis by NTPSC and MTRP. 

3.6.1 Summary 

This study resulted from discussions held by members of the MTRP Advisory 

Committee ( R .  Shackson, Ford Motor Company; Dr. W .  Taylor, Michigan State 

University) and  MTRP s t a f f ,  with the s ta f f  of the Mati onal Transportation 

Policy Study Commission, U.S. Congress. The charge t o  the Commission from 

the Congress i s  t o  develop recommendations for  legis lat ive in i t ia t ives  in 

the general fie1 d of transportation. The Commission will report recommen- 

dations t o  the Congress by the end of this  year. A report based upon th i s  

study will be submitted t o  NTPSC for i t s  consideration and will be included 

in a compilation of reports and recommendations t o  be sent t o  the Congress. 

Continuation of the existing trends in costs and  revenues in the interci ty  

bus industry in the United States will resul t  in serious economic problems. 

Costs, both capital and operating, are accelerating more rapidly t h a n  re- 

venues, and projection of the present trend indicates that  the industry as 

a who1 e will reach the break-even point in 1981 . 1 

Since the industry i s  composed of many individual operating companies, there 

i s  some disagreement as t o  how imminent the financial c r i s i s  may be, b u t  

i t  i s  generally conceded t o  be inevitable unless changes in i t s  financial 

structure are inst i tuted.  The purpose of this  study i s  t o  identify options 

for  the operation of interci ty  bus transportation, through a study of the 

existing operation and the subsidy program presently in effect  in Michigan. 

1 .  American Bus Association, Americas Number 1 Passenger Service: A B A ,  1978 
Hereafter cited as Passenger Service. 



In evaluating a1 ternatives f o r  i n t e r c i t y  bus t ranspor ta t ion,  several . . 

important issues must be addressed. 

1. Short -term versus long -term perspectives. 

I t  i s  important in reviewing policies t o  retain a long-term perspective , 

as opposed to  short-term expediency. If  the future  supply of energy can . 

be expected t o  a1 t e r  the competitive position of the bus versus a i r ,  r a i l  
and automobile travel  , t h i s  should be recognized as policies a r e  considered 
and implemented. One of the arguments f o r  retaining the r a i l  system on 
non-profitable routes i s  t o  avoid the loss  of a system tha t  may someday be 
required. While the bus industry i s  not as capital  -intensive as the r a i l  
industry, and does not have major equity in rights-of-way, there would 
s t i l l  be s ign i f i can t  costs  associated with entry and e x i t  from the market. 
Unless terminal s and ro l l  ing stock a r e  retained and maintained, the capital  
cos ts  of restructuring a system tha t  i s  allowed t o  vanish could be s i gn i f i -  
cant .  

2 .  Questions of equity. 
Several types of equity must be considered when reviewing pol icy options. 
F i r s t ,  there should be equity among the d i f fe ren t  c a r r i e r s .  Should a 

few ca r r i e r s  be allowed t o  monopolize the prof i table  markets by 
t i g h t  market entry res t r i c t ions?  Should exist ing operators be given pre- 
ference i n  e i t he r  the prof i table  markets or  on contract routes? Should 
there be "two levels  of service,"  (a  subsidized level and a competitive 
l e v e l ) ,  and should a s ingle  c a r r i e r  be allowed in both the prof i table  and 
the subsidized market? 

There should a lso  be equity across various public transportat ion modes i f  
they a re  expected t o  compete f o r  the same market. I s  i t  equitable t o  
subsidize AMTRAK in the same corridor t ha t  the bus ca r r i e r  i s  expected t o  
operate without subsidy? Or, a re  the buses subsidized by vi r tue  of being 
able t o  operate on a pub1 ic  right-of-way? 



Finally there i s  the question of equity between the ca r r i e r s  and the pub-  

l i c .  The bus industry has enjoyed the benefits of franchised service 

routes ,which a r e  intended t o  guarantee them a market f r e e  from competition 

with other bus ca r r i e r s .  While these markets were prof i table ,  the industry 

gained. Now tha t  some of the 1 ines a r e  not prof i table ,  what obligation 

ex i s t s  t o  maintain service? What questions of equity a r i s e  concerning ' 

those businesses and individuals who a r e  f u l l y  o r  pa r t i a l l y  dependent on 
the bus service? 

3 .  The public sood and the public necessi ty.  

Some def ini t ion of the public necessity f o r  mobility and the public good 

provided by continuing public bus transportat ion must be made. This i s  

par t icular ly  t rue  f o r  small e r  communities where a1 ternat ive  modes a r e  

not available.  I f  there i s  a public necessi ty,  then perhaps the public 

should support the bus system u p  t o  t h i s  l eve l ,  and the private industry 

only operate in markets where the demand i s  su f f i c ten t  t o  pay the 

costs .  The same argument could be made f o r  assessing the public good 

(presumably a higher level t h a n  the pub1 ic  necessi ty)  and  providing 

public support fo r  the system u p  t o  t h i s  l eve l .  

The def in i t ion of public necessity and public good will probably vary with 

the s ize  of the c i t y ,  i t s  location,  and whether i t  i s  served by o the rL  

modes of public transportat ion.  Each system a l t e rna t ive  consideration 
will have a d i f fe ren t ia l  impact on d i f fe ren t  c i t i e s  and communities, 

and those impacts should be weighed against  the mobility needs and 

desires of the c i t i zens .  

The approach taken in t h i s  study was t o  explore these questions of equity 

and necessi ty w i t h  respresentat ives of the bus industry, the In te r s ta te  

Comerce Commission, and the U. S. and Michigan Departments of Transporta- 

t ion.  The study objectives were t o  ident i fy  policy options,  assess 

them, r e l a t e  them to  exist ing regulations, arid review present experience 

with subsidy programs, using Michigan as a study s i t e .  



One option for  responding t o  these issues would be t o  i n i t i a t e  actions 

designed t o  increase the interci ty  bus percent of the passenger market. 
This could be done by increasing the attractiveness of the bus mode 

or decreasing the attractiveness of competing modes. Experience with 
market e l a s t i c i ty  t o  service frequency and fare changes in intra- '  

c i ty  bus transportation casts some doubt o n  the viabi l i ty  of th is  option. 
These experiences indicate that the increased revenue may not cover the 
cost of increasing the attractiveness of the service. This i s  particularly 

true in the rural transportation market segment, where the interci ty  bus 
i s  the only form of public transportation. 

The use of special fares for  unl imited travel did successfully increase 

the number of passenger miles on the national car r ie rs ,  and th i s  remains 
an option for  service between major c i t i e s .  This would also indicate that  

reducing the subsidy provided t o  competing modes (AMTRAK) could have a 
positive impact on bus ridership. However, the number of passengers and 
the passenger revenue to  be gained from this  source, on the 1 imited number 
of routes where there i s  direct competition, would n o t  appear to  be suf f i -  
c ient  to  reverse the increasing trend in the industry operating rat io .  

This option does not address the problem of the small operators offering 
primarily rural service i n  corridors not in direct competition w i t h  AMTRAK. 

A second option i s  to  expand the charter and small package delivery services 
that  are profitable,  and u t i l i ze  these profits as a form of internal sub- 

sidization of the regularly scheduled interci ty  bus operations. 
This i s  presently being done, particularly with the smaller bus 

companies. However, unless there i s  reason t o  be1 ieve the subsidized 

portion of an industry will become profitable a t  some future time, there 
i s  l i t t l e  incentive t o  maintain service and make investments in that  por- 
tion of the bus operation. Since there i s  no evidence that  the increase 
in the operating ra t io  i s  temporary, this  o p t i o n  might lead t o  the same 
service deterioration that characterized the ra i l  industry under a similar 
cross-subsidy strategy. 



Since the bus industry i s  regulated, impelentation of this  option 
would require cooperation from regulatory bodies as we11 as the in- 

dustry. Certificates for  profitable charter service, high-vol ume regu-' 
l a r ly  scheduled service, and package service would have t o  be 1 imited t o  
companies offering 1 ow-vol ume interci ty  service. Increased enforcement 
would be required t o  restrain "gypsj" operators from entering the charter 
market. 

A third option i s  t o  provide external subsidies from the s t a t e  and federal 

government to  compensate the industry for  i t s  losses and t o  provide a 
reasonable return on the i r  investment. These subsidies could e i ther  be 
industry-wide, route-specific, or granted t o  users t o  increase ridership 
t o  a profitable level.  A t  i t s  extreme, this  option would include national - 
ization of the industry or the creation of a pub1 i c  corporation similar 
to AMTRAK. 

A fourth option i s  to reduce or eliminate service on the low-patronage 
routes that do not generate sufficient revenue to  meet their  cost of 
operation. This would allow the industry t o  concentrate their  resources 
on fewer, more profitable l ines so t h a t ' i t  could continue as profitmak- 
ing private enterprise. 

This betomes a true option o n l y  i f  there i s  economic equilibrium a t  a 
reduced s,ystern size.  However, 1 i t t l e  information i s  available t o  e s t i  - 
mate the potential "domino" effect  of these actions. The feeder routes 
are considered t o  be an important element of main 1 ine profi tabil  i t y ,  
b u t  the value of this  component cannot be determined realiably with 
data available today.* Because of the lack of information for e s t i -  
mating the net effect  of eliminating service on the light-density 
routes, this  does not seem t o  be a prudent course of action n o w .  

This same issue has never ful ly  been resolved in the case of rai l  freight 
in Conrail service. The final extent of the system and the value of sub- 
sidizing branch 1 ines i s  s t i l l  unresolved. 

2 .  Interview with Mr. James Corcoran, Director of the Washington Office, 
Greyhound Corporation, September 15, 1978. 
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As with the second option, this  fourth one would require cooperation , 

of the regulatory agencies, since franchised service cannot be discon- 
tinued without their  approval . 

Additional options can be developed from combinations of the four just  
described. For example, an operations model patterned af te r  the a i r -  , 

l ine  industry appears to  be worthy of serious consideration. Under this  . 

option, major carr iers  would  operate non-subsidized (with the possible 
exception of terminals) service between major markets, with contract 
carr iers  providing rural service between small e r  markets and feeder 
service between these smaller markets and the major terminals. These 
contract carr iers  could be independently franchised by the s t a t e  in 
which they operate, and subsidized by s t a t e  and  federal funds. Subsi- 
dies would be reduced by limiting entry into charter and package ser- 
vice t o  contract carr iers  operating in accordance with the s t a t e  plan. 
The s t a t e  would determine the level of service to  be provided ci t izens,  
and the subsidy level necessary to  provide th i s  service. 

This option would retain the private carr ier  i n  profitable markets and 
s t i l l  maintain the feeder market which i s  necessary for these profi ts .  
This option a1 so separates the subsidized service from the non-subsi- 
dized service,  thereby reducing the risk of over-investment in one 

component a t  the expense t o  the other. Finally, i t  allows the s tates  
to  determine the level of service they desire and are willing t o  support 
with tax revenues. 

3 . 6 . 2  Conclusions 

One implicit  goal of .national pol icy i s  to  maintain the v iabi l i ty  of 
the in te rc i ty  bus industry. The most appropriate method appears t o  be 

that. of fostering creative enterprise on the part of bus companies. 
For example, the "regular route" bus l ines may no longer be viable in 
rural areas. Communities s t i l l  need service,  b u t  perhaps a "tailored" 
service of quite another kind. The bus companies should be encouraged 

to seek such new b u t  profitable forms of rural community transportation. 



Where profi tabil  i ty can not be maintained, government and industry 

should consider the use of "low fares" for  certain users. The o b -  

jective would be t o  increase passengers by providing subsidies pro- 

portional t o  the increased ridership. 

Regular route service may n o t  be the ideal for  every market. The 
system was devised for  larger population centers and should n o t  be 

expected to function well in areas having few people. Other devices 
or forms may be profitable where regular routes are  no t .  Our society 
has become complex, and our responses t o  varied transportation needs 
in different communities must be imaginative, ingenious, creative,  
and above a l l ,  laced with vision. No single response can be expected 
t o  sa t i s fy  the varied transportation needs of at1 communities. 

3.6.3 Summary of Pol icy Recommendations. The following 1 is  t summarizes 
the recommendations made in this  study. 

1 .  Give immediate pol icy attention t o  those problems stemming from 
"normal " changes accruing from technical developments and sh i f t s  
in transportation preferences. 

2 .  Delay, until additional studies have been made, decision in those 
pol icy areas associated with an "abnormal " development, namely, 
1 iquid fuel shortages and/or substi tutes.  

3. Provide funds for  local communities to  identify transportation 
needs, with such needs being integrated i n t o  regional transporta- 
tion plans. 

4 .  Subsidize service to  provide "basic" mobi 1 i ty and "adequate trans- 
portation" for  cit izens living in rural communities consistant with 
these regional plans. 

5 .  Limit the use of direct operating subsidies to  main or expand regu- 
l a r  route service on a uniform statewide basis. 

3.6.4 Recommendations on the Michigan Intercity Bus Assistance Program 

3.6.4.1 Operating Assistance Phase. I t  i s  clear from the findings 
of this  study that this  phase of the Michigan Bus Assistance Program has 
failed t o  achieve i t s  two principal objectives. F i r s t ,  ridership has not 
increased, as anticipated by UPTRAN, on high density interci ty  routes 
where new regularly scheduled services have been added t o  existing levels 



of service., Second, carr iers  contracted to provide new regularly 

scheduled services on low-densi ty routes where no service was pre- 
viously provided, have n o t  continued t o  serve those routes a f te r  the 
completion of the S ta te ' s  subsidy contract, as originally envisioned. 

Substantial restructuring of the operating assistance phase i s  recom- 
mended that  would strengthen operating ratios on existing service routes . 

without encouraging over-extension by providing service where no signi- 
f icant  demand for  such services exis ts .  

States should encourage rural communi t i e s  within a small geographical ly 

continguous region t o  organize local (inter-comuni ty)  t rans i t  col 1 ectives. 

The State m i g h t  agree t o  provide the vehicles, of model and s ize appro- 

pr iate  t o  the estimated level of ut i l  ization, (e .g .  vans, station wagons, 
mini-buses , e tc .  ) and operating assistance. This bus t rans i t  could be 

demand responsive on a community scale and flexible t o  local ,  rather 
than national ly-oriented schedul ing needs. This modification in the 
program on an experimental basis would also enable s t a t e  planners t o  
pretest  specific travel patterns in rural areas should subsequent public 
transportation investments in such areas be anticipated. 

3.6.4.2 Loan-Lease Purchase Phase. This most popular phase of the 

Michigan Bus Assistance Program should continue until the capital assis-  
tance fund i s  exhausted. The fol 1 owing modifications are recommended: 
- Designate percentage of capital assistance fund for  rural t r ans i t  

collectives (outlined above) whose e l ig ib i l i t y  i s  based on viabi l i ty  
of their  regional rural bus t r ans i t  plans. 

The remaining capital assistance funds should'be a1 1 ocated t o  cer t i f icated 
common carr iers .  El igi bil i t y  requirements (regul ar intra-s tate  route mile- 
age) should be increased as a percentage of total  carr ier  system miles, 
rather than as percentage of total  system regular route miles. These 
modifications would encourage the carriers t o  use some o f  the new coaches 
for  regular route service as originally intended. 



3.6.4.3 Facil i ties-Terminal Development Phase. There should be a 

continuing examination of these factors that are,  and a c7arification 

of those factors that  should be, influencing FTD s i  te-locations Presently, 
only those c i t i e s  enjoying regular bus and passenger rai l  services have 
been approached by the State and encouraged t o  apply for  FTD assistance. 
This bias toward the intermodal orientation neglects communities n o t  re- 
ceiving rai l  services, b u t  for which improved bus f a c i l i t i e s  are viewed 
as a prerequisite to  increased patronage. The State should a l l o t  a per- 
centage of FTD funds for  bus station improvements in larger c i t i e s  and 
construction of minimal passenger shelters i n  small communities, especially 
those that  would be served by the proposed regional rural t rans i t  col lectives.  

The intermodal transportation concept should a1 so be examined. The State 
should establish a study commission to  investigate the extent t o  which 

intermodal transportation i s  feasible in Michigan. This commission would, 
1)  make an inventory of a l l  existing f a c i l i t i e s ,  modal capabili t ies and 
services; 2 )  assess demand generators among major population centers or 
rural regions by mode and assess current routing. 3 )  propose an intermodal 
transportation plan for  the State of Michigan that specifies the l imits 
and optimization of intermodal transportation in the State. 



3.7 Para-Transit Roles f o r  the Private Sector 

Roles f o r  the Private Sector in P u b 1  i c  Transportation, 

J .  Fa r r e l l ,  MTRP S t a f f ,  The University of Michigan, 
Highway Safety Research I n s t i t u t e ,  Ann Arbor, Michigan, 
September 1978, UM-HSRI- 78-41 . 

This report  describes the r e su l t s  of a brief  study suggested by the 
Michigan Transportation Research Program Advisory Committee. 

3.7.1 Summary 

The report  reviews the  t rad i t iona l  extensive invol vement of the pr ivate  
sector  in public transportat ion from the ea r ly  omnibus1 in New York c i t y  
in 1830, t o  today's  modern rapid t r a n s i t  systems. American urban travel  
patterns a re  described in the report  with regard t o  trip purpose, income, 
and spat ia l  charac te r i s t i c s .  In pa r t i cu la r ,  w i t h  regard t o  commuting, a 
trend i s  described i n  which more and more work t r i p s  a r e  originating and 
ending in suburbs ra ther  than in center  c i t i e s .  These are  almost com- 
ple te ly  automobile t r i p s ,  and a re  the  most d i f f i c u l t  kinds of t r i p s  f o r  
conventional publ i c  t r a n s i t  t o  handle. As c i t i e s  continue t o  decentral i z e ,  
t r a n s i t  buses and t r a i n s  wil l  become increasingly incapable of sa t is fying 
travel  demands in urban areas.  

"para - t rans i tu2  i s  ident i f ied  as a new s e t  of travel a l ternat ives  t o  f i l l  
the void between conventional t r a n s i t  on one hand and the private auto- 
mobile on the other.  

3 . 7 . 2  Conclusions 

Para-transi t operations of  a l l  types hold out the g rea tes t  opportunity 
f o r  the f inancial  par t ic ipat ion of the pr ivate  entrepreneur in publ i c  

1.  A modified stagecoach i n  a box-1 i ke configuration which could accommodate 
from 12 t o  20 passengers on i t s  two lengthwise benches. 

2 .  Taxicab, j i tney ,  rental c a r ,  dial -a-r ide,  carpool, vanpool , and subscrip- 
tion bus a r e  the para- t rans i t  modes most frequently discussed i n  the l i t e r a t u r f  



transportation. Experience in Knoxvi 11 e ,  Tennessee, indicates that  a 

"transportation broker" can be successful in encouraging participation - 

of the private sector by identifying local sources of transportation 
demand and breaking insti tutional barriers t o  b o t h  p u b l  i c  and private 

- 

effor ts  t o  sa t i s fy  i t .  Among other things, the Knoxville broker (a  
special publ ic  body) has founded a ridesharing computer matching service, 

helped to  i n i t i a t e  express buses and a company vanpool, and submitted 
legislation to he1 p private companies and individuals pool the i r  trans- 
portation resources. 



3.8 Motor Oil Recyclinq and Re-use 

An Assessment of Waste Oil Ut i l iza t ion Potential in 
the S t a t e  of Michigan, H.  Bunch, f o r  MTRP, The University 
of Michigan, Highway Safety Research I n s t i t u t e ,  A n n  Arbor, 
Michigan, September 1978. UM-HSRI-78-49. 

This study was requested by Mr. Charles Uray, J r . ,  Chief Deputy Director, ' 

Michigan Department of S t a t e  Highways and Transportation. I t  was requested 
( i n  pa r t )  t h a t  ". . .an assessment should be made t o  determine funds avai lable ,  
types of viable demonstration programs, and how the S t a t e  of Michigan can 
obtain federal support fo r  one o r  more reclaimed o i l  demonstration projects . .  . " 

3.8.1 Summary 

Although waste o i l  i s  normally heavily contaminated, i t  i s  composed almost 
en t i re ly  of "lube oi l  f rac t ions"  which a r e  a valuable portion of a barrel 
of crude o i l .  I t  can be added t o  diesel f u e l ,  a f t e r  simple f i l t e r i n g  to  
remove so l i d s ,  for  use in diesel engines, or  i t  can be re-refined as a 
lubr icant  or  as a feed stock fo r  some other petroleum produce. Today about 
for ty- three  percent of a l l  waste o i l  i s  reused as fuel ; about e ight  percent 
f inds i t s  way back in to  the lubricating oi l  market as re-refined products; 
about eighteen percent i s  used as a road o i l  or  as an asphal t ,  and the 
remaining thrity-one percent i s  disposed of i n  unknown ways, probably 
d i rec t ly  into the environment. 

Waste o i l  i s  collected by a special ized industry t ha t  handles approximately 

seventy percent of a1 1 waste o i l  t ha t  i s  recycled. There a r e  between one 
and two-thousand operators in t h i s  industry nat ional ly ,  concentrated in 

urban centers.  There a r e  about fourteen i n  Michigan, almost a l l  in the 
southeast quadrant of the  s t a t e ,  

The waste o i l  industry has been declining since the 1960's .  The U.S.. De- 
partment of Energy i s  attempting t o  have the  excise tax provisions amended 
on virgin lubricating o i l s  t ha t  are  used i n  re-refined lubr icants .  



The amendment would exempt re-refiners who blend virsin oil  of less than 

f i f t y  percent from paying the tax on the virgin oil  component. The De- 
partment of Energy has also been attempting to  improve the methods of 
collecting o i l s .  They have developed a model "State Waste Oil Bill" that  
sets  u p  procedures for  1 icensing the collectors and receivers of waste 
o i l ,  so as to  encourage recovery and pollution abatement. DOE has also 
been working with 1 ocal governments to establ ish successful waste oi l  
recycl ing demonstrati on programs. 

The re-refined oi l  i ~ d u s t r y  has had major problems i n  the area of quality 

control i n  the past. The major problems have resulted from the inconsis- 
tency of the specifications of incoming products, and the inabi l i ty  of 
the refiners to  maintain adequate qual i t y  control of the refining process 
i t s e l f .  The problem areas have been the Federal Trade CommissionLs 
1 abel ing requirements on re-refined oi l  containers and the Internal Revenue 
Service's position on n o t  allowing tax rebates on virgin oil  used as mixing 

components wi t h  re-ref ined oil  s . I t  appears these depressing infl uences 
are being overcome, however, The major thrust ,  i n  this  regard, has come 
from the Federal Energy Administration, with strong support from the Na- 
tional Re-refiners Association. Further progress should be made in f u -  
ture toward improving the continuing specification and quality of the re- 
refined products. Many people are forecasting that the trend of improve- 
ment will be similar t o  experience in Europe, where the re-refined oil  

products have shown themselves to be comparable in qual i t y  t o  most of  
the virgin oil  available in the market place. 

3.8.2 Conclusions 

, ( I )  There i s  significant potential benefit available t o  the State 
of Michigan by the ut i l izat ion of waste oi l  products. Though 
the study was charged wi t h  eval uating the benefits of the use 
of these products in public t r ans i t  properties, i t  i s  be1 ieved 
that  the benefits also can be extended to a11 vehicles in 
Michigan's motor f l e e t .  



( 2 )  The use of waste oi l  as a diesel fuel extender i s  an ineffective 

method of ut i l iz ing waste o i l .  The benefits of such use indicate 

t h a t  the savings will be roughly the equivalent of the cost of 

diesel fuel on a gallonage basis. 

( 3 )  An effective waste oi l  recovery program within the State of Michi- 

gan needs the support of s t a t e  government, particularly in estab- 

lishing model legislation t o  encourage the development of an 
effective collection system. 

( 4 )  The downward trend of re-refining operations in the United States 

i s  expected t o  stop, and future growth of the re-refining industry 

i s  expected t o  occur. 

( 5 )  There will be, in the near future,  effective specifications de- 

veloped by the National Bureau of Standards by which users can 
evaluate the qua1 i ty and actual lubricating capabil i t i e s  of 

re-refined 1 ubri cants. 

( 6 )  The State of Michigan should actively pursue the possibil i ty of 

incorporatinq refined lubricants into the  state“^ vehicle f l ee t .  

( 7 )  Michiaan should develop close 1 i a i  son and continuing re1 ationship 

with appropriate personnel within the U.S. Department of Energy 

concerning oil  re-refining . 
(8)  There should be an economic study of the current s t a t e  of the 

oil-recycling industry in the State of Michigan, The study should 

include recommendations on appropriate f iscal  and 1 egis1 ative 

actions t h a t  the s t a t e  could take  t o  encourage t h e  growth of this  

industry. 

( 9 )  The State of Michigan should pursue the possibil i ty of obtaining 

a Department of Energy construction subsidy for the establishment 

of a solvent /dis t i l la t ion re-refining plan in Michigan. This 

would be done by developing close contacts with the s t a t e ' s  ex i s - ,  

ting re-refiners and determining i f  any of these re-refiners 

singly, or as a group, have interest  in the project. I f  so, then 

i t  i s  recommended t h a t  the State of Michigan develop a well 

coordinated program t o  present t o  the Department of Energy for  

the construction of a f ac i l i t y  in Michigan. 



3.9 A "Level of Service" Methodology fo r  Evaluating Pub1  i c  Transportation 

Servi ces . 

Level of Service in Urban Pub1 i c  Transportation, 

Dr. J .  Brogan, Dr. W .  Taylor, e t  a l . ,  Michigan 

S ta te  University, f o r  MTRP, The University of 

Michigan, Highway Safety Research I n s t i t u t e ,  

Ann Arbor, Michigan. September 1978, UM-HSRI -78-50. 

In April , 1978, MTRP recommended t o  MDSH&T t h a t  a "level of service" metho- 

do1 ogy be developed in order t o  eval uate proposed demonstration projects  

(see  Section 2.1 and  Appendix 11). Also during the year ,  ce r ta in  study 

projects  were requested by MDSH&T which raised t r a n s i t  ef f ic iency questions 

t ha t  a level of service methodology could be very helpful in answering. As 

a r e s u l t ,  t h i s  study was commissioned by MTRP t o  provide preliminary insights 

in to  the form of such a methodology and the ways in which i t  could be developed. 

3.9.1 Summary 

The term "level of service" as used in highway planning i s  a well-defined 

measure which has had wide-spread applicat ion in highway design and analysis  

f o r  over t h i r t y  years .  The Highway Capacity Manual ( H C M )  defines level of 

service by the e f f e c t  of several highway operational f a c to r s ,  including 

operating speed, t ravel  time, t r a f f i c  in terrupt ions ,  freedom t o  maneuver, 

sa fe ty ,  comfort, convenience, and cost .  Limiting values of cer ta in  of 

these f ac to r s ,  specif ical  ly  operating speed and the volume t o  capacity r a t i o  

( v / c ) ,  a r e  used t o  define s i x  spec i f i c  levels  of service ,  A through F. These 

s i x  levels  represent the e n t i r e  range of operating conditions f o r  the f a c i l i t y ,  

from best ( level  of service A )  t o  worst ( level  of service F ) .  Similarly,  a t  

signal ized in te r sec t ions ,  1 eve1 of service i s  d iscre te ly  defined by 1 imiting 

values of the "load factor"  or the number of signal cycles t ha t  are  f u l l y  

"loaded" o r  u t i l i zed  by approaching vehicles. 

In contras t  t o  the re la t ive ly  well defined l i m i t s .  on levels  of service in 

highway planning, urban public transportat ion has l i t t l e  in the way of 



standardized measures for evaluating service. In the past, when the 
majority of pl~blic transportation operations in urban areas were pri-  
vately owned, service eval uati on was re1 atively unimportant and the . 
provision, expansion, or discontinuance of service was based solely 
on economic considerations. That i s ,  i f  a service change resulted 
in a net profi t  i t  was inst i tuted;  i f  the continued provisions of 
certain services could n o t  be made a t  a prof i t ,  the services were 
discontinued. 

This si tuation has changed considerably in recent years. Today nearly 
a l l  urban t rans i t  systems are publicly owned and operated. Along with 
th is  trend i n  public ownership has come the increasing use of public 
funds t o  subsidize operation of these f a c i l i t i e s .  The emphasis in publ ic  
transportation has thus changed from a private, prof i t-oriented operation 
to a publ ic  service function operated with tax dollars.  As a public ser- 
vice, profitabil i t y  alone i s  no longer a suitable measure t o  evaluate 
t r ans i t .  There should be additional measures to evaluate the service pro- 
vided by the expenditure of publ ic  dollars.  

The study examines the level -of-service concept as i t  might be applied 
t o  public transportation services. I t  describes proposed definitions of 
public transportation levels of service based on  b o t h  system and rider 
a t t r ibutes .  The variation in publ i c  transportation qual i t y  as viewed 
by various user market segments i s  examined and the sensi t ivi ty  or de- 
mand e l a s t i c i ty  to  the various factors constituting "level of service" i s  
then made. Finally, the study outlines a proposed study methodology t o  
evaluate the increased level of service provided to user groups in 1 ine 
w i t h  their  perceived measures of service qual i t y .  

3.9.2 Conclusions 

There i s  no accepted definition of level of service for urban t rans i t  t h a t  

will f a c i l i t a t e  the evaluation of alternative irnpravements on the basis of 
cost-effectiveness. I t  i s  possible, based on  the 1 i terature ,  



t o  es t ima te  increased ( o r  decreased) r i d e r s h i p  t h a t  would r e s u l t  f rom 

changes i n  f a r e  o r  s e r v i c e  f requency. Whi l e  these es t imates  would be - 

reasonably  accura te  on t h e  average, t h e r e  would be s u b s t a n t i a l  v a r i a -  

t i o n  depending on t h e  demographic c h a r a c t e r i s t i c s  o f  t he  s e r v i c e  area. 
' 

Patronage a lone  i s  an inadequate measure o f  t h e  l e v e l  o f  s e r v i c e  upon 

which f i s c a l  dec is ions  should  be made. Th is  measure f a i l s  t o  recognize ; 

a d d i t i o n a l  b e n e f i t s  ( o r  d i s b e n e f i t s )  t o  those who w i l l  p a t r o n i z e  t r a n s i t  

w i t h  o r  w i t h o u t  t h e  expendi ture.  I t  a l s o  f a i l s  t o  recognize t h e  d i f f e r -  

e n t i a l  b e n e f i t s  across va r ious  demographic s t r a t a  o f  a  u n i t  change i n  each 

o f  severa l  p o s s i b l e  system parameters. For  example, t h e r e  i s  no way t o  

compare t h e  "ne t  b e n e f i t "  o f  a  f requency change w i t h  t h e  "net  b e n e f i t "  of 

a  v e h i c l e  des ign change. 

F i n a l l y ,  no r e fe rence  cou ld  be found concern ins research on t h e  impact 

of i n f o rma t i ona l  s i g n i n g  o r  chanseabl e  message s i sns .  

The 1  i t e r a t u r e  rev iew produced t h e  f o l l o w i n g  recommendations: 

( 1 .  The Mich isan Department o f  S t a t e  Highways and T ranspo r t a t i on  

should  conduct ( o r  sponsor) research on t h e  l e v e l  o f  s e r v i c e  

concept i n  t h e i r  f i s c a l  yea r  1979 program. The purpose o f  

t he  research should  be t o  develop an ope ra t i ona l  d e f i n i t i o n  o f  

l e v e l  o f  s e r v i c e  t h a t  i s  bo th  i n t e r n a l l y  c o n s i s t e n t  across 

. t r a n s i t  modes and e x t e r n a l l y  comparable t o  t h e  highway 1  eve1 - 
o f - s e r v i c e  d e f i n i t i o n s .  

The models proposed by Hartgen and Botzow should  be reviewed 

and ( i f  a p p l i c a b l e )  c a l i b r a t e d  t o  a  se l ec ted  Mich igan c i t y .  

I n  a d d i t i o n ,  new models should  be developed which i n c l u d e  

a d d i t i o n a l  parameters o f  i n t e r e s t ,  i . e . ,  i n f o r m a t i o n a l  s igns  

and demand-actuated se rv i ce .  



( 2 .  A second project should be included in the research program. 
I t s  objective s h o u l d  be t o  identify the desirable market seg- - 
ments for programming t rans i t  expenditures. This should in- 
clude definition of segments with s t a t i s t i ca l ly  significant 

. 

differences in perceptions of the value of t r ans i t  a t t r ibutes  , 
and development of  a weighting system that recognizes the 
publ i c  interest  in providing t rans i t  service to  each segment. . 

A proce'dure for  determining the optional programing of funds 
for the improvement of publ i c  transportation should be developed 
from this  definition of market segments. 



4.  Summary o f  Federal  Funding Oppor tun i t i e s  and Act ions  

4.1 T r a i n i n g  M a t e r i a l s  f o r  Users and Drivers  

o f  Buses f o r  the Elder1 v and H a n d i c a ~ ~ e d  

A proposal  f o r  an UMTA demonstra t ion g r a n t  

. . . . . . . . . . . . . . . . . . . .  ( s e e  S e c t i o n  2 .8)  .$340,000 1 

4.2 Life-Cycle Cost (LCC) T e s t  

Management Plan 

A proposal  being prepared f o r  submi t t a l  t o  UMTA 

( s e e  S e c t i o n  2 .5)  . . . . . . . . . . . . . . . . . . . . .  55,000 

4 . 3  LCC T e s t  Program & Evaluat ion 

A proposal  t o  be developed a s  a follow-on t o  

4.2 above t o  conduct L C C  d a t a  g a t h e r i n g  i n  

Michigan o v e r  a f o u r  ( 4 )  y e a r  pe r iod  . . . . . . . . . .  .150,00O/yr 
( e s t )  

4 .4  I n t e r c i t y  Bus Study f o r  National T r a n s p o r t a t i o n  

Pol i c y  Study Commission 

Approximately $8,000 was rece ived  from NTPSC 

a s  a c o s t  s h a r e  (MTRP s h a r e :  $5,000) t o  

conduct t h i s  s tudy  ( s e e  S e c t i o n  3 . 6 ) .  . . . . . . . . . . .  8,000 

4 . 5  S h o r t  -Term T r a n s p o r t a t i o n  Energy Contingency Plan 

A proposal  is  being prepared from The U n i v e r s i t y  

of Michisan,  Michisan S t a t e  U n i v e r s i t y  and Wayne 

S t a t e  U n i v e r s i t y  f o r  f e d e r a l  fund ins .  ( s e e  Sec t ion  2 . 2 )  . .150,00O(est )  

4.6 Matching Federal Funds f o r  MTRP 

( s e e  S e c t i o n  2 .9)  

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $883,000 
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November 14, 1977 

C. G.  OVERBERCER 
Vice-Prcrident for Research 

'Mr'. John P. Woodford 

Director 

Michigan Department of  State 

Highways and Transportation 

Box 30050 

Lansing, Michigan 48903 

Dear Mr. Wood ford : 

As a part of the Michigan Trans~ortat ion Research Program (MTRP) contract re- 

quirements, the MTRP has completed i t s  review of the FY77-78 Demonstration and 

Development Program of the Bureau of Urban and Public Transportation (UPTRAN).  

By means of th i s  l e t t e r ;  I am submitting t o  you for  your review, and the review 

of the UPTRAN S ta f f ,  recommendations w i t h  regard t o  t h e  projects for  possible 

inclusion i n  the FY77-78 Program. These recommendations, by project t i t l e ,  are:  

1. Energy Efficiency Analysis. 

This i s  a continuation of a project in i t ia ted  i n  FY76-66. A t  t ha t  
time, the MTRP Advisory Committee recommended t o  me tha t  t h i s  pro- 

ject be extended to include the development o f  a short-term trans- 

portation energy contingency plan for the State of Michigan. I 
concurred, and  my recommendation to  you was accepted. Since then, 
MTRP has developed a procurement package t o  acquire a subcontractor 
t o  accomplish th i s  work and will soon be making recommendations t o  

UPTRAN for  the implementation of th is  project. , 

Therefore, my recommendation concerning the FY77-78 project i s  
t o  continue the work in i t ia ted  in FY76-77, and t o  broaden 
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i t  into a 1 onger-term transportation energy contingency plan 

which would re1 ate  transportation energy use t o  energy use and 
conservation in other energy consumpti on sectors. This should 

be done in close coordination with the Michigan Energy Commission. 

The level of funding budgeted for th is  project ($30,000), i s  

probably n o t  adequate for the recommended scope of e f for t .  
However, because of the uniqueness of th is  project in the 

United States ,  and i t s  recognized need, as evidenced by federal 
in te res t ,  federal funding should be pursued t o  augment this  

project. The MTRP Staff i s  prepared t o  a s s i s t  i n  securing 

federal funding. 

2. Mobil ity-Limited Demand Analysis. 

In the FY77-78 Demonstration and  Development Program, there are 

f ive projects associated with the transportation requirements 
o f  the elderly and handicapped and otherwise mobil i ty-1 imited 
persons. Taken together, $705,000 are a1 located t o  these projects. 

Except for some data in parts of Southeastern Michigan, precious 

1 i t t l e  data i s  avai 1 able statewide concerning the travel patterns 
o f  mobi 1 i ty-1 imi ted persons in Mi chgian. Furthermore, only a few 
studies have been conducted nationwide concerning these travel 

patterns, and i t  i s  n o t  known how transferrable these results would 
be t o  the Michigan experience. Therefoke, stated needs for  "ac- 
cessibil  i ty"  and even "total  accessibil i ty" t o  Michigan pub1 i c  

transportation services by mobil i ty-1 imi ted persons cannot be 
responded t o  by s ta te  government from the context of documented 
travel experience or la tent  travel behavior if  services and 

f a c i l i t i e s  were available and accessible. 

. 
In  view of th i s ,  I recommend that  $70,000 be designated t o  i n i t i a t e  
a continuing analysis of present and future travel behavior, and 
la tent  "unsatisfied" demand, of mobil i ty-1 imited persons in Michigan 
so that  a t  least  estimates, i f  n o t  "hard data' can be accumulated 
to  support cost benefit analyses of a1 ternative actions which UPTRAN, 
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8 and s t a t e  government in general, might take. 

3,  Future Potential o f  Rail Abandonments. 

I n  the legislation which provides for rai 1 abaadonment procure- 
ments by the Highway Commission, there i s  a provision requiring 

the Commission t o  retain ownership of the abandoned properties 
and faci l  i t i e s  for a minimum of ten years. The properties can then 

be disposed of i f  i t  can be determined that  there i s  no future 
beneficial use of the properties for the public good. Preliminary 

discussions have been held with the UPTRAN Staff in which i t  was 
suggested by the MTRP Staff that  a methodology should be developed 

t o  allow for the analysis of the future economic development of 
regions in Michigan, recreational aspects, the transportation of 
energy (coal ) for  possible future decentral ized d i s t r i c t  heating 
and e lectr ical  power generation in Michigan. As a resul t  of t h i s ,  

a concept ,paper i s  being developed by MTRP Staff for consideration 

by UPTRAN Staff ,  

Therefore, I recommend that  $25,000 be designated to i n i t i a t e  the 

development of a planning methodology to support the commi ssion ' s  

decision making process with regard t o  the use and possible dispo- 
s i t i on  of State owned ra i l  r ights of way, 

For your information, the MTRP Staff has prepared a report for the use and con- 
sideration of the UPTRAN Staff which contains several observations and suggest ions 

with regard to the content of the balance of the FY77-78 Demonstration and De- 

velopment Program. These suggestions are meant to a s s i s t  the UPTRAN Staff in the 
refinement of ongoing FY77-78 Demonstration a n d  Developmmt Projects as they 
evolve and are implemented. We hope that in this  way, as appropriate and oppor- 
tune, additional research and analysis ac t iv i t i e s  can be integrated into the 
Demonstration and Development Program so that  future research and demonstration 
project formulations can have evaluative and q u a n t i t a t i v ~  documentation upon 
which to r e s t ,  and furthermore, be more "saleable" with regard to potential Federal 
cost sharing and sponsorship. 
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f If your o f f i ce  o r  the UPTRAN Staff  have any questions, please contact 

Mr. L. E. Newland, S ta f f  Manager, MTRP (313-764-6815). Or, i f  I can 

be of personal assistance t o  you, please contact me. 

Very t r u ly  yours, 

Dr. Charles G.  Overberger 

Vice-President fo r  Research and 

Program Director, MTRP 

xc: Mr. C. Uray 

Mr. K. Scott  

Mr. I. Bartha 
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C. G. OVERBERCER 
Vice-Ptcsident for Research 
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April 5 ,  1978 

Mr. John Woodford, Director 
Michigan Department of State Highways 

and Transpcrtation 
State Highways Building 
P .  0 .  Box 30050 
Lansing, Michigan 48903 

Dear Mr. Woodford: 

The Michigan Transportation Research Program (MTRP) has completed its 
evaluation of the UPTRAN Demonstration and Development Program for FY 78-79. 
Observations and suggestions with regard to the content of projects within this 
program have been developed by the MTRP staff and forwarded, under separate 
cover, to the UPTRAN staff. Based upon that evaluation, we have developed 
recommendations for additional projects which we suggest be considered for 
inclusion in the FY 78-79 Demonstration and Development Program. The recom- 
mended projects are: 

1. Review Methodology for Proposed Demonstration Projects 

In the evaluations that MTRP has conducted of the UPTRAN Demonstration 
and Development programs for next fiscal year and the preceding two fiscal years,  
i t  has become apparent that many of the projects a r e  concerned with specific im- 
provements in public transportation system operation, management, and equipment. 
These improvements have an overall goal of increasing system efficiencies and 
service which could result in increased ridership. 

A major difficulty in evaluating these various,proposals is the lack of an 
accepted mechanism for relating design changes, operating changes, and system 
changes to define a single measure of performance. It is our contention that these 
proposals could be better evaluated and prioritized if a concept similar to the high- 
way capacity manual "level-of-service" were developed. This mechanism allows 
the analyst to compare on a cost-effective basis such changes as lane widening, 
geometric design changes, and capacity modiiication. There is presently no 
corollary to this concept in the field of public transit. 

It is recommended that funds be set aside to develop a methodology to be 
used in evaluating the level-of-service benefits of proposed demonstration and 
development programs. We believe that such a methodology would be helpful to 
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the Department in screening proposals and suggestions for projects in a standard- 
ized way so that State funds could be allocated to those projects which would have 
the highest probability of improving system effectiveness. 

Initially, such a methodology could be uncomplicated, providing only a 
comparative framework to be used in the evaluative process. These steps 
would consist of questions to be answered and brief analyses to be performed in ' 

order to develop a cost effectiveness "score" for the proposed project. Through 
time (and if justified) , the evaluative process could be made more sophisticated 
utilizing computer processing and analytical models. 

It is estimated that the initial methodology could be developed for $20,000. 

2 .  Future Potential of Rail Abandonments (Branch Line Rail Analysis) 

In my letter to you of November 14,  1977, I recommended that this project 
be included in the FY 77-78 program. It is my understanding that by recent 
action of the Public Transportation Council and the Highway Commission these 
funds were allocated to another project. We feel that this recommended project is 
very significant, and can be of assistance to the Commission and the Department 
in the management of State-owned rail rights-of-way. Therefore, we recommend 
that it be included in the FY 78-79 program. I quote from my letter of November 14, 
1977: 

"In the legislation which provides for rail abandonment procure- 
ments by the Highway Commission, there is a provision requiring 
the Commission to retain ownership of the abandoned properties 
and facilities for a minimum of ten years.  The properties can then 
be disposed of if it  can be determined that there is no future bene- 
ficial use of the properties for the public good. Preliminary dis- 
cussions have been held with the UPTRAN staff, in which i t  was 
suggested by the MTRP staff that a methodology should be developed 
to allow the analysis of the future of the economic development of 
regions in Michigan, recreational aspects, the transportation of 
energy (coal) for possible future decentralized district heating and 
electrical power generation in Michigan. It  

ItTherefore, I recommended that $25,000 be designated to initiate 
the development of a planning methodology to support the Commissionls 
decision-making process, with regard to the use and possible disposition 
of State-owned rsil  rights-of-way. 
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If your office or  the UPTRAN staff have any questions concerning these 
recommendations, please contact Mr. L .  E . Newland, Staff Manager, MTRP - 

(313-764-6815) . Or if I can be of personal assistance to you, please contact 
me. 

Sincerely , 

Charles G . Overberger 
Program Director, MTRP 

CGOImh 
cc: I .  Bartha 

R .  Hess 
L .  Newland 
K .  Scott 
W .  Taylor 
C .  Uray, J r .  
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April 25, 1978 

Mr. C. G. Overberger, Director 
Michigan Transportation Resources Program 
Vice-President for Research 
University of Michigan 
Ann Arbor, Michigan 48910 

Dear Dr. Over ber ger: 

This is to acknowledge receipt of your letter dated April 5, 1978, containing 
Michigan Transportation Research Program (MTRP) recommendations relating to 
the FY 78-79 Demonstration and Development Program. UPTRAN staff is also in 
receipt, under separate cover, of MTRP staff observations and suggest ions in this 
program area. 

The recommendations, observations and suggestions have been distributed to 
appropriate UPTRAN staff. These comments will be taken into consideration when 
the program is finalized. 

John P. Woodiord 
Director 

LAKE 
STATE 
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August 9 ,  1978 

C. G. OVERBERGER 
Vice-President for Research 

Mr. John P .  ~loodford, Director 
Michigan Department of State  

Highway and Transportation 
State Highways Building 
P.O. Box 30050 
Lansing, Michigan 48903 

Dear Mr. Woodford: 

Enclosed for  your consideration i s  a copy of three project statements 
on proposed research. I would hope tha t  you will consider including these 
statements in the MDSH&T UPTRAN Demonstration and Devel opment Program for  
the 1979-80 f i sca l  year. 

These project statements were developed by the Michigan Transportation 
Research Program's Task Force on Transportation and Urban Demography. (See 
enclosed membership l i s t ) .  The Task Force selected these three topics from 
a long l i s t  of topics suggested by Task Force members. Acting upon a re- 
commendation from the Task Force, MTRP's Advisory Comi t t e e  moved t o  submit 
the three project statements to  the MDSH&T t o  ascertain whether funds might 
be available fo r  research on the proposed topics. 

Sincerely, 

Char1 es G . Overberger 
Vice President for  Research 
Program Director 
Michigan Transportation Research 

Program 
Enclosure 
cc: Mr. Charles Uray, J r .  

Mr. Ed Goodman 
Mr. Thomas Lebovic 
Dr. Robert Hess 
Dr. Nil 1 iam Taylor 
Mr. Len New1 and 4 
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Michigan Transprtation Research Program 
Highway Safety Fksearch Inst i tute  

- 
Project Stat-t for Research on the of E m p p h i c  Trends on &rta tbn  

Although mst statw , including Middgan, am expriencing pcpUlati.cn gmth, 

many cities w i t f i i n  these states are losing populaticn. fie trend has keen in 

the dkeckia o t  decreased &ties in the wter of u b n  areas along with 

ccntinued ppula t icn  graJth in the subwke. And, very ~ c a z t  trends indicate 

high pqulatian graJth rates in munties t h a t  are not aqjacent to rretqalitan 

areas. 

The central cities of mre than me-halE of Micfiigan's netrcpolitan areas decreased 

in pq~ulation be- 1960 and 1970. As everyme hm, nrrst of the -t pqmhtian 

grcwth in ~ t ropo l i t an  areas has been in the s&urf,s. And very m t l y ,  p x t h  rates 

in rural parts of the state hase exee&d those &en& for the &an sector. &th 

subtuban and rural areas in Midgan are epx ted  to experience rapid grwth thrmgh 

the year 2000, according to pcpulaticn prwjecticns prepared by % U of M Poplatian 

S t d e s  Center. In tha t  prqjecticn, thE pqula t ic~l  in the Iaer Peninsula north of 

Bay C i t y  is eqected to mre than double be- 1970 and 2000. kcredsing u&an 

pqulation tfiensities will man laqer latsor XI&& areas and prc$ably Icn- work 

trips, cn thEGaverage. Wre deentrdlizatim af the mulation in mtmpolitan 

areas is expected to be mtdied by mre &cmhakaticn of industry. The cwse- 

quenaas for transportatian of these &mgm@ic trends w i l l  be in the direcCcicn of 

an increased &nand for subub-tosubuzb trawl within r&qmlitan areas, and ar, 

inc- dttmuld £or inter-city trawl across *e state. 

According to the PSC projecticns, Michigan's pcpulaticn is eqected to inaeaSe 

by about 39 per cent be-en 1970 and 2000. For the populaticn aged 65 and 



0-r, hCkRver, the expcted inaease is a b u t  52 per cent - h a b u t  

750,000 in 1970 to aore than 1.1 millicn in 2000. Che of W s  

-ith of the latar faze is also &angingo Rrent years have witnessed 

a tmn?&m increase in tbe n m b r  of ~ n w  in the total lator force. And, 

latrJr force participaticn rates anmg x m m  ak eqec td  ta in- even mre 

infuhzeyeax~. W g m s t h w i l l h a m j o r i r p a c t o l ~ l - - & w e e k d a y  ' 

and wskend- ~ a '  should ant idpate  major *acts cn tdp mtia  and trip 

The objective of tk p-ed research *auld ke to p l w i d e  quantitatixe ..- 

oE the&nq=s in'triP v01- anddishzhticris -tote gaexatedas a 

result of Eorthnbg demgx@c c h a ~  in MiLcbigw. SpedEicdly, projecticns 

for Or year l990 and 2000 stpuld be prepared &r the netqal i tm areas in tk 

statE and for pgio of oxnties in t k  n a m t r q d i i t a  n. These projetticns 

I. Total tRelcQy and w&end travel. 

3. travel (mtd dw/ssubu&a) , inter- -1, 
and &/ctrSan txavel. 

m &diti.cn to the total ~cpulatian, projectim (1-3) would te p w  h r  

selected sub-group of tk mulat icn,  including tk total ldmr f m  d thw 

aged 65 and olddtr. 



'cLhe p d u c t  of W w d  would sene as a starting point for w r a l  types of 

w r t a t i c n  planning projects. %IE of the data c$tained Ercw this research 

muld be used as input in Level of Serrice (IE) analyses, and difBrent t y p  

of rzcdal @it mdeling activities. Anather use oE the data m d d  b ta prod& 

refireno3 statistics lor plararing agencies tfixsugixrcrt Mcfiigan. 

. . 
' Budget Estimate: 



Michigan Transprtation Research k q r a m  
Highway Safety Research Ins t i tu te  

Project Staterrent for Research on the Impads of Alternatiive 
Subsidy Patterns in T r a n s p r t a t h  - 

public subsidies are used in Michigan to sqprt the use and/or d*?ce QE a 

Mlriety of t m q a t a t i a n  s e d c e s .  subsidies are b& q o n  &e e l i c  

p ~ ~ c e p t i o n  that  witkxt them exteadl public msts w i l l  ke incurred or that the 

result 

M E  t. A t  the ?resent th, u b n  trrnsit services, --*terci~ ' bus and 

rail pssenFr services, and &ei#t s e m i ~ = ~  cn s o ~  li@tdmsity rail Lines 

are receiving d h c t  public subsidies Lz  xid dig an. There is also pi& m- 

Over not paid toward 

subsidizing hi-y use by trucks and busses. ALSO, there is s w  &bate over . 
whether or  not the m i l  Wght rates pkid Dy s m  s h i m  for c&ty and 

chss s h i v -  are used to subsidize the rail mmrmS &LS OE cmmdiq 

The prwisicn of public dsidies for t n n q a r b t i o n  services in LHichi.qai is 

based qm tt.ie assllrrpticn that t h e  are short and lcng-tem s d a l  h n ~ E i t s  

ard czsts asscciated with subsidized tzaqortaticn. 'li?is assurrpticn iirplies 

a k n c w l e d ~  of the naglit& oE 'che p-t an4 Euture 'mefits and costs 

resulting d i r e c t l y  h m  the d s i *  or incurred be&e af a Mure loss of 

servic~c. If this were t h e  cse, we might assune that the t rmsprkkt icn sutsi* 

decisions raih the State would result in e c m d m l l y  &dent  re mi^= 

allcca+icns. 

At  tke outset of ti.& p-ed nsearch, it is ~~t to ask &Lhe rbllcwi~cj 



In k m s  oE e c d c  eZciency, are there justiEications 
Ear the subsidizatb of interdty passeqer 2nd height  
transprtaticn in W g a n ?  

2) h a t  *act dces Mis subsidization have cn bth the 
locational Zedsicns of Ems and houseblds in 3s 
S t a t e ,  and the e t  sk res  attained by w t i n g  
-rtation Ircdes? 

Ihe following research outline represents a mqh draft strategy Eor addressing 

these issues. 

I. Lntercity Passenger Comdor .  - 

* . . -  

A. ?he c b j e d v e  of the study will be to & W e :  

Inparsts of subsidy 
azpt i t ive d e s .  

m mrket shares of non-subsidized, 

2. Lrrpacts of the a k l a b i l i t y  or r edud  cxt  of the 
subsidized an tt-E Iccaticn Zedsicns mL3e by 
households. 

3. 'Ihe e c m d c  efficiency of the allccatian of resources 
(s&si@) ma& to subsidized mde. (bes the &cision, 
by househol&, to = the subsidized IKD& result in a 
Î" efficient resource allccaticn than wuld mV i.2 
no public ds i*  w e r e  @=.I?) 

B. Ple s q  wculd p d  by l e t n d g :  

I. P e r  passenqr to"& mst of subsidized sexvie .  
( i n c l d  travel t h ,  etc. ) 

3. Per passengz ammt of subsidy. 

C. Using an eccncrretzic miel, w i t h  hmn  travel -&, 
origins and ~ t i c n s  , the m d a l  &ices of corrickr 

' FaSS-rS can be isesA& m&r wxqiing can6iticrs: 

1- AU. p=@qers pay the f u l l  a t  of sezrrn'~=. 

2. One receives m t  level of @lit sutsidy. 

3. S e v e r a l  rr&es d v e  diZA@rent levels of public s&sii$~. 



D. Carpadsons can be mar3e of the varying levels of public 
and p r i ~ t e  costs nee&d to p d &  corridor intercity 
-rtation a t  a give1 level of servict. ?he st* 
rJbUld z q u h  the gathexing of data E m  intercity 
W~IS in t k  mm&r regarding their &mgrqhic 
charact&stirr, atti- tcxJard aMilable -r',atim, - 
and their historic -tion ciaie hhavhs. 

1, R x t  Eurcn - IWmaxa (rail and bus subsidy) 

2. Jadcscn - ~ t r c i t  (rail &idy) 

n. Gxds TxansportatiOn Corridor: - 

A 'IhecbjectiteoftbstudywillbetoQtenrdne: 

1. I x p a c t o f s u k i & o n t h e m d e t s h a r e s ; o r ~ t i a l  
r mdet shares of mxpeting n c n d i d i z e d  trznsprtaticn 

uc&s. 

Bpct  of suhsidy on a locatirxl &&ions ( a d  p d c t  
decisions) 0.f Eirrrs served by the subsidizEd RD!. 

3. Cetednaticn of the eananic elficiency of the 
allccation of public resoues to the -subsi&efi IIDeE. 

. . . 

B o  Study P- 

1, BView shipamt records &an the subsidized IIG& to 
&&emzine shippes using that  &, and tk adties 
s w w -  

total of shipmnts ty suDsidized 

4. Inventcry-alkmatiw m&s w d  and the asks oE w. 

5. Estimte public a s t s  of ncnsubsidized cp& 
(related to job b s ,  fina closings ,or relocatid . 

Budget EstiEttP9: 

. Phase I Intercity Passenger 



9 May 1978 
Detroit Free Press -- 

WASHZNCTON - T m q o r t a t i o a  S m t u y  Brock A d a m  
rrcommendrd hlonday that almost one third of the Amtrak . 
passenger train nerwork be discontinued fa 1979.80, m emu- . 
omy move wMck w o d d  affect two ha in i M l c ! i g u ~  I 

l'lcpbn would cnt into state Am- serviceby r b o W n g  . 
one train daily from the Decoit-tc-Giugo rao. f5lm a n ,  
c~rrrptly thrw nxls a a  the liac - f 
That route lost 513 milIIon list y ~ , ' a & ~ g ~  ~ m t n 4  ..' , fils= . 

I - REPORT makes W e  ment ionk  the aaia that runs f 
from D m i t  via Buffalo to New York City thmugb Caada. ( 

llatscrvicr! Is now funded on a matding basis by the sate and I 
fcdtxal govc'nment Antnk o i 5 a a k  said it wouid a n t i n u  to 
opvatc at 5 n g  u the stva s l a m  the cost - I  

Among the major mutu ~&'recommcndtd dropping 
wen Chicago-San Fmasc~ via Denver, Cicgo-Florida, 
CUcago-Texas via Ettle Rock, one of :he two C3cagc-SuLtle 
mutu and fwo of three mutts across West Virginia, It would 
trim the present 27,000-mile qstcm to la900 miles. 

Adams cmphasited .4mw2 still woald bqnational in smjc 
m ' n g  160 major mecopoiitan areas But its Inplerneiuicai 
would add Ariaasy Nebraska Wj;oming; Bevadaand Utah to 
the m n t  list of states -- Maine, New Hampshire and Souq. 
Dakm - witb no p a y c n g s n i n  &ct .. . .. ; j 

. SraONC OPPOSmON cra be e x p d  in Congm% ' 
which WU have tl.2 Anal say on dscoctiauances bur which 
will hzve to come up with money for the mutu it wann to 
.?=PO 

. T d s  is sok of a p o l i t i d  hot potato that Congress has 
haadd over and rs u y h g  to avoid thirddegree b u r 2  irom 
it." Adam told a news c o n f r m c ~  9 

. A d a m  said if the 17,000-mile Amtr& qstcm is allowed to 
a a t l n u c  a is. itr federal operadng subsidy will rise to Sl 
bilUoa by 1984. Hi mommended 18,900-mile systzm silU 
wauid muire ao $800 miilloa subsidy by t ! ~  year. 

Adam su'd the r e d u d  V t a  would ' s e m  the Arnericla 
tnvding public well by providing daily servict on aU r o u t u  , 

" rod substaadalIy Iowcring the annual cDst of asintainiag 
Amtrak with iedual  sabsid!erw i 

bngrtu .  concerned aboat f e d d  subsidies to ; 
m n g  $500 d E o n  s year. had asked the iniqxrtatiou t 

Deparrr~cnt to draw up a comprkensive servia plan. 
AmW was yarded in its comments, only sayiz~ it would 

W Q ~ P ~  ... ' . . I 
.. -. i 

TEiE SNDY b the firs2 9d;, in a long de%e over Anws  
future which will indude pubiic and c3ngresioad hedngs .  
Even !f the plan fir agred to, the flnt milri to be ttiniruted 
wouid come off no eariler tlun July 1. 1979. 

Some of Adams' proposed major curs and chanzes 
The Saa Francisco Zephyr, whic? opsn:n btwwn f i c=o ,o  

and Fraaciscu through Demc?. wauid be dropped. S O ~ C Z  , 
to Denw and San Frzndsco would be ccnPbued s?ur 
t r a i ~ ~ f m m  the S o a r h w ~  -led froin , ~ h i ~ g o  to ~ n s  i 
Angelcz 1 ! 

One of ma Clfcgo-Se3rdc hins wou!d be drcpp* wiici: . 
one depending on pub& htariogs. I 

Among crris to be d-o~ped would- be ?kc Salt M e  City- 
S a n k  Eoreer, the Inter-Amedca bewee" Cde,o:, s c d  . 
Wedo. Texx and :ha .loriOi;n beruee:! == j 3  a d  Noeta. 



i P  

Michigan 'Ransprtation Research -am @ 

H i m y  Safety Research Lnstitute 

Project ~tatarent for &search on U.e Variations of the Concept of Level 
of Service as Viewed by Different Strata of Saciety - 

&fired bj a variety oE characteristics which attenpt to explain tke .attrac- 

tiveness oE the Eaal i ty  as seen by t k  user. Such facility -&&ti= 

as w cost, travel tire, waiting t ine,  E-cy of service, and walking . 

distance are often used in the definitim of IDS. Other characteristics 

which der* fadlity (reLiahility, camfort, and awenience) a~ also 

of- included in t k  definiticn. 

Traditionally, t m m p r t a t i ~  planning has awiclered the social percepticn 

of the level oE service sqplied by a m r t a t i a n  facility &an an aggregate 

viewpaint. &nand estimates. derixd b i n  the relaticnship be- the total 

pcpulatim in a corridor, fbr exaple, and the ulS of a faciJiw have assum - 
that yomg and old persons, m and ? m m ,  and whitemllrr. and b l u e m l l r r  

mrkers a l l  shared t l ~  sane cmcept of the LE, or that .a conpcsite LoS would 

akcpately explain c h q s  in ridership. Fecent litexature has reported that 

difEerent segrents of scciety viw kinqnrtaticn differently, aid heE= the 

mcep t  of LC6 is n o t  the ssane for each graup. A kw exaples of su& groups 

would inclcde h e  f e d  by s&tificaticns based an ase, sex, family 

inane, occupation, and pqulation density of place of resihce. This has 

led, in part, to the dewloprrent of disag-te behavioral ndeling b r  

-tion pbning, w h i c h  attenpts ta acannt  ~ i n d i v i ~ ~ s  

-tion of *e need for L z r t a t i c n .  . 

This stuay xould attenpt to describe LLe X G  axqt Eor d o c s  social 

strata and b 6emaAtmte hm th= us2 of a statified predictian p-s 

wodd inpm agpgate predicticn xcuracy. ?he initial phase would ke a - 



iQntifietim of, and elaboratim cm, varica segrrents 01 soriety that 

a p v  to have distinct p r r m p t i m s  of transprtaticn IC6. Zhe LOS muld te 

&fined as a fundion of the  facility c h a r a c t e r i s t i t  &r oreach pq. 

where i = transprtatim facility in-. 

j = societal stratum index. 

k = facility JlaracterLtic i n k .  

X = tmnspomticn E a c i l i t y  characteristic 

c = constant e f f i c i e n t  for - t u n  j and P d t y  i. 

?his task would identify the -&tics K and attenpt to kterndne the 

hncticnal re la t iaxdip  &tween th!xe and the rCs. ~latiaFship nay not  

ke linear. 

he next phase of th andysis m u d  be to &temhe the elasticity of dmmd 

for different sccial strata  to &an- in t h  LC6. This analysis could ke 

represented as sham in F i q u e  1, where each curve represmts t k  relatianship 

between the LOS and tk &mind for m e  s q m t  of sodety. IWle s h i n  in a 

two dinwicnal figure, it is anticipated that th pzamters 2nd relatiaships 



. fht &Em LC6 w i l l  not be oastant across societal strata. It nay be. 

strata  which exbibit similar relati-. &is m, the quzsticn 

of the "bestn s t r a t i f i ca tb  could be admssed. 

$n analysis of the &mgrap& of % SIB&& area for the ttmqmrtatia system 

a u l d  be used to assess e&ting and future riQrsfrip ptentkl.  Projections 

of future a2mxpphic pattams within the state! will allow far the analysis 

m a p h i c  projecticns for Michigan would sene as input to t h  resear& 

Ihe Last $ase of this analysis wuLd k an i nws t iga tb  of time i;rpact of 

alternative investaents (or prating strafzgies) m total  &mnd. 'IhiS 

muld be approached h u g h  t k e  LG5 an- by Qtexnining & inpact of a ' 

s y s & m W g ; e ~ e a c h i n d i v i ~ ~ , a n d W c n * r ~ ! p a t r t n a g e ~ & t  - 
stratum by using tk! relatiaship in Figure 1: a?e total &imd 

& be fomd by sunning acmss all strata. 'Ibis WGUU b a r m t  valuable 

planning tool in e s t b t i n g  the effectiveness of alemati= in-be?t 

strategies. The inpact of cperating cizanq=s carld &o te assessed w i t h  

respecttathetotalppulation. Inbo thcases tbef .&ct i t f f l l~~~of  

imprwing  the mbility 0.f s w c  S q I m t S  of society could also be ~ & e d  

Budget EStinElte: 

Phase I 
Phase II 



L i f e  Cyc le  Cos t ing  and 

Procurement o f  Small Buses 

(Reference S e c t i o n  2.5)  



Michigan Transportation Research Program 
Highway Safety Research Institute 
The  University of Michigan 
2901 Baxter Road 
Ann Arbor, Michigan 48109 

August 3 ,  1978 

Mr. Charles Uray, J r .  

Chief Deputy Director 
Michigan Department of State  Highways 

& Transportation 

State  Highways Building 
P . O .  Box 30050 
Lansing, Michigan 48909 

Dear Mr. Uray: 

Over the past several months the MTRP Bus Evaluation Ad Hoc Comni t t e e  and the 
MTRP S taf f ,  in coordination with the UPTRAN Bus Transport Division, have been 
formulating a study which would develop a 1 ife-cycle costing and procurement 
methodology for  small buses .' This methodology would calculate the "cradle- 

to-grave" cost of small bus ownership as an incentive t o  suppliers t o  produce 
more durable equipments, which hopefully would yield real costs tha t  would be 
lower than can be obtained through present low bid procedures, Our Bus Evalu- 

ation Ad Hoc Comnittee has met with representatives of UMTA to discuss the i r  

parallel  program, and i t  would appear tha t  the prospects are  good for  obtain- 
ing federal funds to develop a maintenance cost data base in Michigan when 
new small buses a re  procured by UPTRAN during the coming year. Also, in coor- 

dination with Messrs. DeRose, Mueller and Grimes, we have negotiated a scope 
of work fo r  a contract w i t h  the U.S. Army Tank Automotive Research and Develop- 
ment Command (TARDACOM) , Warren, Michigan, t o  t ranslate  the i r  1 ife-cycl e-costing 

1. This e f fo r t  was in i t ia ted  as a resu l t  of MTRP recommendations agreed t o  by the 
Department in early 1977. See: ( 1 ) l e t t e r  t o  John P .  Woodford from Dr. Charles 
G .  Overberger, 12-23-76,(2)letter to Dr. Charles G .  Overberger from John P. 
Woodford, 1-6-77. -81 - 
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procurement methodology fo r  large mili tary buses to  small buses fo r  the use 
and evaluation of UPTRAN. Me feel  t ha t  the TARDACOM methodology would pro- 
vide MDSH&T a procedure which the Department can evaluate early on and com- 
pare to  any federal methodology that  emerges from the UMTA e f fo r t s .  Also, 
as a major user of small buses the State  of Michigan, we be1 ieve, can be i n  

the forefront of the development of a whole new procurement strategy for  pub-  

1 i c  transportation equipments. The re1 ationship tha t  we have developed with 
UMTA in th is  program area, and the strong support tha t  we have received from 
the Department, should ensure tha t  Michiganl,s voice will be heard by the fed- 
eral government i n  the process of the development of new procurement policies 
and procedures. 

TARDACOM i s  a participant in MTRP. Dr. Ernst Petrick, Chief Sc ient i s t ,  TARDACOM, 
i s  a member of the MTRP Bus Eva1 uation Ad Hoc Comi t t ee .  TARDACOM has proposed 
a contract e f fo r t  of approximately $1 5,000 to  t ranslate  the i r  1 arge bus metho- 
dology into a small bus life-cycle-costing* methodology. We feel t ha t  in th i s  
case i t  would be much more expeditious for  MDSH&T to contract direct ly  w i t h  

TARDACOM. I f  you would agree and go forward with th i s  recommendation, we would 
also suggest tha t  the MTRP Bus Evaluation Ad Hoc Cormittee be asked to  perform 
a role of technical oversight in the conduct of th is  work and t o  review the 
resu l t s  and findings f o r  the Department. To th i s  end, we have enclosed a l l  
pertinent correspondence, contract terms, and scope of work fo r  your considera- 
t ion. If  the Department chooses to-go forward, and i f  the approval of the Pub- 

l i c  Transportation Council and the Highway Comnission i s  required, we would be 
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pleased to  make available our MTRP s ta f f  members who have been involved in : 

the formulation of th is  project fo r  assistance t o  the Department and brief- 
ings t o  the PTC and Cormission as you may deem appropriate. 

Sincerely, 

Dr. Robert L .  Hess 
MTRP Co-Princi pal Investigator 
The University of Michigan 

MTRP Co-Princi pal Investigator 
Michigan State University 

cc: Dr. C . G .  Overberger 
MTRP Bus Evaluation Ad Hoc Cornittee 

cc + enc: Mr. F. DeRose 
Mr. T.  Lebovic 
Mr. L. Newland 
Mr. J .  Witkwsk? 

f i l e :  2.1.1 
2.1.15.4 
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September 8, 1978 

Dr. !4illiarn C .  Taylor 
Dr. Robert L .  Hess 
Co-Fri nci pal I n v s  t i  cja tors  
Mi chi gan Transportation Research Program 
Highway Safety Resoarch Ins t i tu t e  
2901 Baxter Road 
Ann Arbor, Nichigan 48109 

Dear Crs. Hess and Taylor: 

He are in receipt of your l e t t e r  dated August 3 ,  1978, conteining the 
proposal en t i t l ed ,  "Cos t-Benefi t Analysis of Small Transit  Vehicle." 
The l e t t e r  reconmended the Highway Comis s i  o n  contract vii t h  the T a n k  
Autonoti ve Research and Developrent Co~rnand (TARADCOM) f o r  perfornance e 

of the study and offered Wichigan Transportation Research Program ( X R P )  
oversight 2nd support services.  

Bureaii of Urban and  Pub1  i c Trznsportation s t a f f  have revielt~ed the proposal 
and f221 i t  i s  5 desirable project.  They are explcring various funding 
a l te r -a t ives  including c ~ n t a c t i  ' r , i t h ' ~ k ~ ~  t o  encourage federal p2rt ic ipat icn 
and ccoraination. Thera i s  also an inportant need t o  coordinate th i s  
proposd 'rii t h  other maintenance data gathering and small bus specif icat ion 
irnprovtcent e f fo r t s  in the bureau. 

tlhen 2 yore defi ni t e  course of action evol ves, we wi7 1 be bet te r  able to  
1) 

deter7;i 'ne iV?,P1s level o f  involver?.ent. In the meantime, we itppreciate 
your effcrts  on t h i s  proposal during the past eighteen months and will  
keep you i niormed of further developments . 

Sincerely, 

Charles Uray, Jr.,  / / 

Chief Deputy ~i re-6tor !I 

cc: Dr. C .  G .  Gverberser 
L.  New1 and J 
J .  \ti t kcws  k i  
J .  C .  Ke l lo~g  
F .  DeRose 
I .  ' J .  Eartha 
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APPENDIX I 1 1  

MICHIGAN TRANSPORTATION PROGRAM REPORTS AND DOCUMENTS : as o f  September, 1978 

QUARTERLY REPORTS : 

Date - T i t l e  

12/28/76 " Q u a r t e r l y  Progress Repor t "  
(1  011 176 - 12/31 176) 

3/31 177 " Q u a r t e r l y  Progress Report"  
(1/1/77 - 3/31/77) 

6130177 " Q u a r t e r l y  Progress Repor t "  
(411177 - 6130177 

12/31 177 " Q u a r t e r l y  Progress Repor t "  
(1  011 177 - 12/31 177) 

3/31 178 " Q u a r t e r l y  Progress Report"  
(1/1/78 - 3/31/78) 

6130178 " Q u a r t e r l y  Progress Repor t "  
(4 /1 /78 - 6130178) 

ANNUAL REPORTS : 

Number 

UM-HSRI-77-54 

UM-HSRI -78-45 

OTHER REPORTS : 

UM-HSRI -77-24 

UM-HSRI -77-59 

UM-HSRI -77-60 

Date - T i t l e  

9/30/77' "Annual Report"  
(10/1/76 - 9130177) 

4130178 "Annual Report"  
(10/1/77 - 9130178) 

5/26/77 "Review o f  Research Evidence Bear ing 
on t h e  D e s i r a b i l  i t y  o f  Us ing R e t r o - r e  
f l e c t i v e  L icense P l a t e s  i n  Mich igan"  
(P.L.Olson, D .V .  Post ;  UM-HSRI) 

7/77 "A Concise Annotated B i  b l  iography o f  
t h e  Energy E f f i c i e n c y  of Var ious 
T r a n s p o r t a t i o n  Modes" 
(W.J. M i l c z a r s k i ;  MTRP S t a f f )  

"A  Study of A l t e r n a t i v e  Concepts f o r  
P r o v i d i n g  a Lake Mich igan F e r r  Serv i ce "  
(R. Scher, V.Este, H.Bunch; UM 7 

*INCLUDES AN "EXECUTIVE SUMMARY" 



Number 

UM-HSRI -78-32 

UM-HSRI -78-33 

UM-HSRI -78-49 

UM-HSRI -78-35 

UM-HSRI -78-41 

UM-HSRI -78-44-1 
78-44-2 

UM-HSRI -78-50 

UM-HSRI -78-60 
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